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Notes and Guidelines

Panasonic is part of a large worldwide group selling
relays and associated switching products under
different brand names in different territories. The
conditions of use in some territories may differ from
those customary in Europe. In particular there are
often major differences in regard to national and
international specifications, such as UL, CSA, VDE,
SEV, EVE, SEMKO, etc. Thus, when considering
contact loads as stated in this catalogue (e.g. 10 A,
30 VDC for the SP relay) it should be understood
that these values are not necessarily an absolute
maximum but tested ratings. Mostly the stated
value has been tested for a certain life expectancy
as stated by the manufacturer or the respective test
house. Thus, under different conditions, the stated
“maximum” may, in practice, be safely exceeded.

Therefore consideration should be given to each
specific application for:

» rating and type of load

» switching frequency - cycles per second (or
minute)

e environmental conditions

A general statement of compliance on data sheets,
publicity, etc. concerning industrial standards,
approvals or certification may imply compliance to a
certain standard is available. However, because of
the multiplicity of types available, in general not all
types within the product family are covered to the
same extent by the standard. Thus, in the event of
a specific query regarding a particular product and
its compliance with the standard, users are asked
to refer to Panasonic for detailed information.
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In case of uncertainty, contact should be made with
Panasonic locally to ascertain the likelihood of the
relay meeting the required life expectancy in the
specific planned operational circumstances. It is
also pointed out that in this book, and in deviation
from EN / IEC 61810-1, operational life data is
given under a normal ambient temperature of about
25°C.

The features and specifications quoted have been
carefully tested using modern methods and repre-
sent the values which are to be expected with a
product in new condition at room temperature. They
are not guaranteed values and may change during
operational life or due to ambient influences. Statis-
tical test information covering major operating
features is available on request. Panasonic
reserves the right to make alterations and changes
to specifications without notice from time to time as
may be deemed necessary.



Application of the EC Directives to All-or-Nothing Relays

As of this moment, none of the directives require
CE marking for all-or-nothing relays!. With respect
to the three EC directives potentially to be taken
into account, the following applies to all-or-nothing
relays.

1 EMC Directive

All-or-nothing - be they electro-mechanical relays
or solid state relays - shall not be labeled with a CE
marking nor shall a declaration of conformity be
issued within the scope of the EMC Directive.

The EMC Directive concerns primarily the finished
products. In applying the Directive to components,
the Guidelines? should be consulted to determine
whether the component in question has a “direct
function”. Electric motors, power supply units or
temperature controls represent examples of such
components with “direct function”. These types of
components must be provided with a CE marking.

Components which are integrated into a device,
such as relays, do not have an independent func-
tion of their own. A given relay may perform diffe-
ring functions in different devices. Consequently,
all-or-nothing relays must be considered compon-
ents without “direct function” which are not subject
to the EMC Directive.

2 Low Voltage Directive

Relays with terminals for printed boards/plug-and-
socket connections do not come within the purview
of the Low Voltage Directive.

The Low Voltage Directive concerns electrical
equipment intended for incorporation into a device
as well as equipment intended for direct use. In the
case of electrical equipment which is considered a
basic component intended for incorporation into
other electrical equipment, the properties and
safety of the final product will be largely dependent
on how it is integrated: as such, these components
do not come within the Machinery Directive and

shall not be CE marked. The Guidelines® specifi-
cally cite electro-mechanical basic components
such as connectors, relays with terminals for
printed circuit boards and micro switches.

Except for larger relays which may, for example,
find application in switching cabinets, the same
considerations apply to common-place relays with
plug-in connections available also with printed
board terminals. Here again, safety is a function of
the individual application. In evaluating these
relays’ performance from the perspective of the
Low Voltage Directive, the same conclusion is
reached as with the printed board relay. As such,
CE marking is not mandatory for this type of relay.

3 Machinery Directive

The Machinery Directive differentiates between
machines, machine parts and safety components.
Relays are not part of any of these categories. The
listing of safety components in Appendix IV is
conclusive and does not include relays.

Consequently, a CE marking shall not be affixed
nor shall a declaration of conformity or manufac-
turer's declaration be issued under the Machinery
Directive.

1. This writing deals exclusively with “non-specified-time all-or-nothing relays”. The abbreviated term “all-or-nothing
relay” has been introduced merely for purposes of convenience. The term includes solid state all-or-nothing

relays.

2. Guidelines (version dated May 26, 1997) for the Application of the Council Directive 89/336/EEC.
3. Guidelines (version dated July 1997) for the Application of the Council Directive 73/23/EEC.
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PhotoMOS 1 Form A Signal Relays

For standard housings and dimensions, see “PhotoMOS Relay Dimensions” on page 52.

« 5000V breakdown voltage
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QA Y212GS « Increased load current 60V 1.0A 3.0A 0.34/0.7Q2 220pF 1/1000nA
Q_  Ultra small SMD housing
4-Pin SOP
« Ultra small SMD housin 60V 0.5A 1.0A 0.83/2.5Q 80pF 1/1000nA
@ rov212s using P
4-Pin SOP
AQY210LS « Ultra small SMD housing 350V 0.12A - 20/25Q 45pF 1/1000nA
4-Pin SOP « Current limiting type current 0.18A (Out-
limit 180mA put limit cur-
rent [typ.])
GA Y2105 « Increased load current 350V 0.12A 0.3A 17/25Q 45pF 1/1000nA
Q « Ultra small SMD housing
4-Pin SOP
o 210KS « Ultra small SMD housing 350V 0.12A - 23.5/35Q 42pF 1/1000nA
f‘SY Slog « Short circuit protection 0.2A (Cut off
-Fin current [typ.])
« Ultra small SMD housin 400V 0.1A 0.24A 25/35Q 45pF 1/1000nA
@ rov214s using P
4-Pin SOP
GA Y211EH « Low cost type 30V 1.0A 3.0A 0.25/0.5Q 240pF 1/1000nA
4-Pi QDIP/SMD « DIP and standard SMD
-Fin housing
* 5000V breakdown voltage
GA Y212EH * Low cost type 60V 0.55A 1.5A 0.85/2.5Q 80pF 1/1000nA
4-Pi QDIP/SMD « DIP and standard SMD
-Fin housing
* 5000V breakdown voltage
QA V212GH « High voltage type 60V 1.1A 3.0A 0.34/0.7Q 220pF 1/1000nA
4 P'QDIP/SMD « DIP and standard SMD
-Fin housing
* 5000V breakdown voltage
GA Y214EH * Low cost type 400V 0.12A 0.3A 26/35Q 45pF 1/1000nA
4-Pi QDIP/SMD « DIP and standard SMD
-Fin housing
* 5000V breakdown voltage
GA Y210EH * Low cost type 350V 0.13A 0.4A 18/25Q 45pF 1/1000nA
4-Pi QDIP/SMD « DIP and standard SMD
-Fin housing
* 5000V breakdown voltage
AQY210HL * DIP and standard SMD 350V 0.12A - 20/25Q 45pF 1/1000nA
4-Pin DIP/SMD housing 0.18A (Out-
« 5000V breakdown voltage put limit cur-
« Current limit function rent [typ.])
<o * DIP and standard SMD 600V 0.05A 0.15A 52/120Q 35pF 1/1000nA
AQY216EH housi
. ousing
4-Pin DIP/SMD
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PhotoMOS Selector Chart

Switching speed

IfALe (I LED = 5mA) g o
k5] g
2 =
£ g £ = 7 S
g £ g g © © k) S Connection type Page
3 _ 3 _ 3 S _ E E @ = Switching diagram Approvals
° 2 €2 5 = = 2 &
5 T S £ 38 5 a 53 o [}
sE g E cE SE £E £E 2 g
S g E E s = = o
[a) [a) a fa) = = o =
= w 2 4 =
50mA 3.0mA 0.3mA 1.5V 5.0ms 0.5ms 350mwW 1,500V AC SMD (SOP) 72
] | 4 UL, C-UL,
jz iDjr TUV, VDE
50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 350mwW | 1,500V AC - 18 75
UL, C-UL, BSI,
CSA, TOV
50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 350mwW 1,500V AC SMD (SOP) 121
i s UL, C-UL, BS,
jz iDj CSA, TOV
& 3
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 350mwW 1,500V AC 75
UL, C-UL, BSI,
CSA, TOV
50mA 3.0mA 0.3mA 1.5V 2.0ms 1.0ms 350mwW 1,500V AC SMD (SOP) 113
1 4 UL, C-UL, BSI,
o— o .
jz iﬂj CSA, TUV
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 350mwW | 1,500V AC . 18 75
UL, C-UL, BSI,
CSA, TOV
50mA 3.0mA 0.4mA 1.5V 5.0ms 1.0ms 550mW 5,000V AC PCB, SMD 133
1 4 UL, C-UL,
7 N jfﬂ CSA, TOV,
) 2] 5 BSI, VDE
O— 0
50mA 3.0mA 0.4mA 1.5V 4.0ms 1.0ms 550mwW 5,000V AC 133
UL, C-UL,
CSA, TOV,
BSI, VDE
50mA 3.0mA 0.3mA 1.5V 5.0ms 0.5ms 550mwW 5,000V AC PCB, SMD 81
1 4 UL, C-UL,
%jz iﬂjﬂ VDE
& ]
50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mw 5,000V AC 133
UL, C-UL,
CSA, TOV,
BSI, VDE
50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mw 5,000V AC 133
UL, C-UL,
CSA, TOV,
BSI, VDE
50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mW 5,000V AC PCB, SMD 127
i s UL, BSI, C-UL,
jz iDj CSA, TUV
Fa ]
50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mw 5,000V AC PCB, SMD 133
1 4 UL, C-UL,
7 N jf% CSA, TOV,
) 2] s BSI, VDE
Oo— 0




PhotoMOS 1 Form A Signal Relays
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o 2125 « Ultra small SMD housing 60V 0.5A 1.0A 0.83/2.5Q 150pF 1/1000nA
6AI;QVS(]5P (Small Outline Pack-
-Fin age=SOP)
AQV215S  Ultra small SMD housing 100V 0.3A 0.9A 2.3/4.0Q 110pF 1/1000nA
6-Pin SOP (Small Outline Pack-
age=SOP)
AQV217S « Ultra small SMD housing 200V 0.16A 0.48A 11/15Q 70pF 1/1000nA
6-Pin SOP (Small Outline Pack-
age=SOP)
AQV210S « Ultra small SMD housing 350V 0.12A 0.3A 23/35Q 45pF 1/1000nA
6-Pin SOP (Small Outline Pack-
age=SOP)
AQV214S « Ultra small SMD housing 400V 0.1A 0.3A 30/50Q 45pF 1/1000nA
6-Pin SOP (Small Outline Pack-
age=SOP)
AQV216S « Ultra small SMD housing 600V 0.04A 0.12A 70/120Q 45pF 1/1000nA
6-Pin SOP (Small Outline Pack-
age=SOP)
QA V212 * DIP (dual inline) and stan- 60V 0.55A 1.2A 0.83/2.5Q 80pF 1/1000nA
. Q dard SMD housing
6-Pin DIP/SMD
QA V252G ¢ DIP (dual inline) and stan- 60V 2.5A 6.0A 0.08/0.12Q 500pF 1/1000nA
op QDIP/SMD dard SMD housing
-Fin « Low ON-resistance
« High voltage type
AQV215 ¢ DIP (dual inline) and stan- 100V 0.32A 0.96A 2.3/4.0Q 110pF 1/1000nA
6-Pin DIP/SMD dard SMD housing
AQV217 * DIP (dual inline) and stan- 200V 0.18A 0.54A 11/15Q 70pF 1/1000nA
6-Pin DIP/SMD dard SMD housing
AQV210 * DIP (dual inline) and stan- 350V 0.13A 0.4A 23/35Q 45pF 1/1000nA
6-Pin DIP/SMD dard SMD housing
AQV210E * Low cost type 350V 0.13A 0.4A 23/35Q 45pF 1/1000nA
6-Pin DIP/SMD « DIP and standard SMD
housing
X) 210 * Low cost type 350V 0.13A 0.4A 23/35Q 45pF 1/1000nA
6 PAQI\D/IP1/SI§/||-I|D  DIP and standard SMD
-Fin housing
« 5000V breakdown voltage
AQV210HL  DIP and standard SMD 350V 0.13A - 20/25Q 45pF 1/1000nA
6-Pin DIP/SMD housing 0.18A (Out-
* 5000V breakdown voltage put limit cur-
« Current limit function rent [typ.])
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PhotoMOS Selector Chart

Input

Switching speed

(I LED = 5mA) 15 o
@ g
=3 £
o
= 2 - [} & >
g £ o g © © © S Connection type Page
3 _ 3 _ 3 _ S _ E E 5} = Switching diagram Approvals
T X L% L= 5% c % = %X B =
S T < T Q.= oa c® o © o o
2 E T E cE SE £E cE = 2
S e 3 £ = = = o
a o) a fa = = 5 =
4 4 p u =
50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 500mW 1,500V AC SMD (SOP) 78
i | 8 UL, C—L{L,
%} P Eﬁ “Z CSA, TUV
50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 500mW | 1,500V AC 7 I 78
UL, C-UL,
CSA, TOV
50mA 3.0mA 0.4mA 15V 1.0ms 0.2ms 500mW 1,500V AC SMD (SOP) 78
1 6 UL, C-UL,
gk} e Eﬁ B CSA, TOV
o— —o
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mwW 1,500V AC 78
UL, C-UL,
CSA, TUV
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mW 1,500V AC SMD (SOP) 78
: 6 UL, C-UL,
%} P Eg - CSA, TUV
50mA 3.0mA 0.4mA 15V 0.5ms 0.2ms 500mW 1,500V AC ] I 78
UL, C-UL,
CSA, TUV
50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 550mW 1,500V AC PCB, SMD 84
QH} | UL, C-UL,
2 ZEE . CSA, TUV
50mA 3.0mA 0.2mA 15V 5.0ms 0.5ms 550mW | 1,500V AC 7 I 202
UL, C-UL,
CSA, TOV,
VDE
50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 550mw 1,500V AC PCB, SMD 84
: 6 UL, C-UL,
%} P Eﬁ - CSA, TUV
50mA 3.0mA 0.4mA 15V 1.0ms 0.2ms 550mW 1,500V AC ] I 84
UL, C-UL,
CSA, TUV
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 550mW 1,500V AC PCB, SMD 84
QH} | UL, C-UL,
2 ZEE m CSA, TUV
50mA 3.0mA 1.0mA 1.5V 2.0ms 1.0ms 550mW | 1,500V AC 7 I 137
UL, C-UL,
CSA, TOV
50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mW 1,500V AC PCB, SMD 140
UL, C-UL,
CSA, TUV,
BSI, VDE
50mA 3.0mA 0.4mA 15V 2.0ms 1.0ms 550mW 5,000V AC 124
UL, C-UL, BSI,
CSA




PhotoMOS 1 Form A Signal Relays
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AQV214 * DIP (dual inline) and stan- 400V 0.12A 0.3A 30/50Q 45pF 1/1000nA
6-Pin DIP/SMD dard SMD housing
AQV214E « Low-cost type 400V 0.12A 0.3A 30/50Q2 45pF 1/1000nA
6-Pin DIP/SMD « DIP and standard SMD
housing
QA V214EH  Low-cost type 400V 0.12A 0.3A 30/50Q 45pF 1/1000nA
6-Pi QDIP/SMD  DIP and standard SMD
-Fin housing
« 5000V breakdown voltage
AQV214H * DIP (dual inline) and stan- 400V 0.12A 0.3A 30/50Q 45pF 1/1000nA
6-Pin DIP/SMD dard SMD housing
« 5000V breakdown voltage
AQV216 * DIP (dual inline) and stan- 600V 0.05A 0.15A 70/120Q 45pF 1/1000nA
6-Pin DIP/SMD dard SMD housing
AQV101 * Low ON-resistance 40V DC 0.7A 1.8A 0.3/0.5Q 600pF 1/1000nA
6-Pin DIP/SMD « Control with an input current
of 10mA
AQV201 * Low ON-resistance 40V 0.5A 1.8A 0.6/1Q 350pF 1/1000nA
6-Pin DIP/SMD « Control with an input current
of 10mA
AQV251 * DIP (dual inline) and stan- 40V 0.5A 1.8A 0.6/1.0Q 350pF 1/1000nA
6-Pin DIP/SMD dard SMD housing
* Low ON-resistance
AQV102 * Low ON-resistance 60V DC 0.6A 1.5A 0.37/0.7Q 600pF 1/1000nA
6-Pin DIP/SMD « Control with an input current
of 10mA
AQV202 * Low ON-resistance 60V 0.4A 1.5A 0.74/1.4Q 350pF 1/1000nA
6-Pin DIP/SMD « Control with an input current
of 10mA
AQV252 * DIP (dual inline) and stan- 60V 0.4A 1.5A 0.74/1.4Q 350pF 1/1000nA
6-Pin DIP/SMD dard SMD housing
* Low ON-resistance
QA VI12KL  DIP (dual inline) and stan- 60V 0.5A - 0.55/2Q 300pF 1/1000nA
oo QDIP/SMD dard SMD housing
-Fin « Short circuit protection
« Self-healing
* Only DC
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PhotoMOS Selector Chart

Switching speed

Input (I LED = 5mA) 5 o
g g
= =
: 2 : i
= £ 2 S @ - ° 5 Connection type Page
3 __ 3 __ 3 _ S _ £ £ 9] = Switching diagram Approvals
T X L% L= 5% c % = %X B =
c © @ ® = o @ o8& o & o o
2 E T E cE SE £E cE = 2
8 g B 3 = s - o
a o) a fa = = 5 =
4 Y a 4 =
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 550mw 1,500V AC PCB, SMD 84
i | 8 UL, C-UL,
§J P Eﬁ . CSA, TOV
50mA 3.0mA 0.3mA 1.5V 2.0ms 1.0ms 550mW | 1,500V AC I I 137
UL, C-UL,
CSA, TUV
50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mw 5,000V AC PCB, SMD 137
1] | 8 UL, C-UL,
2 F > Eﬁ | s CSA, TUV,
3 | & BSI, VDE
50mA 3.0mA 0.4mA 1.5V 0.8ms 0.2ms 550mwW 5,000V AC 84
UL, C-UL,
CSA, TUV,
BSI, VDE
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 550mw 1,500V AC PCB, SMD 84
1] | 8 UL, C-UL,
2 [ 5 CSA, TOV
AEGES
o—f —o
50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mwW 1,500V AC PCB, SMD 222
i | 8 UL, C-UL,
z 3 Z‘% | s TOV
3 | ¢
50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mwW 1,500V AC PCB, SMD 222
i | 8 UL, C-UL,
2 3 | 5 TOV
2
50mA 3.0mA 0.4mA 1.5V 3.0ms 0.2ms 410mwW 1,500V AC PCB, SMD 205
1] | 6 UL, C-UL,
2 [¥ | 5 CSA, TOV
SRS
50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mwW 1,500V AC PCB, SMD 222
1] | 8 UL, C-UL,
2 3 Z‘% s TOV
. | ¢
50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mwW 1,500V AC PCB, SMD 222
L} | 8 UL, C-UL,
2 S TOV
= 280
50mA 3.0mA 0.4mA 1.5V 1.4ms 0.2ms 410mwW 1,500V AC PCB, SMD 205
i | 8 UL, C-UL,
e f» EE I CSA, TUV
El | 3
50mA 10mA 0.3mA 1.5V 2.0ms 1.0ms 550mwW 1,500V AC PCB, SMD 117
S s UL, C-UL
10— L o6 ’ ’
2o ¥ Z%Has CSA, TOV,
30— —54 VDE




PhotoMOS 1 Form A Signal Relays PhotoMOS Selector Chart

Switching speed
Output Irjeus (I LED = 5mA) 15 o
8 g
- = =
c 7 o
O o o @ = = S 2 %) >
g E = . S 2 _ g g g S S i
_ Type Features (&) 3 g ke _§ § % 5 5 5 ° o 2 2 _E ann(_ectlor_] type RO
& = PopularType g T 3% o g S = 5 3 o4 Y= 2= > _ £ £ q;) = Switching diagram Approvals
o £ RS 83 © = S X L% < 5% c X = X -
3 2 £s e 52 $E | RE | £E | BE | B | [E 3 g
~ S x= z5 i %5 kS & 2 5 5 5 © 0
. £ 3 o& £ & a a a a = = o =
& 5 e S = = = 4 =
o
AQV255 * DIP (dual inline) and stan- 100V 0.35A 1.0A 1.8/2.5Q 350pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 410mw 1,500V AC PCB, SMD 205
6-Pin DIP/SMD dard SMD housing i | 6 UL, C-UL,
* Low ON-resistance gk} ZEEHZ CSA, TUV
AQV257 ¢ DIP (dual inline) and stan- 200V 0.25A 0.75A 2.6/4.0Q 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 3.0ms 0.2ms 410mw 1,500V AC 7 I 205
6-Pin DIP/SMD dard SMD housing UL, C-UL,
 Low ON-resistance CSA, TUV
AQV103 « Low ON-resistance 250V DC 0.3A 0.6A 2.7/4Q 300pF 1/1000nA 50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mwW 1,500V AC PCB, SMD 222
6-Pin DIP/SMD « Control with an input current i | 6 UL, C-UL,
of 10mA : 3 Z‘% | s TOV
& 3
AQV203 « Low ON-resistance 250V 0.2A 0.6A 5.5/8Q 170pF 1/1000nA 50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mwW 1,500V AC PCB, SMD 222
6-Pin DIP/SMD « Control with an input current i | 8 UL, C-UL,
of 10mA : 3> Eg | s TOV
E 3
AQV253 * DIP (dual inline) and stan- 250V 0.2A 0.6A 5.5/8.0Q 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5v 2.0ms 0.2ms 410mw 1,500V AC PCB, SMD 205
6-Pin DIP/SMD dard SMD housing i | 6 UL, C-UL,
« Low ON-resistance %} Ziﬁ . CSA, TUV
AQV253H * DIP (dual inline) and stan- 250V 0.2A 0.6A 5.5/8Q 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 4.0ms 0.2ms 410mwW 1,500V AC ] I 205
6-Pin DIP/SMD dard SMD housing UL, C-UL,
» Low ON-resistance CSA, TUV
* 5000V breakdown voltage BSI, VDE
AQV104 * Low ON-resistance 400V DC 0.18A 0.5A 6.3/8Q 300pF 1/1000nA 50mA 5.0mA 0.8mA 3v 1.0ms 1.0ms 410mw 1,500V AC PCB, SMD 222
6-Pin DIP/SMD « Control with an input current i | 8 UL, C-UL,
of 10mA z 3 Z‘% | s TOV
3 4
AQV204 * Low ON-resistance 400V 0.15A 0.5A 12.4/16Q 170pF 1/1000nA 50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mwW 1,500V AC PCB, SMD 222
6-Pin DIP/SMD « Control with an input current i | 6 UL, C-UL,
of 10mA 2 ¥ | s TOV
2
o— —o0
AQV234 « DIP and standard SMD 400V 0.12A 0.3A 30/50Q2 45pF 1/1000nA 50mA 0.31mA 0.1mA 1.5v 2.0ms 1.0ms 550mwW 1,500V AC PCB, SMD 227
6-Pin DIP/SMD housing 1] | 8 UL, C-UL,
* High sensitivity version with gk} Z EEJ’ CSA, TUV
operate current of typical 3| | 4
0.31mA
AQV254 * DIP (dual inline) and stan- 400V 0.15A 0.5A 12.4/16Q 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 410mw 1,500V AC 205
6-Pin DIP/SMD dard SMD housing UL, C-UL,
» Low ON-resistance CSA, TUV
AQV254H « DIP (dual inline) and stan- 400V 0.15A 0.5A 12.4/16Q 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5v 3.0ms 0.2ms 410mwW 5,000V AC PCB, SMD 205
6-Pin DIP/SMD dard SMD housing 1] | 8 UL, C-UL,
* Low ON-resistance gH} ZEEHS’ CSA, TUV
* 5000V breakdown voltage 3| | 4 BSI, VDE
AQV259 « DIP (dual inline) and stan- 1000V 0.03A 0.09A 80/200Q2 80pF 10/10000nA 50mA 3.0mA 0.4mA 1.5v 1.0ms 0.2ms 410mwW 1,500V AC 205
6-Pin DIP/SMD dard SMD housing UL, C-UL,
* Low ON-resistance CSA, TUV
AQV258 * DIP (dual inline) and stan- 1,500V 0.02A 0.06A 345/500Q 80pF 10/10000nA 50mA 3.0mA 0.4mA 1.5v 1.0ms 0.2ms 410mw 1,500V AC PCB, SMD 205
6-Pin DIP/SMD dard SMD housing i | 6 UL, C-UL,
* Low ON-resistance gk} ZEEHE CSA, TUV

10
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PhotoMOS 1 Form A Power Relays

Output
=
2 £ = 3 .
_ Type Features [9) 3 g iy S e
@ = PopularType a 3 5% R B 53
> o - £ ko] g g8 © g
3 2 g8 53 g8 &3
S 3 =g -1 5 & g8
x 2 w zZ2 2 )
< = o) o= 5 @<=
£ g = 5}
o
QA 7102 * High capacity DC type in 60V DC 4.0A 9.0A 0.05/0.09Q 1700pF 1/10pA
4 PQ SIL 4-pin SIL (SIL=Single
-Fin Inline) housing
AQZ105 * High capacity DC type in 100v DC 2.6A 6.0A 0.081/0.17Q 1700pF 1/10pA
4-Pin SIL 4-pin SIL (SIL=Single
Inline) housing
AQZ107 « High capacity DC type in 200V DC 1.3A 3.0A 0.34/0.55Q 900pF 1/10pA
4-Pin SIL 4-pin SIL (SIL=Single
Inline) housing
AQZ104 « High capacity DC type in 400V DC 0.7A 1.5A 1.06/1.6Q 900pF 1/10pA
4-Pin SIL 4-pin SIL (SIL=Single
Inline) housing
o * High capacity AC/DC 60V 3.0A 9.0A 0.11/0.18Q 1400pF 1/10pA
AQZ202 . -
ns type in 4-pin SIL
4-Pin SIL (SIL=Single Inline) hous-
ing
AQZ262 * High capacity AC/DC in 60V 6.0A 10.0A 0.036/0.05Q2 1400pF 1/10pA
4-Pin SIL 4-pin housing
Max.9.0 1 « Low ON-resistance
Max 43.0 — e =%
1.693
Max.
32.0
1.260
!
) « High capacity AC/DC 100V 2.0A 6.0A 0.23/0.34Q 1400pF 1/10pA
AQZ205 : .
4-Pin SIL type in 4-pin SIL
-Fin (SIL=Single Inline) hous-
ing
AQZz207 * High capacity AC/DC 200V 1.0A 3.0A 0.7/1.1Q 600pF 1/10pA
4-Pin SIL type in 4-pin SIL
(SIL=Single Inline) hous-
ing
k] 20 * High capacity AC/DC 400V 0.5A 1.5A 2.1/3.2Q 600pF 1/10pA
4'6};928“_4 type in 4-pin SIL
-Fin (SIL=Single Inline) hous-
ing
AQZ264 * High capacity AC/DC in 400V 1.0A 3.0A 1.0/1.4Q 600pF 1/10pA
4-Pin SIL 4-pin housing
“";*395-3 » Low ON-resistance
Max. 430 — e =Y
1.693
Max.
32.0
1.260

12
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PhotoMOS Selector Chart

Input

Switching speed

(ILED =5mA) c @
g 2
o =
5 e 5 ; 2 S
2 2 2 S ° ° S = Connection type Page
3 _ 3_ 3 S _ E £ o = Switching diagram Approvals
T % Q% == 5% c % = X = K]
c © c © Q.= o® o ® o ®© o o
ZE o E £E SE LE £E o @2
8 5 2 5 5 5 T o)
a a o [a) = = 5 =
5 = 3 4 =
50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.35W 2,500V AC PCB 235
UL, C-UL,
[ 17 a5 CSA, TOV
[ \ \
50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.35W 2,500V AC e s 4 235
UL, C-UL,
CSA, TUV
50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.35W 2,500V AC PCB 235
UL, C-UL,
[ 17 CSA, TUV
[ \ \
50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.35W 2,500V AC 123 4 235
UL, C-UL,
CSA, TUV
50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.6W 2,500V AC PCB 235
UL, C-UL,
5’ 1 ..
H it CSA, TOV
T
50mA. 3.0mA 0.4mA 1.5v 10.0ms 3.0ms 3.0W 1,500V AC 250
UL, CSA
50mA. 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.6W 2,500V AC PCB 235
UL, C-UL,
[17 i CSA, TUV
I
50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.6W 2,500V AC 235
UL, C-UL,
CSA, TUV
50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.6W 2,500V AC PCB 235
UL, C-UL,
[17 i CSA, TUV
T
50mA 3.0mA 0.4mA 1.5V 10.0ms 3.0ms 3.0w 1,500V AC 250
UL, CSA
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PhotoMOS 1 Form A Power Relays PhotoMOS Selector Chart

Switching speed

Output Input (| LED = 5mA) s )
© g
i2 = =
Q - 3 y 5 5 g 5 3 g commeet .
i Features : : : 53 53 : - : | £ : : : 5 TR age
& = PopularType a 3 3% s é 5= S e o ° - o _ > £ £ g = Switching diagram Approvals
> o - £ 0 £ g O ° L B % L% 5C 5% = % hle ©
E 2 g8 85 o SE SE L€ g€ B e 8 5
= S = zS 3= %S g ) = 5 E E T o
5 = o o= g e a Q fa) a = =
[os 5 o o 5 4 4 4 =
o
AQY272 * DIP standard SMD hous- 60V 2.0A 6.0A 0.11/0.18Q 1400pF 1/10pA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 750mwW 2,500V AC PCB, SMD 230
4-Pin DIP ::1_9 ) . - o UL(’:g:AUL'
sgeg A 346 Igh sensitivity j iDj
& -3

8.8
. ' * Flat DIP version
3.9
= j‘154 » High capacity AC/DC =
. type in 4-pin housing
I

8.8
_3%2 S 346
< ¥ 3.
o~ j.wie
AQY275 * DIP standard SMD hous- 100V 1.3A 4.0A 0.23/0.34Q 1400pF 1/10pA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 750mwW 2,500V AC PCB, SMD 230
4-Pin DIP |ng o pu IH@ UL, C-UL,
* High sensitivity i j CSA
* Flat DIP version A Bl s
« High capacity AC/DC 7 ©
type in 4-pin housing
AQY277 * DIP standard SMD hous- 200V 0.65A 2.0A 0.7/1.1Q 600pF 1/10pA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 750mwW 2,500V AC PCB, SMD 230
4-Pin DIP ing o pu I‘é UL, C-UL,
* High sensitivity i j CSA
* Flat DIP version 5 2] 3
« High capacity AC/DC 7 —
type in 4-pin housing
AQY274 * DIP standard SMD hous- 400V 0.35A 1.0A 2.1/3.2Q 600pF 1/10pA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 750mwW 2,500V AC PCB, SMD 230
4-Pin DIP ing o ] 54‘3 UL, C-UL,
- * High sensitivity i CSA
* Flat DIP version 5 SL 3
« High capacity AC/DC ] °

type in 4-pin housing

07/2005



PhotoMOS 1 Form A Voltage Sensitive Power Relays

Type
& = PopularType

Features

Output

Peak load V DC/AC

Continuous load current

Peak load current
(100ms)

ON resistance
(typical/max.)

Output capacitance
(typical)

Leakage current
(typical/max.)

AQZ102D
4-Pin SIL

 High capacity DC type in 4-
pin SIL (SIL = Single Inline)
housing

« Integrated current source
available (control voltage 4-
30V DC)

* LED current 10mA

60V DC

w
o
>

9.0A

0.033/0.09Q

1700pF

1/10pA

AQZ202D
4-Pin SIL

« High capacity AC/DC type in
4-pin SIL (SIL = Single
Inline) housing

* Integrated current source
available (control voltage 4-
30V DC)

* LED current 10mA

60V

2.7A

9.0A

0.066/0.18Q

1400pF

1/10pA

AQZ105D
4-Pin SIL

 High capacity DC type in 4-
pin SIL (SIL=Single Inline)
housing

« Integrated current source
available (control voltage 4-
30V DC)

e LED current 10mA

100V DC

2.3A

6.0A

0.090/0.17Q

1700pF

1/10pA

AQZ205D
4-Pin SIL

« High capacity AC/DC type in
4-pin SIL (SIL = Single
Inline) housing

* Integrated current source
available (control voltage 4-
30V DC)

e LED current 10mA

100v

1.8A

6.0A

0.18/0.34Q

1400pF

1/10pA

AQZ107D
4-Pin SIL

« High capacity DC type in 4-
pin SIL (SIL=Single Inline)
housing

* Integrated current source
available (control voltage 4-
30V DC)

* LED current 10mA

200V DC

1.1A

3.0A

0.33/0.55Q

900pF

1/10pA

AQZ207D
4-Pin SIL

« High capacity AC/DC type in
4-pin SIL (SIL = Single
Inline) housing

* Integrated current source
available (control voltage 4-
30V DC)

« LED current 10mA

200V

0.9A

3.0A

0.64/1.1Q

600pF

1/10pA

AQZ104D
4-Pin SIL

 High capacity DC type in 4-
pin SIL (SIL=Single Inline)
housing

* Integrated current source
available (control voltage 4-
30V DC)

« LED current 10mA

400V DC

0.6A

1.5A

1.23/1.6Q

900pF

1/10pA

AQZ204D
4-Pin SIL

« High capacity AC/DC type in
4-pin SIL (SIL = Single
Inline) housing

* Integrated current source
available (control voltage 4-
30V DC)

« LED current 10mA

400V

0.45A

1.5A

2.4/3.2Q

600pF

1/10pA

16
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PhotoMOS Selector Chart

Inout Switching speed
P (ILED = 10mA) g o
3 g
= =
8 g
@ % % = ° ° -é s Connection type Page
g~ £ = g £ £ - ag) = Switching diagram Approvals
S 3 o ® > £ 3 g 53 53 o
ZE JE SE 52 °E ZE g 2
g z S 2 2 = s o
- o = - o =
30V Y 0.8v 6.5mA 10.0ms 3.0ms 1.35W 2,500 VAC PCB 245
UL, CSA, TUV
RS
L b
30V AY 0.8v 6.5mA 10.0ms 3.0ms 1.6W 2,500 VAC PCB 245
UL, CSA, TUV
=
-
T \
1 E 3 4
30V 4V 0.8V 6.5mA 10.0ms 3.0ms 1.35W 2,500 VAC PCB 245
UL, CSA, TUV
R
1 E 3 i
30V Y 0.8V 6.5mA 10.0ms 3.0ms 1.6W 2,500 VAC PCB 245
UL, CSA, TUV
=
-
T \
1 E 3 4
30V AYS 0.8V 6.5mA 10.0ms 3.0ms 1.35W 2,500 VAC PCB 245
UL, CSA, TUV
R
1 E 3 i
30V AY) 0.8V 6.5mA 10.0ms 3.0ms 1.6W 2,500 VAC PCB 245
UL, CSA, TUV
=
-
T \
1 E 3 4
30V 4v 0.8V 6.5mA 10.0ms 3.0ms 1.35W 2,500 VAC PCB 245
UL, CSA, TUV
R
1 E 3 i
30V 4V 0.8V 6.5mA 10.0ms 3.0ms 1.6W 2,500 VAC PCB 245
UL, CSA, TUV
=
1
1 3 3 4

17



PhotoMOS 1 Form A Low CxR PhotoMOS Selector Chart

Switching speed
Output Input (I LED = 5mA) E o
8 g
= =3 E
c ‘n [=)
Q o - [} € € e 9 17} >
<\( = c - o = . o o 5 8 o= -
_ RS Features () 3 £ 87 E o % 5 5 5 ) 2 2 ° ,5 anngcnoq type S
& = PopularType g ° 3% S £ S= 5 z o ° - o > £ £ - ag) = Switching diagram Approvals
o < o £ o O © 43 = % = 3 c =1 c = X =
2 . gs g3 i 2 =g | £E | g | if 5 2 : g
o IS = -a s& &3 5= o~ 5 = 5= E= —=
~ 3 I =z > = ) = g = = = = 8 ©)
S £ o o= 3 5= 2 2 2 2 o =
a 5 B (o] = . a u =
@)

o  Further special types on 25V 0.15A 0.4A 5.5/7.5Q 1.0pF 30pA/10nA 50mA 3.0mA 0.2mA 1.5V 0.2ms 0.2ms 300mwW 1,500V AC SMD (SSOP) 161
AQY22IN3V request 1 4 Pending:
4-Pin SSOP - 0— —o

« Ultra small SSOP housing iD UL, C-UL

o * High speed switching 40V 0.12A 0.3A 9.5/12.5Q 1.0pF 0.01/10nA 50mA 3.0mA 0.2mA 1.5V 0.5ms 0.2ms 300mW | 1,500V AC . ;

AQY221N2V « Very good RF characteris- o ©°
4-Pin SSOP tics
QA Y221R2V « Further special types on 40V 0.25A 0.75A 0.75/1.25Q 12.5pF 10pA/10nA 50mA 3.0mA 0.1mA 1.5V 0.5ms 0.2ms 300mw 1,500V AC SMD (SSOP) 165
4—Sin SSOP request (1)7 | 4 Pending:
« Low ON-resistance with low N g | UL, C-UL
output capacitance 2 j 3
L
O—1 —o0
QA Y221NLS « Further special types on 40V 0.12A 0.3A 9.8/12.5Q 2.0pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 350mwW 1,500V AC SMD (SOP) 173
4%_ SOP request A | 4 UL, CSA, TUV
-Pin « Extremely low output capac- j! QDZI
itance
40V 0.12A 0.3A 9.5/12.5Q 1.0pF 0.01/10nA 50mA 3.0mA 0.2mA 1.5V 0.5ms 0.2ms 350mwW 1,500V AC 2 3

6AQY221N25 « Very short switching times P 7 g
4-Pin SOP  Ultra small SMD housing

 Very good RF characteris-
tics (Small Outline Pack-
age=SOP)

X « Further special types on 40V 0.25A 0.75A 0.8/1.25Q 13pF 0.03/10nA 50mA 3.0mA 0.1mA 1.5V 0.5ms 0.2ms 350mw 500V AC SMD (SOP) 169
AQY221R2S -

. request 1 4 UL, CSA, TUV
4-Pin SOP . . o o
« Low ON-resistance with low i
output capacitance ) 5
Oo— —O
AQY225NS « Further special types on 80V 0.1A 0.3A 7/10Q 10pF 0.02/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 350mw 1,500V AC SMD (SOP) 184
4-Pin SOP request o | s UL, CSA, TUV
« Extremely low output capac- %
AQY224NS itance 400V 0.03A 0.3A 70/100Q 10pF 3pA/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 350mw 1,500V AC 184
i 2 3 .
4-Pin SOP « Very short switching times o— —° UL, CSA, TUV
« Ultra small SMD housing
(SOP)
« Very good RF characteris-
tics
AQV225NS « Further special types on 80V 0.12A 0.36A 7/10Q 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mwW 1,500V AC SMD (SOP) 184
6-Pin SOP request 1] | 6 UL, CSA, TUV
« High switch speed %H} ZEEQ
« Ultra small SMD housing 3 | 4
(Small Outline Package =
SOP)
AQV227NS « High switch speed 200V 0.05A 0.15A 30/50Q2 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mwW 1,500V AC SMD (SOP) 184
6-Pin SOP « Ultra small SMD housing 1] | 8 UL, CSA, TUV
(Small Outline Package = %H} ZE | 5
AQV224NS SOP) 400V 0.04A 0.12A 70/100Q 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5v 0.5ms 0.2ms 500mw 1,500V AC 3 | | 4
6-Pin SOP
AQV221 « Further special types on 40V 0.08A 0.18A 22/35Q 5.6pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.3ms 0.1ms 280mwW 1,500V AC PCB, SMD 158
6-Pin DIP/SMD request 1] | s UL, CSA, TUV
2 [¥ 5
SHROHE

18

19



PhotoMOS 1 Form A Low CxR PhotoMOS Selector Chart

Switching speed
Output Input (ILED = 5mA) _E o
& g
= = =
c 7 o
O o o @ = = S 2 %) >
g E = . S 2 _ g g g S S i
) Type Features > 2 o Bz g ke = = £ £ o @ S .5 Connection type Page
& = PopularType g T 3% o g S = 5 3 o4 Y= 2= > _ E £ q;) = Switching diagram Approvals
o - E RS 83 © = S X L% < 5% c % = %X L
3 2 88 55 ¥ $E SE £E 2E 2E 2E g 3
~ S x= z5 i %5 kS & 2 5 5 5 © 0
. £ 3 o& £ & a a a a = = o =
o S e 9 4 4 4 4 =
o
AQV221N « Further special types on 40V 0.15A 0.45A 9.8/15Q 3.9pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 410mwW 1,500V AC PCB, SMD 177
6-Pin DIP/SMD request 1 6 UL, CSA, TUV
. o— —o0
* Low ON-resistance %H} ZE | 5
E 3
AQV225 « Further special types on 80V 0.05A 0.15A 36/50Q2 4.8pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.3ms 0.1ms 280mw 1,500V AC 158
6-Pin DIP/SMD request UL, CSA, TUV
AQV225N « Further special types on 80V 0.15A 0.15A 7/10Q 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mwW 1,500V AC PCB, SMD 187
6-Pin DIP/SMD request 1 6 UL, CSA, TUV
. o— —o0
* Low ON-resistance gk} Zﬂgﬂ?
AQV227N « Further special types on 200V 0.07A 0.21A 30/50Q2 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 410mwW 1,500V AC 7 I 187
6-Pin DIP/SMD request UL, CSA, TUV
« Low ON-resistance
AQV224N « Further special types on 400V 0.05A 0.15A 70/100Q 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 410mw 1,500V AC PCB, SMD 187
6-Pin DIP/SMD request 1] | s UL, CSA, TOV
« Low ON-resistance 2 ¥ Z Egj,
3 4
o— —o
20 21
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PhotoMOS 1 Form B Signal and Power Relays

Output
=
e £ = 8 e
Type Features [9) 3 g o s ke
& = PopularType a] 3 3% ga G = 5a
> o o £ o E 8_8 © g
E 2 g8 23 gg &3
g 3 =2 & 5& g3
I 2 @ z = 2 < >
© £ o} o= = Q<=
g g & 3 -
o
1 Form B Signal Relays
AQY412S « Ultra small SMD housing 60V 0.5A 1.5A 1/2.50 450pF 1/1000nA
4-Pin SOP (Small outline Pack-
age=SOP)
« Low ON-resistance
QA v410S « Ultra small SMD housing 350V 0.12A 0.3A 18/250Q 110pF 1/1000nA
4 PQ SOP (Small outline Pack-
-Fin age=SOP)
AQY414S « Ultra small SMD housing 400V 0.1A 0.24A 26/35Q 100pF 1/1000nA
4-Pin SOP (Small outline Pack-
age=SOP)
AQY412EH * DIP and standard SMD 60V 0.55A 1.5A 1/2.5Q 480pF 100/
4-Pin DIP housing 10000nA
« 5000V breakdown voltage
* Low ON-resistance
GA Y410EH * DIP and standard SMD 350V 0.13A 0.4A 18/25Q 110pF 100/
4%_ o housing 10000nA
-Fin » 5000V breakdown voltage
AQY414EH « DIP and standard SMD 400V 0.12A 0.3A 26/35Q 100pF 100/
4-Pin DIP housing 10000nA
* 5000V breakdown voltage
AQV414S « Ultra small SMD housing 400V 0.1A 0.3A 26/50Q 100pF 1/1000nA
6-Pin SOP (Small Outline Pack-
age=SOP)
AQV410EH « Low-cost type 350V 0.13A 0.4A 18/35Q 110pF 100/
6-Pin DIP/SMD « DIP and standard SMD 10000nA
housing
« 5000V breakdown voltage
AQV412EH * 5000V breakdown voltage 60V 0.55A 1.5A 1/2.5Q 480pF 100/
6-Pin DIP/SMD * DIP and standard SMD 10000nA
housing
« Low ON-resistance
AQVA414E « Low-cost type 400V 0.12A 0.3A 26/50Q 100pF 1/1000nA
6-Pin DIP/SMD * DIP and standard SMD
housing
AQV414EH » Low-cost type 400V 0.12A 0.3A 26/50Q 100pF 100/
6-Pin DIP/SMD « DIP and standard SMD 10000nA
housing
« 5000V breakdown voltage
AQV453 * Low ON-resistance 250V 0.2A 0.6A 5.5/8.0Q 350pF 1/1000nA
6-Pin DIP/SMD
AQV4l4 « Normally-closed type 400V 0.12A 0.3A 26/50Q 100pF 1/1000nA
6-Pin DIP/SMD (1 Form B)
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PhotoMOS Selector Chart

Switching speed

Input (I LED = 5mA) 5 o
& &
§=3 =
= i g > 2 S
2 2 2 8 ° ° © = Connection type Page
3 __ 3 __ 3 _ S £ £ o = Switching diagram Approvals
T X L% L= 5% c % = %X B =
c @ © @ Q.= [SR] o ® o © o o
s E g E eE SE cE cE o )
8 g E 3 = s - o
a o) a fa = = 5 =
4 4 | 4 =
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 350mwW 1,500V AC SMD (SOP) 94
1 4 UL, CSA, VDE
o—t i +—o
HinNp
o—t +—o
50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 350mwW 1,500V AC 94
UL, CSA, TUV,
BSI
50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 350mwW 1,500V AC 187
UL, CSA, TUV,
BSI
50mA 3.0mA 0.4mA 1.5V 10.0ms 1.0ms 550mw 5,000V AC PCB, SMD 144
(1)7 i | 4 UL, CSA, VDE
JinNp
O— 0
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 550mwW 5,000V AC 144
UL, CSA, BSI
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 550mwW 5,000V AC 144
UL, CSA, BSI
50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 500mwW 1,500V AC SMD (SOP) 98
1 6 UL, CSA, TUV
o— —o0
: [ [
F | 3
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.5ms 550mw 5,000V AC PCB, SMD 147
1 I UL, CSA, TUV,
L} iD | s BSI, VDE
E | 3
50mA 3.0mA 0.4mA 1.5V 10.0ms 1.5ms 550mwW 5,000V AC 147
UL, CSA, TUV,
VDE
50mA 3.0mA 0.3mA 1.5V 2.0ms 1.0ms 550mwW 1,500V AC 147
UL, CSA, TUV
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.5ms 550mwW 5,000V AC PCB, SMD 147
1 6 UL, CSA, TUV,
o— —o0
> | ¥ iD 5 BSI, VDE
F | 3
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 410mwW 1,500V AC 212
UL, CSA
50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 550mwW 1,500V AC PCB, SMD 101
1 I UL, CSA, TUV
2 [ [
s | g
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PhotoMOS 1 Form B Signal and Power Relays

Output
=
e £ = 8 e
Type Features [9) 3 g o s g3
& = PopularType a 3 3% ga G = 5
> o o £ o E 8_8 bt g
g 2 53 83 g5 58
o ° ol =* iyt s ga
% 2 E 52 =3 s
g E & 5 =
o
AQV454 * Low ON-resistance 400V 0.15A 0.5A 10.5/16Q 170pF 1/1000nA
6-Pin DIP/SMD
AQV454H » 5000V breakdown voltage 400V 0.15A 0.5A 10.5/16Q 170pF 10/10000nA
6-Pin DIP/SMD
1 Form B Power Relays
AQz404 « High capacity AC/DC with 400V 0.5A 1.5A 2.8/4.0Q 2000pF 1000/
4-Pin SIL breakcontact in 4-pin SIL 10000nA
housing
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PhotoMOS Selector Chart

Switching speed

Input (I LED = 5mA) 5 o
S g
= =
= i g > 2 S
g £ g s © © © S Connection type Page
3 __ 3 __ 3 _ S _ £ £ 9] = Switching diagram Approvals
T X L% L= 5% c % = %X B =
T © © G Q.= o o ® o © o o
2 E T E cE SE £E cE = 2
S s = S = 5 I o
a o) a fa = = 5 =
4 Y = 4 =
50mA 3.0mA 0.4mA 1.5v 2.0ms 1.0ms 410mwW 1,500V AC PCB, SMD 212
1 6 UL, CSA, TUV
o— —o
2 } %\ 5
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 410mwW 5,000V AC ‘3’* 42 212
°— —° UL, CSA, TOV
50mA 3.0mA 0.4mA 1.5V 7.5ms 3.0ms 1.6W 2,500V AC PCB 241
UL, CSA
1 &
T \
1 2 3 4
-+

07/2005

25



PhotoMOS 2 Form A Signal Relays

Output
=
e £ = 8 e
Type Features [9) 3 g o s ke
& = PopularType a 3 3% gc T= 5
> e o E B S5 SE
E 2 g8 5% g2 53
S 3 ol -1 5& S8
™ 2 o g2 =3 5E
$ E & 3 =
o
(k] « Ultra small SMD housing 350V 0.1A 0.3A 16/35Q 45pF 1/1000nA
8APQ'WSZéIODS (Small Outline Pack-
“Fin age=SOP)
QA W214S  Ultra small SMD housing 400V 0.08A 0.24A 30/50Q2 45pF 1/1000nA
8 PQ SOP (Small Outline Pack-
-Fin age=SOP)
QA W212EH « Low-cost type 60V 0.5A 1.5A 0.83/2.5Q 80pF 1/1000nA
8 P'QDIP/SMD « DIP and standard SMD
-Fin housing
« 5000V breakdown voltage
QA W210EH * Low-cost type 350V 0.12A 0.36A 18/25Q 45pF 1/1000nA
8 P'QDIP/SMD « DIP and standard SMD
-Fin housing
« 5000V breakdown voltage
AQW210HL * DIP and standard SMD 350V 0.1A - 20/25Q 45pF 1/1000nA
8-Pin DIP/SMD housing 0.18A (Out-
« 5000V breakdown voltage put limit cur-
« Current limit function rent [typ.])
w 2 « Low-cost type 400V 0.1A 0.3A 26/35Q 45pF 1/1000nA
8 IIDAQ\ISVIP:/L;\E/:; * DIP and standard SMD
-Fin housing
« 5000V breakdown voltage
X) 216 » Low-cost type 600V 0.04A 0.12A 26/35Q 45pF 1/1000nA
8 IIDA'Q\ISVIP:/LSI\E/I% « DIP and standard SMD
-Fin housing
« 5000V breakdown voltage
AQW212 * DIP and standard SMD 60V 0.6A 1.0A 0.83/2.5Q 150pF 1/1000nA
8-Pin DIP/SMD housing
AQW215 * DIP and standard SMD 100V 0.3A 0.9A 2.3/4.0Q 110pF 1/1000nA
8-Pin DIP/SMD housing
AQW217 « DIP and standard SMD 200V 0.16A 0.48A 11/15Q 70pF 1/1000nA
8-Pin DIP/SMD housing
AQW210  DIP and standard SMD 350V 0.12A 0.36A 23/35Q 45pF 1/1000nA
8-Pin DIP/SMD housing
AQW214 * DIP and standard SMD 400V 0.1A 0.3A 30/50Q2 45pF 1/1000nA
8-Pin DIP/SMD housing
AQW254 * Low ON-resistance 400V 0.12A 0.36A 12.4/16Q 170pF 1/1000nA
8-Pin DIP/SMD « DIP and standard SMD
housing
AQW216 * DIP and standard SMD 600V 0.04A 0.12A 70/120Q 45pF 1/1000nA
8-Pin DIP/SMD housing
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PhotoMOS Selector Chart

Inout Switching speed
P (ILED = 5mA) 5 o
8 g
= =
2 = = g 8 S
2 2 2 s ° ° ° = Connection type Page
3 _ 3 _ 3 _ S _ E E 5} = Switching diagram Approvals
T X L% L= 5% c % = %X B =
c @ © @ Q.= [SR] o ® o © o o
2 E T E cE SE £E cE = 2
8 ) 2 5 S5 5 < o
a o) a fa = = 5 =
4 4 3 4 =
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 650mwW 1,500V AC SMD (SOP) 88
L 1 8 UL, CSA, TUV
2 |30
3 6
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 650mw 1,500V AC jﬁ} > qgﬁ; 88
1 I UL, CSA, TUV
50mA 3.0mA 0.4mA 1.5v 4.0ms 1.0ms 850mwW 5,000V AC PCB, SMD 140
L - 8 UL, CSA, TUV
s [$-03 ;
- o8
4 |¥2-03 s
50mA 3.0mA 0.4mA 1.5v 2.0ms 1.0ms 850mwW 5,000V AC ‘H} [LH’ 140
UL, CSA, TUV
50mA 3.0mA 0.4mA 1.5v 2.0ms 1.0ms 850mwW 5,000V AC PCB, SMD 130
L - 8 UL, CSA, TUV
s |30 ;
g o8
4 |¥2-03 s
50mA 3.0mA 0.4mA 1.5v 2.0ms 1.0ms 850mwW 5,000V AC ‘H} [LH’ 140
UL, CSA, TUV
50mA 3.0mA 0.4mA 1.5v 2.0ms 1.0ms 850mwW 5,000V AC PCB, SMD 140
L mi: UL, CSA, TUV
s [$-03 ;
. o8
4 |¥2-03 s
50mA 3.0mA 0.4mA 1.5v 2.0ms 0.2ms 850mwW 1,500V AC ‘H} [LH’ 91
UL, CSA, TUV
50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 850mw 1,500V AC PCB, SMD 91
! 8 UL, CSA, TUV
o—t ——0 ’ '
2 |30 ;
50mA 3.0mA 0.4mA 1.5v 2.0ms 0.2ms 850mwW 1,500V AC 3 6 91
s |30 s UL, CSA, TUV
50mA 3.0mA 0.4mA 1.5v 0.5ms 0.05ms 850mwW 1,500V AC PCB, SMD 91
L 1 8 UL, CSA, TUV
2 [$o-03
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.05ms 850mw 1,500V AC 3 6 91
L}/V[@J UL, CSA, TUV
50mA 3.0mA 0.4mA 1.5v 2.0ms 0.2ms 850mwW 1,500V AC PCB, SMD 209
L 1 8 UL, CSA, TUV
2 |30
3 6
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 850mwW 1,500V AC jﬁ} > dgﬁ; 91
1 i UL, CSA, TOV
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PhotoMOS Other Types

Output
=
e £ = 8 e
Type Features [9) 3 g o s ke
& = PopularType a 3 3% gc T= 5
> e o E B S5 SE
E 2 g8 5% g2 63
S 3 ol -1 5& S8
% 2 S 5 = 52
: E & 3 =
o
2 Form A Low CxR
AQW227NS « Low ON-resistance type 200V 0.04A 0.15A 30/50Q 10pF 10nA (max.)
8-Pin SOP  Ultra small SMD housing
(Small Outline Pack-
age=SOP)
AQW225N « Further special types on 60V 0.12A 0.36A 7/10Q 10pF 10nA (max.)
8-Pin DIP/SMD request
* Low ON-resistance
AQW227N  Further special types on 200V 0.05A 0.15A 30/50Q2 10pF 10nA (max.)
8-Pin DIP/SMD request
« Low ON-resistance
AQW224N « Further special types on 400V 0.04A 0.12A 70/100Q 10pF 10nA (max.)
8-Pin DIP/SMD request
* Low ON-resistance
2Form B
X)  Low-cost type 400V 0.1A 0.3A 26/35Q 100pF 10/10000nA
8 ?Q\évli}gfﬂg « DIP and standard SMD
-Fin housing
« 5000V breakdown voltage
AQW414  DIP and standard SMD 400V 0.1A 0.3A 26/50Q 100pF 1/1000nA
8-Pin DIP/SMD housing
AQW454  DIP and standard SMD 400V 0.12A 0.36A 11/16Q 170pF 1/1000nA
8-Pin DIP/SMD housing
« Low ON-resistance
1Form A/1FormB
AQW612S « Ultra small SMD housing 60V 0.45A 1.5A 1/2.5Q 80pF (N.O.) 1/1000nA
8-Pin SOP (Small outline Pack- 450pF (N.C.)
age=SOP)
* Low ON-resistance
QA WE10S « Ultra small SMD housing 350V 0.1A 0.3A 18/25Q 45pF (N.O), 1/1000nA
K PQ o (Small Outline Pack- 100pF (N.C.)
-Fin age=SOP)
AQW612EH  DIP and standard SMD 60V 0.5A 1.5A 1/2.50 80pF (N.O.) 1/1000nA
8-Pin DIP/SMD housing 480pF (N.C.) (N.O)
* Low ON-resistance 100/
10000nA
(N.C)
QA W6E10EH * Low-cost type 350V 0.12A 0.36A 18/25Q 45pF (N.O.), 1/1000nA
8 P'QDIP/SMD * DIP and standard SMD 100pF (N.C.) (N.O))
-Fin housing 100/
10000nA
(N.C)
QA WE14EH * Low-cost type 400V 0.1A 0.3A 26/35Q 45pF (N.O.), 1/1000nA
8 .Q /S  DIP and standard SMD 100pF (N.C.) (N.O))
-Pin DIP/SMD housing 100/
10000nA
(N.C)
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PhotoMOS Selector Chart

Inout Switching speed
P (ILED = 5mA) 5 o
& g
= =
o
= = e ® # >
g £ o g © © © S Connection type Page
3 __ 3 __ 3 _ S _ £ £ 9] = Switching diagram Approvals
T X L% L= 5% c % = %X B =
c © @ ® = o @ o8& o & o o
gE g E £E SE cE £E Q )
8 g E 3 = s - o
a o) a fa = = 5 =
4 4 = 4 =
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 650mw 1,500V AC SMD (SOP) 193
1 8 UL, C-UL
Oo— N.O.,—+—o0O 1 ’
2 |30 7 TOV
3 6
o—t ——0
e
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 850mwW 1,500V AC PCB, SMD 190
L 8 UL, CSA, TUV
2 |30 ;
3 6
o— ——0
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 850mwW 1,500V AC 4 }4/ [13 s 190 )
1 T UL, CSA, TUV
50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 850mwW 1,500V AC 190
UL, CSA, TOV
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 850mw 5,000V AC PCB, SMD 151
L | 8 UL, CSA, TUV,
EH}/V [1573 BSI
3 | 8
4 oo 5
50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 850mwW 1,500V AC %} qgf" 104
UL, CSA, TOV
50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 850mwW 1,500V AC 215
UL, CSA, TUV
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0m 650mwW 1,500V AC SMD (SOP) 107
d 8 UL, CSA, TUV.
O— N.C. +—0 il il ]
2 [ 303 VDE
3 6
EZ
50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 650mwW 1,500V AC 1 NO T 107
UL, CSA, TUV,
BSI
50mA 3.0mA 0.4mA 1.5V 4.0ms 1.0ms 850mwW 5,000V AC PCB, SMD 154
(N.O.) S sy B UL, CSA, TUV,
10.0ms 2 |+o-0 7 VDE
(N.C) 3] :
s (3208 s
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 850mwW 5,000V AC 154
UL, CSA, TUV,
BSI
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 850mwW 5,000V AC 154
UL, CSA, TUV,
BSI
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Output
<
g g e ] -
Type Features [9) 3 g o s ke
& = PopularType a] 3 3% ga G = 5a
> o o £ o E 8_8 © g
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kel o =2 Za =& s
™ 2 o g2 =3 5E
$ E & 3 =
o
AQW614 « DIP and standard SMD 400V 0.1A 0.3A 27/50Q 45pF (N.O.), 1/1000nA
8-Pin DIP/SMD housing 100pF (N.C.) (N.O))
10000nA
(N.C.)
AQW654 « DIP and standard SMD 400V 0.12A 0.36A * N.O. 170pF 1/1000nA
8-Pin DIP/SMD housing 10/16Q
* Low ON-resistance *N.C.
11/16Q
Multichannel
AQS221N2S « Low output capacitance 40V 0.06A 0.12A 9.5/12.5Q 1pF 20pA/10nA
16-Pin SOP between output terminals
and low ON-resistance
AQS225S * 4 channel RF-PhotoMOS 80V 0.05A 0.15A 21/35Q 4.5pF 30pA/10nA
16-Pin SOP relay
AQS225R2S « 4 channel RF-PhotoMOS 80V 0.07A 0.2A 10.5/15.0Q 4.5pF 10pA/10nA
16-Pin SOP relay
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Input (I LED = 5mA) 5 o
@ &
= =
= i g > 2 S
g £ g s © © © S Connection type Page
3 __ 3 __ 3 _ S _ £ £ 9] = Switching diagram Approvals
T X L% L= 5% c % = %X B =
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ZE o E cE SE cE £E 2 0
S & = S 5 5 I @)
a o) a fa = = 5 =
4 Y = 4 =
50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 850mwW 1,500V AC PCB, SMD 110
! 8 UL, CSA, TUV
o—t N.C. ——o0 1 ’
2 |30
3 -
4 }/V’ [1375
50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 850mwW 1,500V AC o NOTTO 218
UL, CSA, TUV
50mA 3.0mA 0.1mA 1.5V 0.2ms 0.2ms 650mwW 500V AC SMD (SOP) 181
1o ] —l o6 UL, CSA, TUV
zaj”/[: 51
sJ@L 1 o14
50mA 3.0mA 0.3mA 1.5V 0.3ms 0.1ms 650mwW 1,500V AC 4534([1 iﬂ‘ﬁ 196
50— —to012 ]
6;:‘*/”[1@%“ UL, CSA, TUV
50mA 3.0mA 0.3mA 1.5V 0.3ms 0.2ms 650mwW 1,500V AC 7?:#%[1 g”m 199
. e UL, CSA, TUV
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Photovoltaic MOSFET drivers

Type
@ = PopularType

Features

Output

Input

Open voltage
(typical/min.)

Short current
(typical/min.)

LED forward current
(max.)

LED operate current
(max.)

0A PV2111V

4-Pin SSOP
RV

’éms

« Ultra small SSOP housing

8.2/5.0V

8/3pA

50mA

3.mA

APV1121S
4-Pin SOP
434027 . 44102

‘;{ 2.0+0.2

« Ultra small SMD (SOP)

housing

8.7/6.0V

14/5pA

50mA

3.mA

APV2121S
4-Pin SOP

4.3+0.2 /\:\.4:0.2

.;{ 2.0£0.2

 Ultra small SMD (SOP)

housing

8.2/5.0V

8/3pA

50mA

3.mA

APV1122

6-Pin DIP/SMD
P 640,05

8.8+0.05 /\53 "
-

8.8:0.05 7~ 6420.05
¢ T34
/

* 5000V breakdown voltage

8.7/6.0

14/5pA

50mA

3.mA
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PhotoMOS Selector Chart

Switching speed

Input =
HEDS S . . Connection type Page
I/O isolation voltage S .
] ] Switching diagram Approvals
LED turn-off current LED dropout voltage Turn-on time Turn-off time
(min.) (max.) (typical) (typical)
0.2mA 1.5V 0.8ms 0.1ms 1,500V AC SMD (SSOP) 255
+ + UL, TUV,CSA
10— 04 N
pending
20— 03
0.2mA 1.5V 0.4ms 0.1ms 2,500V AC 255
+ + uL, TOV,CSA
10— 04 K
pending
20— 03
0.2mA 1.5v 0.8ms 0.1ms 2,500V AC
0.2mA 1.5V 0.4ms 0.1ms 5,000V AC PCB, SMD 255
+ + UL, TUV, CSA
10— 06 .
pending
04
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Photo-Triac Couplers Solid State Relays Selector Chart

Output Input
IS
g o = - o
<% £ 3 g g £ g &
i S 8 3 0N 5 3 £ g £ o ) .
Type Features e T &8s 5 o35 .~ P 3 _ 3 - S _ £ O e I/0 isolation voltage ConaEph BpE Page
Dimensions o> o 39 =) T % =2 = Z 5% 232 (max.) Switching diagram Approvals
>0 o - © = = ] =
= S o 7 ® 3 T < (O o IS
=8 o =] S u E RS > E o E £ E
M : g8 5~ £= E= | == | & | 57
o} =
©8 = g 3 5 2 8 g
< & & - =
o
pd
APT1211S e Zero-cross 43 44 600V 0.05A 0.6A 2.5V 1pA 50mA 10mA 1.3V 0.1ms 50V 3,750V SMT (SOP) 275
* SOP 4 pin \/Q//(Z-‘ + UL, C-UL, VDE
10— —o4
ki
20— 03
APT1221S | « SOP 4 pin - SMT (SOP)
* Non zero-cross +
10— —o4
26—} %—os
APT1211 e Zero-cross - 600V 0.1A 1.2A 2.5V 1pA 50mA 10mA 1.3V 0.1ms 50V 5,000V PCB, SMT
*DIP 4 pin <j\/‘%a.2 15— —o04
* ki
\ \ 20— —o3
APT1221 | « DIP 4 pin L@ 4N - PCB, SMT

{29
* Non zero-cross - +
) | } % 4

20— —oO03
APT1212 » Zero-cross 8.8 600V 0.1A 1.2A 2.5V 1uA 50mA 10mA 1.3V 0.1ms 50V 5,000V PCB, SMT 275
’Q\A
* DIP 6 pin < }//3_9 + UL, C-UL, VDE
. 10— —O06
_ } ~v V3
e o4
/ Zero-cross circuit
S
APT1222 * DIP 6 pin - PCB, SMT
* Non zero-cross e | o8
v
e
30— —o4
APT1211W | e« Zero-cross 478 <4 600V 0.1A 1.2A 2.5V 1uA 50mA 10mA 1.3V 0.1ms 50V 5,000V PCB, SMT 279
« DIP 4 pin wide terminal N, + UL, C-UL, VDE
e 10— o4
| ki
20— _ 03
4.78
‘\/\/\Q“:Z.Q
APT1221W | « DIP 4 pin wide terminal - - PCB, SMT
* Non zero-cross ‘ +
10— —o04
26—} %—os
APT1212W | « Zero-cross 600V 0.1A 1.2A 2.5V 1uA 50mA 10mA 1.3V 0.1ms 50V 5,000V PCB, SMT

* DIP 6 pin wide terminal +
10— —O6
kX
5 o4
APT1222W | « DIP 6 pin wide terminal - PCB, SMT
* Non zero-cross +
10— —O06
dtEsi
20—
30— —o4
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Solid State Relays Selector Chart

AQH Relays
Output Input
IS
g 2 % - - o
oy = 3 £ = o 5 g
i 8 L [ <] = = 5 o _ i
Type Features P_hoto V.V'th 8% 5 g’% -~ ; — 3 __ 3~ E,\ £ ZETOCIESS VEIIEEE I/O isolation voltage Cc_)nnt_actlor_l type Page
Dimensions oz s 3C g% 8% B % 5 % 3% z % (max.) Switching diagram Approvals
£% g L 9 E i E s E SE SE o
gl e g9 5 5 s = s 5
(9] =
s s g % > h 0 9
< o & - -
o
P4
AQHO0213 * Photo-Triac 078 S~ /,\6;4 600V 0.3A 3A 2.5V 100pA 50mA 10mA 1.3V 0.1ms 50V 5,000V PCB, SMT 283
* Zero-cross ' //fa.g With zero-cross switch: UL, C-UL, VDE
AQH0223 | » Photo-Triac wil - T s
« Non zero-cross v 2 *2{
6.4 3 Zerc , 8
AQH1213 * Photo-Triac 978 NGt 600V 0.6A 6A 2.5V 100pA 50mA 10mA 1.3v 0.1ms 50V 5,000V p O Gront s
» Zero-cross Oj”
AQH0223 | « Photo-Triac ' - Wit_hO‘ft Zero-cross
« Non zero-cross switch:
1o— +——o8
AQH2213  Photo-Triac 600V 0.9A 9A 2.5V 100pA 50mA 10mA 1.3v 0.1ms 50V 5,000V 5 %
* Zero-cross - *
3 —°6
AQH2223 » Photo-Triac - 40—t 5
* Non zero-cross
AQH3213 * Photo-Triac 600V 1.2A 12A 2.5V 100pA 50mA 10mA 1.3V 0.1ms 50V 5,000V
* Zero-cross
AQH3223  Photo-Triac -
* Non zero-cross
36 37
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Solid State SIL and DIL Types

Solid State Relays Selector Chart

Output Input Input
= qg’g = 3 S
[} o © [} () [} i
Type Features g 5 o9 £ % ~ g 8 = E £ Breakdown voltage Connection type Page
5 29 2 3% 3 53 =7z & @ Terminal layout Approvals
: E 53 | £ E 3 IE g :
E 2 g2 53= 2 = 2= 2 E
o 3 P =}
2 § g E g c E. 8 (e) ['4
Z 3
o
AQG  Photo-Triac 75 - 264V AC 1A 8A 1.5mA 4-6VDC 0.3kQ v ¥ cycle of voltage ¥ cycle of voltage 3,000V AC PCB 286
1A * Zero-cross sine wave + 1ms sine wave + 1ms 25 N 1016 ! re ‘ UL, C-UL, VDE
45max. | * Integr. n r circui [12
177Tnaaxx. tegrated snubber circuit 9.6 - 14.4v DC 0.8kQ w !
4-1.0 dia.
13.5 max. 19.2 - 28.8V DC 1.6kQ
.531 max.
|+ * Photo-Triac 75 - 264V AC 1A 8A 1.5mA 4-6VDC 0.3kQ v ims 1 cycle of voltage 3,000V AC
* Non zero-cross sine wave + 1ms
* Integrated snubber circuit 9.6 - 14.4V DC 0.8kQ
19.2-28.8V DC 1.6kQ
AQG * Photo-Triac 75 - 264V AC 2A 30A 1.5mA 4-6VDC 0.3kQ v ¥ cycle of voltage ¥ cycle of voltage 3,000V AC PCB
2A  Zero-cross sine wave + 1ms sine wave + 1ms 24 tot6 | Te2
45max. | « Integrated snubber circuit [12
9.6 - 14.4v DC 0.8kQ W
245 max./v\/‘\j 77 max. L —-
.965 max. 410 dia,
19.2 - 28.8V DC 1.6kQ
B 20.5 max.
.807 max
 Photo-Triac 75 - 264V AC 2A 30A 1.5mA 4-6VDC 0.3kQ v ims ¥ cycle of voltage 3,000V AC
* Non zero-cross sine wave + 1ms
* Integrated snubber circuit 9.6 - 14.4V DC 0.8kQ
19.2 - 28.8V DC 1.6kQ
AQE * Photo-Triac 75 - 250V AC 1A 20A 1.5mA 4-6VDC 0.5kQ 0.5V % cycle of voltage 1 cycle of voltage 2,500V AC PCB 289
o ?-907 » Zero-cross sine wave + 1ms sine wave + 1ms 378 1658 50 UL, C-UL, VDE
280 — =T AC output type with inte- 9.6-14.4VDC | 1.3kQ 1.2V T
\/ = : [ grated snubber circuit
: 180 21.6 - 26.4V DC 3kQ 2.4V
* Photo-Diode 3-60VDC 3A 15A 10pA 4-6VDC 0.5kQ 0.5V ~2ms ~0.4ms 2,500V AC
» DC output type (10ms)
9.6 - 14.4v DC 1.3kQ 1.2v
21.6 - 26.4V DC 3kQ 2.4V
AQ-C * Photo-Transistor 4-32vV DC 25mA - 5pA 80 - 250V AC - 10V AC 20ms 20ms 2,500V AC PCB 292
« AC input, DC input + AC input type 98 72 UL, CSA, TUV
0 />\/\13094 Terminal 1 Terminal 8
' 73?3 | Terminal 5 411 g
Terminal 16
* Photo-Transistor 4-32v DC 25mA - 5pA 3-32vDC - 1v DC 5ms 5ms 2,500V AC
* DC input type
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Solid State SIL and DIL Types

Solid State Relays Selector Chart

Output Input Input
~
s 22 = 3 C
@ o © (0] () (0] H
Type Features g 5 o0 BE 2 § g g £ Breakdown voltage Connection type Page
5 ) 29 £33 3 53 > & @ Terminal layout Approvals
: E 53 | £ E 3 IE g :
B o oo LgE > = Q= @ <
S % = O g 2 s S &
= 59 9 £ a
Z3
o
AQ-C  Photo-Triac * 75-125V AC 1A 20A 1.1mA 4-6VDC 0.3kQ 0.5V % cycle of voltage ¥ cycle of voltage 2,500V AC PCB 292
1A (AC output) » Zero-cross * 75-250V AC sine wave + 1ms sine wave + 1ms 1908 7,82 UL, CSA, TOV
20 N /~\10\ 96 - 144V DC OSkQ 12V Terminal 1 Terminal 8
< ¥ y 1.1 di
. 21.6-26.4VDC | 1.8kQ 2.4V i | Teminais PR
A
Terminal 16
 Photo-Triac * 75-125V AC 1A 20A 1.1mA 4.- 6V DC 0.3kQ 0.5V 1ms ¥ cycle of voltage 2,500V AC e
* Non zero-cross * 75-250V AC sine wave + 1ms
9.6 - 14.4V DC 0.8kQ 1.2v
21.6 - 26.4V DC 1.8kQ 2.4v
AQ-C * Photo-Transistor 3-60vVDC 1A 1.5A 0.1mA 4-6VDC 4300 4v 0.5ms 1ms 2,500V AC PCB 292
1A (DC output) (1s) 1918 782 UL, CSA, TOV
AN /s\ﬂz Terminal 1 Terminal 8
9.6 - 14.4v DC 1.2kQ 9.6V 7.62 | Terminals 411 dia.
3?0 4-.043 dia.
Terminal 16
21.6 - 26.4V DC 2.8kQ 21.6V
AQ1l * Photo-Transistor 10 - 200V DC 1A 5A (1s) 1ImA 3-28vDC 1.6kQ 0.8V 0.5ms 2ms 3,000V AC PCB 296
1A (DC output) Slim UL, CSA, TOV
- 3 /‘ﬂ? ) , B Copper foil
26 -
e 2sol agve o,
100x2
AQl * Photo-Transistor 3-60VDC 2A 5A (1s) 1mA 3-28v DC 1.6kQ 0.8V 0.5ms 2ms 3,000V AC
2A (DC output)
a3 PN
g f
26
B
AQ1l * Photo-Transistor 75 - 250V AC 2A 80A 5mA 3-28v DC 1.6kQ 0.8V % cycle of voltage % cycle of voltage 3,000V AC PCB 296
2A » Zero-cross sine wave + 1ms sine wave + 1ms Slim UL, CSA
33 7 oo
~ i
26
i 2.54x3 2.54x5__|
— 100x3 100x5 2.54x2
100x2
o 2 Flat
- im Coppel 284 + 6320
%8
|
AQl * Photo-Transistor 75 - 250V AC 5A 100A 5mA 3-28vDC 1.6kQ 0.8V ¥ cycle of voltage ¥ cycle of voltage * 3,000V (between input and 296
5Ae * Zero-cross sine wave + 1ms sine wave + 1ms output) UL, CSA
s « 1,500V (between input,
\.77 output and case)
26 8
\l *There 2 holes are not necessary when not using heat sink (AQ-HS-5A}
]
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Solid State SIL and DIL Types

Solid State Relays Selector Chart

Output Input Input
~
s 22 = 3 C
() o © (0] () (0] H
Type Features g 5 % BE 2 g g E E Bl o ValEGE Connection type Page
5 29 2 3% 3 53 =7z & @ Terminal layout Approvals
2 - 83 i g : g SE 2 3
IS = o L g > = P @ Q@
o % 2 (oF-4 = 5 2 & [J]
- s 52 2 - g 5 14
23
o
AQ-B  Photo-Triac * 75-125V AC 1A 10A 1.1mA 3-6VDC 0.18kQ v % cycle of voltage ¥ cycle of voltage 1,500V AC/4,000V AC PCB 301
1A * Zero-cross * 75- 250V AC sine wave + 1ms sine wave + 1ms oo 278 st UL, CSA, TUV
" /“;? 7-14V DC 0.75kQ . %3 éz Terming
a v 10- 18V DC 1.2kQ ool ms L 100]
18 - 30V DC 2.15kQ
 Photo-Triac * 75-125V AC 1A 10A 1.1mA 3-6vDC 0.18kQ 1v 0.5ms ¥ cycle of voltage 1,500V AC/4,000V AC
» Non zero-cross * 75-250V AC sine wave + 1ms
7 -14V DC 0.75kQ
10-18v DC 1.2kQ
18 - 30V DC 2.15kQ
AQ-B * Photo-Triac * 75-125V AC 2A 20A 1.1mA 3-6VDC 0.18kQ v ¥ cycle of voltage ¥ cycle of voltage 1,500V AC/4,000V AC PCB 301
2A * Zero-cross * 75- 250V AC sine wave + 1ms sine wave + 1ms oo 278, Tt UL, CSA, TUV
N /“/‘? 7 -14V DC 0.75kQ . %a éz Terming)
a v 10- 18V DC 1.2kQ ool ms L 100]
18 - 30V DC 2.15kQ
 Photo-Triac * 75-125V AC 2A 20A 1.1mA 3- 6vDC 0.18kQ 1v 0.5ms ¥ cycle of voltage 1,500V AC/4,000V AC
* Non zero-cross * 75-250V AC sine wave + 1ms
7 -14V DC 0.75kQ
10-18v DC 1.2kQ
18 - 30V DC 2.15kQ
AQ8  Photo-Triac * 75-125V AC 2A 30A 5mA 4-6VDC 0.18kQ 0.5V ¥ cycle of voltage ¥ cycle of voltage 3,000V AC PCB 306
2A * Zero-cross * 75-250V AC sine wave + 1ms sine wave + 1ms Between input terminal UL, CSA, TUV, VDE
L 9.6-14.4VDC | 0.55kQ 1.2v 5.08mm
24 4-1.2 dia.
Bl 21.6 - 26.4vV DC 1.4kQ 2.4V ahe
4 |3 2 1
« Photo-Triac « 75-125V AC 2A 30A 5mA 4-6VDC 0.3kQ 0.5V ims 1 cycle of voltage 3,000V AC et
» Non zero-cross * 75- 250V AC sine wave + 1ms ; ;
9.6 - 14.4V DC 0.8KO 12v Between input terminal
7.65mm
4-1.2 dia.
21.6 - 26.4vV DC 1.8kQ 2.4V | S
4 3 2 1
762 _12.7_| 10.16,
AQ8  Photo-Triac * 75-125V AC 3A 80A 5mA 4-6VDC 0.18kQ 0.5V % cycle of voltage ¥ cycle of voltage 3,000V AC PCB 306
3A » Zero-cross * 75-250V AC sine wave + 1ms sine wave + 1ms Between input terminal UL, CSA, TUV, VDE
oo prs 9.6-14.4VDC | 0.55kQ 1.2v 5.08mm
4-0.8 dia.
32 21.6 - 26.4vV DC 1.4kQ 2.4V \ %
Tax' 4 |3 2 1
- « Photo-Triac « 75-125V AC 3A 80A 5mA 4-6VDC 0.3kQ 0.5V ims 1% cycle of voltage 3,000V AC i
» Non zero-cross * 75-250V AC sine wave + 1ms ; ;
9.6 - 14.4V DC 0.8KO 12v Between input terminal
7.65mm
4-0.8 dia.
21.6 - 26.4v DC 1.8kQ 2.4V | S
4 3 2 1
7.62|_127__[10.16
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Solid State SIL and DIL Types Solid State Relays Selector Chart

Output Input Input
~
s 22 = 3 C
() o © (0] () (0] H
Type Features g 5 o0 BE 2 § g g £ Breakdown voltage Connection type Page
5 ) 29 £33 3 53 > & @ Terminal layout Approvals
= g g9 ey Z g 3E g g
k) e} oo LE 5 = Q= @ <
o % 2 (oF-4 = 5 2 & [J]
- s 52 2 - g 5 14
23
o
I/0 RELAY * Photo-Transistor *4-15V DC 15mA - 100pA 80 - 140V AC - 10V AC 20ms 20ms 4,000V AC 337
AC input modules *+10-32v DC UL, CSA
1)9\/;\#"/‘.\ 43
205 ““mbf §
~ : 4‘ 160 - 280V AC - 20V AC
I/0 RELAY * Photo-Transistor *4-15V DC 15mA - 100pA 3-32vDC - 0.8V 5ms 5ms 4,000V AC
DC input modules *10-32v DC
1‘2'\#/;: 43
205 S N
N % ‘/
/0 RELAY * Photo-Transistor * 75-125V AC 2A 30A 5mA 3-15v DC 1.6kQ 0.8v 1 cycle of voltage % cycle of voltage 4,000V AC PCB 337
AC output modules » Zero-cross » 75- 250V AC sine wave + 1ms sine wave + 1ms 33,02 UL, CSA
110<,\.€/~\ " . ® g Copper foil
205 "“\.:.,.I \/ 4-15VDC 17kQ 1016 [ 127 ic 5-1.2DIA,
AN a 400 500 8-.047DIA
~ ‘ 10-32v DC 5.6kQ
/0 RELAY * Photo-Transistor * 3-60VDC e 2A 5A (1s) 1mA 3-15v DC 1.6kQ 0.8v 0.5ms 2ms 4,000V AC
DC output modules » 10-200V DC 1A
10
AN
zo’f\ qa,,_wf 4-15vVDC 1.7kQ
*\ -~ J‘.§
ﬁ 10-32v DC 5.6kQ
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Solid State Other Types

Solid State Relays Selector Chart

Output Input Input
~
= qg')’g = 3 S
@ o © (0] () (0] H
Type Features g 5 % BE 2 g g E E Bl o ValEGE Connection type Page
5 29 2 3% 3 53 =7z & @ Terminal layout Approvals
: E 53 | £ E 3 IE g :
B o oo LgE > = Q= @ <
S % gg O g 3 s 5] g
s 52 L - £ 5
Z3
o
Solid State Plug-in Terminals
AQ-F * Photo-Triac 75 - 250V AC 2A 80A 5mA 3-28vDC 1.6kQ 0.8V ¥ cycle of voltage 1 cycle of voltage 2,000V AC Plug-in 312
2A/3A (AC output) * Zero-cross sine wave + 1ms sine wave + 1ms 4*1 UL, CSA
L2 '\/% .1?‘110‘.4
409
| 168
35.2 661
| & l
i * Photo-Triac 75 - 250V AC 3A 80A 5mA 3-28vDC 1.6kQ 0.8V ¥ cycle of voltage ¥ cycle of voltage 2,000V AC :
» Zero-cross sine wave + 1ms sine wave + 1ms 9-2 dia. holes
‘712.2%54,A 9-.079 dia. holes
AQ-F * Photo-Triac 3-60vVDC 2A 5A 1mA 3-28vDC 1.6kQ 0.8V 0.5ms 2ms 2,000V AC Plug-in
2A/3A (DC output) + ‘
21 161
2747 {
. f0.
N @ T 14(5316.8
35.2 661
1.4
| « Photo-Triac 3-60VDC 3A 6A 1mA 3-28VDC 1.6kQ 0.8V 0.5ms 2ms 2,000V AC ) l
f
9-2 dia. holes
L1335 N A 09-079 dia. holes
526
Solid State Hockey Puck Types
AQ-J  Photo-Triac * 75-264V AC 10A 100A 5mA 4-6VDC 260Q v ¥ cycle of voltage ¥ cycle of voltage » 3,000V AC (between input - 317
a8~ 1 2 * Zero-cross sine wave + 1ms sine wave + 1ms and output) ; 13?%& Pending
< ir « Ultra-compact size 15A « 2,500V AC (between input, e
- * Built-in varistor output and case) [ -
25A
10A 150A 5mA 10- 18V DC 8000 5435800 157
15A
25A
10A 250A 5mA 18-28V DC 1.6kQ
15A
25A
AQ-N * Photo-Triac * 75-250V AC 10A 100A 10mA 4-32vDC - v ¥ cycle of voltage ¥ cycle of voltage * 4,000V AC (between input - 321
NS » Zero-cross (Input cur- sine wave + 1ms sine wave + 1ms and output) 47557 Pending:
. 15A 150A feg(f)' m:X- « 2,500V AC (between input, 243 dia. or M4 UL, C-UL, TOV
mA) output and case) /
20A 200A
25A 250A
40A 400A
 Photo-Triac * 75-250V AC 10A 100A 10mA 4-32vDC - v ims ¥ cycle of voltage * 4,000V AC (between input
* Non zero-cross (Input cur- sine wave + 1ms and output)
15A 150A rent, max. « 2,500V AC (between input,
20mA)
output and case)
20A 200A
25A 250A
40A 400A
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Solid State Other Types

Solid State Relays Selector Chart

Output Input Input
~
5 %”é = 3 g o o
<) = [0} .
Type Features g § o @ & % — g § % e E £ Breakdown voltage Conngctlon type Page
5 29 2 3% 3 53 =7z & @ Terminal layout Approvals
: E 53 | £ E 3 IE g :
e kel o LgE 5 = Q= @ K}
S % = O g 2 s S &
= 59 9 £ a
Z3
o
AQ-R  Photo-Triac * 75-125V AC 10A 100A 5mA 4 -6V DC 0.26kQ 1v % cycle of voltage ¥ cycle of voltage * 1,500V AC (between input, - 328
10A/15A/20A * Zero-cross * 75-250V AC sine wave + 1ms sine wave + 1ms output and case) Jme-od, UL, CSA, TUV
50 e 10-18VDC 0.86k0 » 4,000V AC type also avail- 2-4.8 dia. or M4ﬁ
B able /
g “yres 18 - 28V DC 1.36kQ % - %
 Photo-Triac * 75-125V AC 15A 150A 5mA 4 -6V DC 0.26kQ v ¥ cycle of voltage ¥ cycle of voltage * 1,500V AC (between input,
» Zero-cross * 75-250V AC sine wave + 1ms sine wave + 1ms output and case)
10 -18v DC 0.86kQ « 4,000V AC type also avail-
able
18-28V DC 1.36kQ
* Photo-Triac * 75-125V AC 20A 200A 5mA 4 -6V DC 0.26kQ v ¥ cycle of voltage ¥ cycle of voltage * 1,500V AC (between input,
» Zero-cross * 75-250V AC sine wave + 1mss sine wave + 1ms output and case)
10 - 18v DC 0.86kQ « 4,000V AC type also avail-
able
18-28V DC 1.36kQ
AQ-R * Photo-Triac * 75-250V AC 30A 300A 5mA 4-6VDC 0.26kQ v ¥ cycle of voltage ¥ cycle of voltage 1,500V AC - 328
30A/40A * Zero-cross sine wave + 1ms sine wave + 1ms Jme-ol, UL, C-UL
N A 10 - 18V DC 0.86kQ2 2agdnoms |
59 df >{ S
b 1128 18 - 28V DC 1.36kQ -
* Photo-Triac * 75-250V AC 40A 400A 5mA 4-6VDC 0.26kQ 1v ¥ cycle of voltage % cycle of voltage 1,500V AC
» Zero-cross sine wave + 1ms sine wave + 1ms
10 - 18V DC 0.86kQ
18 - 28V DC 1.36kQ
Solid State DIN Rail Types
AQ-K * Photo-Triac * 75-250V AC 15A 150A 9ImA 4.5-30V DC - v 1 cycle of voltage 1 cycle of voltage 2,500V AC/4,000V AC - 335
4225 * Zero-cross (Input sine wave + 1ms sine wave + 1ms 35mm DIN rail mounting uL, C-UL, TOV
7 current, hole or 2-4.6mm dia. hole or
max. M4 hole
10mA
) 08T
* Photo-Triac * 75 - 250V AC 25A 250A 9mA 45-30vDC - Y Y% cycle of voltage Y% cycle of voltage 2,500V AC/4,000V AC ‘ 00
» Zero-cross (Input sine wave + 1ms sine wave + 1ms \ 3543
current,
max.
10mA)
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PhotoMOS Relay Dimensions

mm inch
Type Dimensions
Through hole terminal type ,, 4o, Surface mount terminal type  Max-10i PC board pattern (Bottom view)
4-0.8 dia.
/ | 2.54
| . in T T
6.4-0.05 | T |_ —l
85 %% 7 *‘ - 7.62-0.05 64 |1 1 7.62
1 1
| i ® OO
1.0 voR 2.54
AOQOY21 4.78-0.05 089
A8Y41 188-.002 Tolerance:+0.1 +.0
Series Mounting pad (Top view)
15525 2.7-0.05] ‘ ’ T‘EE‘E}
30 .008 02521 8.3 ‘
118
0.47 ‘ ‘ 0.47
il Terminal thick nli
) 047  Terminal thickness = — erminal thickness =
8 0.2 039 LﬁJ 630 0.2 1.9 3
254 15l Tolerance:
General tolerance: £0.1 General tolerance: £0.1 254 0.1 +£.0
Through hole terminal type Surface mount terminal type v 10, PC board pattern (Bottom view)
e o 608 dia. [~%%8
Tﬁﬁﬁ Tf Q T%%% Tf —— o0 |2.54
6.4+0.05 7.62+0.05 Max. 10i - 6.4+0.05 76 eT r _ Ll 547.62
AQV10 As He
AQV20 L O Max. 10; L O l L J I l
Ao SO TS e
AQV22 8.8£0.05 3, - 8.840.05 a4nl Tolerance:+0.1 +£.0
AQV23 o Recommended )
AQV25 a9l ‘ \ ;Z mounting pad (Top view)
AQVAL [ oo e[ (1 11 . T
AQV45 — Terminal thickness = i Yoaz|ffil_|ili Jiloaz Terminal thickness = 83
: 3 ‘ 0.25 twjt 0.25
Series : 125 ||| 2078|125 2
94z Il ko7 1,29 T
0.47 — 5 C
125 L9125 254 254 151
) 185 ) 254 254
o 3% General tolerance: +0.1 General tolerance: +0.1
Through hole terminal type Surface mount terminal type v 10 PC board pattern (Bottom view)
e a0 6-0.8 dia. <98~
T — — 1— it Q T £ £ Tf e-Gaida 20 Jase
6.4-0.05 7.62+0.05 Max. 10; " 64005 76 g F Ll 254;62
02 300+.002 250] 1 i [500390
por e Ay
7 {1 o
840, 3.4 # %}s_aﬁos}ﬁ! sae] Tolerance:+0.1 +.0
APV1122 ' e € Recommended )
Series [ 1. mounting pad (Top view)
% 00 J ! 1 m H Ml m
. . 0214 ottt — (o : : B R
i Terminal thickness = iﬁ 11T 47 Terminal thickness = 83
0.25 O 0.25 327
1.25 018 1.25 o
%% 128 rmmm
: O
1033 2.54 2.54 (1)559L4
) 2.54 2.5
2% General tolerance: +0.1 General tolerance: 0.1 100 100
Through hole terminal type Surface mount terminal type M PC board pattern (Bottom view)
P - i ~—7.62—
é 1 1mm s ﬁ e e 8-0.8 dia. ass
Max. 10j T — 1
6.4 7.62 6.4 7.62 _— l u—_l 'y
T T 7.62
AQW21 11O Max. 10 1O 8 [ st
AQW22 O 5{ T g Nl
3 3.,
ﬁgwﬁ g 34 Tolerance:£0.1
AQW45 502 . <—> Recommended _
AQW61 O\ . }L—J m m} u mounting pad (Top view)
AQWE5 3 Terminal thickness = oazl|[lL|Illl 947 f HHH-HH
Series 0.25 047079 llll 047 Terminal thickness = g3
047 TP 0.25 1.9
’1*'2"5* L L mmmm
1 . Y oot
2.542.542.54 15 1L
it bt s a L
254254254 General tolerance: +0.1 +.004 General tolerance: +0.1 +.004 236 3% 358
52 0104043

07/2005



mm inch

Type Dimensions
Through hole terminal type Max. 10; Surface mount terminal type Max.10i - PG board pattern (Bottom view)
i} 808dia. [ 52
8-.031 dia . .|254
I e 100
6.4-0.05 ! 762005 | | . | | T o
i e B s+l o 25
O ‘ | Max. 10j \ O ‘ 3 l
AQW210EH [ 2.54
AQW210HL S | 0
AQWA410EH ' 27005 e b Tolerance:+0.1 +.004
AQW610EH ‘ Mountlng pad (Top view)
Series sl ) g
0.2 8.3
0080 47 ‘ ‘ 0.47 327 o
0619 019 JO75
_ | [ || A Mo
Terminal thickness = e 5% Terminal thickness =4 g 11,
0.2.008 019 [gao| "Tloggl 619  0.2.008 059 PPPETe Tolerance:
General tolerance: 0.1 +.004 285255 %55 General tolerance: 0.1 +.004 00000 £0.1 £.004
4% Recommended mounting pad
\ (TOP VIEW)
~ j E i e
APV21 E] :
(SSOP) i b g0
AQYZZ 1.80 |- i
(SSOP) o7 435
1 171
Series 0.20 0.20 0-40JL
008 (s 005016 049 Tolerance: +0.1 +.004
_lter|
Terminal thickness = 0.15 .006 050
General tolerance: £0.5 +.020
Recommended mounting pad (Top view)
APV21(SOP) &> B‘ 5‘ !
APV11(SOP) 12 29
AQY21(SOP) e |
AQY22(SOP)
AQY41(SOP) = —
Series l JJL =t Terminal thickness = 00
W45, 9+ 0.15.006
254 016
100 General tolerance: 0.1 +.004 Tolerance: +0.1 +.004
Recommended mounting pad (Top view)
85
i A A T .*' $ EE $
o I | 2.4v02 i1 es8t04 Te
AQVZl&SOP; O 1 /3( 008 268+.016 54%
AQV22(SOP T " = 47
#’— M
AQV41_(SOP) 53402 EA ols ] LJOB LJJi
Series 020 08|
2+0.2 -
(, T\ [.079+.008 %gg %gg
e T 9.1, Terminal thickness =
04_||| “Toig]|.04 0.15.006
016 '|2.54|2.54
e 100 100 """ General tolerance: 0.1 +.004 Tolerance: 0.1 +.004
os Recommended mounting pad (Top view)
020,
RAA A zﬁ
a 4.410.2 6.8+0.4 H_&F
o) .173+.008 268+.016 Ts
AQW21(SOP) HL 770 127"
AQWS1(SOP) 0%, L 95 hoh o
Series e [N — LJO jﬂj
[ ] I )41_(1‘;9— 008 031
0.4 0.4 . .
oafloieloalfo7] % Terminal thickness = %6 380 3%
0“1%33 016 0.15 .006
254 _
‘0&2“54 General tolerance: +0.1 +.004 Tolerance: £0.1 +.004
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mm inch

Type Dimensions
Recommended mounting pad (Top view)
05
.020
mmmimmMm l'ﬁ mm
AAAARARAAA [HES R H i R H R
- E e
p o 4.4-0.2 6.8-0.4 | 1.2 236
h 0 .173-.008 .268-.016 637
) . mmmm ["lfL["l ["l"’\
HHEHHEHHEH LJLJLJLJLJTLJiﬁ
AQszz(SOP) 10.87-0.2 %go 127 127 127 127 127‘127 127 0021
Series 408-.008 350 050050 050 050 .050 050
2.0-0.2
079-.008
[ ]
g ] |
04 o1 . )
016 004 Terminal thickness = 0.15 .006
1.27. |
050 General tolerance: £0.1 +.004 Tolerance:+0.1 +.004
Through hole terminal type Surface mount terminal type PC board pattern (Bottom view)
0to 10§ j'odgwdi(ﬂ:,i '5608’
- 200
8.‘8 10.16
346 400
L 27,54\
100
AQY27 Tolerance: +0.1 +.004
Series Recommended mounting pad
(Top view)
0t010; {?'E] f
' 11.0
‘ 18433
' 071
. . 0.2" . .
Terminal thickness = —5,0¢ 08’ Terminal thickness = -~
0.25.010 ’ 0.25.010 —He,
5.08 Tolerance:
- +0.1 +.004
General tolerance: £0.1 +.004 General tolerance: +0.1 +.004 i
PC board pattern (Bottom view)
I ATy 5hid,
L[ =
S ~ Ea
AQle e [ 254 10.16 5.08
AQZ20 | - 01
- olerance: 0.1 +.004
AQZAO — ‘g_
Series i AC/DC type DC type
@ Input: DC- @ Input: DC-
— |0z @ Input: DC+ @ Input: DC+
g . ® Output: DC or AC ® Output: DC-
General tolerance: £0.1 +.004 @ Output: DC or AC @ Output: DC+
Max. 9.0 .
354 4-0.8dia.
‘4—.‘ 4-.031dia.
_ _ _ @ Input: DC -
o5 @ Input: DC +
098 ® Output : AC or DC
Mo 32.0 @ Output : AC or DC
AQZ26 260 ® @ ® ®
Series Mounting hole location(Bottom view)
A 27.94 , Copper foil
Y 1.100
Min. 8.0 Terminal 1] 2 3| 4
315
5.08 25‘1152> 2.54x5 | 2.54x4| \ 4-1.2 dia.
5.08 200) J 100x2 .100x5  .100x4  4-.047
2 12.7 10.16

.500 .400

General tolerance —0.5 —.020

Pitch tolerance: —0.1 —.004
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PhotoMOS Relay Schematic and Wiring Diagrams

Output

Type Schematic configu- | Load Co_n- Wiring diagram
’ nection
ration
1 6
o— o}
2 ¥ 249l 2
3 1 4
o— lo}
1 5 6 - 6 Load .
AQV10 Terminal 3 cannot be £ 5 4>—‘ o— b—‘
AQV112KL | used.since itisin the in- la DC A ‘ =2 -2 I Vi (DC) I VL (DC)
Series ternal circuit of the relay. 3 4 4
S + +
+ — Load
10— —O6
25 ¥ 2%%5
30— %+>4
1 6 6 Load
O ﬂ—‘ 0—:)—‘
E: Ir ]2 5
AC/DC A Lo Ik VL (AC,DC) I VL(AC,DC)
3 é—:}—‘ g—‘
o
Load
1 o 6 Load + 6 +
O——— 1
E IF)2 5 (1L Vu(DC) { 5 L, wv(DC) }
3 4 ) Load )
O o
1 6
o— e 0o
2 Al 5
aqv2o |z 13 ZEE S| 1a DC B 1 6
Series 3 Hw| 4 O o
o——{ +——
3 4 T v (DC) 4 (1L V(Do)
O + o—
Load
Can be also connected as 2 Form A type. (However, the sum of the continuous load current
should not exceed the absolute maximum rating.)
Terminal 3 cannot be
used, since it is in the in- 1 6 Load + 6 +
ternal circuit of the relay. @) H{ FH—— Ot
e
b c Ei % IF] 2 5 [F L VE(DC) s [ 1L vio)
3 (47 4(J] Load
O —o— o—

Notes: 1. Ei: Power source at input side; Vin: Input voltage; Ie: LED forward current; Iin: Input current; Vi: Load voltage; I.: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.
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Output Con-
Type Schematic configu- | Load nection Wiring diagram
ration
AQY21 1 4 1 4 4 Load
AQY21(SOP) | 0 i ST —w-0-H0 —o—l O_:_|
AQY22 E I |::
(SOP, SSOP) ) Dj . la AC/DC — F , . I V. (AC,DC) . I VL (AC,DC)
AQY27 o— T3 —O—:l—, 3
Series Load
1 6 6 Load
e ) O %—‘ O—:)—‘
AC/DC A ' £ 2 13 L VL(AC,DO) I V.(AC,DC)
3 é—:}—‘ g—‘
o
Load
1 5 6 Load + +
E: % IF]2 5 (1L Vu(DC) [ C_L . vi(DC) J
AQV21 3| | 4 o Load o
AQV21(SOP) (1)_ g
AQV22 2 ¥ n&| 5
AQV22(SOP) S Z Ed S la DC B 1 o 1 6
AQV23 o—] Y o E: E 2 5 o 5 Load .
o——_ +——
AéQ\_/zs 3 s T vi(po 4 (L V(DO
eries o + o—
Load
Can be also connected as 2 Form A type. (However, the sum of the continuous load current
should not exceed the absolute maximum rating.)
Terminal 3 cannot be
used, since it is in the in- 1 6 Load + 6 +
ternal circuit of the relay. O —{  +— Ot
DC c E % IF)o2 G, ¥ L VL_(DC) 5 |7 I VL_(DC)
3 (a7 4(J| Load
o —o— o—

Notes: 1. Ei: Power source at input side; Vin: Input voltage; Ir: LED forward current; Iin: Input current; Vi: Load voltage; I.: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.
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Output

Type Schematic configu- | Load Co_n- Wiring diagram
’ nection
ration
(1) Two independent 1 Form A use
1 5 8 8 Load
o—_ +—
Ei 1) - Cho Vis (AC,DC)[ 7 (o Vi1 (AC,DC)
s 7
3 6 Load 6 Load
o—_ +—
AQW21 - 1 8 Ei % 2|4 s (e Vie (AC,DC)[ 5 (1o Vi2 (AC,DC)
3. @
AQW?21(SOP) 57}4/ QEJD Load
AQW22 3 6 2a AC/DC —
AQW25 00— =0 (2) 2 Form A use
Series ‘017}4/' da_g 1 5 8 8 Load
2 7 Ula Vi (AC,DC)[ 7 (o Vit (AC,DC)}
e
E1 ] 3 6 Load 6 Load
o— +—
4 g (e sz(Ac,Dc{ 5 (e Viz (AC,DC)
Load
(1)_ _g 1 o 4 4 Load
AQY4l i Es L
AQY41(SOP) 1b AC/DC — Ir It Vi (AC,DC) IL VL (AC,DC)
Series 2 3 2 3 3
Oo— +—o0
Load
1 6 6 Load
£ / O ﬂ—‘ O—:)—‘
ACIDC | A T2 3 L VL(AC,DC) . V.(AC,DC)
3 é—:}—‘ 4 — |
o
Load
1 5 6 Load 6 +
O——— 1
E IF)2 5 (1, Vu(DC) [ 5 (1L, wv(DC) J
o—/ F+—1
3 4 Load
1 6 O o
AQV4l o— o
AQX(“?{/(ESOP) Ef} iD T DC B 11518
Series s | & BT )2 5 % _
3| 4 I~ v (DC) [ 4 (L~ V(DO J
P |
Load +
Can be also connected as 2 Form B type. (However, the sum of the continuous load current
should not exceed the absolute maximum rating.)
Terrginal 3 c_tann_ottt;]e _ 1 6 Load 6
used, since it is in the in- +
i circut @) T O
I f the relay.
ternal circuit of the relay. bC c E ﬂ] [ZE:W VL (DC) s [V L ViDC)
3 ] 4(J| Load
o —o— o——

Notes: 1. Ei: Power source at input side; Vin: Input voltage; Ir: LED forward current; Iin: Input current; Vi: Load voltage; I: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.
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Output

Type Schematic configu- | Load nggtinc;n Wiring diagram
ration
(1) Two independent 1 Form A & 1 Form B use
1 8 8 Load
O o—L +—
Ei Ir1] 0 7 Ul Vi (ACDC) | 7 (I Vi1 (AC,DC)
= 7
3 6 Load 6 Load
o— +—
AQWEL - NCy ]S Er = i VLz(AC,DC)[ s (o Viz (AC,DC)
T3 - Ll
AQWSL(SOP)| > o | 1a1b | AcDC road
AQW65 | 3 6| @ " | @ 1FormA 1 Form B use
Series Of} dg—o
gﬁ WN’.O» ‘__g 1 o) 8 g—%ﬁ
2 7 Ul Vi (AC,DC)[ 7 (o Vi1 (AC,DC)
= 7
E1 ] 3 6 Load 6 Load
o— +—
4 i VLz(AC,DC)[ 5 (e Viz (AC,DC)
=t
Load
(1) Two independent 1 Form B use
1 8 8 Load
O o—_ +——
Eq EQ 7 I Vi1 (AC,DC) | 7 I Vi1 (AC,DC)
- 7
3 6 Load 6 Load
] | 8 2 )4 5 (e VLz(AC,DC)[ s (o VLz(AC,DC)}
AQWA41 57}4/ ﬂ@g Load
AQW45 3 6 2b AC/DC —
Series o—} qg—o (2) 2 Form B use
L 1 _g 1 5 8 8 Load
5 , Ll Vi (AC,DC)[ 7 (g Vi1 (AC,DC)
= 7
E1 E 3 6 Load 6 Load
o—  +——
4 5 Ll Viz (AC,DC)[ 5 (I Viz (AC,DC)
-
Load
+ 1 5 16 ~ 16 Load .
10— =116 et i) 15 i ViAcDO) 15 » Vi (AC,DC)
25| 3708 i T2 R A
+ 3 14 Load — 14 Load -
3 o —1 014 W0 o—  1+—
_ 2 % E2 E4 13 :Iu Viz (AC,DC) 13 C:'u Viz (AC,DC)
AQS225S |4 [1% 13 T gL 0
Angzsts q I 4a | AC/DC | — 5 iz  Load ", Load -
Si—k 4/[1 Ew 2 el ) (s Vi(ACDC) 4 i Vis (AC,DC)
601 =011 =8 A ' | =01 5"
7-(; | 010 7 10 Load 10 Load Z
= [0 o—L _+—
el 77 [1 iﬂ 9 BT g 9 Cow  weacoo 9 Vis (AC,DC)
Load - -

Notes: 1. Ei: Power source at input side; Vin: Input voltage; Ir: LED forward current; Iin: Input current; Vi: Load voltage; I.: Load current; R: Current limit resistor.

2. Method of connecting the load at the output is divided into 3 types.
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Output

Type Schematic configu- | Load nggt?én Wiring diagram
ration
£ L1 o
AQZZO H L IF 1 2 3 4
AQZ26 f ﬁ la AC/DC — Load
Series 1\ L l ‘L q R D) VL (AC or DC)
R 30 49
E DETD) VL (AC or DC)
Load
% 0
LTT 1] 2 3] 4
somo | || Ve |, e | -
1\ \2 L l ﬂ R T %o
R = + 30 49
Ei D) VLTDC)
Load -
R F im T
T___IF
AQSZZ-O b f ﬁ la AC/DC — Load
eres ‘ ‘ ‘ ‘ w DD VL (AC or DC)
rz 3 4 30 4
Vin PERD) VL (AC or DC)
Load
% 0
Ie 1 2 3
A%Ze%i?;s)D W if,,ﬁ 1a DC . Load
s ﬂ 5 oo
— o+ — + 30 4 .
Vi T V(Do)
Load -
s 1 ©
AQZ40 H fuj 1 3L 4 Load
Series 1b AC/DC —

|_‘4
+ 10—
w—]
=]

VL (AC or DC)

VL(AC or DC)
]

Notes: 1. Ei: Power source at input side; Vin: Input voltage; Ir: LED forward current; Iin: Input current; Vi: Load voltage; I.: Load current; R: Current limit resistor.

2. Method of connecting the load at the output is divided into 3 types.
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Output

Type Schematic configu- | Load Con- Wiring diagram
: nection
ration
Power MOSFET drive wiring diagram
I
] —_ 1 O
ja—d
3
+ O
06
APV1122 la AC/DC — Example of each input power supply and current limit resistors
_ (Ir = 10mA)
o4 e, Ry 6 E R
—wWw-0q0 o)
= 2 5V Approx. 380Q2
3 4 15V Approx. 1.4kQ
. O 24V Approx. 2.3kQ
Power MOSFET drive wiring diagram
L +
Ei O
, h‘%@s’gg‘T VL (AC, DC) %%?EIT VL (DC)
APV1121S |16 34 -
APV2121S la DC — Example of each input power supply and current limit resistors
APV2111V | B (IF = 10mA)
20 o3 3 R 1 4 E R
e, 5 4 )
E|'E 5V Approx. 380Q2
> 3 15V Approx. 1.4kQ
© 24V | Approx. 2.3kQ

Notes: 1. Ei: Power source at input side; Vin: Input voltage; Ie: LED forward current; Iin: Input current; Vi: Load voltage; I.: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.
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PhotoMOS Relay Technical Information

How PhotoMOS Relays Operate:

Optoelectronic device directly drives a power MOSFET.
Semiconductor relay incorporating the
advantages of both electromagnetic
relays and semiconductors.

LED

Power MOSFET

Optoelectronic
device

l

IN (+)

When operated When turned off

When the signal current at the
input terminal is cut off, the LED
stops emitting light.

When a signal current flows to the
input terminals the LED on the
input side emits light.

b b

The emitted light passes through
transparent silicon and reaches the
photoelectric element (solar cell)
which is mounted opposite the
LED.

When the emitted light from the
LED stops, the voltage of the
photoelectric element decreases.

b b

The photoelectric element converts
the received light to a voltage
corresponding to the quantity of
light. This voltage passes through a
control circuit and charges the
MOSFET gate on the output side.

When the voltage supplied from
photoelectric element decrease,
the control circuit rapidly
discharges the gate charge of
MOSFET.

b b

When the MOSFET gate voltage
supplied from the photoelectric
element reaches a preset voltage
value, the MOSFET begins to
conduct and turns on the load.

This control circuit makes
MOSFET stop conducting and
immediately turns off the load.

0104043
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Terminology

Term Symbol Description
LED forward current Ir Current that flows between the input terminals when the input diode is forward biased.
LED reverse voltage Vr Reverse breakdown voltage between the input terminals.
Peak forward current [ Maximum instantaneous value of the forward current.
Current when the output switches on (by increasing the LED current) with a designated supply
Input LED operate current Iron voltage and load connected between the output terminals.
Current when the output switches off (by decreasing the LED current) after operating the relay
LED turn off current IFor with a designated supply voltage and load connected between the output terminals.
LED dropout voltage Ve Dropout voltage between the input terminals due to forward current.
Power dissipation Pin Allowable power dissipation between the input terminals.
Load voltage Vi Supply voltage range at the output used to normally operate the PhotoMOS relay.
Represents the peak value for AC voltages.
Maximum current value that flows continuously between the output terminals of the PhotoMOS
Continuous load current I relay under designated ambient temperature conditions. Represents the peak value for AC
current.
Output Obtained using the equation below from dropout voltage VDS (on) between the output
On resistance Ron |terminals (when a designated LED current is made to flow through the input terminals and the
designated load current through the output terminals.) Ron = Vbs (on)/Ic
Current flowing to the output when a designated supply voltage is applied between the output
Off state leakage current ek | terminals with no LED current flow.
Power dissipation Pou | Allowable power dissipation between the output terminals.
Turn on time Tor Delr_:\y time unpl the output switches on after a designated LED current is made to flow through
the input terminals.
’ Delay time until the output switches off after the designated LED current flowing through the
Turn off time Tot input terminals is cut off.
1/0 capacitance Ciso | Capacitance between the input and output terminals.
QOutput capacitance Cout | Capacitance between output terminals when LED current does not flow.
Electrical /O isolation resistance Rieo Resistance between terminals (input and output) when a specified voltage is applied between
- the input and output terminals.
characteristics
Total power dissipation Pr Allowable power dissipation in the entire circuit between the input and output terminals.
/O isolation voltage vV Critical value before dielectric breakdown occurs, when a high voltage is applied for 1 minute
9 ** | between the same terminals where the 1/O isolation resistance is measured.
Operating temperature Topr Aml_)lent temperature range in WhICh the PhotoMOS relay can operate normally with a
designated load current conditions.
Storage temperature Tog Ambient temperature range in which the PhotoMOS relay can be stored without applying

voltage.

Reliability tests

Classification Item Condition Purpose
glsgth temperature storage Tsig (Max.) Determines resistance to long term storage at high temperature.
Low temperature storage Tsig (Min.) Determines resistance to long term storage at low temperature.

test

Life tests - - - - -
ngh_ temperature and high 85°C 185°F, R.H. 85% Deter_mlnes resistance to long term storage at high temperature
humidity storage test and high humidity.
Continuous operation life | VL = Max., I. = Max., . . .
test I = LED operate current (Max.) Determines resistance to electrical stress (voltage and current).
. Low storage temperature (Tsig Min.) | Determines resistance to exposure to both low temperatures and
Temperature cycling test High storage temperature (Tsiy Max.) | high temperatures.
Thermal

environment
tests

Thermal shock test

Low temperature (0°C) (32°F),

Determines resistance to exposure to sudden changes in

High temperature (100°C) (212°F) temperature.
Solder burning resistance 26045°C 500+41°F, 10 s g)c(’elaeer:ir::ges resistance to thermal stress occurring while

Vibration test

196 m/s2 {20 G}, 20 to 2,000 Hz*1

Determines the resistance to vibration sustained during shipment
or operation.

Shock test

9,800 m/s2 {1,000 G} 0.5 ms*?;
4,900 m/s2 {500 G} 1 ms

Determines the mechanical and structural resistance to shock.

Mechanical
environment
tests

Drop test

Dropped at a height of 80 cm on oak

board

Determines the mechanical resistance to drops sustained during
shipment or operation.

Terminal strength test

Determined from terminal shape and
cross section

Determines the resistance to external force on the terminals of
the PhotoMOS relay mounted on the PC board while wiring or
operating.

Solderability

230°C 446°F 5 s (with soldering flux)

Evaluates the solderability of the terminals.

*110 to 55 Hz at double amplitude of 3 mm for Power PhotoMOS relays.
*2.4,900 m/s?, 1 ms for Power PhotoMOS relays.
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PhotoMOS Relay Cautions for Use

PhotoMOS Relays excluding Power PhotoMOS Relays

SAFETY WARNINGS

« Do not use the product under conditions
that exceed the range of its specifications.
It may cause overheating, smoke, or fire.
« Do not touch the recharging unit while
the power is on. There is a danger of

electrical shock. Be sure to turn off the
power when performing mounting,
maintenance, or repair operations on the
relay (including connecting parts such as
the terminal board and socket).

» Check the connection diagrams in the
catalog and be sure to connect the
terminals correctly. Erroneous
connections could lead to unexpected
operating errors, overheating, or fire.

1. Unused terminals

The No. 3 terminal is used with the circuit
inside the relay. Therefore, do not
connect it to the external circuitry with
either connection method A, B or C. (1a
type)

2. Short across terminals

Do not short circuit between terminals
when relay is energized, since there is
possibility of breaking of the internal IC.
3. Surge voltages at the input

If reverse surge voltages are present at
the input terminals, connect a diode in
reverse parallel across the input
terminals and keep the reverse voltages
below the reverse breakdown voltage.

@)
SR, .
2 5
03— 40

4. Recommended LED forward current (Ir)

Itis recommended that the LED forward current (I) of each PhotoMOS Relay should be

set according to the following table.
DIP « SMD type
Standard /O isolation type (1,500 V AC)

Type Product name

Recommended LED forward current (Ir)

AQV10,20 Series
AQV112KL Series

10 mA

AQY21, 41 Series (SOP)

AQV21, 41 Series (including SOP)
AQV22 Series (including SOP)
AQY22 Series (SOP)
AQY22102V Series

AQY22102S Series

AQY221N3V Series

AQV25, 45 Series

AQW210 Series (including SOP)

DIP (SMD) |AQW22 Series
SOP AQW?25, 45, 65 Series

AQS Series

AQW410, 610 Series (including SOP)

5mA

AQY210H, 410OH Series
AQY210KS Series

AQY210HL Series

AQY212GO Series

AQY27 Series

AQV210H Series

AQV250H, 450H Series
AQV252G Series

AQW210H, 410H, 610H Series
AQW?210HL Series

5to 10mA

AQV23 Series

2 mA

AQZ10, 20, 40 Series

SiL AQZ26 Series

5t0 10 mA

5. Ripple in the input power supply

If ripple is present in the input power
supply, observe the following:

1) For LED operate current at Emin,
maintain the value mentioned in the table
of “4. Recommended LED forward
current (Ig).”

2) Keep the LED operate current at 50
VmA (25 mA for PhotoMOS HE Relay
with LED display type) or less at Emax.

Emin. Emax.

6. Output spike voltages

1) If an inductive load generates spike
voltages which exceed the absolute
maximum rating, the spike voltage must
be limited. Typical circuits are shown
below.

0 1 0O 6 l
0 2 5
03]
Add a clamp diode
1 6 to the load
o——0O
5 2
o3
Add a CR snubber
circuit to the load

2) Even if spike voltages generated at the
load are limited with a clamp diode if the

circuit wires are long, spike voltages will

occur by inductance. Keep wires as short
as possible to minimize inductance.

7. Cleaning solvents compatibility
The PhotoMOS relay forms an optical
path by coupling a light-emitting diode
(LED) and photodiode via transparent
silicon resin. For this reason, unlike other
directory element molded resin products
(e.g., MOS transistors and bipolar
transistors), avoid ultrasonic cleansing if
at all possible. We recommend cleaning
with an organic solvent. If you cannot
avoid using ultrasonic cleansing, please
ensure that the following conditions are
met, and check beforehand for defects.
 Frequency: 27 to 29 kHz
« Ultrasonic output:
No greater than 0.25W/cm?
* Cleaning time:
No longer than 30 s
* Cleanser used: Asahiklin AK-225
* Other:
Submerge in solvent in order to prevent
the PCB and elements from being
contacted directly by the ultrasonic
vibrations.
Note: Applies to unit area ultrasonic output for
ultrasonic baths.
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8. Notes for mounting

1) If many different packages are
combined on a single substrate, then
lead temperature rise is highly dependent
on package size. For this reason, please
make sure that the temperature of the
terminal solder area of the PhotoMOS
relay falls within the temperature
conditions of item 9 before mounting.

2) If the mounting conditions exceed the
recommended solder conditions in item
9, resin strength will fall and the
nonconformity of the heat expansion
coefficient of each constituent material

will increase markedly, possibly causing
cracks in the package, severed bonding
wires, and the like. For this reason,
please inquire with us about whether this
use is possible.

9. Input wiring pattern

With AQY or AQW types*, AQS225S
series avoid installing the input (LED
side) wiring pattern to the bottom side of
the package if you require the specified I/
O isolation voltage (Viso) after mounting
the PC board. Since part of the frame on
the output side is exposed, it may cause
fluctuations in the 1/O isolation voltage.

Portion of output side frame

Input wiring
pattern

May not allow the prescribed 1/0 withstand
voltage (Viso) to be achieved

*except for GU-E (Reinforced 5,000V) type

10. Soldering

1) When soldering PC board terminals, keep soldering time within 10 s at 260°C 500°F.
2) When soldering surface-mount terminals that support lead-free solder, the following conditions are recommended.

(1) IR (Infrared reflow) soldering method

Ts

T2

T1

-

T1=150°C to 180°C 302°F to 356°F
T2 = 230°C 446°F and higher

T3 = within 250°C 482°F
t1=60st0120s

t2 = within 30 s

(2) Soldering iron method

Tip temperature: 350 to 400°C 662 to
752°F

Wattage: 30 to 60 W

Soldering time: within 3 s

(3) Others

Check mounting conditions before using
other soldering methods (DWS, hot-air,
hot plate, pulse heater, etc.)

» The temperature profile indicates the
temperature of the soldered terminal on
the surface of the PC board. The ambient
temperature may increase excessively.
Check the temperature under mounting
conditions.

 The conditions for the infrared reflow
soldering apply when preheating using
the VPS method.

11. The following shows the packaging format

1) Tape and reel

mm inch

Type

Tape dimensions

Dimensions of paper tape reel

02 picking

Direction of

4.001

0.1
3,001 oo g

SSOP

1-08

80" dia._
3.150-%% dia.

12.003
472-012

4-pin type

Device mounted

on tape

REPPH T

APV2111VY (Shown above)

2799 4,001
1060 15700

(1) When picked from 1 and 4-pin side: Part No. AQY22102VY (Shown above),

(2) When picked from 2 and 3-pin side: Part No. AQY22102VW, APV2111VW

1504 dia. 5.5
10597 dia. 217"

1305 dia.
51200 dia. 14715 205

5517059 T 079020

0.3+0.05
012+.002

Tractor feed holes
1.55+0.05 dia.
061+.002 dia.

Direction of picking

7.2+0.1
284+.004

1.75+0.1
069+.004

G—a
T

PN NN T
T

SO package
4-pin type

Device mounted

T
TN ) 55t
217+.004

21+0.8
827+.031 go+1 dia. S—
3.150+.039 dia

50+2 dia.
843+.079 dia.

I on

] Vol
o [51] itz
|

on tape
2.840.3
110+.012

APVOOOOSX (Shown above)

(1) When picked from 1/2-pin side: Part No. AQYOOOSX (Shown above),

(2) When picked from 3/4-pin side: Part No. AQYOOOSZ, APVOOOOSZ

1.5540.1 dia.
4£0.1 4
57+.004 061+.004 dia.
<=12+0.3 -—+—21£0.1
472+.01 079+.004

1 dia.
150+.039 dia.

L
ool
8

13+0.5 dia.
512+.020 dia. 14%1.5 2+0.5
551+.059 7T " .079+.020
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mm inch

Type Tape dimensions Dimensions of paper tape reel
2110.8
827+.031 _
Direction of picking 80+1 dia.
TGS o1 7201 170 3.1608000 die
0.3+0.05 0611002 dia, 1574004 263+.004 (694,004
| "0T2+.002 =1 I 7| 1
j—E 5.5¢E:.1 M 250+2 dia.
317+.004 9.843+.079 dia
SO paCkage Device mounted L;I; T W\ 47122%%1 e
H VI Ui ; T
6-pin type Deviee 9 ' | || 3150+030 cia
L_,l | 12:03. ]| _2:0.1
2.840.3 472450127 7.0795004 \q 5540.1 dia
110£.012 061+.004 dia
(1) When picked from 1/2/3-pin side: Part No. AQVOOOSX (Shown above) ‘529‘%‘3?;1 .
(2) When picked from 4/5/6-pin side: Part No. AQVOOOSZ — l -_—
14415 210.5
55+.059 079+.020
2110.8
827+.031 _
Direction of picking 80+1 dia.
Tragtor feed hol o
031005 ’aﬁd"g's?(%s e — | 75101 3.150+.039 dia
930 1+.002 dia, 7.540.1 ., .069+.004
| "072+.002 4 | |
Ye-oa & —1 |
) ) 7. M 25042 dia.
4. B . 9.843+.079 dia
SO package % Ein T [
80+1 dia.
8 pln type Device mounted [s) 150+.039 dia
- on tape 150+
4551 004 140'3100'(114 I
— 57+ 13+
28103, 12101 2:0.1 1.55£0.1 dia.
472+.004" ' .079+.004 061%,004 dia
(1) When picked from 1/2/3/4-pin side: Part No. AQWOOOSX (Shown above) 13+0.5 dia.
(2) When picked from 5/6/7/8-pin side: Part No. AQWOOOSZ -512+.020 dia. —
17.541.5 2+1
.689+.059 079+.039
Direction of picking 21-0.8
Tractor feed holes 7.5-01 827-.031 g _
vy 1.75-0.1 80-1 dia.
03.005 1,56-0,05 dia. 295004 069-.004 3.150-.039 dia
.012—-.002 | 205
& = ENAN [ 079-.020
T n \ I
= ; / 7501 A H T 250-2 dia.
2 295-004 2 Y 9.843-.079 dia
SO package - \%& ey 16-03 -1 80-1 dia.
-Di Device mounted n o004 630—012 3.150-.039 dia.
16-pin type i ! \ 485004 | LIS
4-0.1 1.55-0.1 dia.
2.8-0.3 157-.004 061-.004 dia
110-.012 ~12-01 0.1
472-,004 079-.004 13-0.5 dia.
(1) When picked from 1/2/3/4/5/6/7/8-pin side: Part No. AQSOOOSX (Shown above) 512020 dia 17.5-15.] ||_21.0
(2) When picked from 9/10/11/12/13/14/15/16-pin side: Part No. AQSOOOSZ 689-.059 079-.039
Direction of picking 2140.8
12.6-01 827+.031 -7
T R 0-0.1 L 10041 dia.
0.3-0.05 061:§%dia. _ 157-.004 3.937+.039 dia.
012-.002 o1& o5&
Y YRS A
| T 330+2 dia.
f k) i 12.992+.079 dia
PD 4-pin SMD / e
) 1001 dia.
Device mounted | KH O [ 3.937+.039 dia
type on tape LIS
- 16.0-0.1 —-H—2.0-0.1 1.55-0.1 dia
4503 630-.004 079-.004 061-.004 dia

(1) When picked from 1/2-pin side: Part No. AQYOOOAX (Shown above)
(2) When picked from 3/4-pin side: Part No. AQYOOOAZ

1320.5 dia.
512+.020 dia.

25.512.0 "1.720.8

1.7+0.:
1.004+.079—.067+.031

4-pin SMD type

Direction of picking

Tractor feed holes 1.75-0.1
0.3-0.05 1.5 dia, A0 10201 069004
,.012-002 059 > dia, 402-004 55-0.1
i ] 217-004
| q o & f
T T T
SN T L1208,
indingu ORI B
‘«1270.1 e 2-0.1 1.55-0.1 dia.
42-03 472-.004 079-.004 061-.004 dia
165-.012

(1) When picked from 1/2-pin side: Part No. AQYOOOEHAX, AQYOOOGHAX,
AQY210HLAX (Shown above)

(2) When picked from 3/4-pin side: Part No. AQYOOOEHAZ, AQYOOOGHAZ,
AQY210HLAZ

21-0.8
051 801 dia.

13-0.5 dia.
512-.020 dia

3.150-.039 dia

M 300-2 dia.

T 11.811-.079 dia.
-1 801 dia.
3.150-.039 dia.

|

13.56-2.0_, ||, 205
531-.079 079-.020
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mm inch

Type Tape dimensions Dimensions of paper tape reel
) ) 21-0.8 —
Tractor feed holes 47;)1WM— 1.75-0.1 -827-.031 801 dia.
0.3-0.05 1.57% dia. 157-.004 10201 069-.004 3.150-.039 dia
. 012-.002 059 = dia. ‘ 402-004
|
‘ Ve NN NN N NN
) T T T T T T H —T 300-2 dia.
& = 11.811-.079 dia.
AQW210HLA 5 | | Al 864 gia,
AQWOO()EHA Device mounted e jw 50-.039 dia
8-pin SMD type — B
1.55-0.1 dia.
4203 ‘ 142742)‘100?4' %75 004 561-004 Gia
165-.012
(1) When picked from 1/2/3/4-pin side: Part No. AQWOOOEHAX, AQW210HLAX (Shown above) 13-0.5 dia. S A
(2) When picked from 5/6/7/8-pin side: Part No. AQWOOOEHAZ, AQW210HLAZ 512-.020 dia 17.5-2.0_| || 2-05
689-.079 079-.020
21-0.8
. . . 827-.031 -
Tractor feed holes  Direction of picking 1.75-0.1 801 dia.
1.5%% dia. 10.1-0.1 (&9 004 3.150-.039 dia
0.3-0.05 -059°% dia ‘398— 004
012-.002 G a3 o o b o o N |
A LT 1)} 7501 :
) 1 H 295004 16-0.3 —7?90&215'3'753 dia
6'p|n SMD Device mounted\ | ol 9.2-0.1 ooz - 50—1‘dia
type on tape e )-+.862-.004 3.150-.039 dia
12-0.1 ‘ ‘ 1.6-0.1 dia, L+
4503 472-.004 401 .063-.004 dia
177012 201 1.079-.004
079-.004
(1) When picked from 1/2/3-pin side: Part No. AQVOOOAX (Shown above)
(2) When picked from 4/5/6-pin side: Part No. AQVOOOAZ 13-05dia.  17.5-15 v
512-.020 dia. .689-.059 2-0.2
079-.008
o o 21-0.8
Tractor feed holes ~ Direction of picking 1 827 oga . o
1.5+ dia. 101-0.1 " 059- 004 3.150-.039 dia
‘i 0.3-0.05 .059-%* dia. ‘898 .004
-012-.002 6 o B 6 o o o6 o N
6-pin SMD T, 7 TR LT ) 75-0.1 300-2 dii
t & Iz .295-.004 16-0.3 371811078 dia
ype Do a1 Tommoq 630-012 1N am\dia
(Photovoltaic evice mounted \ lf" o \ .362—.004 3.150-.039 dia
MOSFET on fape soid L]
: 12-0.1 .6-0.1 dia.
driver) 4503 472-.004 ‘ ‘Hj .063—.004 dia
177-.012 )1 1.079-.004
2-0.1
.079-.004
(1) When picked from 1/2/3-pin side: Part No. APVOOOAX (Shown above) 13-05dia.  17.5-15 v
(2) When picked from 4/6-pin side: Part No. APVOOOAZ 512-.020 dia. .689-.059 2[%3 008
21+0.8
827+.031 _
Tractor feed holes Direction of picking 801 dia.
1,524 dia. 4301 10.140.1 3.150.039 dia.
0.3+0.05 059" #"dia . I 1.75:0.1
—[bizzo0 Sl 13;:_?01 i 100,.001‘ 069' 004
—— f
— 7.5£0.1 HI— 300<2 dia.
g -] 295+.004
i b il | [ o 11640.3 T 11.811£.079 dia
8-pin SMD Device mounted NI B[ | X 630+.012 —{[Ir 801 dia.
type H on tape | 31602039 dia
10.2+0.1 B
s gtz )\ 8%
177+.012 061+.004 dia
(1) When picked from 1/2/3/4-pin side: Part No. AQWOOOAX (Shown above) 13+0.5 dia.
(2) When picked from 5/6/7/8-pin side: Part No. AQWOOOAZ 512+.020 dia t
17.542.0 2405
689+.079 079+.020
2) Tube 2) Storage 12. Transportation and storage

(1) Devices are packaged in a tube so pin
No. 1 is on the stopper B side. Observe
correct orientation when mounting them
on PC boards.

(SSOP type, SOP type, PD type, GU-E type
[AQYOEH, AQWOEH], GU Current Limit
Function Type [AQYOHL, AQWOHL])

(L

£ | =) Z
\StopperB (green) StopperA (gray)/
(SMD i ) (GU-E type: blue)
ype
- § =3
\ StopperB Y StopperA /
(DIP type)
Stopper B Stopper A
[ wa::::::::ﬂlﬂm

PhotoMOS relays implemented in SSOP,
SO packages are sensitive to moisture
and come in sealed moisture-proof
packages. Observe the following
cautions on storage.

« After the moisture-proof package is
unsealed, take the devices out of storage
as soon as possible (within 1 month at
the most).

« If the devices are to be left in storage for
a considerable period after the moisture-
proof package has been unsealed, it is
recommended to keep them in another
moisture-proof bag containing silica gel
(within 3 months at the most).

1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.

2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:

« Temperature: 0 to 45°C 32 to 113°F

* Humidity: Less than 70% R.H.

» Atmosphere: No harmful gasses such
as sulfurous acid gas, minimal dust.
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13. Current limit function (output
current control)

1) Current limit function aims to increase
resistance to surges when the switch is
turned on. Before using this function,
connect the varistor to the output as
shown in the figure below.

a1 O 4
Varistor /\ Surge: 10 x 160 [Js, 1.6KV
T2 3 % o

* Set the varistor voltage to 150 V or less.

2) The current limit function capability can
be lost if used longer than the specified
time. Be sure to set the output loss to the
max. rate.

14. Applying stress that exceeds the
absolute maximum rating

If the voltage or current value for any of
the terminals exceeds the absolute
maximum rating, internal elements will
deteriorate because of the excessive
voltage or current. In extreme cases,
wiring may melt, or silicon P/N junctions
may be destroyed.

As a result, the design should ensure that

the absolute maximum ratings will never
be exceeded, even momentarily.

15. Deterioration and destruction
caused by discharge of static
electricity (RF CXRS5, 10, 20 types)
This phenomenon is generally called
static electricity destruction, and occurs
when static electricity generated by
various factors is discharged while the
relay terminals are in contact, producing
internal destruction of the element.

To prevent problems from static
electricity, the following precautions and
measures should be taken when using
your device.

1) Employees handling relays should
wear anti-static clothing and should be
grounded through protective resistance
of 500 kQ to 1 MQ.

2) A conductive metal sheet should be
placed over the work table. Measuring
instruments and jigs should be grounded.
3) When using soldering irons, either use
irons with low leakage current, or ground
the tip of the soldering iron. (Use of low-
voltage soldering irons is also
recommended.)

4) Devices and equipment used in
assembly should also be grounded.

5) When packing printed circuit boards
and equipment, avoid using high-polymer
materials such as foam styrene, plastic,
and other materials which carry an
electrostatic charge.

6) When storing or transporting relays,
the environment should not be conducive
to generating static electricity (for
instance, the humidity should be between
45 and 60%), and relays should be
protected using conductive packing
materials.

16. Short circuit protection circuit
The short circuit protection circuit is
designed to protect circuits from excess
current. Therefore, surge current may be
detected as current overload in which
case the output current will be cut and the
off state maintained. For this reason,
please include the inrush current in the
load current and keep it below the
maximum load current. Also, in order to
maintain stability of internal IC operation,
maintain an input current of at least 5 mA
(Latch type), 10 mA (Non Latch type).

Photovoltaic MOSFET driver

1. When two external MOSFETs are
connected with a common source
terminal, oscillation may occur when
operation is restored. Therefore,
please insert a 100 to 1,000 ohms
resistor between the gate terminal of
the first MOSFET and the gate terminal
of the second MOSFET.

A typical example of this is given in the
circuit below.

Mo 8 ——~—]
2
O_
. J%3

2. Deterioration and destruction
caused by discharge of static
electricity

This phenomenon is generally called
static electricity destruction, and occurs
when static electricity generated by
various factors is discharged while the
relay terminals are in contact, producing
internal destruction of the element.

To prevent problems from static
electricity, the following precautions and
measures should be taken when using
your device.

1) Employees handling relays should
wear anti-static clothing and should be
grounded through protective resistance
of 500 kQ to 1 MQ.

2) A conductive metal sheet should be
placed over the work table. Measuring

instruments and jigs should be grounded.

3) When using soldering irons, either use
irons with low leakage current, or ground
the tip of the soldering iron. (Use of low-
voltage soldering irons is also
recommended.)

4) Devices and equipment used in
assembly should also be grounded.

5) When packing printed circuit boards
and equipment, avoid using high-polymer
materials such as foam styrene, plastic,
and other materials which carry an
electrostatic charge.

6) When storing or transporting relays,
the environment should not be conducive
to static electricity (for instance, the
humidity should be between 45 and
60%), and relays should be protected
using conductive packing materials.

3. Unused terminals

The No. 3 terminal is used with the circuit
inside the relay. Therefore, do not
connect it to the external circuitry. (DIP 6-
pin type)

4. Short across terminals

Do not short circuit between terminals
when relay is energized, since there is
possibility of breaking of the internal IC.
5. Ripple in the input power supply

1) For LED operate current at Emin,
maintain min. 10 mA

2) Keep the LED operate current at 50
mA or less at Emax.

6. Soldering

1) When soldering PC board terminals,
keep soldering time less than 10 s at
260°C 500°F.

2) When soldering surface-mount
terminals, the following conditions are
recommended.

(1) IR (Infrared reflow) soldering method

Ts

T2

T1

+ 4
(4] L

T1=15510 165{C 311 to 329|F
T2 = 180;C 200;C 356 to 392;F
T3 = 245{C 473jF or less

t1 =120 s or less

t2 =30 s or less

(2) Double wave soldering method

T2

M

s . 1.
4] ¥ 3

T1 =155 to 165;C 311 to 329|F
T2 = 260;C 500iF or less
t1 =60 s or less
t2+t3 = 5 s or less
(3) Soldering iron method
Tip temperature: 280 to 300°C 536 to
572°F
Wattage: 30 to 60 W
Soldering time: within 5 s
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(4) Others

Check mounting conditions before using
other soldering methods (hot-air, hot
plate, pulse heater, etc.)

7. Important Notes for Mounting

1) Temperature rise in the lead portion is
highly dependent on package size. If
multiple different packages are mounted
on the same board, please check your
board beforehand in an actual product,
ensuring that the temperature conditions
of the phototriac coupler fall within the
parameters listed above.

8. Cleaning

The phototriac coupler forms an optical
path by coupling a light-emitting diode
(LED) and photodiode via transparent
silicon resin. For this reason, unlike other
directory element molded resin products
(e.g., MOS transistors and bipolar
transistors), avoid ultrasonic cleansing if
at all possible. We recommend cleaning
with an organic solvent. If you cannot
avoid using ultrasonic cleansing, please
ensure that the following conditions are
met, and check beforehand for defects.
* Frequency: 27 to 29 kHz

« Ultrasonic output:
No greater than 0.25 W/cm?
« Cleaning time:
No longer than 30 s
* Cleanser used: Asahiklin AK-225
 Other: Submerge in solvent in order to
prevent the PCB and elements from
being contacted directly by the
ultrasonic vibrations.
Note: Applies to unit area ultrasonic output for
ultrasonic baths.
9. Packaging format is please look at
p.486 to p.487.
(SSOP 4-pin type, SOP 4-pin type, 6-pin
SMD type)

Power PhotoMOS Relays

1.-1) Input LED current (Standard type)
For rising and dropping ratio of input LED
current (di/dt), maintain min. 100 pA/s.
1.-2) Input voltage (Voltage sensitive
type)

For rising and dropping ratio of input
voltage (dv/dt), maintain min. 100 mV/s.
2. Short across terminals

Do not short circuit between terminals
when relay is energized, since there is
possibility of breaking of the internal IC.
3. Surge voltages at the input

If reverse surge voltages are present at
the input terminals, connect a diode in
reverse parallel across the input
terminals and keep the reverse voltages
be low the reverse breakdown voltage.

512,24V

g AQZ102 | 60V DC | 40ADC DC
2| AQZ105 |100VDC | 2.6 ADC | 48V DC
8 AQZ107 |200VDC | 1.3ADC | 100V DC
AQZ104 | 400V DC | 0.7ADC | 200V DC

2) Power PhotoMOS relay high capacity
type (1a)

Absolute maximum Recomm
Tvpe rating ended
p Load Load load
voltage current | voltage
) 12V AC
o Peak AC, | Peak AC,
> | AQz262 DC 60V DC 6A 5,12,24V
8 DC
O Peak AC, | Peak AC, | 100V AC
< AQZ264 DC 400V DC 1A 200V DC

3) Power PhotoMOS relays (Voltage
sensitive type) (1a)

mA or less at Emax.

5.-2) Ripple in the input power supply
(Voltage sensitive type)

If ripple is present in the input power
supply, observe the following:

1) For input voltage at Emin, maintain min.
4V

2) Keep input voltage at 30 V or less at
Emax.

Absolute maximum | Recomm Emin. Emax.
Type rating ended
Vtﬁ:ge oad Vcl)?tzge 6. Output spike voltages
12V AC: 1) If an inductive load generates spike
O AQZ202D Pe&kﬁc Pe,f'; ":C 512,24V voltages which exceed the absolute
g bC maximum rating, the spike voltage must
(L (L 2 | aQzz0sp | PEAKAC | PeakAC | 24V AC be limited.
Q . . o
3 2 S | aqzzo7o | PeakAC | PeakAC | 48V AC Typical circuits are shown below.
< 200 V 0.9A |100VDC
Peak AC | Peak AC | 100 V AC (AC/DC type)
@ AQZ204D | 400y | 0.45A | 200V DC
! 2 AQZ102D | 60V DC | 36ADC | 1224V
g DC
4. Recommended load voltage 5 AQZ105D | 100V DC [ 23 ADC | 48V DC o
As a guide in selecting PhotoMOS A | AQz107D | 200V DC | 1.1ADC | 100V DC 1] 2] 8] 4 \ﬁ
Relays, please refer to the following AQZ104D | 400V DC | 0.6 ADC | 200V DC @ 088 T Addaclamp dioce
table. 4) Power PhotoMOS relays (1b) M to the load
1) Power photoMOS relays (1a) Absolute maximum | Recomm
Absolute maximum | Recomm Type rating ended
- rating ended Load Load load
ype Load Load load voltage current voltage
voltage current voltage g
12V AC; = Peak AC | Peak AC | 100 V AC Add a CR snubber
AQz20z | PEAKAC | PeakAC | 515 54y Q| AQza04 | " 00y 05A | 200V DG cirauit to the load
60 V 30A oo g .
[}
= noz205 | PeakAC | Peak AC [ 24V AC <
8 100v | 20A | 48VDC 5.-1) Ripple in the input power supply o
Q| mQzzo7 | PEAKAC | PeakAC | S8VAC  (Standard type and high capacity type) T 2] 3[4
AQz20a | PEaKAC | Peak AC | 100V AC If ripple is present in the input power ® "~ Load /r;\dd av;:isttoll\'ﬂtco)éhe
400 V 0.5A |200VDC supply, observe the following: W0 R;":;' oto
1) '_:or !_ED_operate current at Emn, Does not include the internal varistor type
maintain min. 5 mA
2) Keep the LED operate current at 50 2) Even if spike voltages generated at the
68 100505J
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7. Adjacent mounting
1) When relays are mounted close
together with the heat-generated devices,
ambient temperature may rise
abnormally. Mounting layout and
ventilation should be considered.
2) When many relays are mounted close
together, load current should be reduced.
(Refer to the date of “Load current vs.
ambient temperature characteristics in
adjacent mounting.”)
8. Cleaning solvents compatibility
The PhotoMOS relay forms an optical
path by coupling a light-emitting diode
(LED) and photodiode via transparent
silicon resin. For this reason, unlike other
directory element molded resin products
(e.g., MOS transistors and bipolar
transistors), avoid ultrasonic cleansing if
at all possible. We recommend cleaning
with an organic solvent. If you cannot
avoid using ultrasonic cleansing, please
ensure that the following conditions are
met, and check beforehand for defects.
 Frequency: 27 to 29 kHz
« Ultrasonic output:

No greater than 0.25W/cm?

« Cleaning time:
No longer than 30 s

* Cleanser used: Asahiklin AK-225

* Other:
Submerge in solvent in order to prevent
the PCB and elements from being
contacted directly by the ultrasonic
vibrations.

Note: Applies to unit area ultrasonic output for

ultrasonic baths.

9. Soldering

When soldering PC board terminals,

keep soldering time to within 10 s at

260°C 500°F.

10. Packing style

Green Gray
Stopper B Stopper A

The power photoMOS relays are stick pack-
ed so that the number 1 terminal is in the
direction of stopper B.

One stick contains 25 power photoMOS
relays.

11.Transport and storage

1) If the product is subject to extreme
vibration during transport, the lead may
warp or the main unit may become
damaged. Handle the outer and inner
boxes with care.

2) If the storage environment is extremely
bad, it may give rise to deterioration of
the soldering, external appearance
defects, and degradation the
characteristics of the product. The
following conditions are recommended
for the storage location:

» Temperature: 5 to 30°C 41 to 86°F

* Humidity: Less than 60% R.H.

» Environment: No hazardous substances
such as sulfurous acid gases, and little
dust.

100505J
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PhotoMOS Relays for Various Applications

Automatic
meter reading

The needs of centralized remote meter reading
systems for water, gas and electricity in medi-
um and high rise apartments and new subdivi-
sions are now increasing. PhotoMOS relays
are capable of controlling from low level signals
up to power signals and feature low leakage
current and noise from the optoelectronic de-
vice and power MOSFET combination.

Medical
equipment

Medical equipment which processes low level
signals includes electrocardiographs, electro-
encephalographs, and X-ray CT scanners.
PhotoMOS relays accurately transfer low level
signals (less than several hundred millivolts).
Furthermore, they are also convenient in driv-
ing rotary solenoids such as those used to au-
tomatically switch voltage ranges.

PhotoMOS

Threshold
and driver

Rotary solenoid

A variety of signals, with levels from millivolts
(at microamperes) to tens of volts (at several
hundred milliamperes), AC or DC, and even
high bit-rate signals, can be superimposed on
telephone lines, the heart of telecommunica-
tion networks. The switches in telecommunica-
tion circuits, which normally carry DC signals,
also carry AC signals on top of the DC level
when an intermittent signal (e.g. ringer signal)
is being sent. PhotoMOS relays are capable of
controlling small level (millivolts at microam-
peres) AC or DC signals.

Line switching
(normal or reverse)

&

JAY
L

AC/DC
switches \,

NN

s o2 /21‘\ RN

“\J"\o‘
UV
- FAN-PAN -
T e

0 \"/ZP\‘DC
oL 7 switches

B

A
ek
\,
e
s=

Subscriber test Ringing and  Telephone line
equipment ring trip test equipment

Communications
equipment

The future of communications is in satellite
communications. Satellite-communications
feature many advantages such as indifference
to terrestrial disasters, wide service areas, sim-
ple circuit modification and simultaneous con-
versations. An important control operation in
communications equipment is fast automatic
tuning.

PhotoMOS relays can easily be connected in
parallel, difficult with conventional transistor
type. As a result, a variety of circuit connection
are possible and power circuits can also be de-
signed.

Impedance
detection circuit

Coupler

Control unit (microcomputer)

Instrumentation

With the spread of microcomputer chips, the
latest instruments are required to measure a
variety of signals at high speeds under various
conditions. PhotoMOS relays are recommend-
ed for measurement scanning functions, auto-
matic zero-point compensation to eliminate
zero-point error, and measurement sequence
interfaces (e.g. alarm interface.)

Scanner

! Measurement
Lio—a|! Programmable A/D programmable
amplifier converter controller

Control

Conversion circuit

Programmable
controller

The output circuit of a programmable controller
requires various interfaces to match the load
type. Recently, as the computing speed and
data processing speed increase, problems
may arise from noise at the input interface as
well as at the output interface.

PhotoMOS relays are resistant to inrush cur-
rent (due to phase shift) and eliminate the need
for snubber circuits as long as they are operat-
ed within the ratings. Furthermore, use of Pho-
toMOS relays decreases the mounting area
requirements, resulting in more compact pro-
grammable controllers.

LED

Output AC/DC combination type

Security
Equipment

There are many types of security systems from
home and office security to building security.
PhotoMOS relays are ideal for use as input in-
terfaces for system sensors and output inter-
faces for alarms.

Input interface: Low leakage current makes
use possible for low level voltage and current
input.

Output interface: Outputs either AC or DC up to
a load voltage of 400 V.

AC

Indicator
T, LJ light

o

Receiver| 7 —i“ i:‘]

circuit \ i

Drive

/
[} 1
\

Centralized sensor Receiver circuit
control circuit
equipment

OA equipment usually contains a sensor con-

trol unit (for temperature, speed, torque, etc.),

drive unit, power supply unit, and a processing
unit which controls the overall system. It is or-
ganized similarly to compact factory automa-
tion machinery. PhotoMOS relays have wide
application in the interfaces for signals which
connect the functions of these units.

» Operates on a 24 mW input to enable direct
control of C-MOS devices.

« Signal transfer through optical coupling
achieves high resistance to noise and tran-
sients, eliminating the need for adding a
snubber circuit to the output to control the
load voltage.

» Advantages in the total cost and reliability in
the control system result from the absence of
AC leakage current related to the snubber cir-
cuit.

1/0 bus
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If you are a user experiencing difficulty with solid-state relays and triacs:

If you would like to control small analog
signals with a photocoupler and solid-state
relays.

If you require a device with a small leakage
current (as opposed to bipolar devices
having large internal leakage currents).

signals and you would like a device
integrating a photocoupler, driver and
analog IC to simplify the circuit as much
as possible.

If you require a snubber circuit with a triac
or solid-state relay, but are concerned
about the snubber circuit's AC leakage
current.

If you would like to directly control analog ]

If you require a device for AC control that is
resistant to ambient temperature changes
and input signal noise.

PhotoMOS relays feature low offset voltages and on resistances of 0.25 2 or
less. (AQV251 Connection)

PhotoMOS relays have leakage currents in the order of microamperes and
can control up to 1500 V (peak). (AQV258)

Furthermore, circuit design is simplified as a power supply is unnecessary
since the internal optoelectronic device directly drives the power MOSFET.

PhotoMOS relays are resistant to transients and as long as they are operated
within the maximum ratings, eliminate the need for adding a snubber circuit to
the output to control the rise in load voltage. Leakage current ceases to be a

{ PhotoMOS relays contain all of these functions in a single package.
{ problem, with cost and reliability being other advantages.

PhotoMOS relays do not employ the self-trigger mechanism used in SCRs
and triacs. Therefore, they do not switch on accidentally. Furthermore, the
noise suppression characteristics of optoelectronic devices make them highly
resistant to ambient noise for operation at temperatures up to 80°C 176°F.

PhotoMOS Relay Application Examples

High Response Speed

Microprocessor system 1/O board

5V Ty
VN1 6 OUT 1
s 2 5—0©
) 4—©—— OUT2 Four outputs are
— available with two
. HAMAT 6—O—— O0UT3 relays.
2 5—©
R1 o=
;_57\/9 < 4—00)—— 0OUT 4
1= E p— L com
R2 C1 ng ;820 ?: =S| YWl 60 AC,0UT AC output is also
1= el 2 5O AG.OUT provided.
€ Measurements for AQV204(400V) AC/DC type Data bus L4 ’ | J )
Al ncreased power in
L Turn on time at 10 mA LED current 0.18 ms W; g g. CP:%VI\(/Tr output } parallel cor?figuration
Turn on time with speed-increase 0.03 ms 4 @.
capacitor (LED current 45 mA) ) (S—
Dial Pulse Generator Capacitor Switch Circuit
T T
|| o oo ai o el [
,,,,,,, 1 _—————— ]
Instrumentation _ _ _ _ _ _ _ J— e O
block ! !
Line 1.1H o Al G R
O T2 1 T - -
O O —
Line transformer
Scanner
[
! 1
on10——to~ e
T
I
eneo——to~ o
TN
I
I —
eha0——to~ A
I
I
chao——to~ o AN ! o
r”’J ”””
I —_
1 | —
I
ehno——to o
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s

= GU (General Use) Type SOP
Panasonic Series 1-Channel (Form A) GU PhOtOMOS

High Capacity 4-Pin Type

(AQY212GS)

FEATURES TYPICAL APPLICATIONS
43 44, 1. Greatly increased load current in * Measuring instrument market
{&%;3 the same, miniature, 4-pin SO « Crime and fire prevention market (use in
. package. I/O for alarm and security devices, etc.)

mm inch 2. Greatly improved specs allow you
to use this in place of mercury and
mechanical relays.

-

2 3
O— —O
Output rating* Part No.
Type Picked from the 1/2-pin side Picked from the 3/4-pin side Packing quantit
P Load voltage Load current P P g4 Y
1 Form A 1 Form A
AC/DC type 60 V 10A AQY212GSX AQY212GSZ Tape and reel: 1,000 pcs.

* Indicate the peak AC and DC values.
Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 100 pcs.;
Case: 2,000 pcs.)
(2) For space reasons, the initial letters of the product number “AQY” and “S” are omitted on the product seal.
The package type indicator “X” and “Z” are omitted from the seal. (Ex. the label for product number AQY212GS is 212G).

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY212GS Remarks
LED forward current I 50 mA

Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 60 V
Continuous load current

Output (peak AC) I LoA
Peak load current Ipeak 3.0A 100ms (1 shot), VL. = DC
Power dissipation Pout 300 mW

Total power dissipation Pr 350 mwW

1/0 isolation voltage Viso 1,500 V AC

. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures

Temperature limits 5 5
Storage Tstg —40°C to +100°C —40°F to +212°F

72 en_ds_aqgy212gs: 010404J
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GU PhotoMOS (AQY212GS)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY212GS Condition
Typical 1.1 mA
LED operate ypiC Ifon IL = 100mA
current Maximum 3 mA
Minimum 0.3 mA
Input LED turn off - IFoft IL = 100mA
current Typical 1.0 mA
Typical 132V (1.14Vatlr=5mA
LED dropout yp : Ve ( F ) I = 50 mA
voltage Maximum 15V
Typical 0340 IF=5mA
On resistance - Ron I = Max.
Output Maximum 0.7Q Within 1 s on time
Off state leakage . IF=0mA
current Maximum ILeak 1pA VL = Max.
Typical 1.3ms IF=5mA
Turn on time* - Ton IL =100 mA
Maximum 5.0 ms VL=10V
Typical 0.1ms IF=5mA
Transfer Turn off time* - Tort IL =100 mA
characteristics Maximum 0.5 ms V=10V
Typical 0.8 pF =
1/0 capacitance yp - Ciso P f :_L MHz
Maximum 1.5 pF Ve=0V
Initial 1/O isolation -
resistance Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current I = 5 to 10 mA.

*Turn on/Turn off time

Input

Output

For type of connection, see page 56.

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Load current, A

\\~

0.5

0-40 20 0 20 40 60 808 100
Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max.(DC)

1

o
©

o
)

On resistance, Q

I
IS

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5

Turn on time, ms

40 20 0 20 40 60 8085
Ambient temperature, °C

en_ds_aqgy212gs: 010404J
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GU PhotoMOS (AQY212GS)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

1

o
©

o
o

Turn off time, ms

I
IS

o
S

~—

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

5

LED operate current, mA

//

40 20 0 20 40 60 8085
———— Ambient temperature, °C

6. LED turn off current vs. ambient temperature

characteristics
Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

5

LED turn off current, mA
w

2
/’
1 ///
—
0

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
> 4
s 1.
S \\
S I~ ™~
5 1.3 S~
I} I~ ™~
s \\\\ ™~50mA
a 12 -
) o~ o~ T I~N30mA
4 \\\\~2CmA
y \\ ~~L_10mA
\~5mA
1 |

40 20 0 20 40 60 8085
Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

2
3

Current, mA
b

-

Volte‘ ge, V

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

Q
S

Q
S

Q
£

Off state leakage current, A

Q
=

0% 10 20 30 40 50 60
Load voltage, V

10. Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F

5

Turn on time, ms

I
i\

0 10 20 30 40 50
LED forward current, mA

11. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F

0.5

I
IS

Turn off time, ms
I
w

0.2

0.1

0 10 20 30 40 50
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

800

~
o
S

o
[=}
t=}

3]
o
S

o
o
S

[
I=}
t=}

Output capacitance, pF

n
=}
t=}

100

0 10 20 30 40 50 60
Applied voltage, V
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Panasonic

Super miniature design,
SOP(1 Form A) 4-pin type
Controls load voltage

60V, 350V, 400V

mm inch

-
EN

=

SV
Mo
—
Lo

FEATURES

1. SO package 4-Pin type in super
miniature design

The device comes in a super-miniature
SO package 4-Pin type measuring

(W)4.3 x (L)4.4 x (H)2.2 mm (W).169 x
(L).173 x (H).083 inch —approx. 70% of
the volume and 70% of the footprint size
of SO package 6-pin type PhotoMOS
Relays.

(6-pin) (4-pin)

Approx. 70%

Volume @ # @

Approx. 70%

Footprint <§> # <§§>

2. Tape and reel

The device comes standard in a tape and
reel (1,000 pcs./reel) to facilitate
automatic insertion machines.

GU PhotoMOS

(AQY210S)

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

4. Low-level off state leakage current
In contrast to the SSR with an off state
leakage current of several milliamperes,
the PhotoMOS relay features a very
small off state leakage current of typ. 100
pA (AQY214S) even with the rated load
voltage of 400 V.

TYPICAL APPLICATIONS

» Telecommunications (PC, Electronic
Notepad)

» Measuring and Testing equipment

« Factory Automation Equipment
 Security equipment

* High speed inspection machines

TYPES
AC/DC type
Output rating* Part No. Packing quantity in tape
Load voltage Load current Picked from the 1/2-pin side | Picked from the 3/4-pin side and reel
60 V 500 mA AQY212SX AQY2125Z7
350V 120 mA AQY210SX AQY210Sz 1,000 pcs.
400 V 100 mA AQY214SX AQY214Sz

* Indicate the peak AC and DC values.
Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 100 pcs.;
Case: 2,000 pcs.)
(2) For space reasons, the top two letters of the product number “AQY” and “S” are omitted on the product seal. The package type indicator “X”
and “Z” are omitted from the seal. (Ex. the label for product number AQY210S is 210).

RATING
AC/DC type
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY212S AQY210S | AQY214S Remarks
LED forward current Ir 50 mA
Input LED reverse voltage Vr 5V
Peak forward current 153 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60 vV 350V 400 V
Output Continuous load current (peak AC) I 0.5A 0.12 A 0.1A
Peak load current Ipeak 15A 0.3A 0.24 A 100ms (1 shot), V. = DC
Power dissipation Pout 300 mwW
Total power dissipation Pr 350 mwW
1/0 isolation voltage Viso 1,500 V AC
Tempera- Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
ture limits | Storage Tetg —40°C to +100°C —40°F to +212°F
en_ds_aqgy21s: 180105D 75
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GU PhotoMOS (AQY210S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

ltem Symbol| AQY212S [ AQY210S | AQY214S Remarks
Typical 0.9 mA
LED operate current - IFon IL = Max.
Maximum 3mA
Minimum 0.4 mA
Input LED turn off current - IFoft IL = Max.
Typical 0.85 mA
Typical 1.25V (1.14V atlr =5 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
Typical 0.83Q 170 250 IF=5mA
On resistance ) Ron IL = Max.
Output Maximum 25Q 25Q 35Q Within 1 s on time
. IF=0mA
Off state leakage current Maximum ILeak 1uA \;L = Max.
Typical 0.65 ms 0.23 ms 0.21 ms =
Turn on time* yp - Ton Ie _ 5 mA
Maximum 2ms 0.5ms 0.5ms I = Max.
Typical 0.04 ms =
Transfer Turn off time* yp - Toft Ie _ 5 mA
characteristics Maximum 0.2ms I = Max.
. . f=1MHz
1/0O capacitance Maximum Ciso 1.5 pF Ve=0V
Initial I/O isolation resistance | Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir = 5mA. For type of connection, see page 56.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

700 50 3.0
600 AQY2148 25
40
£ 500 AQY2128 G L~ g
ey \ 3 / g op
o N § 30 , E”
5 400 N 2 L~ AQY210S s
o N 8 L~ q g 15
S 300 < L~ ] 5 AQY212S
a N O 20 = — - = ‘ /r
200 | 1.0 =T
"" T~ AQY214S
AQY210S 10 AQY210S
100 N2 ] 0o LT
s AQY212S ]
0 0 t { 0
40 20 0 20 40 60 8085 100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature,°C —— Ambient temperature, °C
76 en_ds_aqgy21s: 180105D

07/2005



GU PhotoMOS (AQY210S)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.5

o
IS

Turn off time, ms
o
w

o
)

AQY212S

S~
N~

0.1
—

\\_
AQY214S, AQY210S T ————F
40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

LED operate current, mA

P

//

40 20 0 20 40 60 808
Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

<

E 4

£

o

3

S 3

o

£

3

n 2

4 Y
1 //

//

0

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
Sample: All types; LED current: 5 to 50 mA

15
> 14
(0]
g I
%13
=3
5 ~~— ~50mA
g \\\§\30mA
= 20mA
S~ T~ 1oma
~~ 5mA
10
0

40 20 0 20 40 60 8085
Ambient temperature, °C

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

T T T
100}—|-AQY2108_|
80 AQY214S
60
)

201/

< |
€

Current

5 -4-3 2 -1

2 8 4

5
Voltage, V |

20 -

4
4

60
80
100

e~

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

0.6
<04 /
5 / AQY212S
302
-1 0.5 o
0 05

Voltage, V

S o
IS )

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

< 10°
=
4
5
o
g 10°
©
B4
©
°
[0
&
% 10°
= AQY214S, AQY210S
/
I/ AQY212S
10" P [
/
0 20 40 60 80 100

Load voltage, V

10. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;

Load voltage: Max. (DC); Continuous load current:

Max. (DC); Ambient temperature: 25°C 77°F
1.2

o

AQY212S
~

o
©

Turn on time, ms

\

o o

B o

I—
|t

f—

N

0.2 —
\ —
NS L-AQY214S, AQY210S
—,—'—1
0

0 10 20 30 40 50 60
— LED forward current, mA

11. Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.12

AQY212S

o
=)

\/ //

o
o
@

0.06

Turn off time, ms

7 AQy2105

o
o
=

o
o
]

0
0 10 20 30 40 50 60
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4;

Frequency: 1 MHz; Ambient temperature: 25°C 77°F

200
[T
Q
g 150
=4
s
‘c
©
Q
[
S 100
3
g AQY‘21ZS
9]
AQY214S, AQY210S
50
\\
0
0 10 20 30 40 50

—— Applied voltage, V

en_ds_aqgy21s: 180105D

07/2005

77



C“ us

GU PhotoMOS

Super miniature design,

Panasonic SOP(1 Form A) 6-pin type.

Controls load voltage

60V to 400V

inch —approx. 25% of the volume and
50% of the footprint size of DIP type

(AQV210S)

closed-circuit offset voltage to enable
control of low-level analog signals without

4.4
264.%4\%\12321 PhotoMOS Relays. distortion.
= 083 4. Low-level off state leakage current

mm inch

o7
=y
N
i —
.
N
ohOUIOO

FEATURES

1.1 channel (Form A) in super
miniature design

The device comes in a super-miniature
SO package measuring (W) 4.4 x (L) 6.3
x(H) 2.1 mm (W) .173x (L) .248x(H) .083

(DIP) (SOP)

Approx. 25%

Approx. 50%

Footprint @ —. <g§>

2. Tape and reel

The device comes standard in a tape and
reel (1,000 pcs./reel) to facilitate
automatic insertion machines.

3. Controls low-level analog signals
PhotoMOS relays feature extremely low

Volume

In contrast to the SSR with an off state
leakage current of several milliamperes,
the PhotoMOS relay features a very
small off state leakage current of typ. 100
pA even at the rated load voltage of

400 V (AQV214S).

TYPICAL APPLICATIONS

* Telephones

» Measuring instruments

* Computer

* Industrial robots

« High-speed inspection machines

TYPES

. Part No.
Type Output ratings* Picked from the 1/2/3-pin side | _Picked from the 4/5/6-pin side_|  2ckind uantity in
Load voltage Load current 1Form A 1 Form A P
60V 500 mA AQV212SX AQV212S7
100 V 300 mA AQV215SX AQV215SZ
200 V 160 mA AQV217SX AQV217SZ
ACIDC 350V 120 mA AQV210SX AQV210SZ 1,000 pes.
400 V 100 mA AQV214SX AQV214SZ
600 V 40 mA AQV216SX AQV216SZ

*Indicate the peak AC and DC values.

Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” ro “Z” is not needed when ordering; Tube: 75 pcs.;

Case: 1,500 pcs.)

(2) For space reasons, the top two letters of the product number “AQ” are ommitted on the product seal. The package type indicator “X” and “Z”
are also omitted from the seal. (Ex. the label for product number AQV214S is V214S).

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol | ;yr?‘fcgg | AQV212S | AQV215S | AQV217S | AQV210S | AQV214S | AQV216S Remarks
LED forward current I 50 mA
LED reverse voltage VR 5V
I t =
npu Peak forward current Irp 1A IfDutilofg(:tzr’ = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 60 V 100V 200V 350V 400 V 600 V
continuous load I B 065A | 040A | 020A | 013A | 0.1LA | 005A |AC,DC
Output C 0.80A | 056A | 028A | 015A | 0.12A | 0.06A |B.Cconnection:DC
Peak load current Ieak 10A | 090A | 048A | 03A | 03A | 012A 'acs"h’:)’:)e‘\’/tg”[:)éoo ms
Power dissipation Pout 450 mW
Total power dissipation Pr 500 mW
1/0 isolation voltage Viso 1,500V AC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F gsvnt-g%r;)deergzrr\gsat
limits Storage T —40°C to +100°C —40°F t0 +212°F
78 en_ds_aqgv21ls: 180105D
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GU PhotoMOS (AQV210S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol | connec- | AQV212S | AQV215S | AQV217S | AQV210S | AQV214S | AQV216S Remarks
tion
Typical 0.7 mA
LED operate ypl' lfon . L= Max.
current Maximum 3mA
Minimum 0.4 mA
Input LED turn off _ Irot — I= Max.
current Typical 0.65 mA
Typical 1.25V (1.14V atlr =5 mA
LED dropout ypl' Ve . ( F ) = 50 mA
voltage Maximum 15V
Typical 0830 230 10 230 300 70Q |lF=5mA
Ron A IL.= Max.
Maximum 250 40Q 150 35Q 50 Q 120 Q | within 1 s on time
Typical 044 O 1150 550 1150 2250 55Q |lIF=5mA
On resistance Ron B IL = Max.
Output Maximum 1250 200 750 1750 25Q 100 Q | within 1 s on time
Typical 0.250Q 06Q 280 6.0Q 11.30Q 28Q |IF=5mA
Ron C IL = Max.
Maximum 0.63Q 1.00 380 8.80Q 125Q 50Q | Within 1 s on time
Off state . IF=0mA
leakage current Maximum | - leak - 1uA VL = Max.
. Typical 0.65ms | 0.60ms | 0.25ms | 0.25ms | 0.25ms | 0.25mS ||==5mA
Turn on time* - Ton — =
Maximum 2.0ms 2.0ms 1.0 ms 0.5ms 0.5ms 0.5ms |VL=Max.
) Typical 0.08ms | 0.06ms | 0.05ms | 0.05ms | 0.05ms | 0.05ms ||=5mA
Turn off time - Toft — =
Transfer Maximum 0.2ms VL = Max.
characteristics ;
Typical 0.8 pF =
I/O capacitance yp - Ciso — P f } MHz
Maximum 1.5 pF Ve=0V
Initial 1/C isola- . )
tion resistance Minimum Riso — 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir = 5SmA.

*Turn on/Turn off time

Input

Output

For type of connection, see page 56.

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 56.
M For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Type of connection: A

600 ‘
500 AQV212S
: N
2 400 AN
8 \
3 300 AQV215S N
el
8 N
8 N \\
200 ™
AQV217S N
AQV210S | I~
100 ‘ ~—
AQV2145 E H
i e~
0 AQV2165 —7]
40 20 0 20 40 60 8085 100

Ambient temperature, °C

2.-(1) On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA, Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
a 4
@
o
S AQV215S
L 3 /4’
@ L~
c /
o
2 //
1 AQV212S
1 —
0
40 20 0 20 40 60 8085

——— Ambient temperature, °C

2.-(2) On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

On resistance, Q

50
) ys
30 /, AQV210S]
L1 L
L l/
20 H=—" — ‘
AQV217S
o
10
—
0
-40  -20 0 20 40 60 8085

——— Ambient temperature, °C
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GU PhotoMOS (AQV210S)

2.-(3) On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

120

o
o

AQv216S),

\

(o2}
o

On resistance, Q

N
o

n
o

40 20 O 20 40 60
——— Ambient temperature, °C

8085

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

3.0
25
g
G 20
£
515
c AQV212S,AQV215S
=}
= \ | A
1.0 \
05 AQV2\14S,AQV217S
| — AQV2108,
0 — AQV2165
40 20 0 20 40 60 8085

——— Ambient temperature, °C

4. Turn off time vs. ambient temperature

characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.5
» 04
£
@
E
s 0.3
o
c
5
o2
N AQV2125
\
0.1 AQV215S ——
\\
——L
0 AQV214S AQV217S AQV210S AQV216S
40 20 0 20 40 60 8085

——— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Sample: All types;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

LED operate current, mA

//

//

40 20 O 20 40 60
Ambient temperature, °C

8085

6. LED turn off current vs. ambient temperature
characteristics

Sample: All types;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

5

<

E 4

13

g

3 3

=

o

c

52

[a]

o /’
1 =

//
Iy

0

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;

LED current: 5 to 50 mA
1.5
>
5 14
g
S
213
3 \\\\
Q
£ SNSRI
a NS I 50mA
o \\§§\ 30mA
1.1 I 20mA
\\ 10mA
™~ 5mA
1.0 {
0 40 -20 0 20 40 60 8085100

Ambient temperature, °C

8.-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

8.-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

200

mA

9. Off state leakage current vs. load voltage

characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

T 1]
i"0-4~>on2123<‘—l
Sloa /AQv215S
£103 7
3ozl /1A
0.1 1/
10-0.8 -06 0.4 -0.2

0.2 0.4 0.6 0.8 1.0
/ 0.1 — Voltage,V

/|
A 0.2
// / 0.3
4
0.4
0.5

160

120
80

Current

T T
AQV217S l

T T T
/ AQV210S

AQV?1 4%

40

4 I 1 1
SV ravziss

A\

1 2 3 4 5
/ -40 — Voltage,V—

\\
=N

-200

< 10°
g
g
5
o
S10°
@
X
[+
R
Q
I
"
o 10 AQV216S
(o]
f/7 AQV214S
‘ 10"

0 20 40 60 80 100
Load voltage, V

10. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

1.2

1.0

AQV212S,AQV215S
~

o
©

Turn on time, ms
o
(o]
—

\ AQV216S
0.4
0.2 \ \\\
\\ —
N— AQ¥21 4S.AQV21 OS,AQY21 7S
° 10 20 30 40 50 60

LED forward current, mA

11. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.12 ‘

010 AQV212S
/

g 0.08 \//

qE; : AQV215S

%o 06 S~

NG AQvz4

2 AQV217S
0.04 AQV216S
0.02

10 20 30 40 50 60
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

200
|
[ %
g 150
f=
g
‘S
©
Q.
8 100
5 AQV214S,AQV210S,AQV216S
g AQV217S
3
50\ AQV212S
L AQV215S
1
% 10 20 30 40 50

Applied voltage, V
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A s

GU PhotoMOS

Greatly increase load current
Panasonic | (1.1A). Load voltage is 60V.
Reinforced insulation (AQYZ]_ZGH)

5,000V type.
FEATURES TYPICAL APPLICATIONS
ﬁ-%\/%Q 1. Greatly increased load current. + Crime and fire prevent.ion mquet (usein
. 32, 2. Reinforced insulation 5,000 V type. I/O for alarm and security devices, etc.)
¥ | » Measuring instrument market

3. Greatly improved specs allow you
to use this in place of mercury and

mminch  mechanical relays.
4. Compact 4-pin DIP size.
1
5 gu
Part No.

Output rating* Packing quantit

. . P g9 Throug_h h|0|e Surface-mount terminal ed y
Type I/O isolation terminal

voltage Tape and reel packing style

Load Load & s 93l

Tube packing style Picked fromthe | Picked from the Tube Tape and reel

voltage | current oo oo
1/2-pin side 3/4-pin side

1 tube contains
AC/DC | Reinforced 100 pcs.
type 5,000 VV 60V 11A AQY212GH AQY212GHA | AQY212GHAX | AQY212GHAZ 1 batch contains 1,000 pcs.
1,000 pcs.

*Indicate the peak AC and DC values.
Note: For space reasons, the initial letters of the product number “AQY”, the SMD terminal shape indicator “A” and the package type indicator “X” and
“Z" are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY212GH(A) Remarks
LED forward current Ir 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 60 V
Continuous load current
Output (peak AC) I L1A
Peak load current Ipeak 3.0A 100ms (1 shot), VL. = DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mwW
1/0 isolation voltage Viso 5,000 V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits
Storage Tstg —40°C to +100°C —40°F to +212°F
en_ds_aqgy212gh: 010404J 81

07/2005



GU PhotoMOS (AQY212GH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY212GH(A) Condition
Typical 1.1 mA
LED operate ypiC Ifon IL = 100mA
current Maximum 3mA
Minimum 0.3 mA
Input LED turn off _ IFof IL = 100mA
current Typical 1.0 mA
Typical 1.32V (1.14V atlr=5mA
LED dropout yp : Ve ( F ) e = 50 mA
voltage Maximum 15V
Typical 0340 IF=5mA
On resistance - Ron I = Max.
Output Maximum 070 Within 1 s on time
Off state leakage ) IF=0mA
current Maximum ILeak 1pA VL = Max.
Typical 1.3ms IF=5mA
Turn on time* - Ton IL =100 mA
Maximum 5.0 ms V=10V
Typical 0.1ms IF=5mA
Transfer Turn off time* - Tort IL =100 mA
characteristics Maximum 0.5ms Vi=10V
Typical 0.8 pF =
1/0 capacitance P - Ciso P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation .-
resistance Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current I = 5 to 10 mA.

*Turn on/Turn off time

Input

Output

For type of connection, see page 56.

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Load current, A

~__

0.5

0-40 20 0 20 40 60 8085 100
Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max.(DC)

1

o
©

o
)

On resistance, Q

I
IS

0.2

40 20 0O 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5

Turn on time, ms

40 20 0 20 40 60 8085
Ambient temperature, °C
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GU PhotoMOS (AQY212GH)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

1

o
=)

o
[=2)

Turn off time, ms

0.4

0.2

~—

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

5

LED operate current, mA

//

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

5

LED turn off current, mA
w

2
/’
1 ///
—
0

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5

> 1.4

g 1.3 — ™~

3 \\ I~

Q ~

g é\\\\\ 50mA

g1 O Tl Ta0mA

- \\\\~26mA
11 \\ ~L_10mA

\~5mA

1

40 20 0 20 40 60 8085
Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

2

<
572
5
o , .
-1 -0.5
0,5
Voltage, V
# 1
2
3

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

-
Q
S

-
Q
>

-
Q
S

Off state leakage current, A

-
Q
3

0% 10 20 30 40 50 60
Load voltage, V

10. Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F

5

Turn on time, ms
w

I
i\

0 10 20 30 40 50
——— LED forward current, mA

11. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F

0.5

©
IS

ms

Turn off time
o
w

o
S

0.1

0 10 20 30 40 50
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

800

~
[=}
ts}

o
=}
S

a
[=}
S

N
[=}
ts}

(%)
=}
S

Output capacitance, pF

A,\,
o o
o o
/’

o

0 10 20 30 40 50 60
Applied voltage, V
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GNUS (Standard type) GNUS (Reinforced type)

P _ antrotls _Iow-llevel GU PhotoMOS
anasonic Co nltrr]cF)) IL; |§|§£ 35 I.tage (AQVZJ-O,
60V to 600V. AQV?2 14H)

FEATURES
1. Controls low-level analog signals 6. Stable on resistance
PhotoMOS relays feature extremely low 7. Low-level off state leakage current

closed-circuit offset voltage to enable

. X 8. Eliminates the need for a power
control of low-level analog signals without

supply to drive the power MOSFET

distortion. A power supply used to drive the power
2. Control with low-level input signals MOSFET is unnecessary because of the
3. Controls various types of loads built-in optoelectronic device. This results
such as relays, motors, lamps and in easy circuit design and small PC board
solenoids. area.
mminch 4 Optical coupling for extremely high 9. Low thermal electromotive force
isolation (Approx. 1 uV)
1 6 Unlike mechanical relays, the PhotoMOS
5| SE 2 relay combines LED and optoelectronic
g*} Z EE a device to transfer signals using light for TYPICAL APPLICATIONS
. e extremely high isolation. « High-speed inspection machines
5. Eliminates the need for a counter * Telephone equipment
electromotive force protection diode » Data communication equipment
in the drive circuits on the input side « Computer
TYPES
Part No.
- - Output rating* Th{g:,n%ir:]glme Surface-mount terminal Packing quantity
Type 1/0 isolation -
Load Load . Tape and reel packing style
voltage | current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
60V | 550 mA AQV212 AQV212A AQV212AX AQV212AZ
100V | 320 mA AQV215 AQV215A AQV215AX AQV215AZ
200V | 180 mA AQV217 AQV217A AQV217AX AQV217AZ | 1 tube contains
Standard 1,500 V AC 50 pcs.
AC/DC 350V | 130 mA AQV210 AQV210A AQV210AX AQV210AZ |\ o1 o miains 1,000 pcs.
400V | 120 mA AQV214 AQV214A AQV214AX AQV214AZ 500 pes.
600V | 50mA AQV216 AQV216A AQV216AX AQV216AZ
Reinforced 5,000V | 400V | 120 mA AQV214H AQV214HA AQV214HAX | AQV214HAZ
*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Sym- Type of
Item bol cot?gsc- AQV212(A) | AQV215(A) | AQV217(A) | AQV210(A) | AQV214(A) | AQV216(A) | AQV214H(A) Remarks
LED forward current I 50 mA
‘ESL LED reverse voltage VR 5V
£ | Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mWw
Load voltage (peak AC) | Vi 60 V 100 V 200 V 350 V 400 V 600 V 400 V
] A 0.55 A 0.32A 0.18 A 0.13A 0.12A 0.05 A 0.12 A _
5 Continuous load L B 065A | 042A | 022A | 015A | 013A | 006A | 013A gvcgr‘cgiﬂg"c’:;OZ?achAc’ Dé;
g C 0.80 A 0.60 A 0.30A 017 A 0.15A 0.08 A 0.15A
Peak load current Ipeak 12A 096A | 054A 0.4A 03A 0.15A 03A CLCZOD"SQC“"”: 100 ms (1 shob),
Power dissipation Pout 500 mwW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 V AC 5,000 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temp.
limits Storage Tetg —40°C to +100°C —40°F to +212°F
84 en_ds_aqv21: 010404J
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GU PhotoMOS (AQV210, AQV214H)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

| Type of
ltem Sggll connec- | AQV212(A) | AQV215(A) | AQV217(A) | AQV210(A) | AQV214(A) | AQV216(A) | AQV214H(A) Condition
tion**
Typical 1mA 1 mA 1mA 1mA 1mA 1mA 1.3 mA
LED operate current - IFon — IL = Max.
Maximum 3 mA 3 mA 3mA 3 mA 3mA 3mA 3 mA
5 Minimum 0.4 mA 0.4 mA 0.4 mA 0.4 mA 0.4 mA 0.4 mA 1.2 mA
2 | LED turn off current - IFoit — IL = Max.
£ Typical 0.79 mA 0.79 mA 0.79 mA 0.79 mA 0.79 mA 0.79 mA 0.79 mA
Typical 1.25V (1.14 V at Ir = 5 mA)
LED dropout voltage - Ve — Ir =50 mA
Maximum 15V
Typical 0.83Q 230 11.00 230 30Q 70Q 300 IF=5mA
Ron A IL = Max.
Maximum 25Q 4.0Q 15.0Q 35Q 50 Q 120 Q 50 Q Within 1 s on time
Typical 0.44 Q 1.15Q 55Q 1150 225Q 55Q 225Q |[lF=5mA
On resistance Ron B IL = Max.
Maximum 1.25Q 20Q 75Q 175Q 25Q 100 Q 25Q Within 1 s on time
2 Typical 0.25Q 06Q 280 6.00Q 11.30Q 28Q 11.3Q |lF=5mA
8 - Ron C I = Max.
Maximum 0.63 Q 1.0Q 3.8Q 8.8Q 125Q 50 Q 12.5Q | within 1 s on time
IF=0mA
Output capacitance Typical Cout A 150 pF 110 pF 70 pF 45 pF 45 pF 45 pF 45 pF Ve=0V
f=1MHz
. IF=0mA
Off state leakage current | Maximum | — — 1pA Vi = Max.
9 Turn on Typical T 0.65 ms 0.6 ms 0.25ms 0.25ms 0.21 ms 0.28 ms 0.6 ms le= 5 mA**
B | switching time* Maximum . 2ms 2ms 1.0 ms 0.5ms 0.5 ms 0.5 ms 0.8ms |l=Max.
% speed Turn off Typical T. 0.08 ms 0.06 ms 0.05 ms 0.05 ms 0.05 ms 0.04 ms 0.05ms ||r=5mA
g time* Maximum | 0.2ms 0.2ms 0.2ms 0.2ms 0.2ms 0.2ms 0.2ms |l=Max.
< .
& Typical 0.8 pF =
5 | /O capacitance P - Ciso — P f } MHz
£ Maximum 1.5 pF Ve=0V
= . . .
@ | Initial I/O isolation L
= | resistance Minimum Riso — 1,000 MQ 500V DC

Note: Recommendable LED forward current
Standard type: 5 mA
Reinforced type: 5 to 10 mA

For type of connection, see page 56.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 56.
M For Cautions for Use, see page 63

REFERENCE DATA

1-(1). Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Type of connection: A

0.7
0.6
AQV212
< \
< 0.5 N
[
3 04
kS AQV215
S 03 ‘\\ ™
0.2 N
-2 "AQV217 "~
\\\
0.1 ~

q40 20 0 20 40 60 808 100
Ambient temperature, °C

1-(2). Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A

140
AQV210 |
120 AQV214(H) \\
100 \\\
< N
E AN
S 80 N N
2 N\
3 o N
§ AQV216
T~
T 40 ~—
\\
20
0

40 20 0O 20 40 60 8085100
Ambient temperature, °C

2-(1). On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max. (DC)

5

d AQV215
8 3 >
s L~ -
2 /
g 2 / /
o /

AQV212

40 20 0O 20 40 60 8085
— Ambient temperature, °C
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GU PhotoMOS (AQV210, AQV214H)

2-(2). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max. (DC)

120 ‘ ‘
100 AQV216
4
G 80
3
: —
% 60
8 AQV214(H)
< L
O 40
///AE)V210
/ o
20
AQV217
0 Q

40 20 0O 20 40 60 8085
—— Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

20
15
12}
£ AQU212,A0V215 |,
9]
£
s 1.0 ;’/,
=3
£ AQU214H
=1
= é AQV216,AQV210,AQU217
05 — L
= /4%
— AQv214
0 |

40 20 0 20 40 60 8085
——— Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA,

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

0.4
2 03
@
£
B 02N
c
5 \
= AQV214H

oi \[ AQV212,215

' AQV216,210,217

AQV214
0 !

40 20 O 20 40 60 8085
Ambient temperature, °C

5-(1). LED operate current vs.ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
<
£
= 4
=
o
§ AQV212
c 3 AQV215 |
S AQV217
2 AQV210
©
g2
o
4
1 = haVae]
—/ ‘
0

40 20 0 20 40 60 8085
——— Ambient temperature, °C

5-(2). LED operate current vs.ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

IS

(]
L

T

AQV214

|

N

N\

LED operate on current, mA

1 o

=
_//

40 20 O 20 40 60 8085
——— Ambient temperature, °C

6-(1). LED turn off current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

I

LED turn off current, mA
N w
\t

v

1 /4/
LT
//

40 20 O 20 40 60 8085
Ambient temperature, °C

6-(2). LED turn off current vs. ambient
temperature characteristics
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

EN

LED turn off current, mA
w

AQV214H
2 A
: ~ ol
0 //

40 20 0 20 40 60 8085
——— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types
LED current: 5 to 50 mA

1.5
>— 1.4
S I~
©
313 \\\t
g_ \}\\
1.2
] o~ Tl Y L 50mA
a \\\\E: 30mA
4y \\\\ g0mA
~ 10mA
\s 5mA
1.0
0==

40 20 0 20 40 60 8085
Ambient temperature, °C

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

0% ]
< g4 AQV212
e i
5 03 / AQV215
= Y y
302 /
Lo
1.0-0.8 -0.6 -0.4 -0.2

02 04 06 08 1.0
-0.1—Voltage, V—

-0.2
4/ -0.3
-0.4
0.5

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

T200—TpQu217

< 460 [N
£ / AQV210
: AQV214(H)

4
§80 / T 1
8 | AJ) |aqvzie
e [
| 1o | vortage, v ]
74 Voltage, V

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

-
o

-
o

Off state leakage current, A

10" AQV216
?97&21‘404)
10"
0 20 40 60 80 100

Load voltage, V

10-(1). Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

12 |
10
(2]
g || AQV212,AQV215
- 08
@ |
£ [
5 06
5 B(onzm,Avae,onzw
04 \
02O AQV214
— —
o —

10 20 30 40 50 60
——— LED forward current, mA
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GU PhotoMOS (AQV210, AQV214H)

10-(2). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;

Load voltage: 400 V (DC); Continuous load current:

120 mA (DC); Ambient temperature: 25°C 77°F
25

N
o

o

Turn on time, ms

o

\

N

I
o

N~ AQV214H
1

10 20 30 40 50 60
——— LED forward current, mA

11. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.12
0.10
N AQV212
[2]
€
s 0.08
= AQV215
G 0.06 ; v
c AQv214n L~
=]
2

AQV216
\ ._4—_3‘

AQV210,214,217

o
=}
i

©
Q
[}

10 20 30 40 50
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

200
TR
o
@ 150
2
8
‘c
©
Q.
$100
g
5 AQV214(H),AQV216,AQV210
© AQV217 |
50 \
%74_ Acva—r
\\
0
0 10 20 30 40 50

—— Applied voltage,V
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Panasonic

Super miniature design,
SOP (2 Form A) 8-pin type.
Controls load voltage

350V, 400V.

4.4
9.37 N 78

mm inch

] 18

2 [3--08] ;

3| 13

s [$--0d] s
FEATURES
1. 2 channels in super miniature
design

The device comes in a super-miniature

SO package measuring (W) 4.4 x (L)
9.37 x (H) 2.2 mm (W) .173x (L) .369x
(H) .083 inch —approx. 38% of the
volume and 66% of the footprint size of
DIP type PhotoMOS Relays.

(DIP) (SOP)

Approx. 38%

=&

Approx. 66%

- >

Volume

Footprint

2. Tape and reel

The device comes standard in a tape and
reel (1,000 pcs./reel) to facilitate
automatic insertion machines.

GU PhotoMOS

(AQW210S)

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

4. Low-level off state leakage current
In contrast to the SSR with an off state
leakage current of several milliamperes,
the PhotoMOS relay features a very
small off state leakage current of typ. 100
pA even with the rated load voltage of
400 V (AQW2145S)

TYPICAL APPLICATIONS

« Telephones

* Measuring instruments

« Computer

* Industrial robots

« High-speed inspection machines.

TYPES
Type Output rating* Part No. Packing quantity in tape
Load voltage Load current Picked from the 1/2/3/4-pin side Picked from the 5/6/7/8-pin side and reel
350 vV 100 mA AQW210SX AQW210SzZ
AC/DC 1,000 pcs.
400 V 80 mA AQW214SX AQW214Sz7

*Indicate the peak AC and DC values.

Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 50 pcs.;

Case: 1,000 pcs.)

(2) For space reasons, the package type indicator “X” and “Z" are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol AQW210S | AQW214S Remarks

LED forward current I 50 mA

Input LED reverse voltage VR 5V
Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 350V 400 V

Output Continuous load current IL 0.1A(0.13A) 0.08 A (0.1 A) I(:,L;E Xage;éusmg only 1 channel
Peak load current Ipeak 0.3A 0.24 A A connection: 100 ms (1 shot), V. = DC
Power dissipation Pout 600 mw

Total power dissipation Pr 650 mw

1/0 isolation voltage Viso 1,500 V AC

. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures

Temperature limits 5 5

Storage Tstg —40°C to +100°C —40°F to +212°F
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GU PhotoMOS (AQW210S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQW210S ‘ AQW214S Remarks
Typical 0.9 mA
LED operate current - IFon IL = Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED turn off current - IFoff IL = Max.
Typical 0.8 mA
Typical 1.25V (1.14 V atlr =5 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
Typical 16 Q 30 Q2 IF=5mA
On resistance . Ron IL = Max.
Output Maximum 350 50 Q Within 1 s on time
Off state leakage current Maximum lieak 1uA Ir =0 mA
VL = Max.
Typical 0.23 ms 0.21 ms =
Turn on time* P - Ton Ie _ 5 mA
Maximum 0.5ms I = Max.
) Typical 0.04 ms IF =5 mA
Turn off time* T
Transfer Maximum o 0.2ms I = Max.
characteristics I 08
Typical .8 pF =
1/0O capacitance b - Ciso P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC
Note: Recommendable LED forward current Ir = 5 mA. For type of connection, see page 57.

*Turn on/ Turn off time

Input

Output

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 57.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, 7 and 8; LED current: 5 mA;
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC)
50 ‘ 1.0
120 AQW214;
AQW210S a 4 o 08
< 100 AN g A g AQW210S
= -
£ 8 AQW214S N g 30 _ £ s ‘
3 AN 2 L~ [ mawzios =
2 N g L~ g 5
3 60 N 5 L~ / £ P
N 20 [— et — 2 04 P e AQW214S
N |1 //
40 [y — "
10 0.2
20
0 0 0
40 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 40 -20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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GU PhotoMOS (AQW210S)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.4

o
w

Turn off time, ms
o
n

AQW210S \\

-40 -20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

/

LED operate current, mA

//

_//,

-40  -20 0 20 40 60 8085

— Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
S
o 4
c
o
3
5 ° 7
IS
2
o 2
w
0 ]
1
//
0

-40  -20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

1.5
>
g
c 1.4
= \
[<}
>
213 [
Q.
o \\
o \\\\ [~ 50mA
812 <l
- ™~
\\ 30mA
» \\\\ 20mA
. i
[~ 10mA
s
1.0 |
Gt

-40 -20 0 20 40 60 8085
Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

awz10s | |
11
AQW214S

=2
(=]

—

CuTreqt, mA
o ®
= =]
T~

RS
o O

5 -4 -3 -

N

1 2 4 5
-29 —fVoltage, V—{

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

-
Q

-
Q

Off state leakage current, A

10°
AQW214S
A —r—T—T_| AQW210S
1072
0 20 20 60 80 100

Load voltage, V

10. Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

1.4 |

AQW210S

1.2

1.0

0.8
AQW214S

Bl
oa] \

10 20 30 40 50 60
LED forward current, mA

Turn on time, ms

11. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.10
0.08
[}
g
£0.06 AQW2145 =
=
o
S0.04 \/’ ‘ —
L ~—T" | AQW210S
0.02
0

10 20 30 40 50
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

50

N
o

W
o

Output capacitance, pF
n
o
—

\

0 10 20 30 40 50
Applied voltage, V
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GU PhotoMOS

Compact DIP (2 Form A)

Panasonic . 8-Ipi|n ype.
ontrols load voltage
60V to 600V. (AQWZ:LO)
FEATURES 5. Low-level off state leakage current

6.4

9.78 7~

385 /@
39

,154

978/\ ~ 252

@

1. Compact 8-pin DIP size

The device comes in a compact (W) 6.4 x
(L) 9.78 x(H) 3.9 mm (W) .252x(L)
.385x(H) .154 inch, 8-pin DIP size
(through hole terminal type).

2. Applicable for 2 Form A use as well
as two independent 1 Form A use

3. Controls low-level analog signals

The SSR has an off state leakage current
of several milliamperes whereas the
PhotoMOS relays has typ. 100 pA even
with the rated load voltage of 400 V
(AQW214).

6. Low-level thermal electromotive
force (Approx. 1 uV)

7. Eliminates the need for a counter
electromotive force protection diode

mm inch
PlhOtOdMQS r_elaf)f/s featlIJre extremelgll low in the drive circuits on the input side
close I—c:crlcunlo S‘Tt Vo ltage_to elna 'eh 8. Stable ON resistance.
] 1 8 °9””°_ oflow-level analog signals without 9. Eliminates the need for a power
57}4/ qa_g distortion. supply to drive the power MOSFET
4. High sensitivity, high speed
- . response
3_}4/ di_g Can control a maximum 0.13 A load TYPICAL APPLICATIONS
current with a 5 mA input current. Fast « High-speed inspection machines
operation speed of 310 us (typical). « Telephones equipment
(AQW214) « Computer
1. AC/DC type
Part No.
Output rating* Through hole ) Packing quantity
terminal Surface-mount terminal
Load voltage Load current Tube packing style Tape and reel packing style Tube Tape and reel
60V 500 mA AQW212 AQW212A AQW212AX AQW212AZ
100 V 300 mA AQW215 AQW215A AQW215AX AQW215AZ | 1 tibe contains
200V 160 mA AQW217 AQW217A AQW217AX AQW217AZ 40 pcs. 1.000 pes
350 V 120 mA AQW210 AQW210A AQW210AX AQW210AZ 1 batch contains ! pcs.
400 V 100 mA AQW214 AQW214A AQW214AX AQW214AZ 400 pes.
600 V 40 mA AQW216 AQW216A AQW216AX AQW216AZ
*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. AC/DC type
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol [ AQW212(A) | AQW215(A) | AQW217(A) | AQW210(A) | AQW214(A) [ AQW216(A) Remarks
LED forward current I 50 mA
LED reverse voltage Vr 5V
Input | Peak forward | 1A f=100 Hz,
current FP Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage
(peak AC) Vi 60V 100V 200V 350 V 400 V 600 V
Continuous load | 0.50 A 0.30 A 0.16 A 0.12 A 0.10 A 0.04 A | ( ):incase of using only 1 channel
Output | current - (0.60A) (0.35A) (0.2A) (0.14 A) | (0.13 A) (0.05 A) | A connection: Peak AC, DC
Peak load current Ipeak 10A 09A | 048A | 036A | 03A | 0I12A Cff'g‘g"t"’”: 100 ms (1 shot),
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
. . Between input and output/
1/0 isolation voltage Viso 1,500 V AC between contact sets
Temperature | Operating | Tom —40°C to +85°C —40°F {0 +185°F t'\é‘;;‘;‘r’;‘g?g:mg at low
limits Storage Tog —40°C to +100°C —40°F t0 +212°F
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GU PhotoMOS (AQW210)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQW212(A) | AQW215(A) [ AQW217(A) | AQW210(A) | AQW214(A) [ AQW216(A) Condition
Typical 0.9 mA
LED operate YD'I lon IL = Max.
current Maximum 3 mA
Minimum 0.4 mA
Input LED turn off : IFoft I = Max.
current Typical 0.8 mA
Typical 1.25V (1.14Vatlr=5mA
LED dropout yp : Ve ( F ) I = 50 mA
voltage Maximum 1.5V
Typical 0.83Q 23Q 110 23 Q 30Q 70 Q IF=5mA
On resistance ] Ron IL = Max.
Output Maximum 25Q 40Q 15Q 35Q 50 Q 120 Q | within 1 son time
Off state leakage . IF=0mA
current Maximum ILeak 1pA VL = Max.
) Typical 0.65 ms 0.60 ms 0.25 ms 0.25 ms 0.31 ms 0.28ms ||r=5mA
Turn on time* - Ton _
Maximum 2ms 2ms 1.0ms 0.5ms 0.5ms 0.5ms |I.=Max.
Typical 0.08 ms 0.06 ms 0.05 ms 0.05 ms 0.05 ms 0.04 ms =
Turn off time* yp - Tott Ie _ S mA
Transfer Maximum 0.2ms I = Max.
characteristics ;
Typical 0.8 pF =
1/0 capacitance yp - Ciso P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/C isolation . )
resistance Minimum Riso 1,000 MQ 500V DC
Note: Recommendable LED forward current Ir = 5mA. For type of connection, see page 57.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 57.
M For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature 2.-(1) On resistance vs. ambient temperature 2.-(2) On resistance vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, 7 and 8; Measured portion: between terminals 5 and 6, 7 and 8;
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC); LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC)
600 5 120 |
500 |-AQW212 . 100 AQW216
E \ o] o] v
- d; &
£ 400 AN e AQUY2(5 g 8 =
= - - -
= \ % 3 = 7] L
3 oo -AQW215 N 2 L1 2 e
g N \ 5 // 5
3 NG N S 2 - S AQW214
200 I / 40 ||
AQWaT7 ~ — AQW212 | 4+
AQW210 —_ ’ |+ AQW210
100 raweTa ] 20 = =
I [
0 AQW216 0 o AQW217
40 20 0 20 40 60 808 100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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GU PhotoMOS (AQW210)

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

2.0
»w 15
£ AQW212,AQW215
g L
£
§ 1.0
£
3
| e
05
— =
/‘\QWZWE,‘AQWZWO‘,AOlwzﬂ
0

40 -20 O 20 40 60 8085
Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.4

o
w

o
S

Turn off time, ms

AQW212,215
AQW216,210,217

0.1 \
AQW2T2

40 20 O 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
<
E 4
4
o
3
° 3
©
[
&
2 2
Y
! /,4/
//
0

40 20 O 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

LED turn off current, mA

v

—
//

40 20 0 20 40 60 8085
—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15
> 14
% \
313 §<
‘g’ \\\\\
Q
£ \\E\ [~ s0ma
a \\\\~ 30mA
= N~~~ SomA
A1 7 . 20m.
~L_—k 10mA
\s 5mA
1.0
o

40 20 0 20 40 60 8085
Ambient temperature, °C

8.-(1) Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

05
<o L1 ]
£104 AQW212
Sloal | /I AQwats
3 /

0.2

0.1

-1.0-08 -0.6-04-0.2

00204 060.81.0

0.1‘ — Voltage, V—

8.-(2) Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

E‘zoc A‘QW‘217I
21T [ [aawers
c
£,'20 / AQW2147
S A
A nawz1e
Sy
5 4 3 2 |

7/ 40 —Voltage, V—]
/ 80

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

o

Q

Off state leakage current, A

AQW216
/T [AQW214

i’

10"

0 20 40 60 8 100

Load voltage, V

10. Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

1.2 |
1.0
12}
€ AQW212,AQW215
G 08
£
§ 06
£ )(AQW210,AQW216,AQW217
2
0.4
02 \Q\\ AQW214
\
0

10 20 30 40 50
LED forward current, mA

11. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.12
0.10
1\ AQw212|
1]
E
50.08
£
£ 000 AQW215|__—
e AQW216|_—
=}
2
0.04 | AQW210,217
AQW214
0.02
0

0 10 20 30 40 50
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

200
w
Q
g 150
j =
8
©
©
Q
8 100
3
5 AQW216,AQW210
o AQW217] \
50 74 AQW214
AQW215T
l
0 :
0 10 20 30 40 50

——— Applied voltage, V
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cMhus

(AQY410S, 4148)  (AQY412S)

Super miniature design,

Panasonic | SoP (1 Form B) 4-pin type. [ICLUA(6](0]\Y/ (@)
ideas for life Controls load voltage (AQY4108)

60V, 350V, 400V.

SO package 6-pin type PhotoMOS 3. Tape and reel
relays. The device comes standard in a tape and
43 44 ' _ reel (1,0_00_ pcs./_reel) to fa_lcilitate
' @2.1 (6-pin) (4-pin) automatic insertion machines.
o Approx. 70% 4. Controls low-level analog signals

e Volume # PhotoMOS relays feature extremely low
mmine @ closed-circuit offset voltage to enable
control of low-level analog signals without

distortion.
5. Low-level off-state leakage current

Footprint
P <§> -' <§§> In contrast to the SSR with an off-state

-

Approx. 70%

L.

i

5 3 leakage current of several milliamperes,
2. Normally closed type (1 Form B) is the PhotoMOS relay features a very
low on-resistance. small off state leakage current of 1nA
(All AQD4 PhotoMOS are Form B even with the rated load voltage of 400 V
FEATURES types. And also the Form A types have (AQY414S).
1. 60V type couples high capacity alow on-resistance.)
(0.5A) with low on-resistance (1Q). This has been realized thanks to the
ltem GU SOP type built-in MOSFET processed by our
Part No. AQY410S AQY4125@’ proprietary method, DSD (Double- TYPICAL APPLICATIONS
Load. voltage 350V 60V diffused and Selective Doping) method. « Power supply
Continuous 0.12A 0.5A Cross section of the normally-closed type of » Measuring equipment
'(;’Zd C”_"fm power MOS * Security equipment
resistance Passivation membrane . i
(typ.) 180 10 Source electrode Gate electrode ilrr]ﬁsirlr;“endgiate ;eelre]g(r)]l?sne equipment
2. SO package 4-pin type in super membrane
miniature design Gate
The device comes in a super-miniature == 1 ( = membrane
SO package 4-pin type measuring v &L
(W) 4.3x(L) 4.4x(H) 2.1 mm (W) .169x(L) Drain e
.173%(H) .083 inch —approx. 70% of the .
volume and 70% of the footprint size of
TYPES
AC/DC type
Output rating* Part No. Packing quantity in tape
Load voltage Load current Picked from the 1/2-pin side Picked from the 3/4-pin side and reel
60 V 500 mA AQY412SX AQY412SZ
350V 120 mA AQY410SX AQY410SZ 1,000 pcs.
400 V 100 mA AQY414SX AQY414SZ

* Indicate the peak AC and DC values.
Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 100 pcs.;
Case: 2,000 pcs.)
(2) For space reasons, the top two letters of the product number “AQY” and “S” are omitted on the product seal. The package type indicator “X”
and “Z" are omitted from the seal. (Ex. the label for product number AQY414S is 414).

94 en_ds_aqy41ls: 060405J
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GU PhotoMOS (AQY410S)

RATING
AC/DC type
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | AQY412S | AQY410S |  AQY414S Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60 V 350 V 400 V
Continuous load current
Output (peak AC) I 05A 0.12 A 0.1A
Peak load current Ipeak 15A 0.3A 0.24 A 100ms (1 shot), VL. =DC
Power dissipation Pout 300 mW
Total power dissipation Pr 350 mwW
1/O isolation voltage Viso 1,500 V AC
Temperture | Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

ltem Symbol AQY412S | AQY410S |  AQY414S Remarks
LED operate Typical 0.9 mA _
(OFF) current | Maximum IFoft 3mA IL = Max.
Minimum 0.4 mA
Input LED reverse _ IFon I = Max.
(ON) current Typical 0.85 mA
Typical 1.25V (1.14Vatlr=5mA
LED dropout yp : Ve ( F ) I = 50 mA
voltage Maximum 15V
Typical 10 18 Q 26 Q IF=0mA
On resistance - Ron I = Max.
Output Maximum 250 25Q 350 Within 1 s on time
Off state . IF=5mA
leakage current Maximum ILeak LuA VL = Max.
Operate (OFF) | Typical Tur 0.9ms 0.52 ms | 0.47 ms IF=0mA>5mA
. [9)
time* Maximum 3ms 1ms I = Max.
Reverse (ON) | Typical T 0.21 ms 0.23 ms | 0.28 ms IF=5mA>0mA
. on
Transfer time* Maximum 1ms 1ms I = Max.
characteristics i
Typical 0.8 pF =
1/0 capacitance b - Ciso P f 1_MHZ
Maximum 1.5 pF Ve=0V
Initial I/O isola- . )
tion resistance Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir = 5SmA.

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 57.
B For Cautions for Use, see page 63.

For type of connection, see page 57.

*Operate/Reverse time

Input

Output

Toff
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GU PhotoMOS (AQY410S)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature:
—40°C to +85°C
—40°F to +185°F

700
600
< AQY4128
- 500
= N
o N
5400 N
o
o \
©
3300 N\
200
AQY410S
100 ; —
‘AQY4‘4S ——

0-40 20 0 20 40 60 808 100
———> Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 0 mA;
Continuous load current: Max.(DC)
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3. Operate (OFF) time vs. ambient temperature

characteristics

LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)
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4. Reverse (ON) time vs. ambient temperature

characteristics

LED current: 5 mA, Load voltage: Max.(DC);
Continuous load current: Max.(DC)
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5. LED operate (OFF) current vs. ambient
temperature characteristics
Sample: All types;
Load voltage: Max.(DC);
Continuous load current: Max.(DC)
5

LED operate (OFF) current, mA
w
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6. LED reverse (ON) current vs. ambient
temperature characteristics
Sample: All types;
Load voltage: Max.(DC);
Continuous load current: Max.(DC)
5

LED reverse (ON) current, mA
w
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7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F
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GU PhotoMOS (AQY410S)

9-(1). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Ambient temperature: 25°C 77°F
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—— Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Ambient temperature: 25°C 77°F
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Off state leakage current, A
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10. Operate (OFF) time vs. LED forward
current characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
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11. Reverse (ON) time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F
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12-(1). Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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12-(2). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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Panasonic

GU (General Use) Type

[1-Channel (Form B) Type]

SOP Series

mm inch

(DIP) (SOP)

Approx. 25%

=&

Approx. 50%

Volume

C“ us

GU PhotoMOS

(AQV414S)

3. Tape and reel

The device comes standard in a tape and
reel (1,000 pcs./reel) to facilitate
automatic insertion machines.

4. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

1 | s Fomprmt@ - <§> distortion.
2 j! § 5 5. Low-level off state leakage current
o— —O0 .
3 4 2. Low on resistance (Max. 50 Q) at In contrast to the SSR with an off state
o— —o 400 V for normally-closed .type leakage current of several milliamperes,
has been achieved thanks to the built-in the PhotoMOS relay features a very
MOSFET processed by our proprietary small off state leakage current of typ. 100
method, DSD (Double-Diffused and PA even at the rated load voltage of
Selective Doping) method. 400 V.
- 6. Low thermal electromotive force
Cross section of the normally-closed type of A 10V
FEATURES power MOS (Approx. 1 pV)
3 Passivation membrane
1.1 channel (Form B) in super Source electrode Gate electrode :Rtsilig?ndgiate
miniature design membrane
The device comes in a super-miniature »@ Gate TYPICAL APPLICATIONS
SO package measuring (W) 4.4 x (L) 6.3 ) i ambrane « Telephones
x(H) 2.1 mm (W) .173x (L) .248x(H) .083 . 1{ » Measuring instruments
inch —approx. 25% of the volume and °° Drain » Computer
50% of the footprint size of DIP type o electrode « Industrial robots
PhotoMOS Relays. « High-speed inspection machines
TYPES
Tvpe Output ratings* Part No. Packing quantity in
P Load voltage Load current | Picked from the 1/2/3-pin side | Picked from the 4/5/6-pin side tape and reel
AC/DC 400 V 100 mA AQV414SX AQV414SZ 1,000 pcs.

*Indicate the peak AC and DC values.

Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” ro “Z” is not needed when ordering; Tube: 75 pcs.;

Case: 1,500 pcs.)

(2) For space reasons, the top two letters of the product number "AQ" are ommitted on the product seal. The package type indicator “X" and “Z"
are also omitted from the seal. (Ex. the label for product number AQV414S is V414S).

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol c olyrf):cggn AQV414S Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current 153 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 400 V
A 0.10 A o
Output Continuous load current I B 0.11 A g’éoggﬁﬁgggérzeglép‘c’ DC
C 0.12 A
Peak load current Ipeak 0.3A A connection: 100 ms (1 shot) V.= DC
Power dissipation Pout 450 mW
Total power dissipation Pr 500 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
98 en_ds_aqv414s: 010404J
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GU PhotoMOS (AQV414S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol | connec- AQV414S Remarks
tion
Typical 0.6 mA
LED operate (OFF) current - IFoft — .= Max.
Maximum 3mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon — .= Max.
Typical 0.55 mA
Typical 1.25V (1.14V atlr =5 mA)
LED dropout voltage - VF — IF= 50 mA
Maximum 15V
Typical 26 Q I,= 0 mA
) Ron A I.= Max.
Maximum 50Q Within 1 s on time
Typical 200 IF=0mA
On resistance ] Ron B IL = Max.
Output Maximum 25Q Within 1 s on time
Typical 10 Q IF=0mA
) Ron C IL = Max.
Maximum 1250 Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak — 1uA \;L - Max.
Typical 0.47 ms =
Turn on time* P - Ton — IF _O mA > 5 mA
Maximum 1.0ms VL = Max.
. Typical 0.28 ms IrF=5 mA>0 mA
Turn off time T —
Transfer Maximum o 1.0ms VL = Max.
characteristics | 08
Typica .8 pF =
1/0 capacitance yp - Ciso — P f :_L MHz
Maximum 1.5 pF Ve=0V
Initial I/C isolation resistance | Minimum Riso — 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir = 5mA.

*Turn on/Turn off time

Input

Output

Toff

For type of connection, see page 57.

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 57.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A
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2. On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 4 and 6;
LED current: 0 mA,
Continuous load current: 100 mA (DC)

50

N
o

On resistance, Q
w
o
\

n
o

(=]

-40 -20 0O 20 40 60 8085
Ambient temperature, °C

3. Operate (OFF) time vs. ambient temperature
characteristics
LED current: 5 mA;
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
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GU PhotoMOS (AQV414S)

4. Reverse (ON) time vs. ambient temperature
characteristics
LED current: 50 mA,;
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
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5. LED operate (OFF) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
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LED operate (OFF) current, mA
w
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Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
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()

L
"1
//
40 -20 0O 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA
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8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA;
Ambient temperature: 25°C 77°F
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3

-
<

o

20 40 60 80 100
Load voltage, V

10. Operate (OFF) time vs. LED forward
current characteristics

Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F
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11. Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: 400 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F
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12. Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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Panasonic DIP (1 Form B) 6-pin type. GU PhotoMOS
Controls load voltage 400V. (AQV414)

FEATURES 2. Controls low-level analog signals

PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

3. High sensitivity, low ON resistance
Can control a maximum 0.15 A load
current with a 5 mA input current.

1. Low on resistance for normally-
closed type

This has been realized thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
diffused and Selective Doping) method.

mm inch Cross section of the normally-closed type of 4. Low-level off state leakage current
power MOS The SSR has an off state leakage current
Passivation membrane HIR
Source elcirods Gate dlesrods,” Mermediate of several milliamperes, whereas the
1 6 insulating PhotoMOS relay has typ. 100 pA even
o— —O
> } i 5 Gate with the rated load voltage of 400 V.
O —© oxidation
3 4 membrane
o— —o0
brain TYPICAL APPLICATIONS
electrode . .
> « Telepone equipment (Dial pulse)
* Measuring equipment
Part No.
Output rating* Packing quantit
. . P 9 Throug_h hole Surface-mount terminal 94 y
Type I/0 isolation terminal
voltage Load Load Tape and reel packing style
voltage | current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side | 4/5/6-pin side
1 tube contains
AC/DC 50 pcs.
type 1,500 VAC | 400V | 120 mA AQV414 AQV414A AQV414AX AQV414AZ 1 batch contains 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | connec- AQVA414(A) Remarks
tion
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
u
P Peak forwrd current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 400 V
A 0.12 A K AC. DC
’ A connection: Peak AC, D
Output Continuous load current I B 0.13A B.C connection: DC
C 0.15A
Peak load current Ipeak 0.3A A connection: 100 ms (1 shot), V. =DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
en_ds_aqv414: 010404J 101
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GU PhotoMOS (AQV414)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol | connec- AQV414(A) Condition
tion
Typical 1.0 mA
LED operate (OFF) yp . o . IL= 120 mA
current Maximum 3.0 mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon — =120 mA
Typical 0.95 mA
Typical 1.25V (1.14 V at lr= 5 mA)
LED dropout voltage - VF — IF=50 mA
Maximum 15V
Typical 26 Q IF=0mA
A Ron A I.= Max.
Maximum 500 Within 1 s on time
Typical 200 IF= 0 mA
On resistance ) Ron B .= Max.
Output Maximum 250 Within 1 s on time
Typical 10Q IF= 0 mA
. Ron C I.= Max.
Maximum 1250 Within 1 s on time
) IF=5 mA
Off state leakage current | Maximum ILeak — 1uA VL = 400 V
Operate Typical Tur 0.47ms lF=0mA>5mA
- o —
Switching (OFF) time* | Maximum 1.0 ms IL=120 mA
speed Reverse Typical T 0.28 ms I==5mA >0 mA
H on -_
Transfer (ON) time* | Maximum 1.0 ms I =120 mA
characteristics i
Typical 0.8 pF =
1/0 capacitance yp - Ciso — P f :_L MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation . )
resistance Minimum Riso — 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir== 5 mA.

*Operate/Reverse time

Input

Output

Toff

B For Dimensions, see page 52.

For type of connection, see page 57.

B For Schematic and Wiring Diagrams, see page 57.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A
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2. On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 4 and 6;
LED current: 0 mA;
Continuous load current: 120 mA (DC)
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Ambient temperature, °C
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3. Operate (OFF) time vs. ambient temperature
characteristics

LED current: 5SmA,;

Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)

1.2
21,0
g
=08
Iy
S
<] p
008 [~
©
2 //
S04 -
0.2

40 20 0 20 40 60
Ambient temperature, °C

8085

102

07/2005

en_ds_aqv414: 010404J



GU PhotoMOS (AQV414)

4. Reverse (ON) time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)
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5. LED operate (OFF) current vs. ambient
temperature characteristics
Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)
5

LED operate (OFF) current, mA
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6. LED reverse (ON) current vs. ambient
temperature characteristics
Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)
5

LED reverse (ON) current, mA
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7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA
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8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Ambient temperature: 25°C 77°F

S

S

Off state leakage current, A
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Load voltage, V

10. Operate (OFF) time vs. LED forward
current characteristics
Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC);
Ambient temperature: 25°C 77°F
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11. Reverse (ON) time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC);
Ambient temperature: 25°C 77°F
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12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F
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GU PhotoMOS

- Compact DIP (2 Form B
Panasonic P ( )

Controls load voltage 400V.

8-pin type.

mm inch

w
(2]

[
L]
Y

FEATURES

1. Approx. 1/2 the space compared
with the mounting of Two 1 Form B
photo MOS units

1 11
Two 1 Form B units
O O
LT LT | ]
1 1 17
2 Form B type
O
L Lr

2. Applicable for 2 Form B use as well
as two independent 1 Form B use

3. Low thermal electromotive force
(Approx. 1 uV)

4. Eliminates the need for a counter
electromotive force protection diode
in the drive circuits on the input side

(AQWA414)

5. Controls load currents up to 0.13 A
with an input current of 5 mA

6. High speed switching: operate time
typical of 300 us

7. Eliminates the need for a power
supply to drive the power MOSFET

8. Extremely low closed-circuit offset
voltages to enable control of small
analog signals without distortion

9. Surface-mount model available

TYPICAL APPLICATIONS

« High-speed inspection machines
« Telephone equipment
* Computer

Output rating* Part No.
Through hole . Packing quantity
Type . ; terminal Surface-mount terminal
Yl Loa Loa -
voltage | current . Tape and reel packing style
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains
AC/DC type | 400V | 100 mA AQW414 AQWA414A AQW414AX AQWA414AZ 1 bafc% E?Htains 1,000 pcs
400 pcs.

*Indicate the peak AC and DC values.

Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

RATINGS
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQWA414(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage Vi 400 V
) Peak AC, DC
output Continuous load current I 0.1A(0.13A) (): in case of using only 1 channel
Peak load current Ipeak 0.3A 100 ms (1 shot), VL. =DC
Power dissipation Pout 800 mwW
Total power dissipation Pr 850 mwW
1/0 isolation voltage Viso 1,500 V AC
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstag —40°C to +100°C —40°F to +212°F

104

07/2005

en_ds_agw414: 010404J



GU PhotoMOS (AQW414)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQWA414(A) Condition
Typical 0.7 mA
LED operate (OFF) current - IFoft IL = Max.
Maximum 3mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon IL = Max.
Typical 0.64 mA
Typical 1.25V (1.14 V atIr =5 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
Typical 26 Q IF=0mA
On resistance - Ron IL.= Max.
Output Maximum 50Q Within 1 s on time
. IF=5mA
Off state leakage current Maximum ILeak 1uA Vi = 400 V
Typical 0.46 ms =
Operate (OFF) time* yp - Toff Ie _ 0 mA>5mA
Maximum 1ms IL = Max.
Typical 0.40 ms =
Transfer Reverse (ON) time* yp - Ton Ie _ 5 MA>0 mA
i Maximum 1ms IL = Max.
characteristics | 08
Typical .8 pF =
1/0O capacitance yp - Ciso P f :_L MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance | Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir = 5 mA.

*Operate/Reverse time

Input

Output

Toff

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 58.
B For Cautions for Use, see page 63.

For type of connection, see page 58.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

140

—40°F to +185°F

Using only 1 channel

n
o

Using 2 channels

o
o

\\ \\
N

Load current, mA
o]
o

60 N
N
40
20
0
40 20 0 20 40 60 8085100

——— Ambient temperature, °C

2. On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

LED current: 0 mA;

Continuous load current: 100 mA (DC)

60

50

40

On resistance, Q

- n
o o

o

3. Operate (OFF) time vs. ambient temperature
characteristics

LED current: 5 mA;
Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC)

-40 -20

60 8085

Ambient temperature, °C

1.2

1.0

Operate (OFF) time, ms
o
o

©
IS

-20

-20

0

20 40 60 8085

Ambient temperature, °C
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GU PhotoMOS (AQW414)

4. Reverse (ON) time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
1.2

=)

o
©

o
o

Reverse (ON) time, ms

/

™~

o
S

P~

T —

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate (OFF) current vs. ambient
temperature characteristics
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
5

LED operate (OFF) current, mA
w

2

1 /,//
T =]

0

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
5

LED reverse (ON) current, mA
(&)

Prd

1 L
/
—//

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
o 1.4
:"? 50mA
5 .. [omasy
213 Taoma Y
2 10mA \\\
S 1.2 MAS] \‘\i\\
[a) \\\\
W14 ~
\
~
1.0
020 20 0 20 40 60 8085100

——— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F
120

-
o
o

N

I

o]/
w1/
201
6 -5 -4 321

4

Current, mA

J

2345
7/ -20‘**VOItage, v—

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

o
S

o
&

Off state leakage current, A
=

0 20 40 60 80 100
Load voltage, V

10. Operate (OFF) time vs. LED forward
current characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F

11. Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

3.0 1.2 120
g 25 21.0 5100
- - [0
£ g g
=20 =08 £ 80
4
5 8 g
2 15 206 < 60
2 23
2 ¢
o 1.0 T 0.4 O 40 \
0.5 \ 0.2 ‘ 20 \
0 0 0
10 20 30 40 50 60 10 20 30 40 50 60 0 10 20 30 40 50 60
—> LED forward current, mA —> LED forward current, mA — Applied voltage, V
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c“us AQW610S  (AQY612S)

Super miniature design,
SOP (1Form A/1Form B)

GU PhotoMOS

Panasonic

) . 8-pin type.
ideas for life Controls load voltage 60V, (AQW6 108)
350V.
2.2 channels in super miniature Controls low-level analog signals
44 design PhotoMOS relays feature extremely low
SOy The device comes in a super-miniature closed-circuit offset voltage to enable
<’/-083 SO package measuring (W) 4.4 x control of low-level analog signals without
<5 (L) 9.37 x (H) 2.1 mm (W) .173x (L) .369x distortion
mminch  (H).083 inch —approx. 38% of the 4. Low-level off-state leakage current
volume and 66% of the footprint size of
, . DIP type PhotoMOS relays.
o— N.C. +—o0
57}4/ [“3:_3 (DIP) (SOP) TYPICAL APPLICATIONS
3 | | 8 Approx. 38% » Power s_upply _
4 }4/ [15 5 Volume » Measuring equipment
o NO T —) @ « Security equipment
« Telephone equipment
FEATU RES Approx. 66% . Compqter input machine
. . Footorint * Industrial robots
1. 60V type couples high capacity P - <§§§> « High-speed inspection machines
(0.45A) with low on-resistance (1Q).
ltem GU SOP (1 Form A/
1 Form B type) type @, 3. Tape and reel
Part No. AQW610S | AQW612S The device comes standard in a tape and
Load voltage 350V 60V reel (1,000 pcs./reel) to facilitate
Continuous 01A 0.45A automatic insertion machines.
load current ' ) Applicable for 1 Form A 1 Form B use
ON resistance 180 10 as well as two independent 1 Form A
(typ.) and 1 Form B use
TYPES
1. AC/DC type
Output rating* Part No. Packing quantity in tape and reel
Load voltage Load current Picked from the 1/2/3/4-pin side Picked from the 5/6/7/8-pin side g4 y P
60V 450 mA AQW612SX AQW612SZ 1,000 pcs.
350 V 100 mA AQW610SX AQW610SZ 1,000 pcs.

*Indicate the peak AC and DC values.
Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 50 pcs.;
Case: 1,000 pcs.)
(2) For space reasons, the package type indicator “X” and “Z" are omitted from the seal.

RATING

1. AC/DC type
1. Absolute maximum ratings (Ambient temperature : 25°C 77°F)

ltem Symbol AQW612S | AQW610S Remarks

LED forward current I 50 mA
Input LED reverse voltage Vr 5V

Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%

Power dissipation Pin 75 mwW

Load voltage (peak AC) Vi 60V 350 V

Peak AC, DC

Continuous load current I 0.45A (0.55 A) 0.1A(0.13A) (): in case of using only 1a or 1b,
Output 1 channel

Peak load current Ipeak 15A 0.3A 100 ms (1 shot), VL. = DC

Power dissipation Pout 600 mW
Total power dissipation Pr 650 mwW
1/0 isolation voltage Viso 1,500 V AC

. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures

Temperature limits - -

Storage Tstg —40°C to +100°C —40°F to +212°F
en_ds_aqw61s: 060405J 107
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AQW610S

2. Electrical characteristics (Ambient temperature : 25°C 77°F)

Item Symbol AQW612S AQW610S Condition
Typical 0.9 mA
LED operate ypl. lon IL = Max.
current Maximum 3mA
Minimum 0.4 mA
Input LED reverse _ Irot I = Max.
current Typical 0.8 mA
Typical 1.25V (1.14V atlr=5mA
LED dropout yp : Ve ( F ) e = 50 MA
voltage Maximum 1.5V
Typical 10 18 Q IF=5mA (N.O.)
On resistance ) Ron IF:_O mA (N.C.)
Maximum 25Q 25Q IL = Max. )
Output Within 1 s on time
Ir=0mA (N.O.)
Off state leakage | \yavimum | fieak 1uA I.= 5 mA (N.C.)
current =
VL = Max.
. Typical 0.65 ms (N.O.), 0.9 ms (N.C.) 0.28 ms (N.O.), 0.52 ms lF=0mA>5mA
Operate time* Ton (N.C) L = Max
Maximum 3.0ms 1.0ms '
. 0.04 ms (N.O.), 0.23 ms
Typical 0.08 ms (N.O.), 0.2 ms (N.C. ' =
Transfer Reverse time* p Tott (NO) (N.C) (N.C) :E - fﬂg(A >0 mA
characteristics Maximum 1.0 ms 1.0ms '
Typical 0.8 pF =
1/0 capacitance b - Ciso P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation -
resistance Minimum Riso 1,000 MQ 500V DC
Note: Recommendable LED forward current I = 5 mA. For type of connection, see page 58.
*Operate/Reverse time
1) N.O. 2) N.C.
Input
Input
Output Output
Toff

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 58.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Operate time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, LED current: 5 mA;
—40°F to +185°F 7 and 8; LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC)
600 : T T T T 50 2.0
AQWS12S (Using only 1 channel) —— [Between terminals 5 and 6(N.0.) —[Between terminals 5 and 6(N.O.)
_!_?'\ = == [Between terminals 7 and 8(N.C.) = = =|Between terminals 7 and 8(N.C.)
500 } AQW612S 1 N
< (Using 2 channels) o 40 w» 16 )5
£ \ < E R /
£ 400 N e g , /
g \\ £ 30 =12 4
5 8 o pRg
73 -—
5300 SN e AQWB10S | _ 2 g AQWEI2S 22 .
g \ c o A ’f ,d
o P -
3 N 20 7= o 08 o -
- = - *
20 i \omm=o=F | des L1 T
AQW610S (Using only 1 channel) - Pes
A _.-r L
100 [AQWET0S 10 0.4 p==t== )ﬂ
Using 2 channels) T AQW612 —
( smf cl ‘anne s‘) ~——T \Ql 6‘ S [ A‘QW61‘OS
0 : "
040 20 0 20 40 60 808 100 40 20 0 20 40 60 8085 06 20 0 20 40 60 W&
Ambient temperature, °C Ambient temperature, °C — Ambient temperature, °C
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AQW610S

4. Reverse time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

o771 T T 7
= Between terminals 5 and 6(N.O.)
=== Between terminals 7 and 8(N.C.)
0 0.8
£
)
£
=06
2 S
g AN
(0] S
T 0.4 S
AQWE128 T AQW610S
0.2 [ e N Y
: { T = =TL, R
T — -
\ P —
0 -40 -20 0 20 40 60 8085100

——> Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5 T T T T T T
= Between terminals 5 and 6(N.O.)

< === Between terminals 7 and 8(N.C.)
£ 4
1=
e
3 3 /
Q
©
2
o 2 A i
B /// ¢',
a / ’,4

4 A4

L~ |-~

Fmm=="

-40 20 O 20 40 60 8085

Ambient temperature, °C

6. LED reverse current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5 T T T T T
— |Between terminals 5 and 6(N.O.)
E === |Between terminals 7 and 8(N.C.)
= 4
c
g
5
o Vi
g 3 /
8 /
>
e
[a)
2 2 /// /r
- .
&‘ <
1 27
/////:"‘
- -
="
0

-40 -20 O 20 40 60 808

Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
s
Q14
K] N
313 \‘t\
Q
£ \Q\\
a 1.2 HS
4 SN 50mA
ST 3omaA
1.4 ~ T~ 20mA
\\~ 10mA
10 ™~ 5mA
<+
0

—40 20 0 20 40 60 808
Ambient temperature, °C

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T 140
— Between terminals _ 4, /]
_ﬁand 6(N.0.) | //
- inals ~ 100 7
Between terminals /4
—r7and8NC) < 80 754
+ 60
1
5 40
S 20
3-25-2-15 0.5
o5 ] 15 225
T TVoltage, V™|
4!’\
1 o L leo 11 1 |
A’ 8{\
D
prAmmmb
', A?W‘Sﬂ)‘sg.mo
o |

140

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

—0.6
= Between terminals

an / .
= = = Between terminals 0.4 =
7and8(N.C) ’
< // AQwe12S
§ 02—
£ 4
s/
0
0

-1 -0.5 0.5
4 Voltage, V
4, 0.2

9-(1). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T T T T T T T T T

10° - Between terminals 5 and 6(N.O.) _]
< = == Between terminals 7 and 8(N.C.)
5
o
g10°
[
x
«©
K]
Q
©
®10° AQW610S
= - -
) o o ] [ e o

__—————_
107*
0 20 40 60 80 100

Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T T T T T T T T T
10 |- - __ Between terminals 5 and 6(N.O.) |
< = == Between terminals 7 and 8(N.C.)
5
o
210°
©
x
©
o
L
g.0° AQW612S
17}
P g e e e
(@]
-
104 ]
4
0 20 40 60 80 100

Load voltage, V

10. Operate time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
5 T T T T

T
— Between terminals 5 and 6(N.O.)
=== Between terminals 7 and 8(N.C.)

AQWwe1 ?S

T
AQW612S

——— Operate time, ms

N

. SboooC--
0 10 20 30 40 50 60
— LED forward current, mA

11. Reverse time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.5
T I I I |
= Between terminals 5 and 6(N.O.)
= =+ Between terminals 7 and 8(N.C.)
» 0.4
€
[
£ 03
o QW610S
I I I %
3 e
0.2 m=cgessgessress
AQW612S
01
0

0 10 20 30 40 50 60
—— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

500 T T T T T
= Between terminals 5 and 6(N.O.)
" === Between terminals 7 and 8(N.C.)
2400
@
2
g |
<300 |+
Q 1
g
2 1
%‘200 .‘
o \
\ AQW6B12S
100 —% 4
<> AQW610S /
o o - LR e k] Sy
0 10 20 30 40 50 60

Applied voltage, V
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Panasonic

Compact DIP (1Form A/
1Form B) 8-pin type.
Controls load voltage 400V.

mm inch

FEATURES

1. Approx. 1/2 the space compared
with the mounting of aset of 1 Form A
and 1 Form B photoMOS relays

2. Applicable for 1 Form A 1 Form B
use as well as two independent 1
Form A and 1 Form B use

3. Low thermal electromotive force
(Approx. 1 uVv)

4. Eliminates the need for a counter
electromotive force protection diode
in the drive circuits on the input side
5. Controls load currents up to 0.13 A
with an input current of 5 mA with load
voltage of 400 V

6. High speed switching: operate time
of 300 us typical.

C“ us

GU PhotoMOS

(AQW614)

7. Eliminates the need for a power
supply to drive the power MOSFET
8. Extremely low closed-circuit offset
voltages to enable control of small
analog signals without distortion
(Typical 100 pA at 400 V)

9. Stable on resistance

TYPICAL APPLICATIONS

« High-speed inspection machines
« Telephone equipment
* Computer

Output rating* Part No.
Through hole . Packing quantity
oo terminal Surface-mount terminal
yP Load Load Tape and reel packing style
voltage | current )
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains
AC/DC type | 400V | 100 mA AQW614 AQWBE14A AQWB14AX AQWE14AZ | |\ ati% ?:?Ht ains 1,000 pcs.
400 pcs.

*Indicate the peak AC and DC values.

Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

RATINGS
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW614(A) Remarks

LED forward current Ir 50 mA
Input LED reverse voltage VR 5V

Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%

Power dissipation Pin 75 mW

Load voltage Vi 400 V

Peak AC, DC

Continuous load current I 0.1A(0.13A) (): in case of using only 1a or 1b,
Output 1 channel

Peak load current Ipeak 0.3A 100 ms (1 shot), V. = DC

Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1O isolation voltage Vio 1,500V AC Between input and outputibetween

. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures

Temperature limits 5 5

Storage Tstg —40°C to +100°C —40°F to +212°F

110
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GU PhotoMOS (AQW614)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQW614(A Condition
y! Q
Typical on 0.9 mA
LED operate (OFF) current JPK Iron (N.O.) IL =100 mA
Maximum | Irot (N.C.) 3mA
Minimum o 0.4 mA
Input LED reverse (ON) current - Iratt (N.O.) IL =100 mA
Typical IFon (N.C.) 0.8 mA
Typical 1.25V (1.14V atlr =5 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
Typical 27 Q IF=5mA (N.O.)
On resistance Maximum Ron 500 :E z (l)ogpr‘ng\l'c')
Output within 1 s on time
IF=0mA (N.O.)
Off state leakage current Maximum ILeak 1pA IF=5mA (N.C.)
VL =400V
. Typical Ton (N.O.) 0.28 ms (N.O.) 0.43 ms (N.C.) lF=0mA>5mA
O te (OFF) time*
perate ( ) Ime Maximum Toft (NC) 1ms It =100 mA
) Typical Tot (N.O.) 0.04 ms (N.O.) 0.3 ms (N.C.) lF=5mA>0mA
R ON) time*
Transfer everse (ON) time Maximum | Ton (N.C.) 1ms It =100 mA
characteristics cal 0.8 F
Typical . =
1/0O capacitance yp - Ciso P f :_L MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance | Minimum Riso 1,000 MQ 500 vV DC

Note: Recommendable LED forward current Ir = 5 mA.

*Operate/Reverse time

Input

Output

1) N.O.

Ton
on )

Input

Output

For type of connection, see page 58.

Toff

|«

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 58.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

2. On resistance vs. ambient temperature

characteristics

characteristics

3. Operate (OFF) time vs. ambient temperature

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

LED current: 5 mA;
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

140 Us v on ] 60 T T T T ™ 1.2 T T T T T ™1
sing only 1 channe — Between terminal 5 and 6 (N.O.) — Between terminal 5 and 6 (N.O.)
120 L] AN --- Between terminal 7 and 8 (N.C.) -=- Between terminal 7 and 8 (N.C.)
N 50 o 1.0
. £
< U 2 ch: | - .
< 100 sing 2 channels N a G K
= AN g 40 > Eos 7
5 NC N § L~ @ .
5 80 = - w 4
3 NN ? 30 =27 Sos 4
g 60 N : T o b
o - ’
= \\ o - T g e A
20 204 =
40 [e) _4-- //
20 10 0.2
0
40 -20 O 20 40 60 8085100 0 40 -20 O 20 40 60 8085 0 40 20 O 20 40 60 8085
Ambient temperature, °C —> Ambient temperature, °C Ambient temperature, °C
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GU PhotoMOS (AQW614)

4. Reverse (ON) time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

1.2 T T T T T |
— Between terminal 5 and 6 (N.O.)
==+ Between terminal 7 and 8 (N.C.)

-
o

©
©
4

o
o

N

IS
4

4

Reverse (ON) time, ms
P

o

)
r

1

40 -20 0O 20 40 60 8085
Ambient temperature, °C

5. LED operate (OFF) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

6 T T T T T 1

E — Between terminal 5 and 6 (N.O.)
. === Between terminal 7 and 8 (N.C.)

€ 5
o
5
o
T 4
[TH
<
jo}
B 3
(93
&
a2 7
4 =24

1 //

==
=]
0

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)

6 T T T T T ™
< — Between terminal 5 and 6 (N.O.)
? === Between terminal 7 and 8 (N.C.)
E 5
3
2 4
o
<
3 3
[
>
e
o 2 ”
= | ~7]
1 5{/
0

40 20 0 20 40 60 8085
— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
> 1.4
S ~
o]
T 13
> N
= I~
5 \ \
§'1.2 t\\§ —~—
° \ ~ 50mA
o \\ Y
8, T
. \Q. 10mA
~ 5mA
1.0
=
0

40 20 0 2 40 60 8085
——— Ambient temperature, °C

o

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

] Between terminal —
< 7 and 8
E 190 (Ne)
c-80
e y/
5- 60
© 40 / Between terminal
[ : Y/ |5and6(N.O)
| 20 V. I 1 1
5435 4 1]
234595
7 -20 —7Voltage, V |
J
y/
/AR
-100
|

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

-
Q

-
Q

— Off state leakage current, A

| | Between terminal 7 and 8 (N.C.)|__|
100 y
A |
( Be}wegn te{miqal 5‘and 6 (N.O.)
ool LI LT T[]
0 20 40 60 80 100

—> Load voltage, V

10. Operate (OFF) time vs. LED forward
current characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F

3.0

— Between terminal 5 and 6 (N.O.)
==+ Between terminal 7 and 8 (N.C.)

n
)

n
=}

-
o

o
[$)]
=

——— Operate (OFF) time, ms
o

I

10 20 30 40 50 60
—> LED forward current, mA

11. Reverse (ON) time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F

0.6

T T T T 1
— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)

o
2

I
IS

L=

o
M)

Reverse (ON) time, ms
o
w
|

o

10 20 30 40 50 60
— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

120 T T T T 1
— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
L 100 b
8’ h
1
S 80 [+
£ 1
o
S 60 [r
5 1
2 1
=4 1
S 40
1
[}
v

20

4
4
A

———

10 20 30 40 50 60
— Applied voltage, V

112

07/2005

en_ds_agw614: 010404J



Panasonic

Short circuit protection
(Latch type).

FEATURES

1. Short circuit protection (Latch type)
44 When the output current exceeds a fixed

amount, it is cut and the off state is
maintained. The relay can be restored by

turning off the input current and then

GU PhotoMOS

(AQY210KS)

TYPICAL APPLICATIONS

* Modem and Telephone equipment
» Measuring and Testing equipment
* Security equipment

« Industrial equipment

« Traffic signal control

turning it back on.

2. SO package 4-Pian type in super
miniature design

3. Tape and reel

The device comes standard in a tape and
reel (1,000 pcs./reel) to facilitate
automatic insertion machines.

4. Controls low-level analog signals

5. Low-level off state leakage current

mm inch

-

o
Lo

Output rating* Part No. ”
- — - P Packing quantity
Type Picked from the 1/2-pin side Picked from the 3/4-pin side .
P Load voltage | Load current P P in tape and reel
1 Form A 1 Form A
AC/DC type 350V 120 mA AQY210KSX AQY210KSZ 1,000 pcs.

* Indicate the peak AC and DC values.
Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 100 pcs.;
Case: 2,000 pcs.)
(2) For space reasons, the initial letters of the product number “AQY” and “S” are omitted on the product seal.
The package type indicator “X” and “Z” are omitted from the seal. (Ex. the label for product number AQY210KS is 210K).

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY210KS Remarks

LED forward current Ir 50 mA

Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 350V

Output Continuous load current (peak AC) I 0.12 A
Power dissipation Pout 300 mW

Total power dissipation Pr 350 mwW

1/O isolation voltage Viso 1,500 V AC

. Operating Topr —40°C to +85°C —40°F to +185°F | Non-condensing at low temperatures

Temperature limits - -

Storage Tstg —40°C to +100°C —40°F to +212°F

en_ds_aqy210ks: 010404J 113
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GU PhotoMOS (AQY210KS)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY210KS Condition
Typical 1.1 mA
LED operate current - IFon IL = Max.
Maximum 3.0mA
Minimum 0.3 mA
Input LED turn off current - IFoff IL = Max.
Typical 1.0 mA
Typical 1.32V (1.13V atlIr =5 mA)
LED dropout voltage - VF IF =50 mA
Maximum 15V
_ Typical 23.50 IF=5mA
On resistance - Ron I =120 mA
Maximum 35Q Within 1 s on time
. IF=0mA
Off state leakage current Maximum ILeak 1pA VL= 350 V
Output Minimum 160 mA
Cut off current | Typical Ishut 200 mA Ie - 5 mA )
Over current - Within 20ms on time
protection Maximum 240 mA
S . IF=5mA
Detection time | Typical Tshut 50us VL = 350 V DC short circuit
Typical 0.7 ms =
Turn on time* yp - Ton IF = 5mA
Maximum 2ms IL = Max.
. Typical 0.07 ms IF =5 mA
Transfer Turn off time* N Tort _
IL = Max.
characteristics MaX|m|um 1ms L
Typical 0.8 pF =
1/0O capacitance P - Ciso P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir== 5 mA.

*Turn on/Turn off time

Input

Output

Ton
—

For type of connection, see page 56.

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

140

2. On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load current: Max.(DC)

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA;

Continuous load current: Max.(DC)

50 5
120
40 4
< \ G @
€ 100 N\ @ E
- Q [
5 L 5 a0 £,
= 80 k7] - <
3 N ] 5
8 60 S 20 P2
40
20 10 1 S —
0 0
-40 -20 O 20 40 60 8085 100 -40 -20 0 20 40 60 8085 40 20 O 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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GU PhotoMOS (AQY210KS)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA;

Continuous load current: Max.(DC)

0.5

0.4

0.3

Turn off time, ms

0.2

0.1

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient

temperature characteristics

Continuous load current: Max.(DC)

LED operate current, mA

T

40 20 0O 20 40 60 8085

Ambient temperature, °C

6. LED turn off current vs. ambient temperature

characteristics
Continuous load current: Max.(DC)

5

<<

E 4

1=

e

3

::3

o

1S

2

82

a /’
1 ///

//

40 20 0 20 40 60 8085

Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
> 14
S \\
B T~~~
S 13l [
g. \\t\ ™~ soma
g 12 \\t ~goma
o I~ \~ 1
A » \\> 20mA
~ 10mA
\‘SmA
1.0
0:.‘:
40 20 0 20 40 60 808 100

—— Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

n
o
o

|
o
(=]

/

Cur‘rent, mA™]|
)
o

/

/

o
o
o O

0 2 4

N

.50 —Voltage,V__|

6

/ -100

-150

-200

9. Off state leakage current vs. load voltage

characteristics
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

< 10°

N
4

<

Off state leakage current,
=)

10" /

10
0

Load voltage, V

20 40 60 80 100

10. Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4; Load
voltage: Max.(DC); Continuous load current:Max.(DC);
Ambient temperature: 25°C 77°F

11. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4; Load
voltage: Max.(DC); Continuous load current:Max.(DC);

Ambient temperature: 25°C 77°F

12. Output capacitance vs. applied voltage

characteristics
Measured portion: between terminals 3 and 4;

Frequency: 1 MHz; Ambient temperature: 25°C 77°F

1.5 0.2 200
w
Q
g 20.15 g 150
- - c
£ £ :
= = S
c = Q
g g 0.1 8 100
5 5 5
= ~— ~ [, 8
05 // 8
0.05 50
0 0 0
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
—— LED forward current, mA LED forward current, mA — Applied voltage, V
13. Cut off current vs. ambient temperature 14. Detection time vs. ambient temperature
characteristics characteristics
Measured portion: between terminals 3 and 4; Measured portion: between terminals 3 and 4;
LED current: 5 mA, within 20ms on time LED current: 5 mA; Load voltage: Max.(DC);
300 300
« 250 250
1]
€ I~ =
) \\ )
£ 200 ~ £ 200
2 N =
3 \\ ,§
£ 150 8 150
3 8
100 100
50 50
\\—
0
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C
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GU PhotoMOS (AQY210KS)

What is short circuit protection latch type?

When the load current exceeds Output voltage and output current
specifications, the short circuit protection characteristics
function kicks in and completely cuts off V-I characteristics of PhotoMOS relay

the load current, thus turning off the relay. with short circuit protection circuit
The short circuit protection inside the ‘ ‘ ‘ ‘
PhotoMOS relay instantaneously - S R SR SRS
(typ. 50 ps) and completely cuts of the
load current.

This protects any circuits that follow the
PhotoMOS relay from excess current. . ]
There is almost no heating ofthe [ L [ERS IRRS AR
PhotoMOS relay, which prevents it from : ‘ : :

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Output current

becoming damaged. To restore the Output voltage
function of the relay turn off the input _
current and then turn it back on. Operation chart
In order to operate the short circuit SmA
protection function, ensure that the input Relay input J L
current is at least Ir = 5 mA. current 0
Occurrence of — Abnormal current

short circuit current

120mA
Relay output
current
0

Normal relay operation

The short circuit current The relay operates normally
Detection time detection device latches when the input current is reset.
(approx. 50 [Is) when the relay is off. If the output section shorts even after

the input current is reset, it will latch
when the short circuit current is
detected again and the relay turns off.

116 en_ds_aqy210ks: 010404J
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Short circuit protection
(Non latch type).
Controls only DC load.

Panasonic

ideas for life

FEATURES

1. Protects Circuit from excess current

The short circuit protection function
prevents the continued flow of short
current. After short current is detected,
load current is monitored, and if the load
returns to normal, the relay returns to
normal operation.

2. No need for fuses, polyswitches, or
other protectors

mm inch

A s

GU PhotoMOS

(AQV112KL)

TYPICAL APPLICATIONS

« Industrial equipment
« Traffic signal control
* Security equipment

+ B The built-in short circuit protection
10— ¥ 2 —o6 function eliminates the need for
20— | —35 overcurrent protectors, reducing
30— —04 mounting costs and space requirements.
3. High capacity
Can control up to 0.5A (60 VDC) load
current.
Part No.
Output rating* Packing quantit
S P 9 Through hole Surface-mount terminal g4 y
Type I/0 isolation terminal
voltage Tape and reel packing style
Load Load . - -
voltage | current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side | 4/5/6-pin side
1 tube contains
DC | 1500V | 60V |500mA| AQVII2KL | AQVII2KLA | AQVI12KLAX | AQV112KLAZ S0 pes. 1,000 pcs
type ! 1 batch contains ' :
500 pcs.
*Indicate the DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQV112KL(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak DC) Vi 7 to 60V
Output Continuous load current (peak DC) I 0.5A
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mwW
1/0 isolation voltage Viso 1,500 V AC
Temperature limits Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
P Storage Tstg —40°C to +100°C —40°F to +212°F

en_ds_aqv112kl: 010404J
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GU PhotoMOS (AQV112KL)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQV112KL(A) Condition
Typical 0.8 mA
LED operate current - IFon I = 100mA
Maximum 10 mA
Minimum 0.3 mA
Input LED turn off current - IFoff I = 100mA
Typical 0.7 mA
Typical 1.35V (1.17 V at Ir = 10 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
Typical 0.55Q =
On resistance yp - Ron IF = 10 mA
Maximum 20Q I = Max.
Typical 5V
Output Load short circuit detection voltage P - VisHt Ie =10 mA
Maximum Vv
Off state leakage current Maximum ILeak 1pA Ir =0 mA
VL = Max.
Typical 2.0ms IF =10 mA
Turn on time* - Ton IL =100 mA
Maximum 5.0ms Vi=10V
Typical 0.1ms IF =10 mA
Transfer Turn off time* : Tor It = 100 mA
characteristics Maximum 1.0 ms V=10V
Typical 0.8 pF =
1/0O capacitance P - Ciso P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir = 10 mA.

*Turn on/Turn off time

Input

Output

Ton
—

B For Dimensions, see page 52.

For type of connection, see page 55.

B For Schematic and Wiring Diagrams, see page 55.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 4 and 6;

3. Turn on time vs. ambient temperature
characteristics
Measured portion: between terminals 4 and 6;

—40°F to +185°F LED current: 10 mA; Load current: Max.(DC) LED current: 10 mA; Load voltage: 10V (DC);
Load current: 100 mA

600 2

500
S \\ G 1s 2
€ 400 2 )
[ \ 5] £ \
5 \ k] c ~N
£ 300 N 8 = N
I N c 5 N
a o - P — —

200 |_—T ]

fmeT
0.5
100
(240 20 O 20 40 60 8085100 0 -40 -20 0 20 40 60 8085 -40 -20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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GU PhotoMOS (AQV112KL)

4. Turn off time vs. ambient temperature
characteristics
Measured portion: between terminals 4 and 6;
LED current: 10 mA; Load voltage: 10 V (DC);
Load current: 100 mA (DC)

0.3

o
IS
a

o
S

154
3

Turn off time, ms

o

o
=)
o

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Measured portion: between terminals 4 and 6;
Load current: 100 mA

3
€ 25
€
e
5 2
o
L
g 15
Q
9]
g
T ///
—
0.5
0

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;

Load current: 100 mA

3
<
g 25
g
[
5] 2
o
=
o
c 15
2
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W —

//
05 L
/
0

40 20 0 20 40 60 8085
Ambient temperature, °C

7. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

10°

<

o

o

10™

1027

Off state leakage current, A

10"
0 10 20 30 40 50 60

Load voltage, V

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

0.6

04 /
< /
£ 02
g
3 0

-0.2

-0.4

-0.6

-1 -0.5 0 0.5
Voltage, V

9. LED dropout voltage vs. ambient
temperature characteristics

Measured portion: between terminals 1 and 2;
LED current: 10 to 50 mA

15
z 1.4
B S~
S T~
‘; 13 i\\
2 \\ I~
o
S 12 ™ \\\ [~~~soma
g \\\ ~30ma
|
~ 3
y [~ Tzom
: ~10mA
|

40 20 0 20 40 60 8085
Ambient temperature, °C

10. Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: 10 V (DC); Load current: 100 mA (DC);
Ambient temperature: 25°C 77°F

5

4
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€
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g
5

c 2
=]
5

1

0

-

0 10 20 30 40 50

LED forward current, mA

11. Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC); Load current: 100 mA (DC);
Ambient temperature: 25°C 77°F

0.2

o
a

o

Turn off time, ms

0.05

0 10 20 30 40 50
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

500

IN
o
=)

(]
o
(=]

Output capacitance, pF
n
o
o
———

N
100 ~—_]

0 10 20 30 40 50 60
— Applied voltage, V

13. Short circuit peak current vs. time
characteristics
Measured portion: between terminals 4 and 6;
LED current: 10 mA; Load resistance: 0;
Ambient temperature: 25°C 77°F

4

©
o0

w

n
&)

n

Short circuit peak current, A

Vi=12V

. V=24V
V=60V
1

0 10 20 30 40 50 60
Time, S

-
o

14. Short current monitoring interval vs. time
characteristics

Measured portion: between terminals 4 and 6;
LED current: 10 mA; Load resistance: 0;

Ambient temperature: 25°C 77°F

o 30

g

T

5 5

£

(=)

£ 20

]

§ V=60V

E 15 =

£ —|

3 v

3 10

E; / V=24V

7] 1
5 Vi=12v
0

0 10 20 30 40 50 60
Time, S
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GU PhotoMOS (AQV112KL)

What is short circuit protection Non-latch type?

If the load current reaches a Operation chart (Non-latch type)
predetermined overcurrent level, the
output-side short circuit protection Input Current

function cuts off the load current. It then
monitors the load current, and if it returns
to normal, automatically recovers to
normal relay operation.

In order to operate the short circuit
protection function, ensure that the input
current is at least Ir = 10 mA.

| |
@ Load short detected | |
/ | |
| |

| |

® Load turn off

Output Current

@ Function operation

120 en_ds_aqv112kl: 010404J
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Panasonic

Current Limit Function.
SOP (1 Form A) 4-pin type.

mm inch

-

FEATURES

1. Current Limit Function

To control an over current from flowing,
the current limit function has been
realized. It keeps an output current at a
constant value when the current reaches
a specified current limit value.

2. Enhancing the capability of surge
resistance between output terminals
The current limit function controls the ON
time surge current to enhance the

GU PhotoMOS

(AQY210LS)

(6-pin) (4-pin)

Approx. 70%

Approx. 70%

Footprint<§§§§> - <8>

4. Tape and reel

Volume

5| 3 gai)abtlltlttaym(zfns;;ge resistance between The device comes standard in a tape and
utpu : o ] reel (1,000 pcs./reel) to facilitate
3. SO package 4-Pin type in super automatic insertion machines.
m'“'a‘”Te design . - 5. Controls low-level analog signhals
The device comes in a super-miniature
SO package 4-Pin type measuring (W) 6. Low-level off state leakage current
4.3%x(L) 4.4x(H) 2.1 mm (W) .169x(L)
.173%(H) .083 inch—approx. 70% of the
volume and 70% of the footprint size of TYPICAL APPLICATIONS
SO package 6-pin type PhotoMOS « Telephone equipment
Relays. * Modem
TYPES
Output rating* Part No. backi o
- TR - T acking quantity in
Type Load voltage | Load current Picked from the 1/2-pin side Picked from the 3/4-pin side tape and reel
1 Form A 1 Form A
AC/DC type 350 V 120 mA AQY210LSX AQY210LSZ 1,000 pcs.

* Indicate the peak AC and DC values.

Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 100 pcs.;

Case: 2,000 pcs.)

(2) For space reasons, the initial letters of the product number “AQY” and “S” are ommited on the product seal. The package type indicator “X”

and “Z" are omitted from the seal. (Ex. the label for product number AQY210LS is 210L).

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY210LS Remarks
LED forward current Ir 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) A 350 V
Output | Continuous load current I 0.12 A
Power dissipation Pout 300 mwW
Total power dissipation Pr 350 mwW
1/O isolation voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F

en_ds_aqy210Is: 010404J
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GU PhotoMOS (AQY210LS)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQY210LS Condition
Typical 1.2 mA
LED operate yp . Ion IL = Max.
current Maximum 3mA
Minimum 0.4 mA
Input LED turn off _ Irof I = Max.
current Typical 1.1 mA
Minimum 1.25(1.14V atlr=5mA
LED dropout ! Ve ( F ) I = 50 mA
voltage Typical 15V
Typical 20Q IF=5mA
On resistance ] Ron IL = Max.
Maximum 25Q Within 1 s on time
Output
Off state leakage ) IF=0
current Maximum ILeak 1pA VL = Max.
Current limit Typical — 0.18 A IF=5mA
Typical 0.5 ms =
Turn on time* yp - Ton Ie _ 5 mA
Maximum 2.0ms I = Max.
Typical 0.08 ms =
Turn off time* yp - Tott Ie _ 5 mA
Transfer Maximum 1.0ms I = Max.
characteristics ;
Typical 0.8 pF =
1/0O capacitance yp - Ciso P f l_MHZ
Maximum 1.5 pF Ve=0V
Initial I/O isolation . )
resistance Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir== 5 mA.

For type of connection, see page 56.

*Turn on/Turn off time

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

Input

Output

Ton
=

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature:
—40°C to +85°C
—40°F to +185°F
140

n
o

N

o
o

Load current, mA
@®
o

(o2}
o
A

IS
o

n
o

0
-40 -20 0 20 40 60 8085100

—— Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max.(DC)

50
o 40
g
o
S
% 80
g y
c /
O 29 /,/
//
—
10
0

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)

3.0

25

2.0

Turn on time, ms

e
—
|

40 20 0 20 40 60 8085
Ambient temperature, °C
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GU PhotoMOS (AQY210LS)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)

0.5

0.4

0.3

Turn off time, ms

o
[N

o
o

T—
[ ———

40 -20 0O 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max.(DC);
Continuous load current: Max.(DC)
5

LED operate current, mA

P

//

40 20 0 20 40 60 808
———— Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics
Load voltage: Max.(DC);
Continuous load current: Max.(DC)
5

ES

w

n

LED turn off current, mA

1 /l/
//

e "1

40 20 0O 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
g 14
©
13 b‘i\
§. N
o i
512 TN 50mA
o I~ 50m
8 N
14 ~ ~—" 20mA
\\~10mA
™~ 5mA
1.0
020 20 0 20 40 60 e

Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

2
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I
<
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< 80 II
2 60
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O 40
| 20 /
5 -4 -3 -2 1
[ 3\ z‘ 1
20 4 VoItaqe,V%
40
I -60
8
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1

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

A
5

o

Off state leakage current,
o

107

0 20 40 60 80 100
—> Load voltage, V

10. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F

1.2

1.0

0.8

Turn on time, ms

0.2 \
N —

0 10 20 30 40 50 60
——— LED forward current, mA

11. Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F

0.12

0.10

0.08

0.06

Turn off time, ms

0.04

0
0 10 20 30 40 50 60
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

200

150

Output capacitance, pF

0 10 20 30 40 50
Applied voltage, V

What is current limit

When a load current reaches the
specified output control current, a current
limit function works against the load
current to keep the current a constant
value.

The current limit circuit built into the
PhotoMOS relay thus controls the
instantaneous load current to effectively
ensure circuit safety.

This safety feature protects circuits
downstream of the PhotoMOS relay
against over-current.

But, if the current-limiting feature is used
longer than the specified time, the
PhotoMOS relay can be destroyed.
Therefore, set the output loss to the max.
rate or less.

« Comparison of output voltage and
output current characteristics

V-I Characteristics

Output current —

Output voltage —

en_ds_aqy210Is: 010404J

07/2005

123



Panasonic

GU (General Use) Type
1-Channel (Form A)
Current Limit Function
6-Pin Type

8.8-0. 05/\/‘ 002

< 36-0.2
Q 142-.008

6.4-0.05
s B

> 3.9-0.2
/f.154—.008
r,/

mm inch

FEATURES

1. Current Limit Function

To control an over current from flowing,
the current limit function has been
realized. It keeps an output current at a
constant value when the current reaches
a specified current limit value.

2. Enhancing the capability of surge re-
sistance between output terminals
The current limit function controls the ON
time surge current to enhance the
capability of surge resistance between
output terminals.

3. Reinforced insulation 5,000 V type
More than 0.4 mm internal insulation
distance between inputs and outputs.
Con-forms to EN41003, EN60950
(reinforced insulation).

(:“ Us

GU PhotoMOS

(AQV210HL)

4. Compact 6-pin DIP size

The device comes in a compact (W)6.4 x
(L)8.8 x (H) 3.9mm (W).252 x (L).346 x
(H).154inch, 6-pin DIP size

5. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

6. High sensitivity, low ON resistance
7. Low-level off state leakage current

TYPICAL APPLICATIONS

« High-speed inspection machines
* Telephone equipment

» Data communication equipment
« Computer

TYPES
Part No.
. ) Output rating* Throug_h hole Surface-mount terminal Packing quantity
Type I/O isolation terminal _
voltage Load Load Tape and reel packing style
voltage | current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains
At%DeC Rgfgg’gc\fd 350V |130mA | AQVZI0HL | AQU2IOHLA | AQV210HLAX | AQV2I0HLAZ | ati?] Pes. ine | 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: For space reasons, the package type indicator “X” and “Z” are omitted from the seal.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol AQV210HL(A) Remarks

LED forward current I 50 mA
Input LED reverse voltage Vr 3V

Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%

Power dissipation Pin 75 mW

Load voltage (peak AC) Vi 350V
Output | Continuous load current I 0.13A

Power dissipation Pout 500 mwW
Total power dissipation Pr 550 mwW
1/0 isolation voltage Viso 5,000 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
124 en_ds_aqgv210hl: 170105D
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GU PhotoMOS (AQV210HL)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQV210HL(A) Condition
Typical 1.6 mA
LED operate YPK I£on IL = Max.
current Maximum 3.0 mA
Minimum 0.4 mA
Input LED turn off - IFoff IL = Max.
current Typical 1.5mA
Minimum 1.14 (1.25 V at Ir = 50mA
LED dropout ! Ve ( F ) e = 5 mA
voltage Typical 15V
Typical 20Q IF=5mA
On resistance - Ron I = Max.
Maximum 25Q Within 1 s on time
Output
Off state leakage ) IF=0
current Maximum ILeak 1pA VL = Max.
Current limit Typical — 180 mA IF=5mA
Typical 0.8 ms =
Turn on time* yp - Ton Ie _ S5 MA
Maximum 2.0ms I = Max.
Typical 0.05 ms =
Turn off time* yp - Toft Ie _ S5 MA
Transfer Maximum 1.0 ms I = Max.
characteristics i
Typical 0.8 pF =
1/0 capacitance yp - Ciso P f :_L MHz
Maximum 1.5 pF Ve=0
Initial I/O isolation . !
resistance Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir~= 5 to 10 mA.
*Turn on/Turn off time

Input

Output

For type of connection, see page 57.

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 56.

B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature char-

acteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
200
< 150
£ N
3 N
K 100 N
3 AN
N
50
0
40 20 0 20 40 60 8085100

Ambient temperature, °C

2. On resistance vs. ambient temperature char-

acteristics
Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max.(DC)

50

40

30

On resistance, Q

20 ]

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature char-
acteristics

LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)

Turn on time, ms

25

0 20 40 60 8085
Ambient temperature, °C
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GU PhotoMOS (AQV210HL)

4. Turn off time vs. ambient temperature char-
acteristics
LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)

0.25

0.2

0.15 \

0.1 ~~

Turn off time, ms

0.05]}

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient tempera-
ture characteristics
Load voltage: Max.(DC);
Continuous load current: Max.(DC)
5

LED operate current, mA

7

40 20 0 20 40 60 808
——— Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Load voltage: Max.(DC);
Continuous load current: Max.(DC)

5
<
< 4
5
33 //
=
o
€ /
52 L
2 L~
-
1 //

40 20 0 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient tempera-
ture characteristics
LED current: 5 to 50 mA

15
>
g 14
s \
E 13 \‘Q\
§_ \b\\
2 1.2 HYH
© \ ~
o 50mA
g \>\§: 30mA
1.1 ~ ~—[ 20mA
\\~ TomA
L
1.0 SmA
0

40 20 0O 20 40 60 8085
Ambient temperature, °C

8. Voltage vs. current characteristics of output
at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
140

% 1o

© 80 /
60
40
20

Current

5 -4 -3 2 -

~ Voltage, V

T~
g
X D
o o

-100
-120
-140

T~

9. Off state leakage current

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

-
54

-
<

N
2

Off state leakage current, A

102

0 20 40 60 80 100
Load voltage, V

10. LED forward current vs. turn on time char-
acteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F

3

25

Turn on time, ms

|
o
\
oo

N

N—

0 10 20 30 40 50 60

LED forward current, mA

11. LED forward current vs. turn off time char-
acteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F

0.2

o
o

Turn off time, ms
o

0.05

0 10 20 30 40 50 60
—— LED forward current, mA

12. Applied voltage vs. output capacitance
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

50

40

30

ol

Output capacitance, pF

0 10 20 30 40 50
Applied voltage, V

What is current limit

When a load current reaches the
specified output control current, a current
limit function works against the load
current to keep the current a constant
value.

The current limit circuit built into the
PhotoMOS relay thus controls the
instantaneous load current to effectively
ensure circuit safety.

This safety feature protects circuits
downstream of the PhotoMOS relay

against over-current.

But, if the current-limiting feature is used
longer than the specified time, the
PhotoMOS relay can be destroyed.
Therefore, set the output loss to the max.
rate or less.

» Comparison of output voltage and
output current characteristics

V-I Characteristics

Output current —

Output voltage —-

126
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Current Limit Function.
DIP (1 Form A) 4-pin type.
Reinforced insulation

Panasonic GU PhotoMOS

5,000V type.

FEATURES

1. Current Limit Function

(AQY210HL)

4. Compact 4-pin DIP size

‘ﬁ-gg)\/\eé; To control an over current from flowing, The device comes in a compact (W)6.4 x
< 33.2 the current limit function has been (L)4.78 x (H) 3.2mm (W).252x (L).188 x
126

-

o

realized. It keeps an output current at a
constant value when the current reaches
a specified current limit value.

2. Enhancing the capability of surge
resistance between output terminals
The current limit function controls the ON
time surge current to enhance the
capability of surge resistance between
output terminals.

3. Reinforced insulation 5,000 V type
More than 0.4 mm internal insulation
distance between inputs and outputs.
Con-forms to EN41003, EN60950
(reinforced insulation).

(H).126inch, 4-pin DIP size

5. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

6. High sensitivity, low ON resistance
7. Low-level off state leakage current

TYPICAL APPLICATIONS

« Telephone equipment
e Modem

Part No.
Output rating* Packing quantit
/0 P g Thlt'g:,lmgik:lglole Surface-mount terminal 94 y

Type isolation -

voltage Load Load . Tape and reel packing style Tape and

voltage | current Tube packing style Picked from the | Picked from the Tube reel
1/2-pin side 3/4-pin side
AC/DC | Reinforced 1 tube contains 100 pcs.

type 5.000 V 350V |120mA | AQY210HL | AQY210HLA | AQY210HLAX | AQY210HLAZ 1 batch contains 1,000 pcs. 1,000 pcs.

*Indicate the peak AC and DC values.

Note: For space reasons, the initial letters of the product number “AQY”, the SMD terminal shape indicator “A” and the package type indicator “X” and

“Z" are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY210HL(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) A\ 350 VvV
Output | Continuous load current I 0.12 A
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/O isolation voltage Viso 5,000 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
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GU PhotoMOS (AQY210HL)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQY210HL(A) Condition
Typical 1.2 mA
LED operate yp . Ion IL = Max.
current Maximum 3.0 mA
Minimum 0.4 mA
Input LED turn off _ Irof I = Max.
current Typical 1.1 mA
Minimum 1.25(1.14V atlr=5mA
LED dropout ! Ve ( F ) I = 50 mA
voltage Typical 15V
Typical 200 IF=5mA
On resistance - Ron I = Max.
Maximum 250 Within 1 s on time
Output _
Off state leakage Maximum ILea 1uA I -_0 mA
current VL = Max.
Current limit Typical — 0.18 A IF=5mA
Typical 0.5 ms =
Turn on time* yp - Ton Ie _ 5 mA
Maximum 2.0 ms IL = Max.
Typical 0.08 ms =
Turn off time* yp - Tott Ie _ 5 mA
Transfer Maximum 1.0 ms IL = Max.
characteristics ;
Typical 0.8 pF =
1/0O capacitance yp - Ciso P f l_MHZ
Maximum 1.5 pF Ve=0V
Initial I/O isolation . )
resistance Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir= 5 to 10 mA.

For type of connection, see page 56.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 52.

B For Schematic and Wiring Diagrams,

see page 56.

B For Cautions for Use, see page 63.

Ton
RN

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

200
< 150
H
AN
5 100 <
o
a \
N
50
0

40 20 0 20 40 60 8085100
Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max.(DC)

50

40

30

On resistance, Q

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)

25

Turn on time, ms

//

40 20 0 20 40 60 808

Ambient temperature, °C
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GU PhotoMOS (AQY210HL)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)

0.25

0.2

0.15

Turn off time, ms

0.05(}

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max.(DC);
Continuous load current: Max.(DC)
5

IS

/

LED operate current, mA

pd

_’/

40 20 0 20 40 60 808
——— Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics
Load voltage: Max.(DC);
Continuous load current: Max.(DC)
5

LED turn off current, mA
A

[y

40 20 0 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
514
©
ERE: QQ
§ NN
£12 P~
a N 50mA
=y \>\§: SomA
\\~ 10mA
~
10 5mA
0

40 20 0 20 40 60 808
Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

140
120
100
80
60
40

20
R4
/2 2 3 45
-20 ~ Voltage, V
-40

-60
-80
-100
-120
-140

™~

Current, mA

o1
N
<o
N

T~

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

-
2

-
<

Off state leakage current, A
3

10

0 20 40 60 80 100
Load voltage, V

10. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F

3

[\
(&

N

Turn on time, ms

o
—
|

oo\

0 10 20 30 40 50 60

LED forward current, mA

N—

11. Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F

0.2

o
3

Turn off time, ms
o

0.05

0 10 20 30 40 50 60
—— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

50

40

30

ol

Output capacitance, pF

0 10 20 30 40 50
Applied voltage, V

What is current limit

When a load current reaches the
specified output control current, a current
limit function works against the load
current to keep the current a constant
value.

The current limit circuit built into the
PhotoMOS relay thus controls the
instantaneous load current to effectively
ensure circuit safety.

This safety feature protects circuits
downstream of the PhotoMOS relay
against over-current.

But, if the current-limiting feature is used
longer than the specified time, the
PhotoMOS relay can be destroyed.
Therefore, set the output loss to the max.
rate or less.

« Comparison of output voltage and
output current characteristics

V-I Characteristics

Output current —

Output voltage —
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Panasonic

Current Limit Function.
DIP (2 Form A) 8-pin type.
Reinforced insulation

5,000V type.

1 8
o— »a——o
T30
O— W ——0
3 6

mm inch

FEATURES

1. Current Limit Function

To control an over current from flowing,
the current limit function has been
realized. It keeps an output current at a
constant value when the current reaches
a specified current limit value.

2. Enhancing the capability of surge
resistance between output terminals
The current limit function controls the ON
time surge current to enhance the
capability of surge resistance between
output terminals.

3. Reinforced insulation 5,000 V type
More than 0.4 mm internal insulation
distance between inputs and outputs.
Con-forms to EN41003, EN60950
(reinforced insulation).

GU PhotoMOS

(AQW?210HL)

4. Compact 8-pin DIP size

The device comes in a compact (W)6.4 x
(L)9.86 x (H) 3.2mm (W).252x (L).388 x
(H).126inch, 8-pin DIP size (through hole
terminal type)

5. Applicable for 2 Form A use as well
as two independent 1 Form A use.

6. Controls low-level analog signals
7. High sensitivity, high speed
response.

Can control a maximum 0.12 A load
current with a 5 mA input current. Fast
operation speed of 0.5ms (typ.)

8. Low-level off state leakage current

TYPICAL APPLICATIONS

* Telephone equipment
* Modem

Part No.
Output rating* Packing quantit
) . P 9 Throug_h hole Surface-mount terminal g4 y
Type I/0 isolation terminal
voltage Tape and reel packing style
Load Load ’ - - Tape and
Tube packing style Picked from the | Picked from the Tube
voltage | current DT S reel
1/2/3/4-pin side | 5/6/7/8-pin side
1 tube contains
AC/DC | Reinforced 40 pcs.
type 5,000 V AC 350V | 120 mA | AQW210HL AQW210HLA | AQW210HLAX | AQW210HLAZ 1 batch contains 1,000 pcs.
400 pcs.

*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW210HL(A) Remarks
LED forward current IF 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 350 V
Output | Continuous load current I 0.1A(0.12 A) ():in casepoefalf(sglg'oglcy 1 channel
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 5,000 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
130 en_ds_aqw210hl: 010404J

07/2005



GU PhotoMOS (AQW210HL)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQW210HL(A) Condition
Typical 1.2 mA
LED operate yp . Ion L= Max.
current Maximum 3.0 mA
Minimum 0.4 mA
Input LED turn off : IFoft It = Max.
current Typical 1.1 mA
Minimum 1.25(1.14V atlr=5mA
LED dropout ! Ve ( F ) e = 50 mA
voltage Typical 15V
Typical 20Q IF=5mA
On resistance - Ron I = Max.
Maximum 25Q Within 1 s on time
Output _
Off state leakage Maximum ILea 1uA I -_0 mA
current VL = Max.
Current limit Typical — 0.18 A IF=5mA
Typical 0.5 ms =
Turn on time* P - Ton Ie _ 5 mA
Maximum 2.0ms IL = Max.
Typical 0.08 ms =
Turn off time* P - Toft Ie _ 5 mA
Transfer Maximum 1.0 ms IL = Max.
characteristics ;
Typical 0.8 pF =
1/0O capacitance P - Ciso P f :L_MHZ
Maximum 1.5pF Ve=0V
Initial I/O isolation L )
resistance Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir= 5 to 10 mA. For type of connection, see page 57.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 57.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max.(DC)

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)

200 50 3
40 25
< o]
g 150 e g
= 2 g 2
[ o £
5 ~N % 30 £
© 100 N ¢ r 515
8 ~ ‘\ < // c
- SN © 20 —~ = 4
\ = /
N / 1
50 // L1
10 05
0 0 0
-40 -20 0 20 40 60 8085 100 -40 -20 0O 20 40 60 808 40 20 O 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
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GU PhotoMOS (AQW210HL)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max.(DC);
Continuous load current: Max.(DC)

0.3

0.25

0.2

0.15

Turn off time, ms

i

40 20 0 20 40 60 808
——— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max.(DC);
Continuous load current: Max.(DC)
5

/|

LED operate current, mA

prd

_—/

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics
Load voltage: Max.(DC);
Continuous load current: Max.(DC)
5

LED turn off current, mA
N

L

40 -20 0O 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
g 14
©
21 Eé\
3
2 i
g2 \\t
I} ™~ 50mA
o \\\§~ 30mA
=1 S~ ™~ 50
~ mA
\Q~ 10mA
™ 5mA
1.0
0

40 20 0 20 40 60 8085
—> Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion
Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F
140

%100

© 80 /
60
40
20

Current

o
1N
w

2

2 3 4 5
20 ~Voltage, V
-40
-60

-100
-120
-140

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

3

o

o

Off state leakage current, A
>

0 20 40 60 80 100
Load voltage, V

10. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F

3

25

Turn on time, ms

N—

10 20 30 40 50 60
LED forward current, mA

11. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max.(DC); Continuous load current:
Max.(DC); Ambient temperature: 25°C 77°F

0.2

o
3

o
=

Turn off time, ms

0 10 20 30 40 50 60

LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

50

40

30

20

AN

~N

Output capacitance, pF

T ~——

0 10 20 30 40 50
——— Applied voltage, V

What is current limit

When a load current reaches the
specified output control current, a current
limit function works against the load
current to keep the current a constant
value.

The current limit circuit built into the
PhotoMOS relay thus controls the
instantaneous load current to effectively
ensure circuit safety.

This safety feature protects circuits
downstream of the PhotoMOS relay
against over-current.

But, if the current-limiting feature is used
longer than the specified time, the
PhotoMOS relay can be destroyed.
Therefore, set the output loss to the max.
rate or less.

» Comparison of output voltage and
output current characteristics

V-I Characteristics

Output current —

Output voltage —

132
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Panasonic

DIP (1 Form A) 4-pin type.
Reinforced insulation

General use and
economy type.

GU-E PhotoMOS

(AQY210EH)

5,000V type.
FEATURES
Staa 8L 1. Reinforced insqlation 5,000 V type ON resistancg of 25Q (AQY210EH).
< ja,z More than 0.4 mm internal insulation Stable operation because there are no
/ 126 distance between inputs and outputs. metallic contact parts.
e84 Con-forms to EN41003, EN60950 5. Low-level off state leakage current
< 'ﬂzg (reinforced insulation). The SSR has an off state leakage current
g1 2. Compact 4-pin DIP size of several milliamperes, whereas the
° The device comes in a compact PhotoMOS relay has typ. 100 pA even
mm inch (W)6.4x(L)4.78x(H)3.2mm (\W).252x with the rated load voltage of 350 V
(L).188x(H).126inch, 4-pin DIP size. (AQY210EH).
1 4 3. Controls low-level analog signals
S i S PhotoMOS relays feature extremely low
j closed-circuit offset voltage to enable
g_j Dl_g control of low-level analog signals without TYPICAL APPLICATIONS
distortion. « Modem
4. High sensitivity, low ON resistance * Telephone equipment
Can control a maximum 0.13 A load « Security equipment
current with a 5 mA input current. Low * Sensors
TYPES
Part No.
Output rating* Packi tit
. . utput rating Throug_h hlole Surface-mount terminal acking quantity
Type I/Oisolation termina
voltage Tape and reel packing style
Load Load Tube packing style i i Tube Tape and
voltage current p g Picked fromthe | Picked from the reel
1/2-pin side 3/4-pin side
30V | 1,000mA | AQY21lEH AQY211EHA | AQY211EHAX | AQY211EHAZ
, orced 60V 550 mA | AQY212EH AQY212EHA | AQY212EHAX | AQY212EHAZ | 1 tube contains
AC/DC | Reinforce 100 pcs.
type 5,000 V 350V 130 mA | AQY210EH AQY210EHA | AQY210EHAX | AQY210EHAZ | ;| [ o ine | 1,000 pes.
400 V 120 mA | AQY214EH AQY214EHA | AQY214EHAX | AQY214EHAZ 1,000 pcs.
600 V 50 mA | AQY216EH AQY216EHA | AQY216EHAX | AQY216EHAZ

*Indicate the peak AC and DC values.
Note: For space reasons, the initial letters of the product number “AQY”, the SMD terminal shape indicator “A” and the package type indicator “X” and
“Z" are omitted from the seal.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

ltem Symbol | AQY211EH(A) | AQY212EH(A) | AQY210EH(A) | AQY214EH(A) | AQY216EH(A) Remarks

LED forward current I 50mA
LED reverse voltage Vr 5V

Input =

P Peak forward current lep 1A ]I(Du]t-)(/)?agt%r - 01%

Power dissipation Pin 75mwW
Load voltage (peak AC) Vi 30V 60V 350V 400 V 600 V
Continuous load current I 1A 0.55 A 0.13 A 0.12 A 0.05A

Output

PU | peak load current Iea 3A 15A 0.4 A 0.3A 015A |00 Mms (1 shoy,

Power dissipation Pout 500mwW

Total power dissipation Pr 550mwW

1/0 isolation voltage Viso 5,000 V AC

Temperature Operating Topr —40°C to +85°C —40°F to +185°F Ilgsvnt-g%r;deergtslljrsgsat

limits

Storage Tstg —40°C to +100°C —40°F to +212°F
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GU-E PhotoMOS (AQY210EH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

ltem Symbol | AQY211EH(A) | AQY212EH(A) | AQY210EH(A) | AQY214EH(A) | AQY216EH(A) | Condition
Typical 1.2mA
LED operate yp . Ion lL=Max.
current Maximum 3.0mA
Minimum 0.4mA
Input LED turn off : IFoft lL.=Max.
current Typical 1.1mA
Typical 1.25(1.14 V at Ir=5mA
LED dropout yPII Ve ( F ) le=50mA
voltage Maximum 1.5V
. l==5mA
Typical 0.25Q 0.85Q 18Q 26Q 52Q =M
On resistance Ron \/L\Ethﬁxxi s
Output Maximum 0.5Q 2.50Q 25Q 35Q 120Q on time
Off state leakage . IF=0mA
current Maximum ILeak 1pA Vi=Max.
Typical 1.5ms 1ms 0.5ms =
Turn on time* yp - Ton IF_SmA
Maximum 5ms 4ms 2.0ms lL.=Max.
Typical 0.1ms 0.05ms 0.08ms 0.04ms =
Transfer Turn off time* Myp N Toft 1.0 :E:l?/]n;)’?
character- aX|m|um Oms i
isti Typical 0.8pF =
Istics 1/0O capacitance P - Ciso P f l_MHZ
Maximum 1.5pF Ve =0V
Initial 1/ isolation | \pimum | R 1,000MQ 500V DC
resistance
Note: Recommendable LED forward current Ir=5 to 10mA. For type of connection, see page 56.

*Turn on/Turn off time

Input

””””” 90%

Output 10%

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1-(1). Load current vs. ambient temperature 1-(2). Load current vs. ambient temperature 1-(3). Load current vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F —40°F to +185°F —40°F to +185°F
200 1.2 0.07
1 0.06
AQY211EH
E 150 E \\ E 0.05
2 AQY210EH 2 08 £ | aavateeH | N\
& TN\ 2 N N
3 100 AQY214EH NI\ 3 6 N g 0.04 \\
© © ©
3 \\ 3 AQY212EH | N N S 0.03 NQ
N 0.4
50 q 0.02
02 0.01
%0 20 0 20 40 60 8085700 % 20 0 20 40 60 608 100 % 20 0 20 40 60 608 100
——— Ambient temperature, °C — Ambient temperature, °C — Ambient temperature, °C
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GU-E PhotoMOS (AQY210OEH)

2-(1). On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

50

»
o

AQYZwL

On resistance, Q
w
o

LT /’
20 //,/ AQY210EH
— //
— |
10
0

40 -20 0 20 40 60 8085
Ambient temperature, °C

2-(2). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4;

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

2
G 15
(o]
< v
[0
2 AQY212EH//
o 1 =
—
—T
05 ”
AQY211EH_|_~
0

40 20 0O 20 40 60 8085
— Ambient temperature, °C

2-(3). On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

100

80

AQY216EH //
/
LT

60

On resistance, Q

40/

20

0

40 20 0 20 40 60 8085
Ambient temperature, °C

3-(1). Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

2.5
o 2
£
[
E
=15
o
c
5 AQY210EH, AQY214EH d
= = e
0.5
0

40 20 0 20 40 60 808
Ambient temperature, °C

3-(2). Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

4

3.5

3
AQY211EH

N
&)

n

Turn on time, ms

o

-

__——-—/
—

L~~TAQY212EHL
_
L

o
(2]

40 20 O 20 40 60 8085
Ambient temperature, °C

4-(1). Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.25
0.2
[}
£
¢
£ o015
=
o AQY210EH, AQY214EH
£ o1
\
0.05 —
0

40 -20 0 20 40 60 808
Ambient temperature, °C

4-(2). Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.5
@ 0.4
€
&
£
03
o
S
3
P oo AQY211EH
\ AQY212EH
} 0.1 \‘\<K\
\\ I
AQ\‘(216EH S

0
40 20 O 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

»

/

LED operate current, mA
w

o

40 -20 0 20 40 60 808
Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

LED turn off current, mA
w

[y

40 20 0O 20 40 60 808
—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
Sample: All types; LED current: 5 to 50 mA

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

15 1401— AQY210EH 15
€ 120
> < 100 <
~ 1.4 c c—1
& £180 / = | Aav2i1en)”
s o~ 3160 / 5
S 13 \‘t 20 AQY214EH 505 a
= (&)
=} \ 20 |~
2 12 \\\ N 5 4 3 2 03 02 01 0 ARG 212EH
s N Y 12 3 4 0 01 02 03
a T[] 50mA 20 —yjoitage, V ] // Voltage, V
414 \\ E: SomA 40 / -05
\\‘ 1omA % /
™~ -
1.0 5mA I 100 / 1
& -120
0 -140 1.5
40 20 0 20 40 60 808
Ambient temperature, °C
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GU-E PhotoMOS (AQY210EH)

8-(3). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

‘o.cc
<
€ 0.04 ,/
g
50.02
© /AQY216EH
| 4

4 3 2 10 2 3 4

‘Voltage, \%

// -0.02
/ -0.04

-0.06

9-(1). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

-
o
@

-
o
&>

Off state leakage current, A

10°
AQY214EH
| — T
L AQY210EH —]
1012
0 20 40 60 80 100

Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

0.001
<
5 100
5
o
(0]
g 107
X
©
3
Q
© 10
12}
5 AQY216EH
— \
I 101 /’r' AQY212EH™ |
AQY211EH
1013 !
0 20 40 60 80 100

—Load voltage, V

10-(1). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

3

25

2 AQY210EH
AQ

214EH
1.5 \
9

S\
\\

0 AQY216EH
0 10 20 30 40 50 60

LED forward current, mA

Turn on time, ms

10-(2). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

3

N
n
a

— Turn on time, ms
N
(%

o
N
o

\. AQY211EH
\

N AQY212EH

0 10 20 30 40 50
— LED forward current, mA

11-(1). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.2
g o.1s
¢
£
=
o
c 0.1
s AQY210EH AQY214EH
2 ‘
\.//
0.05 AQY216EHT——
0

0 10 20 30 40 50 60
— LED forward current, mA

11-(2). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.4
g 03
[}
£
=
o
c 02
=]
2
AQY211EH
0.1 T
AQY212EH I
~_’——T/'
0
0 10 20 30 40 50

LED forward current, mA

12-(1). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

50
[T
2 40
(0]
o
=
s
& 30
Q
©
[$]
5
£ 20
3 AQY210EH
AQY214EH
10
—
0 AQY216EH
0 10 20 30 40 50

— Applied voltage, V

12-(2). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

400

350

300

250

200 YDYZ”EH
150 \

100 ]
IN\_AQY212EH

Output capacitance, pF

50

0

0 5 10 15 20 25 30
Applied voltage, V
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cmus (Standard type) cmus (Reinforced type)
General use and
b _ economy type. GU-E PhotoMOS
anasoniC | pp (1 Form A) 6-pin type. (AQV210E,
Reinforced insulation
5,000V type. AQV21OEH)

FEATURES
1. Controls low-level analog signals 6. Stable on resistance
PhotoMOS relays feature extremely low 7. Low-level off state leakage current

closed-circuit offset voltage to enable

i . 8. Eliminates the need for a power
control of low-level analog signals without

supply to drive the power MOSFET

distortion. _ ) ) A power supply used to drive the power
2. Control with low-level input signals MOSFET is unnecessary because of the
3. Controls various types of loads built-in optoelectronic device. This results
such as relays, motors, lamps and in easy circuit design and small PC board
solenoids. area.
mm inch 4. Optical coupling for extremely high 9. Low thermal electromotive force
isolation (Approx. 1 uV)
’ 6 Unlike mechanical relays, the PhotoMOS
o ° relay combines LED and optoelectronic
2 x| 5 - X o
g—} Z Ej q device to transfer signals using light for TYPICAL APPLICATIONS
] e extremely high isolation. « High-speed inspection machines
5. Eliminates the need for a counter * Telephone equipment
electromotive force protection diode » Data communication equipment
in the drive circuits on the input side « Computer
Part No.
tput rating* Packi tit
Output rating Throug_h hole Surface-mount terminal acking quantity
. . terminal
Type 1/0 isolation -
Load Load Tape and reel packing style
volta Tube packing style Picked from the | Picked from the Tube Tape and reel
ge current . . . .
1/2/3-pin side 4/5/6-pin side
350V | 130 mA AQV210E AQV210EA AQV210EAX AQV210EAZ .
Standard 1,500 V AC m Q Q Q Q 1 tube contains
400V | 120 mA AQV214E AQV214EA AQV214EAX AQV214EAZ 50 pcs.
AC/DC . 1,000 ps.
Reinforced 5,000y | 320V | 180MA | AQV210EH AQV210EHA | AQV210EHAX | AQV210EHAZ | 1batchcontains
' 400V | 120mA | AQV214EH AQV214EHA | AQV214EHAX | AQV214EHAZ 500 pes.
*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Sym- Type of
Item g’ol connec- | AQV210E(A) AQV214E(A) AQV210EH(A) AQV214EH(A) Remarks
tion
LED forward current Ir 50 mA
Inout LED reverse voltage Vr 5V
u
P Peak forward current (23 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 350 V 400 V 350V 400 V
A 0.13A 0.12A 0.13A 0.12 A .
Continuous load current I B 015A 013A 0.15A 0.13A A connection: Peak AC, DC;
B, C connection: DC
Output c 0.17 A 0.15 A 0.17A 0.15A
Peak load current Ipeak 04A 03A 0.4A 03A C;‘g‘geet'o”: 100 ms (1 shot),
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500V AC 5,000 VAC
- Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temp.
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F
en_ds_aqgv2le: 010404J 137
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GU-E PhotoMOS (AQV210E, AQV210OEH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol | connec- | AQV210E(A) AQV214E(A) AQV210EH(A) AQV214EH(A) Condition
tion
Typical 1.1 mA 1.6 mA
LED operate current - IFon — I = Max.
Maximum 3mA
Minimum 0.3 mA 0.4 mA
Input LED turn off current - IFoft — IL = Max.
Typical 1.0 mA 1.5 mA
Typical 1.25V (1.14 V atIr = 5 mA)
LED dropout voltage - Ve — Ir =50 mA
Maximum 15V
Typical 230 300 230 300 IF=5mA
Ron A IL = Max.
Maximum 350 50 Q 35Q 50 Q Within 1 s on time
Typical 11.5Q 225Q 1150 225Q lr=5mA
On resistance Ron B IL = Max.
Maximum 17.5Q 25Q 175Q 25Q Within 1 s on time
Typical 6.0Q 11.3Q 6.00Q 11.3Q IF=5mA
Output Ron c IL = Max.
Maximum 8.8Q 125Q 8.8Q 1250 Within 1 s on time
IF=0mA
Output capacitance Typical Cout A 45 pF Ve=0V
f=1MHz
Off state leakage ) IF=0mA
current Maximum - - 1A Vi = Max.
Turnon | Typical T 0.5 ms 0.7 ms I£= 0 MA —> 5 mA*
; on —_—
Switching | time* Maximum 2.0 ms It = Max.
speed Turn off | Typical T 0.05 ms IF=0mA — 5mA
- o —
Transfer time* Maximum 1.0 ms IL = Max.
characteristics Typical 0.8 pF _
I/0 capacitance La - Ciso — P f _} MHz
Maximum 1.5pF Ve=0V
Initial I/O isolation - ‘
resistance Minimum Riso — 1,000 MQ 500V DC

*Turn on/Turn off time

Input

Output

** Recommendable LED forward current
Standard type: 5 mA
Reinforced type: 5 to 10 mA

For type of connection, see page 56.

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection:A
140

AQV210E (H
AQV214E (H)\
120
: N\
- AN
2 100 \
g 80 \\\
B \§
o
J 60
40
20
0
40 20 0 20 40 60 8085100

Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

50 ‘
AQV214E (H)
40
a
g L~
S 30 1
2 L~ | AQv210E (H)
o / /’
c L g
O 20 =
10
00 =20 0 20 40 60 8085

Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics
LED current: 5 mA;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
2.0

o 18 AQV210EH, AQV214EH
1S /
g /
= 12
c y
] /
=4
> 08 A
=0 7 AQV210E |
_’/
04 1
== AQV214E
0
40 20 0 20 40 60 8085

Ambient temperature, °C

138

07/2005

en_ds_aqv2le: 010404J



GU-E PhotoMOS (AQV210E, AQV210OEH)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.4

o
w

Turn off time, ms
o
n

04 L AQV214E

N AQV210EH, AQV214EH
AQVEF

%6 =20 0 20 40 60 8085

—— Ambient temperature,°C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

5
<
£
o 4
=
g
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e 3 /
© AQV210EH, AQV214EH
2
o
o 2
w
- %/‘
1 /14 AQU210E,AQV214E]
[
//

40 20 O 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

AQV210EH, AQV214EH

. |

LED turn off current, mA
w

1 AQV210E,AQV214E
/
//

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types

LED current: 5 to 50 mA

15
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- \
% ~ ™~
ERE ‘\\\ ~—]
3 \\ I~ I~ sima
g 1.2 \\\\ i
kel ™~ 3Um/
e
11 77777k§ﬁm/\
N 5SmA
1.0
ot

40 20 0O 20 40 60 8085
Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

140
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<é~420 q )
1100 I
c
@ 1 80 I
S4
S AQV214E(H)

40
20
5 4 3 -2 4
3
20 +—, " v—]
10 oltage,
60
[l 1s
I 100
120
140

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

< 10°
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g

5

o
&10°
(o]

x

[

o

2

o]

5 10°
5 AQV214E(H)

e —T 1 7§QV31OE(H)

0 20 40 60 80 100
Load voltage, V

10-(1). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

1.4

1o ||_Aqatoe
g 10
g
= 08
c
g AQV214E
£ 06 -
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HAN

0

10 20 30 40 50 60
— LED forward current, mA

10-(2). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

25

o
o

o

o

Turn on time, ms

0.5 \

\ AQV210EH, AQV214EH

0 ]

10 20 30 40 50 60
——— LED forward current, mA

11-(2). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.10
0.08
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E£006 AQV214E
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2 0.04 \/’ﬁ ]

~~—r"| AQV210E

0.02

10 20 30 40 50
—— LED forward current, mA

11-(2). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.25

o
o
=]

o
o

Turn off time, ms

o
o

AQV210EH, AQV214EH
N B oy |

10 20 30 40 50
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

50

N
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b n
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——— Output capacitance, pF

0 10 20 30 40 50
Applied voltage, V
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Panasonic

DIP (2 Form A) 8-pin type.
Reinforced insulation

General use and
economy type.

5,000V type.

mm inch

FEATURES

1. Reinforced insulation 5,000 V type
More than 0.4 mm internal insulation
distance between inputs and outputs.
Con-forms to EN41003, EN60950
(reinforced insulation).

2. Compact 8-pin DIP size

The device comes in a compact
(W)6.4%(L)9.86%x(H)3.2 mm
(W).252x%(L).388x%(H).126 inch, 8-pin DIP
size (through hole terminal type).

3. Applicable for 2 Form A use as well
as two independent 1 Form A use

4. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

GU-E PhotoMOS

(AQW210OEH)

5. High sensitivity, high speed
response.

Can control a maximum 0.14 A load
current with a 5 mA input current. Fast
operation speed of 0.5 ms (typical).
(AQW210EH)

6. Low-level off state leakage current

TYPICAL APPLICATIONS

* Modem

* Telephone equipment
« Security equipment

» Sensors

Part No.
Output rating* Packin antit
: i uiputraing Through hole Surface-mount terminal g quantly
Type I/0 isolation terminal
voltage Tape and reel packing style
Load Load . - - Tape and
voltage | current Tube packing style Picked from the | Picked from the Tube reel
1/2/3/4-pin side | 5/6/7/8-pin side
60V | 500 mA AQW212EH AQW212EHA | AQW212EHAX | AQW212EHAZ 1 tube contains
AC/DC | Reinforced 350V | 120 mA AQW210EH AQW210EHA | AQW210EHAX | AQW210EHAZ 40 ps. 1,000
. , CS.
type 5,000 vV 400V | 100mA | AQW214EH | AQW214EHA | AQW214EHAX | AQW214EHAZ | 1 batch contains P
600V | 40mA | AQW216EH | AQW216EHA | AQW216EHAX | AQW216EHAZ 400 pcs.
*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | AQW212EH(A) | AQW210EH(A) | AQW214EH(A) \ AQW216EH(A) Remarks
LED forward current I 50mA
LED reverse voltage VR 5V
Input f =100 Hz,
Peak forward current Irp 1A Duty factor = 0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) Vi 60 V 350V 400 V 600 V
Continuous load current | 05A 0.12 A 0.1A 0.04 A '(Dfalllrf ée(l?s’eDo?usin
(peak AC) - (0.6 A) (0.14 A) (0.13 A) (0.05 A) : 9
Output only 1 channel
Peak load current Ipeak 15A 036 A 03A 0.15 A 100 ms (1 shot),
Vi=DC
Power dissipation Pout 800mwW
Total power dissipation Pr 850mwW
1/0 isolation voltage Viso 5,000 V AC
Temperature Operating Topr —40°C to +85°C —40°F {0 +185°F mfl’vnt'gﬁ]r;i?gtﬂ?gsat
limits
Storage Tstg —40°C to +100°C —40°F to +212°F
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GU-E PhotoMOS (AQW210OEH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQW212EH(A) | AQW210EH(A) | AQW214EH(A) ‘ AQW216EH(A) Condition
Typical 1.2mA
LED operate yp . lon lL=Max.
current Maximum 3.0mA
Minimum 0.4mA
Input LED turn off _ Irof lL=Max.
current Typical 1.1mA
Typical 1.25V (1.14 V at IF=5mA
LED dropout yp : Ve ( F ) le=50mA
voltage Maximum 1.5V
Typical 0.830 180 26Q 52Q [F=5mA
On resistance Ron ILl=Max.
Output Maximum 2.5Q 250 350 120Q Within 1 s on time
Off state leakage . IF=0mA
current Maximum ILeak 1pA Vi=Max.
Typical ims 0.5ms =
Turn on time* yp - Ton IF_SmA
Maximum 4ms 2.0ms ll=Max.
Typical 0.08ms 0.04ms =
Turn off time* yp - Toft IF_SmA
Transfer Maximum 1.0ms ll=Max.
characteristics i
Typical 0.8pF =
1/0 capacitance yp - Ciso P f :L_MHZ
Maximum 1.5pF Ve =0V
Initial I/O isolation .
resistance Minimum Riso 1,000MQ 500V DC

Note: Recommendable LED forward current Ir= 5 to 10mA.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 57.
B For Cautions for Use, see page 63.

For type of connection, see page 57.

””””” 90%

10%

REFERENCE DATA

1-(1). Load current vs. ambient temperature 1-(2). Load current vs. ambient temperature 1-(3). Load current vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —20°C to +85°C Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C
—4°F to +185°F —40°F to +185°F —40°F to +185°F
200 ‘ ‘ ‘ ‘ ‘ 0.8
AQW210EH AQW214EH 0.7 AQW212EH
using only 1 channgl) (using only 1 channel . AQW216EH
< 150 (using )’1 ) (using only ) £ 06 (using only 1 channel) < 008 (using only 1 channel)
£ & £ N 5 N
s N\ £ OS5 xawaizen \\\ s N
3 5 3 0.04
2 oo \\k § 0.4 | using 2 channels) N N\ 2 AQW216EH N \\
@ J B < ng 2 ct |
g T ‘} \\ § \\\\ 8003 g 2 channels) \‘ N
AQW214EH \\Q 03 N N
(using 2 channels) AQW210EH \\ ’ N q
50 (using 2 channels)™] 02 0.02
01 0.01
0 0 0
40 20 0 20 40 60 8®.5100 40 20 0 20 40 60 8085 100 40 20 0 20 40 60 8085 100
—— Ambient temperature, °C —— Ambient temperature, °C Ambient temperature, °C
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GU-E PhotoMOS (AQW210OEH)

2-(1). On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

50

. 40
a
QE; AQW214EH
8 30 I
.g %
5 2 < AQW210EH
=1
LT
—T
10
0

40 20 0 20 40 60 8085
Ambient temperature, °C

2-(2). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

2
G 15
(o]
= v
<
3 AQW212EH ,/
I 1 =
//
05
0

40 20 0 20 40 60 8085
Ambient temperature,°C

2-(3). On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

100

80

60 AQ >

216EH_~

On resistance, Q

401 =

20

0-40 -20 0 20 40 60 8085

— Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

Sample: All types

LED current: 5 mA, Load voltage: Max. (DC);
Continuous load current: Max. (DC)

3
25
12}
£
g 2
=
c 15 L
5 AQW212EH
= AQW210EH /5’
1 [—AQW214EH—— - v
05 AQW216EH
o |

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

Sample: All types

LED current: 5 mA, Load voltage: Max. (DC);
Continuous load current: Max. (DC)

03
0.25
[}
£
B
c 0.15—N\
g \ AQW212EH
= d
01 N AQW210EH| |
: \\ AQW214EH
0.05[] \R
. Ao\fvmeE‘H e

40 20 0 20 40 60 8085
—— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
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c
o
3
e 3 /
©
[0
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1 A
-

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics
Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

LED turn off current, mA
w
N

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
Sample: All types; LED current: 5 to 50 mA

15
> 14
% \
©
§ 1.3 \‘Q\
§ \\\\
g 12 \t
T ™~
S N~ 50mA
T ST soma
‘\\\ 20mA
™~ 10mA
I~ 5mA
1.0
0

40 20 0 20 40 60 8085
Ambient temperature, °C

8-(1). Current vs. voltage characteristics of
output at MOS portion
Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

140
€ 120
2 100
1 80
+ 60
40
20

T~

Current

AQW214EH

5 4 -3 2 -

i 2 3 4
Voltage, V

I -80
I -100
-120
AQW210EH-1-140

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

/

AQW21FEH

T

I
N

o
)

Current, A

0.5
Voltage, V

s o
IS N

8-(3). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

o
o
@®

o
o
&

/
/

AQW216EH
/0 2 a4
0.02 Voltage, V

Current, A—
o
o
Y

o
o
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&
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o

~

-0.04

N
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-0.08

9-(1). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

=]

Q

Off state leakage current, A

10°
AQW214EH
[~
A ——T—T | AQW210EH_|
10"
0 20 40 60 80 100

Load voltage, V
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GU-E PhotoMOS (AQW210OEH)

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

=]

Q

Q

=]

Off state leakage current, A

AQW216EH
]

/’ AQW212EH

20 40 60 80 100
— Load voltage, V

\

10"
0

10. Turn on time vs. LED forward current
characteristics
Sample: All types
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

3

n
»

N

AQW214EH

o

Turn on time, ms

|
\ AQW210EH
\

JW212EH AQW216EH

Al
R\
—
10 20 30 40 50 60
LED forward current, mA

11. Turn off time vs. LED forward current
characteristics

Sample: All types

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.2
g o5
g
£
= AQW210EH
c 01 AQW214EH
2
N |
0.05 |__—— pqwa12en
AN
AC‘)W216I‘EH

0 10 20 30 40 50 60
LED forward current, mA

12-(1). Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

50

w

S 40

(0]

o
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kS

& 30

Q

©

o

H

£ 2

9]
10 AQW210EH

Q\AQWZMEH

o L__AQW216EH

0 10 20 30 40 50
— Applied voltage, V

12-(2). Output capacitance vs. applied voltage

characteristics

Measured portion: between terminals 5 and 6, 7 and 8;

Frequency: 1 MHz; Ambient temperature: 25°C 77°F
200

o
(=]

o
(=]

Output capacitance, pF

50 AN

AQW212EH
\[\'\§‘
0

0 5 10 15 20 25 30
Applied voltage, V
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Panasonic

DIP (1 Form B) 4-pin type.

General use and
economy type.

ideas for life Reinforced insulation
5,000V type.
4.78 6.4 3. Normally closed type (1 Form B) is
"g’\/‘gﬁsz low on-resistance.
2% 4 6. (Al AQO4 PhotoMOS are Form B
188~ 552

mm inch

o
—
pray
kil
L. L.

types. And also the Form A types have
a low on-resistance.)

This has been realized thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
diffused and Selective Doping) method.
Cross section of the normally-closed type
of power MOS

(AQYATOEH, 414EH) (AQY412EH)

[:N us

GU-E PhotoMOS

(AQY41OEH)

5. Compact 4-pin DIP size

The device comes in a compact
(W)6.4x(L)4.78x(H)3.2mm
(W).252%(L).188x(H).126inch, 4-pin DIP
size

6. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

7. High sensitivity, low ON resistance

Cross section of the normally-closed type of Can Cont':OI a maxmum 0.13 A load
power MOS current with a 5 mA input current. Low

FEATU RES Passivation membrane | g ON resistance of 18Q (AQY410EH).

1. 60V type couples high capacity Source elecirode Gate elecirode intsirlrastienglate Stable operation because there are no

. membrane H
8 | metallic contact parts.

(0.55A) with low on-resistance (1Q) Gate P

em GUE ype B\\e B\\\va oxidation 6. Low-level off-state leakage current

Part No. AQY410EH | AQY412E . l £ o

Load voltage 350V 60V Drain

coa votas ] s | TYPICAL APPLICATIONS

load current 0.13A 0.55A * Power Supp|y

ON resistance i i

180 10 ) ] ) » Measuring equipment
(typ.) 4. Reinforced insulation 5,000 V type « Security equipment

2. This is the low-cost version
PhotoMOS 1 Form B output type relay.
The attainment of economical pricing will
broaden its market even further.

More than 0.4 mm internal insulation
distance between inputs and outputs.
Conforms to EN41003, EN60950

* Modem
« Telephone equipment
« Electricity, plant equipment

(reinforced insulation). « Sensors
Part No.
- . .
o Output rating Th{g?mgir;gfle Surface-mount terminal Packing quantity
Type isolation Tape and reel packing style
voltage Load | Load - . _ap packing Tape and
ube packing style Picked from the | Picked from the Tube
voltage | current S S reel
1/2-pin side 3/4-pin side
AC/DC | Reinforced 60V |550mA| AQY412EH | AQY412EHA | AQY412EHAX | AQY412EHAZ 1 tube contains 100 pes
i u i .
type 5,000 VV 350V | 130 mA| AQY410EH | AQY410EHA | AQY410EHAX | AQY410EHAZ 1 batch contains 1,000 pcs. 1,000 pcs.
400V [120 mA | AQY41l4EH | AQY41l4EHA | AQY414EHAX | AQY41l4EHAZ

*Indicate the peak AC and DC values.
Note: For space reasons, the initial letters of the product number “AQY”, the SMD terminal shape indicator “A” and the package type indicator “X” and
“Z" are omitted from the seal.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQY412EH (A) | AQY410EH (A) | AQY414EH (A) Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 60 V 350 V 400 V
Output Continuous load current I 0.55 A 0.13 A 0.12 A
Peak load current Ipeak 15A 0.4A 0.3A 100 ms (1 shot), Vi=DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mwW
1/O isolation voltage Viso 5,000 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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GU-E PhotoMOS (AQY410EH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQY412EH (A) ‘ AQY410EH (A) ‘ AQY414EH (A) Condition
Typical 1.4 mA
LED operate (OFF) | lyp . leo lL=Max.
current Maximum 3.0 mA
Minimum 0.4 mA
Input LED reverse (ON) _ IFon lL=Max.
current Typical 1.3 mA
Typical 1.25(1.14V at IF =5 mA
LED dropout yp : Ve ( F ) I = 50 mA
voltage Maximum 1.5V
Typical 10 180 26Q IF=0mA
On resistance - Ron I = Max.
Output Maximum 2.5Q 250 35Q Within 1 s on time
Off state leakage Maximum ILea 104A Ie :_5 mA
current VL = Max.
Operate (OFF) Typical T 3.0ms 1.0ms ‘ 0.8 ms lE=0mA>5mA
. o
time* Maximum 10.0 ms 3.0ms I = Max.
Reverse (ON) Typical T 0.2ms 0.3ms ‘ 0.2ms IF=5mA>0mA
. on
Transfer time* Maximum 1.0ms I = Max.
characteristics i
Typical 0.8 pF =
1/0O capacitance b - Ciso P f l_MHZ
Maximum 15pF Ve=0V
Initial I/O isolation - )
resistance Minimum Riso 1,000MQ 500 vV DC

Note: Recommendable LED forward current Ir = 5 to 10mA.

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 57.

B For Cautions for Use, see page 63.

For type of connection, see page 57.

*Operate/Reverse time

Input

Output

Toff

REFERENCE DATA

1-(1). Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

200

-
o
o

AQY410EH

-
o
o

AQY414EH NI\

Load current, mA

N

/4

940 -20

0 20 40 60
Ambient temperature, °C

8085 100

1-(2). Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

700

& a D
(= o o
o o o

Load current, mA

w
o
o

—40°F to +185°F

AQY412EH

AN

20 0 20

40
Ambient temperature, °C

60 8085 100

2. On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 3 and 4;
LED current: 0 mA; Load voltage: Max.(DC);
Continuous load current: Max. (DC)

50
o 40
[
o
c -
% 30 AQY414EH
7]
<l
L -
5 20 — l/
L] A‘QY410EH
10 ‘
AQY412EH
0 t +
40 -20 0O 20 40 60 808

——— Ambient temperature, °C
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GU-E PhotoMOS (AQY410EH)

3. Operate (OFF) time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

7
e 6
@
£ 5 /-
—
5 4 AQY412EH
[0)
g 3 /’/
(% LT
2 AQY414EH T
; AQY410EH _|_—1
[ — —
0

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Reverse (ON) time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

08
[%2]
g
¢ 0.6
£
z
<} \\ AQY410EH
§ 04 \\\
g \\\L
& SN ~—
0.2 Tl\k\ ~
—
AQY412EH(A) 7\\~
\
AQY‘414EI‘—|
0

40 -20 0 20 40 60 808
Ambient temperature, °C

5. LED operate (OFF) current vs. ambient
temperature characteristics
Sample: All types;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

LED operate (OFF) current, mA

, 7
S

—-40 20 0O 20 40 60 8085
Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics
Sample: All types;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

<
£
5 4
5
(5]
z
g3 7
(0]
2
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o 2 A
2 //
-

1 //

//
0

—40 20 0 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
> 14
S I~
©
S 1s \‘i\
§. e
g 1% \\ N 50mA
m.
2 \\\§~ 30mA
= PSS 20mA
SN~ 10mA
I~ 5mA
1.0
0

—40 20 0 20 40 60 8085
Ambient temperature, °C

8-(1). Current vs. voltage characteristics of out-
put at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

‘ 140 T T T T
— 120{— AQY410EH 7
< 100 L
/
£ % >4
S 60 /A
5 94
o 40 VA
+ 20 ,’ AQY414EH
-3-25-2-15-1 05
.5 15 2 25
95 >
// . Voltage, V
/ -60
4
/// 80
100
v/ 120
140

8-(2). Current vs. voltage characteristics of out-
put at MOS portion

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

0.6
<04 /
€ /
4
302
AQY412EH
-1 -0.5 0 |
0 0‘.5
Voltage, V
/ 0.2
// -0.4
0.6:

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

o

)
5
>
O
=
by

7
AQY412EH

o
b

Off state leakage current, A

0 20 40 60 80 100
Load voltage, V

10. Operate (OFF) time vs. LED forward
current characteristics
Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

5

AQY412EH

\

i
i\
A\

L

0 10 20 30 40 50 60
—— LED forward current, mA

AQY410EH,AQY414EH

]

—> Operate (OFF) time, ms

11. Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

0.5 500
1%} [T
E 04 2400
@ 3
E g
= AQY410EH =
go03 S 300
o ] \ AQY412EH
e 5
() o
202 200
& 7 AQY412EH,AQY414EH 3 /
100 AQY410EH,AQY414EH
N N
0 0
0 10 20 30 40 50 60 0 10 20 30 40 50 6
——— LED forward current, mA ——— Applied voltage, V
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[:NIJS (AQV412EH) (Standard type) GNUS

Panasonic

ideas for life

DIP (1 Form B) 6-pin type.
Reinforced insulation

General use and
economy type.

5,000V type.

mm inch

2. This is the low-cost version

PhotoMOS 1 Form B output type relay.

Compared to the previous GU
PhotoMOS 1 Form B type relay, the
attainment of an economical price that is
approximately 22% lower will further
broaden its market.

3. Normally closed type (2 Form B) is
low on-resistance.

(All AQO4 PhotoMOS are Form B
types. And also the Form A types have
alow on-resistance.)

(AQVA10EH, 414EH)  (AQUat0EH, 414EH) (Reinforced type)

GU-E PhotoMOS

(AQVA414E,

AQV410EH)

5. High sensitivity, low ON resistance
Can control a maximum 0.13 A load
current with a 5 mA input current. Low
ON resistance of 18 Q (AQV410EH).
Stable operation because there are no
metallic contact parts.

6. Low-level off-state leakage current
The SSR has an off-state leakage current
of several milliamperes, whereas the
PhotoMOS relay has typ. 100 pA even
with the rated load voltage of 400 V
(AQV414E).

i . This has been realized thanks to the 7. Reinforced insulation 5,000 V type
2 } N 5 built-in MOSFET processed by our also available.
Zf —2 proprietary method, DSD (Double- More than 0.4 mm internal insulation
o— —o diffused and Selective Doping) method. distance between inputs and outputs.
Conforms to EN41003, EN60950
Cross section of the normally-closed type of (reinforced insulation).
power MOS
Passivation membrane
Source electrode Gate electrode :Eéirlgﬁgate
X ”;”:b TYPICAL APPLICATIONS
FEATURES B\\ve ST oxidation « Power supply
1. 60V type couples high capacity . 1( » Measuring equipment
(0.55A) with low on-resistance (1Q). °° Drain » Security equipment
GU-E - electrode « Telephone equipment
Item (1 Form B type) type « Sensors
Part No. AQV410EH | AQV412EH
Load voltage 350V 60V 4. Controls low-level analog signals
Continuous PhotoMOS relays feature extremely low
load current 0.13A 0.55A closed-circuit offset voltage to enable
ON resistance 180 10 control of low-level analog signals without
(typ.) distortion.
TYPES
Part No.
‘ . Output rating* Throug_h hole Surface-mount terminal Packing quantity
Type I/O isolation terminal .
voltage Load Load Tape and reel packing style
voltage | current Tube packing style Picked from_the Picked f'fom.the Tube Tape and reel
1/2/3-pin side | 4/5/6-pin side
1,500 VAC 400V |120 mA AQV414E AQVA1l4EA AQVA414EAX AQV414EAZ ;
(Standard) 1 tube contains
AC/DC 60V [550mA | AQVAL2EH | AQVA12EHA | AQVA12EHAX | AQVALZEHAZ | 5?1 pcs. 1,000 pes.
type (%2%? OYC/;dC) 350V | 130 MA | AQVA10EH | AQVA10EHA | AQVA10EHAX | AQVALOEHAZ aégo %%r;t_a'”s
400V |120 mA | AQV41l4EH | AQV414EHA | AQV414EHAX | AQV414EHAZ
*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
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GU-E PhotoMOS (AQV414E, AQV410OEH)

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol connection AQVAL4E(A) | AQVA12EH(A) | AQVAL0EH(A) | AQVAL4EH(A) Remarks
LED forward current I 50 mA
Inout LED reverse voltage Vr 5V
P Peak forwrd current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) ' 400 V 60 V 350V 400 V
A 0.12 A 0.55 A 0.13 A 0.12 A A tion: Peak AC. DC
. connection: Pea ,
Continuous load current I B 0.13 A 0.65 A 0.15A 0.13 A B.C connection: DC
Output C 0.15 A 0.8A 0.17 A 0.15A
Peak load current Ipeak 0.3A 15A 0.4A 03A |§connection: 100ms (1 shot,
Power dissipation Pout 500 mwW
Total power dissipation Pr 550 mwW
1/0 isolation voltage Viso 1,500 V AC 5,000 V AC
i o o _AN° - Non-condensing at low
;:';rirt]gerature Operating Topr —40°C to +85°C —40°F to +185°F temperatures
Storage Tstg —40°C to +100°C —40°F to +212°F
2. Electrical characteristics (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | connec- | AQVAL4E(A) | AQVA12EH(A) | AQV410EH(A) | AQVAL4EH(A) Condition
tion
LED operate (OFF) Typical 1.45 mA 1.9mA 1.9 mA 1.9 mA
- |Foff — IL.= Max.
current Maximum 3.0 mA
Minimum 0.3 mA 0.4 mA 0.4 mA 0.4 mA
Input LED reverse (ON) _ IFon — L= Max.
current Typical 1.40 mA 1.8 mA 1.8 mA 1.8 mA
Typical 1.25V (1.14 V at Ir== 5 mA)
LED dropout voltage - Vr — IF=50 mA
Maximum 15V
Typical 26 Q 10 18Q 2520 IF=0mA
) Ron A IL= Max.
Maximum 50 Q 250 35Q 50 Q Within 1 s on time
Typical 200 0.55Q 130 190 Ir== 0 mA
On resistance ] Ron B .= Max.
Output Maximum 250 130 17.5Q 250 Within 1 s on time
Typical 100 03Q 6.5Q 10Q IF=0 mA
Ron C IL= Max.
Maximum 1250 0.7Q 88Q 12.5Q Within 1 s on time
Off state leakage . IF=5 mA
current Maximum ILeak — 1pA 10 A 10 pA 10 A Vi = Max.
Operate Typical T 0.7ms 3ms 1.5ms 1.3 ms IF=0mA>5mA
- i —
Switching | (OFF) time* | Maximum ° 2.0ms 10 ms 3.0ms 3.0ms |lt=Max
speed Reverse Typical T 0.1ms 0.3ms 0.3ms 0.3ms  |lIre=5mA>0mA
Transfer (ON) time* | Maximum o 1.0 ms 1.5ms 1.5ms 1.5ms |l=Max.
characteristics i
Typical 0.8 pF =
1/0 capacitance P - Ciso — P f :_L MHz
Maximum 1.5 pF V=0V
Initial I/O isolation . )
resistance Minimum Riso — 1,000 MQ 500V DC
Note: Recommendable LED forward current For type of connection, see page 57.

Standard type Ir = 5 mA
Reinforced type Ir = 5 to 10 mA
*Operate/Reverse time

Input

Output
Toft B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 57.
B For Cautions for Use, see page 63.
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GU-E PhotoMOS (AQV414E, AQV410EH)

REFERENCE DATA

1-(1). Load current vs. ambient temperature 1-(2). Load current vs. ambient temperature 2. On resistance vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 4 and 6;
—40°F to +185°F —40°F to +185°F LED current: 0 mA; Load voltage: Max. (DC);
Type of connection: A Type of connection: A Continuous load current: Max. (DC)
140 700
AQV410EH %0
\ N\
< 120 AQV414E(H) \\ 600 AQV412EH 20
IS \ < a
- 100 AN £ 500 AN g
b N\ P N o
o \ c c
£ \ g £ 30 -
3 80 3400 2 AQV414E(H)
\ ° 2 L
E N B c // L
S e 8300 S 50| =1 ]
//7
fo"]
40 200 i AQV410EH
10
20 100
AQV412EH
9% 20 0 20 40 60 &8 100 0% 20 0 20 40 60 &8 100 °~20 20 0 20 a0 60 &
—— Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
3. Operate (OFF) time vs. ambient temperature 4. Reverse (ON) time vs. ambient temperature 5. LED operate (OFF) current vs. ambient
characteristics characteristics temperature characteristics
LED current: 5mA; Load voltage: Max. (DC); LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC) Continuous load current: Max. (DC)
5.0 7 0.8 - 5
/ -
g 40 AQV412EH 2 £,
- 4. 5
g 4 go6 £ AQV412EH-AQV410EH-AQV414EH
= = o
£ / £ \ 3 y’
T 30 - z AQV410EH [ 7/
o e e AQV414EH e / /
8 T o4 AQV412EH g /
o, = ©
€0 AQV410EH-AQV414EH_/ 5 I~ g, L ,/
& g = 3 1
o
o =T aQuat aE_t 0.2 \\ SN - o ; L1 AQV414E
: — raVat4E | N
0 20 o0 20 40 60 &0® O™0 =20 0 20 a0 60 & %0 20 0 20 40 60 0%
Ambient temperature, °C — Ambient temperature, °C Ambient temperature, °C
6. LED reverse (ON) current vs. ambient 7. LED dropout voltage vs. ambient 8-(1). Current vs. voltage characteristics of
temperature characteristics temperature characteristics output at MOS portion
Load voltage: Max. (DC); Sample: All types; Measured portion: between terminals 4 and 6;
Continuous load current: Max. (DC) LED current: 5 to 50 mA Ambient temperature: 25°C 77°F
5 1.5 140 —TT
E < 10— APVMUEV
/i
£ > 14 £ 100 RavaraEn] /
g 4 g £ 80 7
5 g | g o /
3 h S 1.3 o 3 /Y AQV414E
= AQV412EH-AQV410EH-AQV414EH /4 2 SN © 4 / [
g 3 g \\\ 20 /4
2 § 12/ 3-25-2-15-1 05 1L 2[5
] S ™~ 50mA 7 | o : -
2, / a \\\\\~ 7 27 Voltage, V|
2 Z H 1.1 IS \‘ ggmﬁ V/ 40
g / \Q~ qoma A 60
’ A AQVAI4E L 5mA A/ 80
| — /, 1.0 » 100
— =+ 74 -120
0 0 140
40 20 0 20 40 60 8085 —40 20 0 20 40 60 8085
Ambient temperature, °C —> Ambient temperature, °C
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GU-E PhotoMOS (AQV414E, AQV410OEH)

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

0.6
< 04 /
g /
g
302
© AQV412EH
- -05 0 |
0 0.5
Voltage, V

S o
S Y

9. Off state leakage current vs. load voltage
characteristics

Sample: All types;
Measured portion: between terminals 4 and 6;
LED current: 5 mA; Ambient temperature: 25°C 77°F

< 10°
€
g
5
o
2 10 AQV414EH—]
£ 11
3 : e
° / AQV410EH
= 7
7 10e AQV412EH
=
o
T | AQV414E
102
0 20 40 60 80 100

— Load voltage, V

10. Operate (OFF) time vs. LED forward
current characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

10.0

[}

)

g AQV410EH

= AQV414EH

i 6.0

Q

Q

‘a

o 4.0

o

o)

AQV412EH
2.0 Q
0 e — AQV414E

10 20 30 40 50
——— LED forward current, mA

11. Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.5
12}
€04
@
£
503 AQV410EH,AQV414EH
S \ \
o AQV412EH
]
3 02 1
o AQV414E
0.1
0

0 10 20 30 40 50 60
——— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

500

N
o
o

(]
o
o

\ AQV412EH
\

AQV410EH-AQV414EH-AQV414E

Output capacitance, pF
S
o

o
o

0 10 20 30 40 50 60

Applied voltage, V
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Panasonic

DIP (2 Form B) 8-pin type.
Reinforced insulation

General use and
economy type.

5,000V type.

6.4
9.86
/.388/\ < 2523 ,
o~ 126

/.388
\

1 8
o— o
2 [+o-0 ;
3 6

03 s

6.4

9.86_~_ 252

i29
114
e

mm inch

FEATURES

1. Reinforced insulation 5,000 V type
More than 0.4 mm internal insulation
distance between inputs and outputs.
Con-forms to EN41003, EN60950
(reinforced insulation).

2. Compact 8-pin DIP size

The device comes in a compact
(W)6.4x(L)9.86x(H)3.2 mm
(W).252x%(L).388x%(H).126 inch, 8-pin DIP
size (through hole terminal type).

3. Applicable for 2 Form B use as well
as two independent 1 Form B use

4. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

GU-E PhotoMOS

(AQWA414EH)

5. High sensitivity, high speed
response.

Can control a maximum 0.13 A load
current with a 5 mA input current. Fast
operation speed of 0.8 ms (typical).

6. Low-level off state leakage current

TYPICAL APPLICATIONS

* Modem

* Telephone equipment
« Security equipment

» Sensors

Part No.
QOutput rating* Packing quanti
. . P 9 Throug_h hlole Surface-mount terminal ed vy
Type 1/0 isolation terminal
voltage Load | Load Tape and reel packing style Tape and
voltage | current Tube packing style Picked from the | Picked from the Tube reel
1/2/3/4-pin side | 5/6/7/8-pin side
1 tube contains

AC/DC | Reinforced 40 pcs.
type 5,000 V 400V |100 mA | AQW414EH AQWA41l4EHA | AQW414EHAX | AQWA414EHAZ 1 batch contains 1,000 pcs.

400 pcs.

*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z" are omitted from the seal.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Iltem Symbol AQWA414EH (A) Remarks
LED forward current IF 50mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) \ 400 V
Output Continuous load current I 0.1A(0.13A) l(j)eellrlj ?;:S'eDo? using only 1 channel.
Peak load current Ipeak 0.3A 100 ms (1 shot), V.= DC
Power dissipation Pout 800mwW
Total power dissipation Pr 850mwW
1/0 isolation voltage Viso 5,000 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Teig —40°C to +100°C —40°F to +212°F

en_ds_aqw414eh: 010404J
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GU-E PhotoMOS (AQW414EH)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQWA414EH (A) Condition
Typical 1.3mA
LED operate (OFF) yp! . ot l.=Max.
current Maximum 3.0mA
Minimum 0.4mA
Input LED reverse (ON) _ IFon lL=Max.
current Typical 1.2mA
Typical 1.25(1.14 V at [r=5mA)
LED dropout voltage - Vr IF=50mA
Maximum 1.5V
Typical 26Q I[F=0mA
On resistance - Ron lL=Max.
Output Maximum 350 Within 1 s on time
Off state leakage Maximum ILea 104A |p=_5mA
current Vi=Max.
Typical 0.8ms =
Turn on time* yp_ Toft IF O_mA>5mA
Maximum 3.0ms lL.=Max.
Typical 0.2ms =
Turn off time* yp_ Ton IF 5_mA>0mA
Transfer Maximum 1.0ms lL.=Max.
characteristics i
Typical 0.8pF =
1/O capacitance P - Ciso P f lEAHZ
Maximum 1.5pF Ve =0V
Initial I/ isolation | \piniym R 1,000MQ 500V DC
resistance o '

Note: Recommendable LED forward current Ir= 5 to 10mA.

For type of connection, see page 58.

*Operate/Reverse time

Inpu

Outpu

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 58.
B For Cautions for Use, see page 63.

t

t

Toff

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

200
<
ﬁ 150 ——1 Using only 1 channel
T
[
N
< 100 N0
©
] Using 2 channels \\
N
N
50
0

40 20 O 20 40 60 8085 100
——— Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 0 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

50

40

30

On resistance, Q

20

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Operate (OFF) time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

3

g 25
[
£ 2
n 7
e
o 1.5
©
[
G 1 //
//
fem—
0.5
0

40 -20 0 20 40 60 8085
Ambient temperature, °C
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GU-E PhotoMOS (AQW414EH)

4. Reverse (ON) time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.8

o
o

Reverse (ON) time, ms
o
S

\\\

~

o
S

\\~

40 20 0 20 40 60 808
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

3 /
/

LED operate current, mA

1 L~
A

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

e

o 4

=y

o

3

%3 VI
1S

2 /
a 2 /
4 V

1 /’/

//

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics;
LED current: 5 to 50 mA

15
> 14
S I~
% 13 \‘\
> \
8 \\\\
S 1.2 N
S ™~ ™~ 50mA
=R \\ == s(o)m
\Q‘ 10mA
I~ 5mA
1.0
0

40 20 0 20 40 60 8085
—> Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

140

< 120
E 100
80 /
60 /
I 40 /

20{-A

Curren

i 2 3 4 5
) '207Voltaqe, V|

-140

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

2

o

Off state leakage current, A

0 20 40 60 80 100
Load voltage, V

10. Operate (OFF) time vs. LED forward
current characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

3.5

3

2.5

\

\
ol

\

Operate (OFF) time, ms
n

0 10 20 30 40 50 60
——— LED forward current, mA

11. Reverse (ON) time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.5

0.4

0.3

0.2

Reverse (ON) time, ms

0 10 20 30 40 50 60
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

120

o
o

©
o

(2]
o

Output capacitance, pF

I
o

/]

0 10 20 30 40 50 60
—— Applied voltage, V
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Panasonic

General use and economy

type. DIP (1 Form A/1 Form B) @] M =H=I2%s]1s]\Y [0}

CNUS (AQWB10EH, 614EH) (AQW612EH)

) . 8-pin type.
ideas for life Reinforced insulation (AQW610EH)
5,000V type.
FEATURES
%SS«/\%QZ 1. 60V type couples high capacity 6. Controls low-level analog signals
' 132 (0.5A) with low on-resistance (1Q). PhotoMOS relays feature extremely low
e It GU-E closed-circuit offset voltage to enable
em (1 Form A1 Form B type) control of low-level analog signals without
%8382 Part No. AQW610EH | AQW612EH  distortion.
< 29, Load voltage 350v 60v 7. High sensitivity, high speed
Cominvess | o1 | osa response
- Can control a maximum 0.14 A load
mm inch (Ct);;‘) r)eS|stance 180 10 current with a 5 mA input current. Fast
2. This is the PhotoMOS 1 Form A/1 operation speed of 0.5ms (typ.)
. . [N.O.].(AQW610EH)
I N Form B output type relay that has
57}4/ qg_{z attained a low, economical price. 8. Low-level off-state leakage current

o— ——o0
e

3. Reinforced insulation 5,000 V type
More than 0.4 mm internal insulation
distance between inputs and outputs.
Conforms to EN41003, EN60950
(reinforced insulation).

4. Compact 8-pin DIP size

The device comes in a compact (W)
6.4x(L)9.86x(H)3.2 mm
(W).252x%(L).388x%(H).126 inch, 8-pin DIP
size (through hole terminal type).

5. Applicable for 1 Form A 1 Form B
use as well as two independent 1
Form A and 1 Form B use

TYPICAL APPLICATIONS

» Power supply

» Measuring equipment

* Security equipment

* Modem

« Telephone equipment

« Electricity, plant equipment
* Sensors

Part No.
Output rating* Packing quantit
110 P g Th{gxﬁ%gfle Surface-mount terminal g4 y
Type isolation Tape and reel packing style
voltage Load | Load . _ap packing sty Tape and
Tube packing style Picked from the | Picked from the Tube
voltage | current ST S reel
1/2/3/4-pin side | 5/6/7/8-pin side
60V [500mA| AQW612EH AQW612EHA | AQW612EHAX | AQW612EHAZ )
1 tube contains
AC/DC | Reinforced 40 pcs.
type 5.000 V 350V |120mA | AQWG610EH AQW610EHA | AQW610EHAX | AQW610EHAZ 1 batch contains 1,000 pcs.
400 pcs.
400V [100 mA| AQW614EH AQW614EHA | AQW614EHAX | AQW614EHAZ P

*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
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GU-E PhotoMOS (AQW610OEH)

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | AQW612EH (A) ‘ AQWS610EH (A) ‘ AQW614EH (A) Remarks

LED forward current IF 50 mA

Inbut LED reverse voltage Vr 5V

u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V 350 V 400 V
Peak AC, DC

Continuous load current I 0.5A (0.6 A) 0.12 A (0.14 A) 0.1 A (0.13A) |( ):incase of using only 1a or 1b,

Output 1 channel
Peak load current Ipeak 15A 0.36 A 0.3A 100 ms (1 shot), V.= DC
Power dissipation Pout 800 mW

Total power dissipation Pr 850 mW

1/O isolation voltage Viso 5,000 V AC

Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures

limits Storage Tetg —40°C to +100°C —40°F to +212°F

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQW612EH (A) ‘ AQWS610EH (A) | AQW614EH (A) Condition
LED operate Typical IFon(N.O.) 1.3 mA LL=Max
current Maximum | IFe(N.C.) 3.0 mA '
LED reverse Minimum | |e(N.O.) 0.4 mA
Input IL.=Max.
p current Typical IFon(N.C.) 1.3 mA -
Typical 1.25(1.14V atlr=5mA
LED dropout YIOII Ve ( F ) IE=50 mA
voltage Maximum 15V
Typical 10 18Q 260 I==5mA (N.O.) I = 0mA (N.C.)
On resistance - Ron I = Max.

Output Maximum 2.5Q 25Q 350 Within 1 s on time
Off state leakage ) IF=0 mA (N.O.) IF=5mA (N.C.)
current Maximum ILeak 1uA (N.O.), 10pA (N.C) Vi = Max.

Typical 1.0 ms (N.O.) 0.5ms (N.O.) 0.5ms (N.O.)
Operate (OFF) Ton(N.O.) | 3.0ms (N.C)) 1.0ms (N.C) 0.8 ms (N.C.) IF=0mA>5mA
time* ) Tot(N.C.) | 4.0 ms (N.O.) IL = Max.
Maximum 10.0 ms (N.C)) 3.0ms
Tvpical 0.05ms (N.O.), | 0.08ms (N.O.), | 0.08ms (N.O.),

Transfer Reverse (ON) ypical Tof(N.O.) 0.2ms (N.C.) 0.3ms (N.C.) 0.2ms (N.C.) IF=5mA>0mA

isti time* Ton(N.C. IL = Max.

characteristics |1i Maximum (N.C) Loms L X

Typical 0.8 pF =
1/0 capacitance P - Ciso P f {MHZ
Maximum 1.5 pF Ve=0V
Initial I/ isolation |\ yimum | Reo 1,000MQ 500 V DC
resistance
Note: Recommendable LED forward current Ir = 5 to 10 mA. For type of connection, see page 58.
*Operate/Reverse time
1) N.O. 2)N.C

Input

Output

Ton
—

Input

Output

Toff

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 58.
B For Cautions for Use, see page 63.
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GU-E PhotoMOS (AQW610OEH)

REFERENCE DATA

1-(1). Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

200 ‘ ‘
Using onl ‘ ‘
1 clt?gnnrély AQW610Ef-I
< 150 | |
£ " L AQW614EH
c
g 7 %
oo LT T N
§ N \\
Using 2 channels \:
50 N
0

40 20 0 20 40 60 8085
Ambient temperature, °C

1-(2). Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

700 ‘ ‘ ‘

Using only 1 channel

\ AQW612EH
N
N

D
(=
o

o
(=]
o

Using 2 channels
N,

N

(]

o

o
7

Load current, mA
N
o
o

n
o
o

o
o

0-40 20 O 20 40 60 808

Ambient temperature, °C

2-(1). On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;

LED current: 5 mA; Load voltage; Max. (DC)
Continuous load current: Max. (DC)

50— T T T T T T
— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
40 ! !
o] I I
8‘ AQW614EH
c e
IS
% 30 £ .-
8 1= —} -
E et - L 4’
O 20 __,:ﬁ
Lo AQW610E
—
10
0

—40 20 0 20 40 60 808
Ambient temperature, °C

2-(2). On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
LED current: 5 mA; Load voltage; Max. (DC)
Continuous load current: Max. (DC)

2T T T T T T T
—— Between terminal 5 and 6 (N.O.)
==+ Between terminal 7 and 8 (N.C.)
S5
(0]
o
c
< v
k] AQWB12EH _ L=
¢ e ’;
5 i L1
//
—T
0.5
0

40 20 O 20 40 60 8085
Ambient temperature, °C

3. Operate time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

T T T T T T
—— Between terminal 5 and 6 (N.O.)
= =+ Between terminal 7 and 8 (N.C.)
5 +
- ’
(9] 4 7
£ AQW612EH L
@ v
T 3 he?”
2 3
o -
2f—p== -
‘4
AQWE10EH _ 23~
1 —— —
/
0

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Reverse time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

08 T T T T T T
— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
g o6
o)
£
8 53 AQW610EH
o 04 S t
P > SN
&’ S Sad / ‘
~
Y Se ~<L AQW614EH
‘-~~.s~. ~~.~ .
0.2 AT m=2a S e
AQW612EH Rk TN
~~~-.,
AQW610EH, AQW614EH

40 20 0 20 40 60 8085
——— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Sample: All types;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

5
T I T I T I T
— Between terminal 5 and 6 (N.O.)
E === Between terminal 7 and 8 (N.C.)
o 4
=
e
3 . "
= /,
g ¥
g 4
a2 /’/
4 Pd
o
1 y‘
=
p-ﬁ‘/
0

—40 20 0O 20 40 60 8085
— Ambient temperature, °C

6. LED reverse current vs. ambient
temperature characteristics

Sample: All types;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

ST T T T T T T

= Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)

LED reverse current, mA
w

4
2
2
P
1 /
-r—/
0

—40 20 0 20 40 60 8085
—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15
>
s 14
s N
S 13 \‘Q
WISSSS
O 12 HNd
el
2 IS o
14 S~ ~ 20mA
\QN1OmA
™ 5mA
1.0
0

—40 20 O 20 40 60 8085
Ambient temperature, °C

8-(1). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

140 AQW610EH —
T T T
= Between 4120 ,l ,
SRt
---Botween — 5 80 e
ferminals  — 5 60 I{'A W614EH
7andﬂ(N,C,)4‘3’T 20 %
4
||| 1ol 4
5 4 3 2 4
4 5
'l 20 Voltage, V]
S -40
-60
/7/ -80
il 100
n i -120
-40

8-(2). Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

—06

— Befween e
terminals y
5and6(N0)—=50.4 2

<
- ,
--- Betwee‘n S / R
terminals = ’
TandBNC) — 3 0.2 {72 AQWE12EH
\ 2
-1 -0.5 0
0 05
W, Voltage, V

9-(1). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T T T T T T T 1
<10 Between terminal 5 and 6 (N.O.) _]
o === Between terminal 7 and 8 (N.C.)
g
5
o
&10 °
Ed \ ===
o b= == = = =
@
E YAQWE14EH | JAQWE10EH
2]
5 / /
//_'_______-
107
0 20 40 60 80 100

Load voltage, V
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GU-E PhotoMOS (AQW610OEH)

9-(2). Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F

T T T T T T T T
<10 Between terminal 5 and 6 (N.O.) _|
- === Between terminal 7 and 8 (N.C.)

g
5
o
$10°
]
ﬁ R e . el o
2 AQW612EH
jo)
B
8
- 10
(]
LT |
107
0 20 40 60 80 100

Load voltage, V

10-(1). Operate time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

5 T T T T T
— Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
w 4
£
o)
E 1
= 1
P
® \
2 |a
o
§ Ll
[ ‘ AQW610EH-AQW614EH
9
\
>
R - -
0

0 10 20 30 40 50 60
— LED forward current, mA

10-(2). Operate time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

6 T T T T T
— Between terminal 5 and 6 (N.O.)

57" Between terminal 7 and 8 (N.C.)
P
£ 1

5 1
g4
= 1
o 1
© 1
2 °y
o \
[}
2 v
\
k AQW612EH
1 \ ~
~
Nk
0 ===

0 10 20 30 40 50 60
—— LED forward current, mA

11-(1). Reverse time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

05 T T T T T
= Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
2% i
? AQW610EH-AQW614EH
£
+= 0.3
@ R el A
- ”
o 0.2
0.1
—
0

0 10 20 30 40 50 60
——— LED forward current, mA

11-(2). Reverse time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;

Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.5
T T T T
= Between terminal 5 and 6 (N.O.)
=== Between terminal 7 and 8 (N.C.)
0 0.4 v
1S AQW612EH
o
£
=03
[}
2
[
>
) - -
T 0.2 ===
0.1
—_————
0
0 10 20 30 40 50

LED forward current, mA

12-(1). Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

500

T T T T T
Between terminal 5 and 6 (N.O.)
= Between terminal 7 and 8 (N.C.)

N
o
o

n
o
o

Output capacitance, pF
]
o

-
o
o

3
|‘ AQW610EH-AQW614EH

AT

0 10 20 30 40 50 60
Applied voltage, V

12-(2). Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

500

T T T T
Between terminal 5 and 6 (|
Between terminal 7 and 8 (|

T
N.O.)
N.C.)

N
o
o

n
(=3
o

Output capacitance, pF
8
o

AQW612EH
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¥~‘~----

0 10 20 30 40 50 60
——— Applied voltage, V

-

o

o
¢
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Panasonic

Hi

(Turn on time: 0.1ms,
Turn off time: 0.03ms).

gh speed switching.

i
=y
N
i —
- .
Ll
oOhOOIOO

mm inch

FEATURES

1. High frequency characteristics with
low capacitance between output
terminals

Low capacitance: Typ. 5 pF (between
output terminals)

Isolation loss: 40 dB or more (at 1 MHz)
2. High sensitivity, high speed
response

Controls load current of 0.12 A (max.),
with input current of 5 mA.

Operate time is 100 us (Typical)

3. Low-level off state leakage current
PhotoMOS AQV22m types exhibit an
OFF state leakage current in the order of
100 picoamperes at a load voltage of 80
V compared with several milliamperes in

C“ us

RF PhotoMOS

(AQV220)

4. Controls low-level analog signals
PhotoMOS relay features extremely low
closed-circuit offset voltages to enable
control of small analog signals without
distortion.

5. Low terminal electromotive force
(Approx. 1 mV)

6. Small LED voltage drop on input
side (Max. 1.5 V)

TYPICAL APPLICATIONS

» Measuring devices
Scanner, IC checker, Board tester
* Audio visual equipment

solid-state relay. CD, VCR
Output rating* Part No.
Through hole . Packing quantity
Tvoe terminal Surface-mount terminal
yp Load Load Tape and reel packing style
voltage | current )
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
40V | 80mA AQV221 AQV221A AQV221AX AQV221AZ 1 t“‘;% contains
AC/DC type 1 batch F():g?{tains 1,000 pes
80V 50 mA AQV225 AQV225A AQV225AX AQV225AZ 500 pcs
*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | connec- AQV221(A) AQV225(A) Remarks
tion
LED forward current I 50 mA
Inout LED reverse voltage Vr 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (Peak AC) Vi 40V 80V
A 0.08 A 0.05A K AC. DC
) A connection: Peak AC, D
Continuous load current I B 0.09 A 0.06 A B, C connection: DC
Output C 0.12 A 0.075 A
Peak load current Ipeak 0.18A 0.15A CLCng‘D”ga'O”: 100 ms (1 shot),
Power dissipation Pout 230 mW
Total power dissipation Pr 280 mwW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F t'\é‘r)]fl‘r')ce‘r’gt‘fﬁgz'”g at low
limits
Storage Tstg —40°C to +100°C —40°F to +212°F
158 en_ds_aqv22: 010404J
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RF PhotoMOS (AQV220)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol | connec- AQV221(A) AQV225(A) Remarks
tion
Typical 0.9 mA
LED operate current - IFon — .= Max.
Maximum 3mA
Minimum 0.4 mA
Input LED turn off current - IFoff — .= Max.
Typical 0.85 mA
Typical 1.25V (1.14 V at Ir =5 mA)
LED dropout voltage - Vr — IF =50 mA
Maximum 15V
Typical 220 360 IF=5mA
: Ron A IL = Max.
Maximum 350 50Q Within 1 s on time
Typical 130 210 IF=5mA
On resistance - Ron B I = Max.
Maximum 18Q 250 Within 1 s on time
Typical 6.50Q 1050 IF=5mA
Output : Ron c IL = Max.
Maximum 9Q 1250 Within 1 s on time
Typical 5.6 pF 4.8 pF IlF=0mA
Output capacitance Cout — Ve=0V
Maximum 8 pF f=1 MHz
Typical 30 pA e =0 mA
Off state leakage current | —
g Maximum eak 10 nA VL = Max.
Typical 0.10 ms =
Tumn on time* 2P - Ton — IF =5 mA
Switching Maximum 0.3ms IL = Max.
speed Typical 0.03 ms =
Tum off time* 2" - Tof — IF =5 mA
Transfer Maximum 0.1 ms IL = Max.
characteristics ;
Typical 0.8 pF =
1/0 capacitance P - Ciso — P f } MHz
Maximum 1.5pF Ve=0V
Initial 1/O isolation Minimum | Reo — 1,000 MQ 500 V DC
resistance

Recommendable LED forward current Ir = 5mA.

*Turn on/Turn off time

Input

Output

For type of connection, see page 56.

B For Dimensions, see page 52.

B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Type of connection: A

100
I AQV221
<
£ \
260
3 AQV225, \
he)
© N N
S 40 NG
\\
20
%0 20 0 20 40 60 8085

—— Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

AQV225
50
a
g A
=
£ 40 7
8 AQV221
j =y
S 30
L~
20 L
//

40 200 0 20 40 60 8085
—— Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

Sample: AQV221, AQV225; LED current: 5 mA;
Load voltage: Max. (DC);

Continuous load current: Max. (DC)

o
2

©
IS

o
w

Turn on time, ms

/
L

o
N

l/

\

"
7

o

-40 -20 0 20 40 60 8085
— Ambient temperature, °C
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RF PhotoMOS (AQV220)

4. Turn off time vs. ambient temperature
characteristics
Sample: AQV221, AQV225; LED current: 5 mA;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.2

N

— Turn off time, ms
o

\\\

0

40 20 0 20 40 60 8085
—— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Sample: AQV221, AQV225;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

IS

: /!
/

LED operate current, mA

LT

-40 -20 0 20 40 60 8085
— Ambient temperature,°C

6. LED turn off current vs. ambient temperature

characteristics

Sample: AQV221, AQV225;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

N

LED turn off current, mA
w

jyd

1
4//

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: AQV221, AQV225;
LED current: 5 to 50 mA

15
>
g4
S 50mA\
[ 30mA
=13 f20mA TH (-
Is] 10mA
S1.0|sm ‘\\b\ [~
S NS ~~
\\ N~
\\
~
1.0 |-

40 20 0 20 40 60 8085
Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

T |
£ 100 L
€ - 80 AQV221
2 o / L]
I AQV225
[&]
40
l P s
2.0 [-1.0 d
10 | 2.0
// 20 +Voltage, V]
% -40
/ |
7/ -69
/ -80
10?

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

S

S

Off state leakage current, A

10 i
AQV22s
0 70 20 30 40 50 60 70 80

Load voltage, V

10. Turn on time vs. LED forward current
characteristics

Sample: AQV221, AQV225;

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.3 [

ms

0.2

—— Turn on time.

0 10 20 30 40 50
—— LED forward current, mA

11. Turn off time vs. LED forward current
characteristics

Sample: AQV221, AQV225;

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

©
=}
5]

o
o
=

o
Q
@

Turn off time, ms

©
Q
)

o
2

0 10 20 30 40 50
— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

[~~~ AQv221
\

— AQV225

—— Output capacitance, pF
w

0 10 20 30 40 50 60 70 80
— Applied voltage, V

13. Isolation vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

100

920

V/4
/A

ey
o
7/
II
/'\%
/ 15

77
7/
/

AQva221

Isolation, dB

N

10° 10° 107
—— Frequency, Hz

14. Insertion loss vs. frequency characteristics

(50Q2 impedance)

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;

Ambient temperature: 25°C 77°F

5
%. AQV225
5 [
S AQV221
0
10° 10° 107

— Frequency, Hz
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UL CSA

pending pending

RF PhotoMOS

Ultra minimum package size,
Panasonic | SSOP (1 Form A) 4-pin type.
Lower output capacitance
and on resistance. (CXR5)

(AQY221N3V)

FEATURES TYPICAL APPLICATIONS
445 1. Reduced package size Measuring and testing equipment
265 Compared to conventional 4-pin SOP 1. Test equipment
Ches type, surface area has been reduced by IC tester, Liquid crystal driver tester,
104 60% and volume by 40%, freeing up semiconductor performance tester
mm inch mounting space. 2. Board tester
2. Lower output capacitance and on- Bare board tester, In-circuit tester,
resistance function tester
1 . .
o o Output capacitance(C): 1.0pF (typ.) 3. Medical equipment
¥ iD ON resistance(R): 5.5 (typ.) Ultrasonic wave diagnostic machine
2 3 3. Mounting space has been reduced 4. Multi-point recorder
and output signals have been Warping, thermo couple
improved by using new flat lead
terminals.
Conventional
SOP type SSOP
| — —
4 = 1 |
Flat lead
4. High speed switching
Turn on time: 0.02ms
Turn off time: 0.02ms
TYPES
Circuit Tvoe Output rating* Tape and reel packing style Packing quantity
arrangement P Load voltage | Load current | Picked from the 1/4-pin side | Picked from the 2/3-pin side in tape and reel
1 Form A AC/DC type 25V 150 mA AQY221N3VY AQY221N3VW 3,500 pcs.

* Indicate the peak AC and DC values.
Notes: (1) Tape package is the standard packing style.
(2) For space reasons, the initial letters of the product number “AQY”, the package type indicator “Y” and “W”" are omitted from the seal.
(Ex. the label for product number AQY221N3V is 221N3)

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol AQY221N3V Remarks
LED forward current Ir 50mA
Input LED reverse voltage Vr 5V
Peak forward current I53 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) Vi 25V
output Continuous load current (peak AC) I 0.15A Peak AC,DC
Peak load current Ipeak 0.4A 100 ms (1 shot), Vi=DC
Power dissipation Pout 250mwW
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 1,500V AC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
en_ds_aqy221n3v: 180105D 161
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RF PhotoMOS (AQY221N3V)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY221N3V Condition
Typical 1.0 mA
LED operate current IFon IL =80 mA
Maximum 3.0 mA
Minimum 0.2 mA
Input LED turn off current IFoft IL =80 mA
Typical 0.9 mA
Typical 1.35V (1.14 V atlr =5 mA)
LED dropout voltage Vr IF =50 mA
Maximum 15V
Typical 5.5Q IF=5mA
On resistance - Ron I =80 mA
Maximum 7.5Q Within 1 s on time
_ Typical 1.0 pF IF =0 mA
Output Output capacitance - Cout Ve=0V
Maximum 1.5 pF f=1 MHz
Typical 0.01 nA -
Off state leakage current ILeak {; _OMmA
Maximum 10 nA L = Max.
Typical 0.02 ms IF=5mA
Turn on time* Ton V=10V
o Maximum 0.2ms RL = 1250
Switching speed
. Typical 0.02 ms IF=5mA
Turn off time* Toft V=10V
Transfer ;
characteristics Maximum 0.2 ms R = 1250
Typical 0.8 pF -
I/O capacitance - Ciso (/ }(I;/I\I—;z
Maximum 1.5 pF B=
Initial I/O isolation resistance Minimum Riso 1,000MQ 500V DC

Note: Recommendable LED forward current I = 5 mA.

*Turn on/Turn off time

Input

Output

Ton
—

For type of connection, see page 56.

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

200
<
< 150
£ N
o
\\
- 100
g N
u N
50
0
-40 -20 0 20 40 60 8085 100

Ambient temperature, °C

2. Load current vs. Load voltage characteristics

Ambient temperature: 25°C 77°F

characteristics

3. On resistance vs. ambient temperature

Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);

Load current: 80mA (DC)

200 25
20
< o]
E» 150 5
o 5]
s 5
g B 15
o [7)
< 100 o
< =
S \ O 10
/’
” \ 5 74//
]
0 0
0 5 10 15 20 25 30 40 20 0 20 40 60 8085

Load voltage, V

Ambient temperature, °C
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RF PhotoMOS (AQY221N3V)

4. Turn on time vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);
Continuous load current: 80mA (DC)

0.1

o
o
[

o
=3
<)

Turn on time, ms

o
o
=

40 20 0 20 40 60 8085
—— Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);
Continuous load current: 80mA (DC)

0.1
» 0.08
£
@
£
= 0.06
c
o
€
3
F0.04 \\
0.02 \
L -

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED operate current vs. ambient
temperature characteristics

Measured portion: between terminals 3 and 4
Load voltage: 10V (DC);

Continuous load current: 80mA (DC)

2

< L
‘g 15 //
3 v
2
g //
[}
g d

0.5

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED turn off current vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC);

Continuous load current: 80mA (DC)

2
£ L
€15 //
Q

g 1 //

o

iy L~

Jos -

40 20 0 20 40 60 8085
—— Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
> 14
8
2 \\\
5 1.3 T~
g \\\ ™~~~ soma
é 1.2 b‘\\\i 30mA
7 \\\\~ 20mA

1.1 S~ T~ o

-
\‘ 5mA

40 20 0O 20 40 60 8085 100
— Ambient temperature, °C

9. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

a
o

o1 Current, mA-
(4,
o

o
(=]
~

o
&
L
o0

05 1 15
Voltage, V

b
~—

&

<)

/ -100‘
150

10. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

S
i

S
&

S
4

S
o

Off state leakage current, A

10"

—

10"
0

5 10 15 20 25 30
Load voltage, V

11. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:

80mA (DC); Ambient temperature: 25°C 77°F
0.12

o
o
©

o
o
(&)

Turn on time, ms

0.03 \

0 ~—
0 10 20 30 40 50 60
LED forward current, mA

12. Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current:
80mA (DC); Ambient temperature: 25°C 77°F

0.1

o
o
=)

o
o
)

Turn off time, ms

o
o
=

0.02 \\

0 10 20 30 40 50 60
——— LED forward current, mA

13. Output capacitance vs. applied voltage

characteristics

Measured portion: between terminals 3 and 4

Frequency: 1 MHz, 30mVrms; Ambient temperature:

25°C 77°F
25

n

o

Output capacitance, pF

0 5 10 15 20 25 30
— Applied voltage, V

14. Isolation vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

100 AN

80 N

Isolation, dB
()]
o
)4

40

20

Frequency, Hz

01 o 10° 10° 107 10°

15. Insertion loss vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

2

o0

-

Insertion loss, dB

T 10° 10° 107
Frequency, Hz
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RF PhotoMOS (AQY221N3V)

16. On resistance distribution

Measured portion: between terminals 3 and 4

Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

40

35

30

25

Quantity, n

20

2 3 4 5 6 7
On resistance, %o

17. Turn on time distribution
Load voltage: 10V (DC)

Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

10 1

0 0.02 0.04 0.06

0.08

Turn on time, ms

0.1

18. Turn off time distribution
Load voltage: 10V (DC)

Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

60

50

40

Quantity, n

30

20

0 0.02 0.04 006 0.08 0.1
Turn on time, ms

19. LED

operate current distribution

Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

30

- []

Quantity, n

20

0
04 06 08 1 12 14 16

i

—— LED operate current, mA

1.8
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UL C-UL

pending pending

Ultra minimum package size,

Panasonic SSOP (1 Form A) 4-pin type. RF PhOtOMOS

Lower output capacitance
(C type) and on resistance (AQYZZ].OZV)

(R type). (C X R10)

FEATURES
1. Reduced package size 4. High speed switching (Part No.:
448 Lower surface has been reduced 60% AQY221N2V)
1,80 and mounting space 40% compared to Turn on time: 0.02ms
}2,65 conventional 4-pin SOP type. Turn off time: 0.02ms
104 . .
° 2. Two types are available: A type with
mm inch greatly reduced ON resistance, and a
type with even lower output
capacitance between terminals. TYPICAL APPLICATIONS
1 4 AQY221R2V | AQY221N2V Measuring' and testing equipment
T3 g0 (R Type) (C Type) 1. Test equipment
iDj Output IC tester, Liquid crystal driver tester,
2 Bl 3 capacitance 12.5pF 1.0pF semiconductor performance tester
° © : 2. Board tester
ORN resistance 0.750 9.50 Bare board tester, In-circuit tester,
R) function tester
3. Mounting space has been reduced 3. Medical equipment
and output signals have been Ultrasonic wave diagnostic machine
improved by using new flat lead 4. Multi-point recorder
terminals. Strainmeter, thermo couple
Conventional
SOP type SSOP
| — —
4 = 1 |
Flat lead
TYPES
Output rating* Part No. (Tape and reel packing style) ) .
T Pack antit
ype Load voltage | Load current | Picked from the 1/4-pin side | Picked from the 2/3-pin side ng quantity
AC/DC | Low on resistance (R Type) 40V 250 mA AQY221R2VY AQY221R2VW Tape and reel:
type Low capacitance (C Type) 40V 120 mA AQY221N2VY AQY221N2VW 3,500 pcs.

* Indicate the peak AC and DC values.
Notes: (1) Tape package is the standard packing style.
(2) For space reasons, the initial letters of the product number “AQY”, the package type indicator “Y” and “W”" are omitted from the seal.
(Ex. the label for product number AQY221N2V is 221N2)

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol AQY221R2V |  AQY221IN2V Remarks
LED forward current I 50mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) Vi 40V
Output Continuous load current (peak AC) I 0.25A 0.12A Peak AC, DC
Peak load current Ipeak 0.75A 0.3A 100 ms (1 shot), Vi= DC
Power dissipation Pout 250mwW
Total power dissipation Pr 300mwW
1/0 isolation voltage Viso 1,500V AC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
en_ds_aqy221_2v: 010404J 165
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2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY221R2V AQY221N2V Condition*2
LED operate Typical | 0.9 mA 1.0 mA C type (I. = 80 mA)
current Maximum | o 3.0 mA R type (IL = 250 mA)
LED turn off Minimum 0.1 mA 0.2 mA C type (I. = 80 mA)
Input - IFoft _
current Typical 0.8 mA 0.9 mA R type (. = 250 mA)
LED dropout Typical v 135V (L.14 Vatlr=5mA) C type (If = 50 mA)
voltage Maximum ] 15V R type (I = 50 mA)
Typical 0.75Q 9.50 C type (I =5 mA, I =80 mA
On resistance Ron Within 1 s on time)
Maxi 1.950 1250 R type (IF =5 mA, I. = 250 mA
aximum ) : Within 1 s on time)
Output Typical 12.5 pF 1.0 pF IF=0mA
Outpu_tt Cout Ve=0V
Capacnance Maximum 18 pF 1.5 pF f=1MHz
Off state leakage | Typical | 0.02nA 0.01nA C type (I = 0 mA, VL = Max.)
current Maximum Leak 10 nA R type (Ir = 0 mA, VL = Max.)
Turn | Typical 0.10 ms 0.02 ms C type (lF=5mA Vi=10V
I . RL = 125Q)
. . o Rtype lF=5mA, VL.=10V
time*? .
Switching Maximum 0.5ms RL = 40Q)
speed Turn | Typical 0.08 ms 0.02 ms c t)ipe (e=5mA, Vi=10V
Transfer off Tot SLt_p]éz(? 2 5mA, V=10V
characteristics ime* i ype (IF = P VL=
time* | Maximum 0.2 ms RL = 40Q)
. Typical 0.8 pF Ctype (f=1MHz, Ve =0V)
1/0 capacitance Ciso ’
P Maximum 1.5 pF R type (f=1MHz, Ve =0 V)
Initial I/O isolation -
resistance Minimum Riso 1,000MQ 500V DC

Notes: 1. For type of connection, see page 56.
2. Variation possible through combinations of output capacitance and ON resistance.

*1 Turn on/Turn off time

Input

Output

Ton
—

*2 Low on resistance (R type)
Low capacitance (C type)

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 56.
M For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

400

£ 300
I,E; AQY221R2
N
< 200
8 ~N
o
4 \
2 N
120 AQY221N2 —
100 —
\h
0
10 20 0 20 40 60 8085 100

Ambient temperature, °C

2. Load current vs. Load voltage characteristics

Ambient temperature: 25°C 77°F

Load current, mA
- 4
B @© n D
o o o o

o

3. On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 3 and 4

LED current: 5 mA; Load voltage: Max. (DC);

Load current: 250mA (DC) R type, 80mA (DC) C type

T
AQY221R2V

AQY221N2V

On resistance, Q

N\

o

10 20 30

40 50

Load voltage, V

25

20

15

10

AQY221N2V

//

AQY221R2V

-40 20 0 20 40

60 8085
Ambient temperature, °C
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RF PhotoMOS (AQY22102V)

4. Turn on time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4
LED current: 5 mA, Load voltage: 10V (DC);
Continuous load current: 250mA (DC) R type,
80mA (DC) C type

0.3
0.25
(2]
£
b AQY221R2V
S A
c0.15 7
= v
0.1 /'/
L—
0.05 AQY221N2V]
[y
0

40 20 0 20 40 60 8085
Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics

Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);
Continuous load current: 250mA (DC) R type,
80mA (DC) C type

0.3

0.25

o
[

o
o

Turn off time, ms

NN

—~—— AQY221R2V1

0.05

S
N AQY221N2V
~—~——

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED operate current vs. ambient
temperature characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC);

Continuous load current: 250mA (DC) R type,
80mA (DC) C type

5

AQY221N2V

LED operate current, mA

1 i |
| —— | AQY221hav
— ‘
0 40 20 O 20 40 60 8085
Ambient temperature, °C

7. LED turn off current vs. ambient temperature

characteristics

Measured portion: between terminals 3 and 4;
Load voltage: Max. (DC);

Continuous load current: 250mA (DC) R type,
80mA (DC) C type

5
<
E 4
=
[
3
e 3
o
c
3
a 2 AQY221N2V
- -
C
1 ; T
— — AQY221R2V

40 20 0 20 40 60 8085
Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
> 1
5 1.4
g’ \\
g ~L
513 -
g N~ I~
g b \t\ 50mA
o 1.2
] 3 T~ 30mA
| \\\\\~ ol
1.1 \\
. ~ 10mA
\‘ 5mA

10020 0 20 0 60 808 100

——— Ambient temperature, °C

9. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

B00———
AQY221R2V
£
7200
3
5 AQY221N2V™|
G100
30-25-20-15-1.0-05

05 1,0 1,520 25 3.0
oltage, V

200

fr——

300

10. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

103
<
£
g
3
© 106
(=)
G
4
[
o
[0}
S 100
[z
5 AQY221R2V
|-
T 1
0T |AQY221N2v
-

0 10 20 30 40 50
—— Load voltage, V

11. Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC);

Continuous load current: 250mA (DC) R type,

80mA (DC) C type; Ambient temperature: 25°C 77°F

0.5

I
IS

AQY221R2

o
w
~]

o
S
>

QY221N2V

— Turn on time, [Js

o
<

o N
0 10 20 30 40 50 60
— LED forward current, mA

12. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4

Load voltage: 10V (DC);

Continuous load current: 250mA (DC) R type,

80mA (DC) C type; Ambient temperature: 25°C 77°F

0.5

5 0.4

O

@

E

203

5

f=

5

=02
onzzmlzv

e 1]

AQY221N‘2V

0
0 10 20 30 40 50 60
—— LED forward current, mA
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13. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms;

Ambient temperature: 25°C 77°F

30

25

20

Output capacitance, pF

N

5 — AQY221R2V
AQY?21 N2v
0
0 10 20 30 40 50

—— Applied voltage, V

14. Isolation vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

100 N

N
N
\\
N N
80 Ny \\
[a]
© \\ \'i
§ 60 N N
kS| N \\
2 N N
N C H
40 \\ AQY221N2
\M
20 AQY221R2V
. iim
10% 10° 109 107 108

Frequency, Hz

15. Insertion loss vs. frequency characteristics

(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

2
S5
@
1%}
8
[ =
S
=
(2]
2
AQY221N2
05
AQY221R2
0 I 1 TIJI]
10° 105 108 107

Frequency, Hz

16-(1). On resistance distribution (R type)
Measured portion: between terminals 3 and 4
Continuous load current: 250mA (DC)

Ambient temperature: 25°C 77°F

40

35
30

25

20

Quantity, n

0
0.5 0.6 0.7 0.8 09 1
On resistance,Q

16-(2). On resistance distribution (C type)
Measured portion: between terminals 3 and 4
Continuous load current: 80mA (DC)

Ambient temperature: 25°C 77°F

35

30

25

20

Quantity, n

0
8.6 9 9.4 9.8 10.2
On resistance, Q

17-(1). Turn on time distribution (R type)
Load voltage: 10V (DC)

Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F

-

Quantity, n

0 0.04 0.08 0.12 0.16 0.2
Turn on time, ms

17-(2). Turn on time distribution (C type)
Load voltage: 10V (DC)

Continuous load current: 80mA (DC)

Ambient temperature: 25°C 77°F

50

40

— Quantity, n

10

]

0
0 0.02 0.04 0.06 0.08 0.1
Turn on time, ms

18-(1). Turn off time distribution (R type)
Load voltage: 10V (DC)

Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F

50

40

30

Quantity, n

-

0 0.04 0.08 0.12 0.16 0.2
Turn off time, ms

18-(2). Turn off time distribution (C type)
Load voltage: 10V (DC)

Continuous load current: 80mA (DC)

Ambient temperature: 25°C 77°F

60

50

40

30

Quantity, n

20

0 0.02 0.04 006 0.08 0.1
Turn off time, ms

19-(1). LED operate current distribution (R type)

Load voltage: 10V (DC)
Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F

19-(2). LED operate current distribution (C type)

Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

25 20
20 —
- il
= =
z z
A =
© ©
3 G 10
10
5
s 1
0 0
0.4 0.6 0.8 1 1.2 1.4 04 06 08 1 12 14 16 18
LED operate current, mA LED operate current, mA
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Panasonic

Lower output capacitance (C type)
and on resistance (R type). (C X R10)

(C type: Turn on time: 0.03ms,

High speed switching.

Turn off time: 0.03ms).

FEATURES

1. Two option package available.
R type offers greatly reduced on-

UL C-UL

pending pending

RF PhotoMOS

(AQY22102S)

TYPICAL APPLICATIONS

Measuring and testing equipment
1. Testing equipment for

WES/\/@‘?‘; .14§/.\ &% resistance. _ semiconductor performance
‘).o‘ss ‘}%gs C type offers lower output capacitance. IC tester, Liquid crystal driver tester,
‘ : AQY221R2S | AQY221N2S semiconductor performance tester
<R type> <C type> (R type) (C type) 2. Board tester
o inch Capiﬁ;pnucte: c 13pF 1pF Bare board tester, In-circuit tester,
. function tester
On resistance: R 0.8Q 9.5Q . .
3. Medical equipment
i | ¢ 2. High s_peed switching Ultrasonic wave diagnostic machine
¥ i Turn on t!me: 30us (AQY221N2S) 4. Multi-point recorder
, D , Turn off time: 30us (AQY221N2S) Warping, thermo couple
o —0 3. Super miniature design
SOP 4-pin type.
4. Low-level off state leakage current
of 10pA
The SSR has an off state leakage current
of several milliamperes, where as this
PhotoMOS relay has typ. 10pA (typical)
even with the rated load voltage
(AQY221N2S)
TYPES
Circuit Type Output rating* _ Tape énd_reel pa\_cking style - Packing quantity
arrangement Load voltage | Load current | Picked from the 1/2-pin side | Picked from the 3/4-pin side
R type 40V 250 mA AQY221R2SX AQY221R2SZ
1 Form A Tape and reel: 1,000 pcs.
C type 40V 120 mA AQY221N2SX AQY221N2SZ

* Indicate the peak AC and DC values.
Notes: (1) Tape package is the standard packing style. Also available in tube.
(Part No. suffix “X” or “Z2” is not needed when ordering; Tube: 100 pcs.; Case: 2,000 pcs.)
(2) For space reasons, the initial letters of the product number “AQY and S”, the package type indicator “X” and “Z" are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
AQY221R2S AQY221N2S
Item Symbol Q(R type) (%C type) Remarks
LED forward current Ir 50mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) Vi 40V
Output Continuous load current I 0.25A 0.12A Peak AC,DC
Peak load current Ipeak 0.75A 0.30A 100 ms (1 shot), Vi= DC
Power dissipation Pout 300mwW
Total power dissipation Pr 350mwW
1/0 isolation voltage Viso 500V AC 1,500V AC
... | Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F
en_ds_aqy221_2s: 010404J 169
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2. Electrical characteristics (Ambient temperature: 25°C 77°F)

AQY221R2S AQY221N2S "
Item Symbol Condition
Y (R type) (C type)
Typical 0.5 mA 0.9 mA IL = 250 mA (R type)
LED operate current IFon
P Maximum | 3.0 mA I = 80 mA (C type)
Minimum 0.1 mA 0.2 mA =
Input LED turn off current - IFoft I _250 mA (R type)
Typical 0.4 mA 0.85 mA I. = 80 mA (C type)
Typical 1.25V (1.14 V atlr = 5 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 1.5V
Typical 0.8Q2 9.5Q IF=5mA
. IL =250 mA (R type),
On resistance Ron
Maximum 1.25Q 12.5Q I =80 mA (C type)
Within 1 s on time
Output Typical 13 pF 1.0 pF IF=0mA
Output capacitance ) Cout Ve=0V
Maximum 18 pF 1.5 pF f=1 MHz
Typical 0.03 nA 0.01 nA =
Off state leakage current yp - ILeak Ie _0 mA
Maximum 10 nA VL = Max.
Typical 0.1 ms \ 0.03 ms IF=5mA
. V=10V
Turn on time* Ton
Maximum 0.5ms RL = 40Q (R type),
Switching 125Q (C type)
speed Typical 0.06 ms \ 0.03 ms IF =5 mA
Transfer T f time* T V=10V
characteristics urm OIME™ 1 Maximum o 0.2ms Ru =400 (R type),
1250 (C type)
Typical 0.8 pF =
1/0 capacitance YPK Ciso P f 1 MHz
Maximum 1.5 pF Ve=0V
Initial 1/O isolation resistance | Minimum Riso 1,000MQ 500V DC
Note: Recommendable LED forward current I = 5 mA. For type of connection, see page 56.

*Turn on/Turn off time

Input

Output

Ton
—

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature 2. Load current vs. Load voltage characteristics 3. On resistance vs. ambient temperature
characteristics Ambient temperature: 25°C 77°F characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 3 and 4
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC);
Load current: 250mA (DC) [R type], 80mA (DC)
[C type];
350 280 ‘ 25
AQY221R2S
300 240
< < o 20
g AQY221R2S <
250 = 200 g
5 N 5 5
£ 200 N £ 160 £ 15 AQY221N2S-
3 N 3 2 //
% 10 \ % 120 AQY221N2S =
o o
- AQY221N2S N = S 10
~_L L—T
100 ~ 80 L
™~ 5
50 40
AQY221R2S
I I
% 20 0 20 40 60 808 100 % 10 20 30 40 50 =25 20 0 20 40 60 8085
—— Ambient temperature, °C Load voltage, V —— Ambient temperature, °C
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4. Turn on time vs. ambient temperature
characteristics
Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);
Continuous load current: 250mA (DC) [R typel],
80mA (DC) [C type];

0.3

o
IS
a

(2]
£ AQY221R2S
g 02 e
s yd
20.15 //
El
= /
|
0.1 —
L+ AQY221N2S
0.05 —
_’/
0

40 20 0 20 40 60 8085
Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA, Load voltage: 10V (DC);
Continuous load current: 250mA (DC) [R type],
80mA (DC) [C typel;

0.1

o
o
@©

o

o

>
7

Turn off time, ms

©
o
=
Y

AQY221R2S

\

0.02 AQY221N2S™]

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);

Continuous load current: 250mA (DC) [R type],
80mA (DC) [C typel];

2
[

< AQY221N2S /
£
£1s A
£ / /
o
Q
[ I I R AT 1]
8 / AQY221R2S
[a]
w
o //
‘0.5 7/

0

40 -20 0 20 40 60 8085
——— Ambient temperature, °C

7. LED turn off current vs. ambient temperature
characteristics

Load voltage: Max. (DC); Continuous load current:
250mA (DC) [R type], 80mA (DC) [C type];

i |
< AQY221N2S|
5 Vv
215 /
2 / y
3 / /
=
; 1 /’A{zzm S
3
a /

w

-
05
0

40 20 0 20 40 60 8085
Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
> 14
(0]
§ N
213 \‘\
3 \\\\
§1‘2 ~ \\\\\
a N N ™ 50mA
H \\\§:30mA
11 \\ 20mA]
™ 10mA
\‘SmA
1.0
7t

40 20 0 20 40 60 8085 100
Ambient temperature, °C

9. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

300,

AQY221R2S
|
|

o
o

AQY221N2S

Current, mA
| ——

o

(=]

-3.0-2.5-2.0-1.5-1.0-0.

o

015202530
Voltage, V|

o

10. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

100
<
4
8
3 106
3 10
(=)
©
X
©
o
Q
X 109
[7]
=
= AQYZZJRZS
L
e i | AoYzzisz
I
0 10 20 30 40 50

— Load voltage, V

11. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4

Load voltage: 10V (DC); Continuous load current:

250mA (DC) [R type], 80mA (DC) [C type];
Ambient temperature: 25°C 77°F
0.3

o
N
a

o
S

AQY221R2S

o
-
o

Turn on time, ms

\/
0.1 \ AQY221N2S

o.c;s \>< N
N\~

0 10 20 30 40 50 60
——— LED forward current, mA

12. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 3 and 4
Load voltage: 10V (DC); Continuous load current:
250mA (DC) [R type], 80mA (DC) [C type];
Ambient temperature: 25°C 77°F

0.1
5 0.08
£
@
€
=0.06
=
o
c
5
=0.04
AQY221R2S
0.02 l
AQY221N2S
0 |

0 10 20 30 40 50 60
——— LED forward current, mA

13. Output capacitance vs. applied voltage

characteristics

Measured portion: between terminals 3 and 4

Frequency: 1 MHz, 30m Vrms; Ambient temperature:

25°C 77°F
30

n
o

n
o

o

Output capacitance, pF

o
=

\\ AQY221R2S

AQY221N2S

0 70 20 30 40 50
Applied voltage, V

(&)

14. |solation vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

100 \\\
N
N
[es] \\ ™
N N
° ™ N
5 60 \\ \‘\
© \\ N
2 \\ I
\ Al 8
40 \\ AQY221N2S:
\M
2 AQY221R2S
: [ 11
104 108 108 107 108

Frequency, Hz

15. Insertion loss vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

2
% 15
173
(%}
o
c
Qo
=
(%}
£
AQY221N2S|
05
AQY221R2S|
| L1 111
0o 108 108 107

Frequency, Hz
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16-(1). On resistance distribution (R type)
Measured portion: between terminals 3 and 4
Continuous load current: 250mA (DC)

Ambient temperature: 25°C 77°F

60

50

40

Quantity, n

30

20

0
0.76 0.77 0.78 0.79 0.8 0.810.82 0.83 0.84 0.85 0.84
On resistance, Q

16-(2). On resistance distribution (C type)
Measured portion: between terminals 3 and 4
Continuous load current: 80mA (DC)

Ambient temperature: 25°C 77°F

60

50

40

Quantity, n
|
|

30

20

8.6 9 9.4 9.8 102 106
On resistance, Q

17-(1). Turn on time distribution (R type)
Load voltage: 10V (DC)

Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F

60

50

40

Quantity, n

30

20

0
0.090.1 0.110.120.130.14 0.15 0.16 0.17 0.18 0.19
Turn on time, ms

17-(2). Turn on time distribution (C type)
Load voltage: 10V (DC)

Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

60

50

40

Quantity, n

30

20

0
0.01 0.02 003 0.04 0.05 0.06
Turn on time, ms

18-(1). Turn off time distribution (R type)
Load voltage: 10V (DC)

Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F

60

50

40

Quantity, n

30

20

0
00220023 0,024 0025 0.026 0027 00280029 0.03 0031 0032
Turn off time, ms

18-(2). Turn off time distribution (C type)
Load voltage: 10V (DC)

Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

60

50

40

Quantity, n

30

20

0
0018 0022 0026 0.3 0.034  0.038
Turn off time, ms

19-(1). LED operate current distribution
(R type)

Load voltage: 10V (DC)

Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F

60

50

40

Quantity, n

30

20

10

0
0.7 0.8 0.9 1 11 1.2
LED operate current, mA

19-(2). LED operate current distribution
(C type)

Load voltage: 10V (DC)

Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

60

50

40

30

Quantity, n

20

0
0.4 0.6 0.8 1 1.2 1.4
LED operate current, mA

172
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an

Panasonic

Lower output capacitance

d on resistance. (CxXR20)
High speed switching.
(Turn on time: 0.04ms,
Turn off time: 0.06ms).

mm inch

-

o
L,

FEATURES

1. Low output capacitance between
output terminals and low ON-
resistance

Output capacitance(C): 2.0pF (typ.)
ON resistance(R): 9.8Q (typ.)

2. High speed switching

Turn on time: 40ms

Turn off time: 60ms

3. SO package 4-pin type in super
miniature design

Size: (W)4.3 x (L)4.4 x (H)2.1 mm
(W).169 x (L).173 x (H).083 inch

4. Low-level off state leakage current
The SSR has an off state leakage current

of several milliamperes, where as this

PhotoMOS relay has typ. 10pA (typical)

even with the rated load voltage
5. Controls low-level analog signals

6. Low thermal electromotive force
(Approx. 1 mV)

C“ us

RF PhotoMOS

(AQY221N1S)

TYPICAL APPLICATIONS

Measuring and testing equipment

1. Testing equipment for semiconductor
performance

IC tester, Liquid crystal driver tester,
semiconductor performance tester

2. Board tester

Bear board tester, In-circuit tester,
function tester

3. Medical equipment

Ultrasonic wave diagnostic machine

4. Multi-point recorder (warping, thermo
couple)

Tyoe Output rating* Tape and reel packing style Packing quantity
P Load voltage | Load current | Picked from the 1/2-pin side | Picked from the 3/4-pin side Tube Tape and reel
AC/DC type 40V 120mA AQY221N1SX AQY221N1SZ 1,000 pcs 1,000 pcs

* Indicate the peak AC and DC values.

Notes: (1) Tape package is the standard packing style. Also available in tube.

(Part No. suffix “X” or “Z2” is not needed when ordering; Tube: 100 pcs.; Case: 2,000 pcs.)

(2) For space reasons, the initial letters of the product number “AQY and S”, the package type indicator “X” and “Z" are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQY221N1S Remarks

LED forward current Ir 50mA

Input LED reverse voltage Vr 5V
Peak forward current lep 1A f=100 Hz, Duty factor=0.1%
Power dissipation Pin 75mwW
Load voltage (peak AC) A 40V

Output Continuous load current I 0.12A Peak AC,DC
Peak load current Ipeak 0.30A 100 ms (1 shot), V.= DC
Power dissipation Pout 300mw

Total power dissipation Pr 350mwW

1/0 isolation voltage Viso 1,500V AC

e Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F

en_ds_aqgy221nls: 010404J
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RF PhotoMOS (AQY221N1S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQY221N1S Condition
Typical 0.9mA
LED operate current - IFon 1.=100 mA
Maximum 3.0mA
Minimum 0.4mA
Input LED turn off current - IFoft 1.=100 mA
Typical 0.85mA
Typical 1.25V (1.14V at [r=5mA)
LED dropout voltage - Vr IF=50mA
Maximum 1.5V
_ Typical 9.80 IF=5mA
On resistance # - Ron [1.=100 mA
Maximum 12.5Q Within 1 s on time
Typical 2.2pF IF=0mA
Output Output capacitance # Cout Ve=0V
Maximum 2.5pF f=1 MHz
Off state leakage Typical Loae 0.01nA IF=0mA
current Maximum e 10nA Vi=Max.
Typical 0.04ms IF=5mA
tTir‘:qrg*O” : Ton Vi=10V
Switching Maximum 0.5ms RL=100Q
speed Turn off | Typical 0.06ms IF=5mA
Transfer time* Maximum Tor 0.2ms VL_—].OV
characteristics i R.=100Q
Typical 0.8pF =
1/0 capacitance yp. Ciso P f 1E/|Hz
Maximum 1.5pF V=0V
'FZ'S“I";"ta"/n 2;50'3“0” Minimum Riso 1,000MQ 500V DC

Note: Recommendable LED forward current Ir = 5mA.

For type of connection, see page 56.

*Turn on/Turn off time

Input

Output

# Other types of products than the Cou (typ. 2.0pF) and Ron (A connection typ. 9.8 ohm) combinations carried in this catalog are also available. (There
is a trade-off between Ron and Cout both cannot be reduced at the same time.) For more information, please contact our sales office in your area.

B For Dimensions, see page 53.

B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C

—40°F to +185°F

2. On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: Max. (DC);

3. Turn on time vs. ambient temperature

characteristics

Continuous load current: Max. (DC)

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

140 25 0.1
120
< \ a 20 o 0.08
=100 N g -
c c ()
5 N 5 £
£ g N % 15 = 006
; \ 9_(/3 /’ ) y
3 c £
S 60 © 10 F 0.04
40 — // /
5 0.02 L
20 ]
0 0 0
40 20 0 20 40 60 8085 100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
Ambient temperature, °C Ambient temperature, °C —— Ambient temperature, °C
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RF PhotoMOS (AQY221N1S)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

™
\

=g
o
<3

Turn off time, ms
o
o
D
A

A

o
o
=

0.02

40 20 0 20 40 60 808
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

2
<
€
‘g’ 15
3
g i
g A
g e

0.5
/
0

40 20 0 20 40 60 8085

Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

2
<
£
€15
[
5
o
5
c 1 d
2 _
o /
w
|

05 7
—T
0

40 20 0 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
> 14
(o]
IS
§ 1.3 E\
‘g_ \\\\
L2y ~T—
S N N 50mA
B \\§§~ 30mA
=11 ~—-20mA
e
\ 10rlnA
™ 5mA
1.0 1
0==

40 -20 0 20 40 60 8085 100
Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

120

‘100

Current, mAT |
D ©
o O
N

o A
o o
™~

o,
=3
o,
o
o,
o
o
o)

05 1 1.? 210 2530
Voltage, V

~
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ENIS)

o-o

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

o

=]

Off state leakage current, A

0 10 20 30 40 50
— Load voltage, V

10. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.2

o
o

o

Turn on time, ms

0.05
\\

0 10 20 30 40 50 60
LED forward current, mA

11. Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 3 and 4
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.1

o
o
o

g
o
>

Turn off time, ms

o

t=}

=
L

0 10 20 30 40 50 60
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30m Vrms;
Ambient temperature: 25°C 77°F

25

n

Output capacitance, pF
o

-

0 10 20 30 40 50
Applied voltage, V

13. Isolation vs. frequency characteristics
(50Q2 impedance)

Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

100
N

N

80

N

[=2]
o
v

Isolation, dB

N
o

10¢ 10° 10° 107 10°
Frequency, Hz

14. Insertion loss vs. frequency characteristics
(50Q2 impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

2

3]

Insertion loss, dB

0
10 10° 10° 107
Frequency, Hz

15. On resistance distribution

Measured portion: between terminals 3 and 4
Continuous load current: 120mA(DC)

Quantity, n=50; Ambient temperature: 25°C 77°F

30

W
25

20

\

Quantity, n
7\

NN

0
8.6 9 9.4 9.8 10.2
On resistance, Q
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RF PhotoMOS (AQY221N1S)

16. Turn on time distribution

Load voltage: 40V(DC)

Continuous load current: 120mA(DC)

Quantity, n=50; Ambient temperature: 25°C 77°F

17. Turn off time distribution

Load voltage: 40V(DC)

Continuous load current: 120mA(DC)

Quantity, n=50; Ambient temperature: 25°C 77°F

18. LED operate current distribution

Load voltage: 40V(DC)

Continuous load current: 120mA(DC)

Quantity, n=50; Ambient temperature: 25°C 77°F

35 50 30
30 x § 25
40
c 25 [= f=
z z z 20
5 2 g 30 5
3 3 3
(€] (¢} g 15
15 20 '\
10
10
10
5 5
0 0 0
0 0.02 0.04 0.06 0.08 0.1 0 0.02 0.04 0.06 0.08 0.1 0 0.4 0.8 1.2 1.6 2
Turn on time, ms Turn off time, ms ——— LED operate current, mA
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: BSI
c“ US pending

Lower output capacitance
= and on resistance.

Panasonic High speed switching. RF PhOtOMOS

(Turn on time: 0.2ms,

Turn off time: 0.08ms).

(AQV221N)

FEATURES TYPICAL APPLICATIONS
1. Low output capacitance between Measuring and testing equipment
3%2/\/‘%2 output terminals and low ON- 1. Testing equipment for semiconductor
< 32, resistance performance
' 2. High speed switching (Turn on time: IC tester, Liquid crystal driver tester,
88 /\_Gz-‘gz typ. 200us) semiconductor performance tester
< %6 3. High sensitivity 2. Board tester o
5> Control loads up to 250mA with input Bear board tester, In-circuit tester,

current 5SmA function tester

mm inch 4. Low-level off state leakage current 3. Medical equipment
T'he SWSR \r:as an cs)ff state Ieal?a euc rrent Ultrasonic wave diagnostic machine
ge cu 4. Multi-point recorder

of several milliamperes, where as this (warping, thermo couple)

1 6 PhotoMOS relay has typ. 20pA even with

g’:} e n& § the rated load voltage

3 | Eé:z 4 5. Controls low-level analog signhals
PhotoMOS relays features extremely

low-closed-circuit offset voltage to enable
control of low-level analog signals without
distortion

6. Low thermal electromotive force
(Approx. 1 uV)

Part No.
Output rating* Packing quantit
P 9 Throug_h hole Surface-mount terminal 94 y
terminal
Type -
Load Load Tape and reel packing style
voltage | current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side | 4/5/6-pin side
AC/DC 1 tube contains 50 pcs.
type 40V | 150 mA AQV221N AQV221NA AQV221NAX AQV221NAZ 1 batch contains 500 pes. 1,000 pcs.
*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | connec- AQV221N(A) Remarks
tion
LED forward current I 50 mA
Inout LED reverse voltage Vr 5V
u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 40V
A 0.15A K AC. DC
. A connection: Peak AC, D
Output Continuous load current I B 0.18 A B, C connection: DC
C 0.25A
Peak load current Ipeak 0.45A A connection: 100 ms (1 shot), V. =DC
Power dissipation Pout 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
en_ds_aqv221n: 010404J 177
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RF PhotoMOS (AQV221N)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Iltem Symbol | connec- AQV221N(A) Remarks
tion**
Typical 0.90 mA
LED operate current - IFon — IL = Max.
Maximum 3.0 mA
Minimum 0.4 mA
Input LED turn off current - IFoft — IL = Max.
Typical 0.85 mA
Typical 1.25V (1.14 V at Ir =5 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 15V
Typical 9.80Q IF=0mA
: Ron A IL = Max.
Maximum 150 Within 1 s on time
_ Typical 50 IF=5mA
On resistance # - Ron B I = Max.
Maximum 7.5Q Within 1 s on time
Typical 25Q IF=5mA
Output : Ron c IL = Max.
Maximum 3.8Q Within 1 s on time
_ Typical 3.9 pF lF=0mA
Output capacitance # Cout A Vs = 0V
Maximum 5 pF f=1MHz
Typical 20 pA I =0 mA
Off state leakage current | —
g Maximum eak 10 nA VL = Max.
Typical 0.2ms =
Turn on time* yp - Ton — IF =5 mA
Switching Maximum 0.5 ms IL = Max.
speed Typical 0.08 ms =
Transfer Turn off time* Myp - Tott — 02 :E N ﬁ/l ;nXA
characteristics aX|m|um -2 MS i
Typica 0.8 pF =
1/0 capacitance P - Ciso — P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance | Minimum Riso — 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir = 5mA
*Turn on/Turn off time

Input

Output

**Eor type of connection, see page 56.

# Other types of products than the Cou (typ. 3.9pF) and Ron (A connection typ. 9.8Q)

combinations carried in this catalog are also available.
(There is a trade-off between Ron and Cout both cannot be reduced at the same time.)
For more information, please contact our sales office in your area.

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

—40°F to +185°F

Type of connection: A

250

200

Load current, mA
@
o

o
o

o
o

0

40

-20

0O 20 40 60 8085 100

— Ambient temperature, °C

2. On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC);

Continuous load current: Max. (DC)

16.0
14.0

G 12,0

o
)

On resistance,

6.0

4.0

2.0

characteristics

LED current: 5 mA;
Load voltage: Max.
Continuous load cu

3. Turn on time vs. ambient temperature

(BC);
rrent: Max. (DC)

1.0
r 0 038
€
L~ ¢
£ 06
L1 5
f=
LT E v
04
0.2
I — T
40 20 0 20 40 60 8085 020 20 0 20 40 60 8085

——— Ambient temperature, °C

— Ambient temperature, °C

178

07/2005

en_ds_aqv221n: 010404J



RF PhotoMOS (AQV221N)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
0.5

I
IS

o
w

o
(¥

— Turn off time, ms

o

N

40 20 0 20 40 60 8085
— Ambient temperature, °C

~—

0

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

LED operate current, mA

P

40 20 0 20 40 60 8085
— Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

LED turn off current, mA

d

—]
L

40 -20 0 20 40 60 8085
—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15

> 1.4

§ I~

513

gmz \:i\\

bS] ~50mA|

@ y \\§§:§8mﬁ
—

0::

40 20 0 20 40 60 8085
— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

150
! /
€ /
E 100
/
3 50
o
4 3 2 1 |
2 3 4
Voltage, V]|
/ -50
/
-1oc,I
[T 15

9. Off state leakage current vs. load voltage
characteristics
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

106

Off state leakage current, A
=]
b

10—12

40 100
— Load voltage, V

10. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

1.4

1.2

o

o
©

o
o

——— Turn on time, ms
o
i

\

N

0 10 20 30 40 50
— LED forward current, mA

o
N

11. Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

0.22

o
o
©

0.14

Turn off time, ms

o
o
o

0 10 20 30 40 50
— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C 77°F

10

©

Output capacitance, pF
(o))

0 10 20 30 40 50
— Applied voltage, V

13. Isolation vs. frequency characteristics
(50 2 impedance)

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

100
N

N

@
o

Isolasion, dB
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o
7
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&
T
|
\
\
|
|
\
I
!
|
I/
7/
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9,

10* 10° 108 107
— Frequency, Hz

14. Insertion loss vs. frequency characteristics
(50 @ impedance)
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

5

Insertion loss, dB
w

{4
KT 105 108 107
— Frequency, Hz

15. On resistance distribution

Measured portion: between terminals 4 and 6
Continuous load current: 150mA(DC)

Quantity, n=50; Ambient temperature: 25°C 77°F

25

20

Quantity, n
o

-
o

0 4

9.2 9.4 9.6 9.8 10
— On resistance, Q
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RF PhotoMOS (AQV221N)

16. Turn on time distribution

Load voltage: 40V(DC)
Continuous load current: 150mA(DC)
Quantity, n=50; Ambient temperature: 25°C 77°F

35

30

n
a

Quantity, n
N
o

1

o

[$)]

r{a
0”7 015 02 025 03 0.35
—— Turn on time, ms

17. Turn off time distribution

Load voltage: 40V(DC)
Continuous load current: 150mA(DC)
Quantity, n=50; Ambient temperature: 25°C 77°F

50 §

IS
o

Quantity, n
[
o

n
o

10

0 L
0” 007 009 011 013 0.15

— Turn off time, ms

18. LED operate current distribution

Load voltage: 40V(DC)
Continuous load current: 150mA(DC)
Quantity, n=50; Ambient temperature: 25°C 77°F

35
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n
o

Quantity, n
n
o

-
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-
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o

r{a
0" 07 0.8 0.9 1 1.1
— LED operate current, mA
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Panasonic

Lower output capacitance
and on resistance. (CxXR10)
High speed switching.
(Turn on time: 0.03ms,
Turn off time: 0.03ms).

10.37 4.4
408 N\ ‘7231
—— 083
mm inch

+
10 —1+ 016
_ /1/[1%
2 o—f 1015
3] 1 o014
_ /V[:%
45 =113
50 | 612
_ /P'[}%
6 0— —ro 11
71 —1 o010
_ 4/[1%
8 o— =0 9

FEATURES

1. This is a CxR10 type that achieves
very low output capacitance.

2. 4-channel (4 Form A) of RF
PhotoMOS Relays

3. SO package 16-pin type in super
miniature design

The device comes in a super-miniature
SO package measuring (W)10.37 x
(L)4.4 x (H)2.1mm (W) .408x(L).173x
(H).083inch— approx. 50% of the
footprint size of 8-pin(2-channel) type.

Footprint

SOP 2-channel type AQS221N2S

4. Applicable for 4 Form A use, as well
as 4 independent 1 Form A

5. High speed switching

Turn on time: 30us

Turn off time: 30us

6. Low-level off state leakage current
The SSR has an off state leakage current
of several milliamperes, whereas this

UL C-UL

pending pending

RF PhotoMOS

(AQS221N2S)

PhotoMOS relay has typ. 10pA even with
the rated load voltage (40V)

7. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion

TYPICAL APPLICATIONS

Measuring and testing equipment
1. Testing equipment for
semiconductor performance

IC tester, Liquid crystal driver tester,
semiconductor performance tester
2. Board tester

Bare board tester, In-circuit tester,
function tester

3. Medical equipment

Ultrasonic wave diagnostic machine
4. Multi-point recorder

Warping, thermo couple

Output rating* Part No. . )
Type Picked from the Picked from the Packing quantity
in tape and reel
Load voltage | Load current 1/2/3/4/5/6/7/8-pin side 9/10/11/12/13/14/15/16-pin side P
AC/IDC type 40V 60 mMA AQS221N2SX AQS221N2SZ 1,000 pes.

* Indicate the peak AC and DC values.

Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 50 pcs.;

Case: 1,000 pcs.)

(2) For space reasons, the package type indicator “X” and “Z" are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQS221N2S Remarks
LED forward current IF 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage A 40V
Continuous load current I 0.06 A
Output
Peak load current Ipeak 0.12 A 100 ms (1 shot), Vi=DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mW
1/0 isolation voltage Viso 500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tsig —40°C to +100°C —40°F to +212°F

en_ds_aqgs221n2s: 180105D
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RF PhotoMOS (AQS221N2S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)
Item Symbol AQS221N2S Condition
LED operate Typical lfon 0.9 mA IL = Max
current Maximum 3.0 mA i
Minimum 0.1 mA
Input LED turn off : Iroi IL = Max.
current Typical 0.85 mA
LED dropout Typical Ve 1.25V (1.14 V at Ir =5 mA) IF = 50 mA
voltage Maximum 15v
_ Typical 9.5Q IF=5mA
On resistance - Ron I = Max.
Maximum 12.5Q Within 1 s on time
Typical 1.0 pF IF=0mA
Output Output Cout Ve=0V
capacitance Maximum 1.5 pF f=1MHz
Off state leakage | Typical Lo 0.01 nA IF=0mA
current Maximum e 10 nA Vi = Max.
Typical 0.03 ms IF=5mA
Turn on time* ] Ton Vi =10V
Maximum 0.2ms RL = 500Q
Typical 0.03 ms IF=5mA
Transfer Turn off time* . Tot VL= 10V
Maximum 0.2ms _
characteristics R. = 50002
Typical 0.8 pF =
1/0O capacitance P - Ciso P f 1_MHZ
Maximum 1.5pF Ve=0V
llleéliilt;;?:;solatlon Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir =5 mA.

B For Dimensions, see page 54.
B For Schematic and Wiring Diagrams, see page 58.
B For Cautions for Use, see page 63.

For type of connection, see page 58.

*Turn on/Turn off time

Input

Output

Ton
RN

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
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o
o
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Load current, mA
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— Ambient temperature, °C

2. Load current vs. load voltage characteristics
Ambient temperature: 25°C 47°F

Load current, mA

characteristics

3. On resistance vs. ambient temperature

LED current: 5 mA; Load voltage: Max. (DC);

Load current: Max. (DC)

100 25
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(0]
o
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? /
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50 z /
O 10
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—— Load voltage, V
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Ambient temperature, °C
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RF PhotoMOS (AQS221N2S)

4. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 20 mA (DC)

0.3

o
)
a

o
S

Turn on time, ms
o
=
(&

o
e

\
\

40 20 0 20 40 60 8085
Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 20 mA (DC)

0.1

0.08

o
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>

Turn off time, ms

o
o
=

N

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED operate current vs. ambient
temperature characteristics

Load voltage: 10 V (DC);
Continuous load current: 60 mA (DC)
2

<
£ /
g 1.5 4
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o
o
i 1 /
@ 7
o
o /
[a]
w
4 /

0.5 //

0

40 20 0O 20 40 60 8085
Ambient temperature, °C

7. LED turn off current vs. ambient temperature
characteristics

Load voltage: 10 V (DC);

Continuous load current: 60 mA (DC)
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8. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
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g
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S12 \‘\ N somA
a N 50m
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11 N> 20mA
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O 020 0 20 40 60 8085 100

Ambient temperature, °C

9. Current vs. voltage characteristics of output
at MOS portion
Ambient temperature: 25°C 77°F

0.08:
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|

0.04

0.02 /

Curr?nt, A

|
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/ -0.02 Voltage, V
0.0
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10. Off state leakage current vs. load voltage
characteristics
Ambient temperature: 25°C 77°F

-
o

-
2

10°

Off state leakage current, A

0 10 20 30 40 50
— Load voltage, V

11. Turn on time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current: 20
mA (DC); Ambient temperature: 25°C 77°F

0.3

o
M)
a

o
S

124
o

Turn on time, ms

0.05 \

0 T~~—
0 10 20 30 40 50 60
LED forward current, mA

12. Turn off time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current: 20
mA (DC); Ambient temperature: 25°C 77°F
0.1

0.08

o
o
>

Turn off time, ms

o
o
=

0.02 \

0 10 20 30 40 50 60
LED forward current, mA

13. Output capacitance vs. applied voltage
characteristics

Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C 77°F
30

n
o

n
o

o

Output capacitance, pF

o

0 10 20 30 40 50
Applied voltage, V

14. Isolation vs. frequency characteristics
(50Q2 impedance)
Ambient temperature: 25°C 77°F

100 N

N

4

Isolation, dB
[+)]
o
)4

N
o

20

0
10 10° 10° 107 10°
Frequency, Hz

15. Insertion loss vs. frequency characteristics
(50Q2 impedance)
Ambient temperature: 25°C 77°F
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7
o
c
9o

10'-; 1
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Panasonic

Lower output capacitance

High speed switching.
(Turn on time: 0.1ms,
Turn off time: 0.05ms).

and on resistance.

4402

,8802 173-.008

' {N 21-02
@_ 083008

mm inch

Tl\)
=
N
i —
IT
M
obhOUIOO

FEATURES

1. 1-channel (Form A) in super
miniature design

The device comes in a super-miniature
SO package measuring (W) 4.4 x (L) 6.3
x(H) 2.1 mm (W).173x (L) .248x (H) .083
inch —approx. 25% of the volume and
50% of the footprint size of DIP type
PhotoMOS Relays.

(DIP) (SOP)

Approx. 25%

Approx. 50%

Footprint @ —l <§>

2. Low capacitance between output
terminals ensure high response
speed:

The capacitance between output
terminals is small, typically 10 pF. This
enables for a fast operation speed of
200 ps.

3. Low-level off state leakage current:
The SSR has an off state leakage current
of several milliamperes, whereas the

Volume

RF PhotoMOS

(AQV220NS)

PhotoMOS relay has only 30 pA even
with the rated load voltage of 200 V
(AQV227NS).

4. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

5. Tape and reel

The device comes standard in a tape and
reel (1,000 pcs./reel) to facilitate
automatic insertion machines.

TYPICAL APPLICATIONS

« Telephones

* Measuring instruments

« Computer

* Industrial robots

« High-speed inspection machines

TYPES

1. AC/DC type

Part No.

Output rating* - — - — . o
Picked from the 1/2/3-pin side Picked from the 4/5/6-pin side Packing quantity in tape and reel
Load voltage Load current 1FormA 1Form A
200V 50 mA AQV227NSX AQV227NSZ 1,000 pes.
400 V 40 mA AQV224NSX AQV224NSZ

*Indicate the peak AC and DC values.

Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 75 pcs.;

Case: 1,500 pcs.)

(2) For space reasons, the top two letters of the product number “AQ” are omitted on the product seal. The package type indicator “X" and “Z"

are also omitted from the seal. (Ex. the label for product number AQV224NS is V224NS).

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | connec- AQV227NS AQV224NS Remarks
tion
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current 23 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) A 200V 400 V
A 0.05A 0.04 A )
Continuous load current I B 0.06 A 0.05 A g‘cg rlré?](;t;cgi:ol:r’]?%l%AC, DC
Output C 0.08 A 0.06 A
Peak load current Ipeak 0.15A 0.12 A CchrIIDngctlon: 100 ms (1 shot),
Power dissipation Pout 450 mwW
Total power dissipation Pr 500 mW
1/0 isolation voltage Viso 1,500 V AC
;irari?sperature Operating Topr —40°C to +85°C —40°F to +185°F t'\é‘;;‘l;g‘r’;‘t‘zﬁgz'”g atlow
Storage Tstg —40°C to +100°C —40°F to +212°F
184 en_ds_aqv22ns: 010404J
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RF PhotoMOS (AQV220NS)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol | connec- AQV227NS AQV224NS Remarks
tion
Typical 0.7 mA
LED operate current - IFon — IL = Max.
Maximum 3mA
Minimum 0.4 mA
Input LED turn off current - IFoff — IL = Max.
Typical 0.65 mA
Typical 1.25V (1.14 V at Ir =5 mA)
LED dropout voltage - Vr — IF =50 mA
Maximum 15V
Typical 300 700 IF=5mA
Ron A IL = Max.
Maximum 50 Q 100 Q Within 1 s on time
_ Typical 16 Q 55 Q) IF=5mA
On resistance - Ron B I = Max.
Maximum 25Q 70 Q Within 1 s on time
Typical 80 28 Q IF=5mA
Output Ron c IL = Max.
Maximum 1250 35Q Within 1 s on time
_ Typical 10 pF lF=0
Output capacitance Cout Ve=0
Maximum 15 pF f=1 MHz
Typical 30 pA \ 90 pA k=0
Off state leakage current | —
g Maximum e 10 nA VL = Max.
Typical 0.12 ms 0.1ms =
Turn on time* yp - Ton — ‘ IF =5 mA
Maximum 0.5ms IL = Max.
Typical 0.05 ms =
Turn off time* yp - Tof — IF =5 mA
Transfer Maximum 0.2 ms IL = Max.
characteristics ;
Typical 0.8 pF =
1/0 capacitance P - Ciso — P f } MHz
Maximum 1.5pF Ve=0
Initial 1/O isolation Minimum | Reo — 1,000 MQ 500 V DC
resistance

Note: Recommendable LED forward current Ir.= 5 mA.

*Turn on/Turn off time

For type of connection, see page 56.

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Type of connection: A

150

Load current, mA
S
o

AQV227NS
50 —~—

' I~
AQV224NS T~~~

L] ]

40 20 0 20 40 60 8085100
—— Ambient temperature, °C

2. On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 4 and 6;

LED current: 5 mA;

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

On resistance, Q

120
100
v
sof—Ft 1 AQV224N&¢4—
60 /'/
40
AQV227NS_|
/
//
20
0
20 0 20 40 60 8085

—— Ambient temperature, °C

3. Turn on time vs. ambient temperature

characteristics
LED current: 5 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

1.0
0.8
[}
£
g
£ 06
c
o
£
S 04
= AQV227NS
0.2 =" A\QV224NS
N "
0
-40 20 0 20 40 60 8085

Ambient temperature, °C
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RF PhotoMOS (AQV220NS)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA,

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

0.5

o
IS

o
3

o
)
4

Turn off time, ms

AQV224NST

AQV%27NS
40 20 0 20 40 60 8085
——— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

LED operate current, mA
w

2
7
v
AQV227NS /
1 ,A ~ |
=7 AQV224NS
||
0

40 20 0 20 40 60 8085
——— Ambient temperature, °C

6. LED turn off current vs. ambient temperature

characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
<
E 4
=
g
3 3
=
o
£
3
2
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1 4/
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oL |

40 20 0 20 40 60 808
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

1.5
>
o 1.4
8
1IN
R ~~
5 N
I \\\\
g 12y \\\\
a N ~50mA
o \\§§~30mA
R N> 20mA
' N~ 10mA
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1.0 {
0==

40 20 0 20 40 60 8085
Ambient temperature, °C

8. Voltage vs. current characteristics of output

at MOS portion

Measured portion: between terminals 5 and 6,
7 and 8;

Ambient temperature: 25°C 77°F

r 150

mA

2100

[0}
5 AQV227NS
O 50 V4 AQV224NS

e

4 3 2

1 V% 3V ¢
= , oltage, V —

4|50

-100

|

I

-150

9. Off state leakage current

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

=)

Off state leakage current, A
o

AQV224NS
ANS)
| —
AQV227NS
10
0 700 200 300 400

Load voltage, V

10. LED forward current vs. turn on time
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC);
Continuous load current: Max. (DC);
Ambient temperature: 25°C 77°F

1.4
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Turn on time, ms

\AQ 224NS,AQV227NS

N

\
0 10 20 30 40 50 60

—— LED forward current, mA
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11. LED forward current vs. turn off time
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.22
»n 0.18
€
[}
£
=0.14
=
o
£
£ 0.10 %‘WS
AQV227NS
///
0.06
o
0 10 20 30 40 50 60

LED forward current, mA

12. Applied voltage vs. output capacitance
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz, 30 mVrms;

Ambient temperature: 25°C 77°F

N

Output capacitance, pF

4 N
\\ o
I V227N
T AQU2NS

AQV224NS

0 |
0 20 40 60 80 100

Applied voltage, V

13. Isolation characteristics
(50 @ impedance)

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

100
m 80
° N
c N
g 60 ;
5 N AQV224NS
0 ~

40 1

AQV227NS N
™~
20
0
10 10° 10° 107

——— Frequency, Hz

14. Insertion loss characteristics
(50 @ impedance)

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

6
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@ AQV224NS
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S
5
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Q
2 AQV227|
2
1
0L
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Panasonic

Hi

Lower output capacitance

(Turn on time: 0.2ms,
Turn off time: 0.08ms).

and on resistance.
gh speed switching.

RF PhotoMOS

(AQV220N)

_3%559083,\/‘92-@59~832 1. PhotoMOS relay with high response 4. Low-level off state leakage current
/‘i’ 3902 speed, low leakage current and low On The SSR has an off state leakage current
resistance of several milliamperes, whereas the
. 8.8-0.05 ~_—~847005 2. Low capacitance between output PhotoMOS relay has only 30 pA even
'3i6<'002 -”f-w > 31?59808 terminals ensures h|gh response with the rated load voltage of 200 V
. A speed: (AQV227N).
The capacitance between output 5. Controls low-level analog signhals
mminch  terminals is small, typically 10 pF. This PhotoMOS relay features extremely low
enables for a fast operation speed of 200 closed-circuit offset voltages to enable
us. control of small analog signals without
1 6 3. High sensitivity and low On distortion.
5__}( Z Eﬂ A 5 resistance 6. Low terminals electromotive force
3 | Py 4 Maximum 0.1 A of load current can be (approx. 1 uV)
controlled with input current of 5 mA. The
On resistance is less than our
conventional models. With no metallic TYPICAL APPLICATIONS
contacts, the PhotoMOS relay has stable * Measuring devices
switching characteristics. » Scanner, IC checker, Board tester
Part No.
Output rating* Through hole ) Packing quantity
terminal Surface-mount terminal
Type -
Tape and reel packing style
Load Load Tube packing style Picked f h Picked fi h Tube Tape and reel
voltage | current icked from the | Picked from the
1/2/3-pin side 4/5/6-pin side
200V | 70 mA AQV227N AQV227NA AQV227NAX AQV227NAZ | 1 tube contains
50 pcs.
AC/DC type 1 batch contains 1,000 pes.
400V | 50 mA AQV224N AQV224NA AQV224NAX AQV224NAZ 500 pes.
*Indicate the peak AC and DC values.
Note: For space reasons, the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | connec- AQV227N(A) AQV224N(A) Remarks
tion
LED forward current I 50 mA
Inout LED reverse voltage Vr 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) A 200V 400 V
A 0.07 A 0.05A KAC. DC
) A connection: Peak AC, D
Continuous load current I B 0.08 A 0.06 A B, C connection: DC
Output C 0.10 A 0.08 A
Peak load current Ipeak 021A 0.15A CLCng‘D”gCt'O”: 100 ms (1 shot),
Power dissipation Pout 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F t'\é‘r)]fl‘r')ce‘r’gt‘fﬁgz'”g at low
limits
Storage Tstg —40°C to +100°C —40°F to +212°F
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RF PhotoMOS (AQV220N)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Item Symbol | connec- AQV227N(A) AQV224N(A) Remarks
tion
Typical 0.90 mA
LED operate current - IFon — IL = Max.
Maximum 3.0 mA
Minimum 0.4 mA
Input LED turn off current - IFoit — IL = Max.
Typical 0.85 mA
Typical 1.25V (1.14 V atIr =5 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 15V
Typical 300 700 IF=5mA
Ron A IL = Max.
Maximum 50 Q 100 Q Within 1 s on time
Typical 16 Q 55 Q) IF=5mA
On resistance - Ron B I = Max.
Maximum 250 70Q Within 1 s on time
Typical 80 28 Q IF=5mA
Output Ron c IL = Max.
Maximum 1250 35Q Within 1 s on time
Typical 10 pF lF=0
Output capacitance Cout — Ve =0
Maximum 15 pF f=1MHz
Typical 30 pA 90 pA E=0
Off state leakage current | —
g Maximum reak 10 nA VL = Max.
Typical 0.20 ms =
Turn on time* 2P - Ton — IF =5 mA
Switching Maximum 0.5ms IL = Max.
speed Typical 0.08 ms =
Tum off time* 2P - Tot — IF =5 mA
Transfer Maximum 0.2ms IL = Max.
characteristics ;
Typical 0.8 pF =
1/0 capacitance P - Ciso — P f } MHz
Maximum 1.5pF Ve=0
Initial 1/0 isolation Minimum | Reo — 1,000 MQ 500 V DC
resistance
Note: Recommendable LED forward current Ir = 5SmA. For type of connection, see page 56.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 4 and 6; Sample: AQV227N, AQV224N;
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC); LED current: 5 mA; Load voltage: Max. (DC);
Type of connection: A Continuous load current: Max. (DC) Continuous load current: Max. (DC)
120 1.0
150
0:100 08
£ @ r g
€ £ 80 aqvzzan ] -
g g L~ £ 0.6
5100 2 P =
2 © 60 — §
3 S —| S04
\\onzzm 40 AQUE27N N AQV227N
50 — v |
M 20 — 0.2 T-AQV224N
I~
A‘QV22‘4N ——
% 20 0 20 40 60 808100 020 20 0 20 40 60 808 020 20 0 20 40 60 8085
——»  Ambient temperature, °C —— Ambient temperature, °C —— Ambient temperature, °C
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RF PhotoMOS (AQV220N)

4. Turn off time vs. ambient temperature
characteristics
Sample: AQV227N, AQV224N;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.5

N
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o
w

o
(N
7

N

o
o

— Turn off time, ms

AQV224N ™=
AQV?27N

40 20 O 20 40 60 808
—— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Sample: AQV227N, AQV224N;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)

5

<

£

= 4

=

S

3

o 3

i

@

&

a 2 ”

u AQV227N_Z
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|t AQV224N

0

40 20 0 20 40 60 808
Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics
Sample: AQV227N, AQV224N;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

— LED turn off current, mA

7/
1 z/

\QU224N | _~AQU227N

0-40 20 0 20 40 60 8085

—— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15
>
g1 4
g N
° —
>1.3
5
ANNSSN
5 ~ —~~50mA
@ \t§§:30mA
1.1 ~20mA
10mA
\‘ 5mA
1.0
0

40 20 0 20 40 60 808
—— Ambient temperature, °C

8. Current characteristics of output at MOS
portion vs. voltage.

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
150

100

Current, mA

4 3-2 -

9. Off state leakage current vs. load voltage
Sample: AQV227N, AQV224N;

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

10°

Off state leakage current, A
o

AQV224N
| —
FAQV227N.
10"
0
100 200 300 400

—— Load voltage, V

10. Turn on time characteristics vs. LED
forward current
Sample: AQV227N, AQV224N;
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC);
Continuous load current: Max. (DC);
Ambient temperature: 25°C 77°F
1.4

1.2

-
o

o
©

|

\ AQV224N AQV227N

I
IS

—Turn on time, ms
o
o

o
S

0 10 20 30 40 50 60
— LED forward current, mA

11. Turn off time characteristics vs. LED
forward current
Sample: AQV227N, AQV224N;
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC);
Continuous load current: Max. (DC);
Ambient temperature: 25°C 77°F
0.22

(=}
o
©

[=}
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>

AQV224N

| — ]
/ AQV227N

Turn on time, ms

o
o
o

0.06 P

0 10 20 30 40 50 60
—— LED forward current, mA

12. Output capacitance characteristics vs.
applied voltage

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C 77°F

N

o

Output capacitance, pF
(=]

4 N
\t\

AQV227N
2

AQV224N
0 |

0 20 40 60 80 100
— Applied voltage, V

13. Isolation characteristics
(50 @ impedance)

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

100
@ 801N
° N
5 ™
2 60 N
S N[ [[Aqv224
12}
Y a0 '..'é
AQV227N N
N{
20
ol
10° 10° 10° 107

—— Frequency, Hz

14. Insertion loss characteristics
(50 @ impedance)

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

6
5
o AQV224N
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Panasonic

Lower output capacitance

High speed switching.
(Turn on time: 0.2ms,
Turn off time: 0.08ms).

and on resistance.

mm inch

o—-i1

FEATURES

1. PhotoMOS relay 2-channels (Form
A) type with high response speed, low
leakage current and low On

2. Applicable for 2 Form A use as well
as two independent 1 Form A use

3. Compact 8-pin DIP size

The device comes in a compact (W)
6.4x(L) 9.78x(H) 3.9 mm (W) .252x(L)
.385x%(H) .154 inch , 8-pin DIP size
(through hole terminal type).

4. Low capacitance between output
terminals ensures high response
speed:

The capacitance between output
terminals is small, typically 10 pF. This
enables for a fast operation speed of 200
us.

5. High sensitivity and low On
resistance:

Maximum 0.07 A of load current can be
controlled with input current of 5 mA. The
On resistance is less than our
conventional models. With no metallic
contacts, the PhotoMOS relay has stable

RF PhotoMOS

(AQW220N)

6. Low-level off state leakage current:
The SSR has an off state leakage current
of several milliamperes, whereas the
PhotoMOS relay has only 30 pA even
with the rated load voltage of 200 V
(AQW227N).

7. Controls low-level analog signals:
PhotoMOS relay features extremely low
closed-circuit offset voltages to enable
control of small analog signals without
distortion.

8. Low terminals electromotive force:
(approx. 1 uV)

TYPICAL APPLICATIONS

* Measuring equipment

resistance. switching characteristics. « Scanner, IC checker, Board tester
Part No.
Output rating* Packing quantit
P 9 Through hole Surface-mount terminal g4 y
terminal
Type -
Tape and reel packing style
Load Load Tube packing style Picked f th Picked fi th Tube Tape and reel
voltage | current Icked irom the | Ficked irom the
1/2/3-pin side 4/5/6-pin side
200V | 50 mA AQW227N AQW227NA AQW227NAX | AQW227NAz | 1 tube contains
40 pcs.
AC/DC type 1 batch contains 1,000 pes.
400V | 40 mA AQW224N AQW224NA AQW224NAX AQW224NAZ 400 pcs
*Indicate the peak AC and DC values.
Note: For space reasons, the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW227N(A) | AQW224N(A) Remarks
LED forward current I 50 mA
Inout LED reverse voltage Vr 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) A 200V 400 V
Continuous load current | 0.05A 0.04 A Peak AC, DC
Output - (0.07 A) (0.05 A) (): in case of using only 1 channel
Peak load current Ipeak 0.15A 0.12 A A connection: 100 ms (1 shot),
VL=DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mW
1/0 isolation voltage Viso 1,500 V AC
Temperature | Operating Topr —40°C to +85°C —40°F to +185°F {\'e‘r)]fl‘[;ce‘r’;‘t‘ljﬁgi'”g at low
limits
Storage Tstg —40°C to +100°C —40°F to +212°F
190 en_ds_agw22n: 010404J

07/2005



RF PhotoMOS (AQW220N)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQW227N(A) ‘ AQW224N(A) Remarks
Typical 0.9 mA
LED operate current - IFon IL = Max.
Maximum 3.0mA
Minimum 0.4 mA
Input LED turn off current - IFoff IL = Max.
Typical 0.8 mA
Typical 1.25V (1.14 V at Ir =5 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
Typical 300 70Q IF=5mA
On resistance - Ron I = Max.
Maximum 50 Q 100 Q Within 1 s on time
Typical 10 pF lr=0
Output Output capacitance Cout Ve=0
Maximum 15 pF f=1MHz
Off state leakage current Maximum lieak 10 nA Ie :_0
VL = Max.
Typical 0.20 ms =
Turn on time* P - Ton Ie _ 5 mA
Switching Maximum 0.5ms IL = Max.
speed Typical 0.08 ms =
Transfer Turn off time* b - Toft I = 5mA
- Maximum 0.2ms IL = Max.
characteristics I o8
Typical .8 pF =
1/0 capacitance P - Ciso P f :_L MHz
Maximum 1.5 pF Ve=0
Initial I/O isolation resistance | Minimum Riso 1,000 MQ 500 vV DC

Note: Recommendable LED forward current Ir = 5mA.

*Turn on/Turn off time

Input

Output

For type of connection, see page 57.

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 57.
M For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

n
o

o
o

(=2}
o

Load current, mA
o2
o

AQW227N
AQW224N N

\§

/
/

n
o

1O

40 20 0 20 40 60 8085100
Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6,
7 and 8; LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

120
100
G L
8 80 aawzzaN, ]
)
© 60 —
c e
o
40
AQW227N] 1=
I
//
20
0

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

1.0
0.8
[}
£
<
£ 06
=
o
=
5 04
= AQW227N
0.2 —=T-AQW224N
"1
0

40 20 0 20 40 60 8085
———— Ambient temperature, °C
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RF PhotoMOS (AQW220N)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.5

I
IS

o
w

0.2 -\

N

Turn off time, ms

AQW224N ]
AQW227N

40 20 0 20 40 60 808
——— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
<
£
g 4
g
5
o
o 3
©
o}
Q
S 2
i 2
AQW227N/
1 /
AQW224N
1| ||
0

40 -20 0 20 40 60 8085
Ambient temperature, °C

6. LED turn off current vs. ambient temperature

characteristics

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
5

LED turn current, mA
w

A

AQW224N /AQW227N
u/ /

0 | ||
40 20 0 20 40 60 8085

Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: All types;
LED current: 5 to 50 mA

15

>

14

g N

213 E\

=}

IS

©12 .

S RN — N50mA

3 \\§§~30mA

=91 N 20mA
' T~ 10mA

SN smA

1.0 1
0::

40 20 0O 20 40 60 8085
Ambient temperature, °C

8. Voltage vs. current characteristics of output

at MOS portion

Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F

1
<SC

o
o

AQW227N—|
AQW224N
)4

a
o

L. +—+Current, m

1 2 3 4
Voltage, V7]

N

N

-100}

l
-150

9. Off state leakage current

Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F

10°

Off state leakage current, A
o

AQW224N
|1
AQW227N
10"
0 100 200 300 400

Load voltage, V

10. LED forward current vs. turn on time
characteristics
Measured portion: between terminals 5 and 6,
7 and 8; Load voltage: Max. (DC);
Continuous load current: Max. (DC);
Ambient temperature: 25°C 77°F

1.4

1.2

1.0

0.8

0.6

Turn on time ms

04|
\ AQW224N, AQW227N

0.2

0 0 10 20 30 40 50 60

—— LED forward current, mA

11. LED forward current vs. turn off time
characteristics

Measured portion: between terminals 5 and 6,
7 and 8; Load voltage: Max. (DC);
Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.22
0.18
(2]
g
¢
E0.14
=
o
s
5010 AQW224N
=T AQW227N

0.06

0

0 10 20 30 40 50 60

—— LED forward current, mA

12. Applied voltage vs. output capacitance
characteristics
Measured portion: between terminals 5 and 6,

7 and 8; Frequency: 1 MHz, 30 mVrms;
Ambient temperature: 25°C 77°F

-
n

-
o

o]

Output capacitance, pF

4 N
N AQW227N
T~—— '\ﬁ |

AQW224N

0 20 40 60 80 100
——— Applied voltage, V

13. Isolation characteristics
(50 @ impedance)

Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F

100
m 80
° N
5 ™
£ 60
o N || AQw224
0 N
40 K
AQW227N N
™
20
0Ll
10 10° 10° 10’

—— Frequency, Hz

14. Insertion loss characteristics
(50 @ impedance)
Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F
6

Insertion loss, dB

o

10° 10° 10
Frequency, Hz

o:
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Lower output capacitance
- and on resistance.

Panasonic High speed switching. RF PhOtOMOS

(Turn on time: 0.2ms,

Turn off time: 0.08ms).

(AQW227NS)

FEATURES
1. 2-channel (Form A) in super 3. Low-level off state leakage current:
miniature design The SSR has an off state leakage current
The device comes in a super-miniature of several milliamperes, whereas the
SO package measuring (W) 4.4 x (L) PhotoMOS relay has typ. 30 pA even
9.37 x(H) 2.2 mm (W).173x (L) .369x (H) with the rated load voltage of 200 V

mm inch .083 inch —approx. 38% of the volume 4. Controls low-level analog signals

and 66% of the footprint size of DIP type

5. Tape and reel
PhotoMOS Relays.

The device comes standard in a tape and

1 8 ili
L ol 8 DIP) (SOP) reel (1,000 pes./reel) to facilitate
> }4/ [15 7 automatic insertion machines.
o— et Approx. 38%
3 6
o—| 05 Volume @
s |30 s @ -
Approx. 66%
Footprint @ # <§>
TYPICAL APPLICATIONS
2. Low capacitance between output * Telephones
terminals ensure high response » Measuring instruments
speed: IC tester, semiconductor testing
The capacitance between output equipment
terminals is small, typically 10 pF. This » Computer input machine
enables a fast operation speed of 250 ps. * Industrial robots
TYPES
Output rating* Part No.
Type Picked from the 1/2/3/4-pin side Picked from the 5/6/7/8-pin side
Load voltage Load current 2 Form A 2 Form A
AC/DC type 200V 40 mA AQW227NSX AQW227NSZ

* Indicate the peak AC and DC values.
Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 50 pcs.;
Case: 1,000 pcs.)
(2) For space reasons, the package type indicator “X” and “Z” are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Iltem Symbol AQW227NS Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 200V
output Continuous load current I 0.04 A (0.05 A) Fiaﬁ]igseDon using only 1 channel
Peak load current Ipeak 0.15A A connection: 100 ms (1 shot), V. = DC
Power dissipation Pout 600 mwW
Total power dissipation Pr 650 mwW
1/0 isolation voltage Viso 1,500 V AC
e Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F
en_ds_aqw227ns: 010404J 193
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RF PhotoMOS (AQW227NS)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQW227NS Condition
Typical 0.7mA
LED operate current - IFon IL=Max.
Maximum 3.0mA
Minimum 0.4mA
Input LED turn off current - IFoft IL=Max.
Typical 0.65mA
Typical 1.25V (1.14V at [r=5mA)
LED dropout voltage - Vr IF=50mA
Maximum 1.5V
Typical 300 IF=5mA
On resistance - Ron lL=Max.
Maximum 50Q Within 1 s on time
Typical 10pF IF=0mA
Output Output capacitance Cout Ve=0V
Maximum 15pF f=1 MHz
Off state leakage Maximum ILea 10nA |F=_OmA
current Vi=Max.
Tumon | Typical Tor 0.25ms IF=5mA
Switching time* Maximum 0.5ms lL.=Max.
speed ;

. P Tumn off | TYPical Tt 0.08ms IF=5mA
Transfer time* : IL=Max.
characteristics Maximum 0.2ms

Typical 0.8pF —
1/0 capacitance yp_ Ciso P f 1E/IHZ
Maximum 1.5pF Ve=0V
Initial I/O isolation . ;
resistance Minimum Riso 1,000MQ 500V DC
Note: Recommendable LED forward current Ir = 5SmA. For type of connection, see page 57.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 53.
B For Schematic and Wiring Diagrams, see page 57.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Turn on time vs. ambient temperature
characteristics characteristics characteristics
Allowable ambient temperature: —40°C to +85°C Measured portion: between terminals 5 and 6, 7 and 8: LED current: 5 mA,
—40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC);
Type of connection: A Load voltage: Max. (DC); Continuous load current: Max. (DC)
Continuous load current: Max. (DC)
0.07 120 1.0

°

=}

=)
-
o
)

9 0.8
< (Using only 1 channel) ® 2
Eo.05 g £
22T T TN g a0 g
e 0.08 (Using only 2 channels) 2 £ 06
5 @
3 \\\\ $ 60 §
& = £
5003 ‘\\\ [¢) F 04
40
N - /
0.02 | — |~
| 0.2 1
0.01 20 —
0
(_)40 20 0 20 40 60 8085100 -40 20 O 20 40 60 8085 0 40 20 0 20 40 60 8085
—» Ambient temperature, °C —— Ambient temperature, °C ——— Ambient temperature, °C
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RF PhotoMOS (AQW227NS)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.5

o
IS

o
w

Turn off time, ms

o
n
7

0.1

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

LED operate current, mA

1 P
//

[y

40 20 0 20 40 60 808
Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

LED turn off current, mA

v
1 //
//

40 20 0O 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.5
>
g 1.4
&
N
218 E\
3
I3 \\\\
$12 ~ \\\\\
o N N 50mA
o \\§§~somh
14 N~ 20mA
Q\mmA
I~ 5mA
1.0
0 -40 20 0O 20 40 60 8085

Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6,

7 and 8;

Ambient temperature: 25°C 77°F

50
4{\
<
1S //
E+4-30
c
o120 /
5 4
[&] 10 /
)
2 -15 -1 -05/0 05 1.5 2
10] }
[Voltage, V|
// 20 J
7/ 30
/ 4"\
50

9. Off state leakage current vs. load voltage
characteristics
Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F
10°°

Off state leakage current, A

10

0 100 200 300 400
Load voltage, V

10. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC);
Continuous load current: Max. (DC);
Ambient temperature: 25°C 77°F

1.4

1.2

-
o

Turn on time, ms
o
©

o
)

N
IS

o
S

\\
0 10 20 30 40 50 60
LED forward current, mA

0

11. Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: Max. (DC);
Continuous load current: Max. (DC);
Ambient temperature: 25°C 77°F

0.22

o
o

o
S

Turn off time, ms

o
o

L1
0.06 ]

0 10 20 30 40 50
——— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz, 30 mVrms;

Ambient temperature: 25°C 77°F

-
n

-
o

AN

—— Output capacitance, pF

0 20 40 60 80 100
Applied voltage, V

13. Isolation vs. frequency characteristics
(50 2 impedance)

Measured portion: between terminals 5 and 6,
7 and 8;

Ambient temperature: 25°C 77°F

-
o
o

/

/

Isolation, dB

40 N

20

i«
10° 10° 10° 107
Frequency, Hz

14. Insertion loss vs. frequency characteristics
(50 Q2 impedance)
Measured portion: between terminals 5 and 6,
7 and 8;
Ambient temperature: 25°C 77°F
6

Insertion loss, dB

g
1ot 10° 10° 10°
Frequency, Hz
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Panasonic

Lower output capacitance
and on resistance.
High speed switching.
(Turn on time: 0.1ms,
Turn off time: 0.03ms).

10.37 4.4
408\~ ‘7231
—— 083
mm inch
3 16
o— —10
— 2
207j dg——o 15
3-(’;— —t—o0 14
_ /1/[1%
4 o— =013
55 I AP
_ /1/[1%
6 0o— o 11
+
7 o—{ —+—o 10
30
8 o— =—t+o 9

FEATURES

1. 4-channel (4 Form A) of RF
PhotoMOS Relays

2. SO package 16-pin type in super
miniature design

The device comes in a super-miniature
SO package measuring (W)10.37 x
(L)4.4 x (H)2.2mm (W) .408x%(L).173x
(H).083inch— approx. 50% of the
footprint size of 8-pin(2-channel) type.

Footprint

SOP 2-channel type AQS225S

3. Applicable for 4 Form A use, as well
as 4 independent 1 Form A

4. Low capacitance between output
terminals ensure high response
speed:

The capacitance between output
terminals is small, typically 4.5pF.

This enables for a fast operation speed of
0.1ms(typ.).

C“ us

RF PhotoMOS

(AQS225S)

5. Low-level off state leakage current
6. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion

TYPICAL APPLICATIONS

« Telephone and data communication
equipment

* Measuring equipment

» Medical equipment

¢ Industrial equipment

Output rating* Part No. . )
Type Picked from the Picked from the Packing quantity
in tape and reel
Load voltage | Load current 1/2/314/5/6/7/8-pin side 9/10/11/12/13/14/15/16-pin side P
AC/DC type 80V 50 mA AQS2255X AQS225S7 1,000 pcs.

* Indicate the peak AC and DC values.

Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 50 pcs.;

Case: 1,000 pcs.)

(2) For space reasons, the package type indicator “X” and “Z" are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQS225S Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage A 80V
Continuous load current I 0.05 A
Output
Peak load current Ipeak 0.15A 100 ms (1 shot), Vi=DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mwW
1/0 isolation voltage Viso 1,500V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
196 en_ds_aqs225s: 010404J
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RF PhotoMOS (AQS225S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQS225S Condition
Typical 0.9 mA
LED operate yp . o IL = Max.
current Maximum 3 mA
Minimum 0.3 mA
Input LED turn off - IFoft I = Max.
current Typical 0.85 mA
Typical 1.25V (1.14Vatlr=5mA
LED dropout yp : Ve ( F ) e = 50 MA
voltage Maximum 1.5V
. Typical 21Q IF=5mA
On resistance - Ron I = Max.
Maximum 35Q Within 1 s on time
Typical 4.5 pF Ir=0mA
Output Outlou_‘t Cout Ve=0V
capacitance Maximum 6 pF f=1MHz
Off state leakage | Typical | 30 pA Ir=0mA
Leak
current Maximum 10 nA VL = Max.
Typical 0.1 ms =
Turn on time* yp - Ton Ie _ 5 mA
Maximum 0.3ms IL = Max.
Typical 0.03 ms =
Turn off time* yp - Tort Ie _ 5 mA
Transfer Maximum 0.1ms IL = Max.
characteristics ;
Typical 0.8 pF =
1/0 capacitance ypi Ciso p f=1MHz
Maximum 1.5pF Ve=0V
Initial 1/O isolation |y iy m Riso 1,000 MQ 500 V DC
resistance

Note: Recommendable LED forward current Ir.= 5 mA.

B For Dimensions, see page 54.
B For Schematic and Wiring Diagrams, see page 58.
B For Cautions for Use, see page 63.

For type of connection, see page 58.

*Turn on/Turn off time

Input

Output

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
100

75

50

Load current, mA

\\

40 20 0O 20 40 60 8085 100
Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

50 0.3
0.25
40
G 17
g g : o
5 30 E
2 p
o 2 0.15
c ,—”" g
O 20 Pl 2
= 0.1
—T ’
10 —
0.05
_’/
0 0

40 20 0 20 40 60 808
Ambient temperature, °C

40 20 0 20 40 60 8085
Ambient temperature, °C
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RF PhotoMOS (AQS225S)

4. Turn off time vs. ambient temperature 5. LED operate current vs. ambient
characteristics temperature characteristics
LED current: 5 mA; Load voltage: Max. (DC); Load voltage: Max. (DC);
Continuous load current: Max. (DC) Continuous load current: Max. (DC)
0.2 25
<
£ oo
20.15 ‘5
g
£ g 7
g o1 g v
= a 1 //
\ I %
0.05 NG
\ 0.5
\ /
0 0
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085

Ambient temperature, °C Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Load voltage: Max. (DC);
Continuous load current: Max. (DC)

LED turn off current, mA

25

N

o

.

T

LT

40 2

0 0 20 40 60 8085

—— Ambient temperature, °C

7. LED dropout voltage vs. ambient 8. Current vs. voltage characteristics of output

temperature characteristics at MOS portion
LED current: 5 to 50 mA Ambient temperature: 25°C 77°F
15 50 ]
< 40
> 14 E /
I 527
o] =
S 13 \‘Q 3% /
=} N 10
512 \\\\\\ 3252151 05 L
2 SN ™~ 50mA 5 5 53
a \>\§~ iy -10 —Voltage, V| _]
=14 ~ ] 20mA /
\\~ 10mA 20
™~ 5mA / -30
1.0
- o
0 -50

40 20 0 20 40 60 808
— Ambient temperature, °C

9. Off state leakage current vs. load voltage
characteristics
Ambient temperature: 25°C 77°F

Off state leakage current, A

10"

S

S

<

20

40 60 80 100

—— Load voltage, V

10. Turn on time vs. LED forward current 11. Turn off time vs. LED forward current 12. Output capacitance vs. applied voltage
characteristics characteristics characteristics
Load voltage: Max. (DC); Continuous load current: Load voltage: Max. (DC); Continuous load current: Frequency: 1 MHz; Ambient temperature: 25°C 77°F
Max. (DC); Ambient temperature: 25°C 77°F Max. (DC); Ambient temperature: 25°C 77°F
0.25 0.25 6
s
5
» 02 w 02 g
g E s N
€ sl g g
= 0.15 = 0.15 a
c = [y
o o o
c c 5 3
2 \ P od g\
0.1 . 3, \\
[ \
0.05 \ 0.05 ]
\
0070 20 30 40 50 60 % 10 20 30 40 50 60 %040 20 30 40 50 60 70 80
— LED forward current, mA — LED forward current, mA ——— Applied voltage, V
13. Isolation vs. frequency characteristics 14. Insertion loss vs. frequency characteristics
(50Q2 impedance) (50Q2 impedance)
Ambient temperature: 25°C 77°F Ambient temperature: 25°C 77°F
6
100 5
™ o
~ hel
S 80 N g 4
s ), S
: N 5
E 60 \\..\ § 3
~ c
g £
40 il 2
20 f{A——-HHHHH——-HHHH— 1 H——
ol ol
104 105 108 107 10¢ 10° 108 107

Frequency, Hz Frequency, Hz
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Panasonic

and low on resistance.
RF in SOP 4 Form A type

High capacity

4.4
10.37]
/4081])\/;52?1
\ 08
mm inch

1+ 16
o— —t+o
MRSz

2 o— 10 15
3-(")_— —1+ o014
105

4 0— =t 13
50— —to0 12
Z M[:g

6 0— o 11
7-!3—7 —+o0 10
_ /1/[15

8 o— =—t+o 9

FEATURES

1. High-level functions (high capacity
and low on resistance)
Features: Compared to predecessor (AQS225S)

Type AQS225S AQS225R2S
*194.5pF-Q *247.25pF-Q
CxR
) (typ.) (typ.)
Load current 50mA 70mA
value

*1 4.5pF x 21Q
*2 4 5pF x 10.5Q
2. 4-channel (4 Form A) of RF

PhotoMOS Relays

3. SO package 16-pin type in super
miniature design

The device comes in a super-miniature
SO package measuring (W)10.37 x
(L)4.4 x (H)2.2mm (W) .408x%(L).173x
(H).083inch— approx. 50% of the
footprint size of 8-pin (2-channel) type.

Footprint

SOP 2-channel type AQS225R2S

4. Applicable for 4 Form A use, as well
as 4 independent 1 Form A

RF PhotoMOS

(AQS225R2S)

5. Low capacitance between output
terminals ensure high response
speed:

The capacitance between output
terminals is small, typically 4.5pF.

This enables for a fast operation speed of
0.04ms (typical).

6. Low-level off state leakage current
7. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion

TYPICAL APPLICATIONS

For multi-circuit switching
1. Measuring instruments
(probe cards, etc.)
2. Test equipment
IC tester, Liquid crystal driver tester,
semiconductor performance tester
3. Board tester
Bear board tester, In-circuit tester,
function tester
4. Medical equipment
Ultrasonic wave diagnostic machine
5. Multi-point recorder
Warping, thermo couple

Output rating* Part No. packing quantity
Type Picked from the Picked from the :
n tape and reel
Load voltage | Load current 1/2/3/4/5/6/7/8-pin side 9/10/11/12/13/14/15/16-pin side ntap
AC/DC type 80V 70 mA AQS225R2SX AQS225R2SZ 1,000 pcs.

* Indicate the peak AC and DC values.

Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 50 pcs.; Case: 1,000 pcs.)
(2) For space reasons, the package type indicator “X” and “Z” are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQS225R2S Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 80V
Output Continuous load current (peak AC) I 0.07 A
Peak load current Ipeak 0.2A 100 ms (1 shot), Vi=DC
Power dissipation Pout 600 mW
Total power dissipation Pr 650 mwW
1/O isolation voltage Viso 1,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tstg —40°C to +100°C —40°F to +212°F
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RF PhotoMOS (AQS225R2S)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQS225R2S Condition
Typical 0.9 mA _
LED operate current Maximum IFon 3mA IL = Max.
Minimum 0.3 mA
Input LED turn off ent - | IL = Max.
npu urn off curren Typical Foif 0.85 mA L ax
Typical 1.25V (1.14V at Ir =5 mA) _
LED dropout voltage Maximum Vr 15V IF =50 mA
Typical 10.5Q IF=5mA
On resistance ) Ron IL = Max.
Maximum 15Q Within 1 s on time
Typical 4.5 pF lF=0
Output Output capacitance - Cout Ve=0V
Maximum 6 pF f=1MHz
Typical 0.01 nA F=0
Off state leak t - |
state leakage curren Maximum Leak 10 nA VL = Max.
. Typical 0.04 ms lF=5mA
T time* T
urn on time Maximum " 0.3ms I = Max.
. Typical 0.07 ms IF=5mA
T ff time* T
Transfer urn oftime Maximum o 0.2ms I = Max.
characteristics Tvoical 08 oF PE—
. ypica 8p = z
1/0 capacitance - Ci
P Maximum 0 1.5 pF Ve =0
Initial 1/O isolation resistance | Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir= 5 mA.

For type of connection, see page 57.

*Turn on/Turn off time

Input

Output

Ton
on |

B For Dimensions, see page 54.
B For Schematic and Wiring Diagrams, see page 58.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +85°C

2. On resistance vs. ambient temperature
characteristics
LED current: 5 mA;

3. Turn on time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 80 V (DC);

—40°F to +185°F Continuous load current: 70 mA (DC) Continuous load current: 70 mA (DC)
100 50 0.25
E 80 a 40 E 0.2
i ¢ i
|3 N g £
§ 60 \ B 30 z 0.15
3 o
8 c S
J 40 O 20 = 04
/' -
20 10 0.05
By _’/
0 0 0
-40 -20 O 20 40 60 8085 100 —40 20 O 20 40 60 8085 100 —40 20 O 20 40 60 8085100
— Ambient temperature, °C — Ambient temperature, °C — Ambient temperature, °C
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RF PhotoMOS (AQS225R2S)

4. Turn off time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 80 V (DC);
Continuous load current: 70 mA (DC)

0.25

o
S

154
3

Turn off time, ms

\
\.

0
—-40 -20 0 20 40 60 8085 100

— Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics
Continuous load current: 70 mA (DC)

25
E
E oo
c
g
3
o 15
©
9]
s L
a 1 /
4 LT
—
05/,
0

—40 -20 0 20 40 60 808 100
— Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics
Continuous load current: 70 mA (DC)

25

n

LED turn off current, mA
o

0
—40 -20 0 20 40 60 8085 100
— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>‘ 1.4
= ™~
2 ia N~ \\
5 ~ T~
g \\t\ ~~s0ma
° \‘ \\\\
Q12 \Q\ T~ 20mA
= ~20mA

\\
1.1 \\~10mA
™~ 5mA

4
40 20 0 20 40 60 808 100
—— Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion
Ambient temperature: 25°C 77°F

a0
80

, MA—]
|
()]
o
~<

=]

©+—Current
I |

n B

o o

!
n
L
o
|
|

I
—Voltage, V—

\'cn
Ll
SN
s 8

M
T~

9. Off state leakage current vs. load voltage
characteristics
Ambient temperature: 25°C 77°F

o
&b

10°

Off state leakage current, A
2

102

0 20 40 60 80 100
— Load voltage, V

10. Turn on time vs. LED forward current
characteristics

Load voltage: 80 V (DC); Continuous load current:

70 mA (DC); Ambient temperature: 25°C 77°F
0.25

o
i

o
o
o

— Turn on time, ms
o
=

\
N

0 10 20 30 40 50 60
— LED forward current, mA

o
=)
a

11. Turn off time vs. LED forward current
characteristics

Load voltage: 80 V (DC); Continuous load current:

70 mA (DC); Ambient temperature: 25°C 77°F

0.25
o 02
£
o
£
2015
o
£
=}
= o041 /,/
I 0.05
0

0 10 20 30 40 50 60
— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Frequency: 1 MHz, 30 m Vrms;

Ambient temperature: 25°C 77°F

10
s
- 8
@
o
<
3
S
8 6
[y
S
5
o
£ 4
] \
P .

0

0 20 40 60 80 100

— Applied voltage, V

13. Isolation vs. frequency characteristics
(50Q2 impedance)
Ambient temperature: 25°C 77°F

100

N

80

Isolation, dB
[o2]
o

N
o

20

0l
104 10° 10° 107

— Frequency, Hz

14. Insertion loss vs. frequency characteristics

(50Q2 impedance)
Ambient temperature: 25°C 77°F

2

-
o

-

Insertion loss, dB

0 I

if

104 10° 108 107
— Frequency, Hz
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Panasonic Greatlyincr(eszlgi)l.oad current HE PhOtOMOS

Load voltage is 60V. (AQVZSZG)

8.8 64 . . . ' . .
iV/\iizsg 1. Greatly increased load current in « Crime and fire prevention market (use in
‘“54 the same package size. I/O for alarm and security devices, etc.)
0 64 2. Greatly improved specs allow you . Measuring instrument market (CirCUit
' _gg» <22 to use this in place of mercury and testers, etc.)
\Q 142 mechanical relays.
mm inch
o] g
2 [¥~> % 5
= 2[
o— " o
Part No.
Output rating* Packing quantit
P 9 Throug_h hole Surface-mount terminal g4 y
terminal
Type -
Load Load Tape and reel packing style
voltage | current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains
50 pcs.
AC/DC type | 60V 25A AQV252G AQV252GA AQV252GAX AQV252GAZ 1 batch contains 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol connection AQV252G(A) Remarks
LED forward current Ir 50 mA
Inout LED reverse voltage Vr 5V
P Peak forward current Iep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 60V
A 25A
Continuous load current | B 35A A connection: Peak AC, DC
Output (peak AC) - : B, C connection: DC
C 50A
Peak load current Ipeak 6.0 A 100ms (1 shot), V. = DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mwW
1/0 isolation voltage Viso 1,500 V AC
. Operating Topr —40°C to +85°C —40°F to +185°F | Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F
202 en_ds_aqv252g: 010404J
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HE PhotoMOS (AQV252G)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | _TYPe of AQV252G(A) Condition
connection
Typical 0.5 mA
LED operate YPX Iron — I = 100mA
current Maximum 3mA
Minimum 0.2 mA
Input LED turn off ! Irof — I = 100mA
current Typical 0.45 mA
Typical 1.32V(1.14Vatlr=5mA
LED dropout yPic Ve o ( F ) e = 50 mA
voltage Maximum 15V
Typical 0.08 Q
yp - Ron A
Maximum 0.12Q
) Typical 0.04Q IF =5 mA
On resistance - Ron B IL = Max.
Output Maximum 0.06 @ Within 1 s on time
Typical 0.02Q
R Ron C
Maximum 0.03Q
Off state leakage ) IF=0mA
current Maximum ILeak — 1pA VL = Max.
Typical 1.1ms IF=5mA
Turn on time* Ton — IL =100 mA
Maximum 5.0ms VL=10V
. Typical 0.25 ms IF = 5Of8A
Transfer Turn off time* - Toff — IL =100 mA
characteristics Maximum 0.5ms V=10V
Typical 0.8 pF =
1/0 capacitance P - Ciso — P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/ isolation |y yimum | Reo — 1,000 MQ 500 V DC
resistance

Note: Recommendable LED forward current Ir = 5 to 10 mA. For type of connection, see page 56.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

8
< 6
15 C connection
3 NO
kel
g B connection N
-
TN N
A connection \ N
2 i
T~
\\

q40 20 0 20 40 60 808 100
Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max.(DC)

1

o
©

On resistance, Q
o
[+>]

I
IS

o
o

40 20 0 20 40 60 8085
Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

5

Turn on time, ms

40 20 0 20 40 60 8085
Ambient temperature, °C
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HE PhotoMOS (AQV252G)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

1

o
©

o
[=2)

Turn off time, ms

0.4

0.2 ™~

40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

5

LED operate current, mA

1
[

40 20 0 20 40 60 808
Ambient temperature, °C

6. LED turn off current vs. ambient temperature

characteristics

Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

5

LED turn off current, mA

I
"]

40 20 0 20 40 60 8085
——— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15

>

% 1.4 \\

B I~ I~

Z13 ~—

§ \\t\\\%cm

g2 =~ ~ T~

- \\\\~2CmA
11 \\\\JCmA

S~~L_smA
1 |

40 20 0 20 40 60 8085
Ambient temperature, °C

8. Current vs. voltage characteristics of output

at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

2
3

Current, mA
L
~——

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

Q
S

Q
S

Q
S

\

—— Off state leakage current, A

Q
o

10 20 30 40 50 60
Load voltage, V

10. Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F

5

Turn on time, ms
w

N—

0 10 20 30 40 50
LED forward current, mA

11. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);
Ambient temperature: 25°C 77°F

0.5

I
IS

Turn off time, ms
I
w

0.2

0.1

0 10 20 30 40 50
LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

800

]
o
o

=}
oS
o

oW F
o o o
S o S

Output capacitance, pF
3
o
pm—

o
o

o

o
-
o

20 30 40 50 60
Applied voltage, V
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GNUS (Standard type) GNUS

Panasonic

High sensitivity and low

on-resistance.

DIP (1 Form A) 6-pin type.

(Reinforced type)

HE PhotoMOS

(AQV250)

FEATURES

1. Highly sensitive and low on-

resistance

TYPICAL APPLICATIONS

« High-speed inspection machines
* Telephone equipment

7o

=
1
ITT
Ll
ohOUIOO

g
W)
L)

mm inch

2. Controls various types of loads
such as relays, motors, lamps and
solenoids.

3. Optical coupling for extremely high
isolation

5,000 Vrms I/O isolation available.

4. Low-level off state leakage current

5. Eliminates the need for a power
supply to drive the power MOSFET

A power supply used to drive the power
MOSFET is unnecessary because of the
built-in optoelectronic device. This results
in easy circuit design and small PC board

» Data communication equipment

area.

6. Low thermal electromotive force

(Approx. 1 uVv)

TYPES

1. /O isolation voltage: 1,500 V AC

Part No.

Output rating* Through hole

Surface-mount terminal

Packing quantity

terminal
Tape and reel packing style
Load voltage Load current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
40V 500 mA AQV251 AQV251A AQV251AX AQV251AZ
60V 400 mA AQV252 AQV252A AQV252AX AQV252AZ
100 vV 350 mA AQV255 AQV255A AQV255AX AQV255AZ 1 tube contains
200V 250 mA AQV257 AQV257A AQV257AX AQV257AZ 50 pcs. _ 1,000 pos.
250 V 200 mA AQV253 AQV253A AQV253AX AQV253AZ 1 batch contains ’
400V 150 mA AQV254 AQV254A AQV254AX AQV254AZ 500 pes.
1,000 V 30 mA AQV259 AQV259A AQV259AX AQV259AZ
1,500 V 20 mA AQV258 AQV258A AQV258AX AQV258AZ
2. 1/0O isolation voltage: Reinforced 5,000 V
Part No.
Output rating* Through hole Surface-mount terminal Packing quantity
terminal

Load voltage Load current

Tube packing style

Tape and reel packing style

Picked from the
1/2/3-pin side

Picked from the
4/5/6-pin side

Tube Tape and reel

250 V 200 mA AQV253H AQV253HA AQV253HAX AQV253HAZ | 1 t“g% C%’;tains
1 batch F():on'tains 1,000 pes.
400 V 150 mA AQV254H AQV254HA AQV254HAX AQV254HAZ 500 pcs.
*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
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HE PhotoMOS (AQV250)

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

| Type of
Item Sgg? connec- |AQV251(A) |AQV252(A) |AQV255(A) |AQV257(A) | AQV253(A) | AQV254(A) | AQV259(A) | AQV258(A) | AQV253H(A) | AQV254H(A) Remarks
tion
LED forward current Ir 50 mA
. | LED reverse voltage VR 5V
>
[=% -
£ | Peak forward current Irp 1A Hjélofgcl?gr +0.1%
Power dissipation Pin 75 mw
Load voltage Vi 40V | 60V | 100V | 200V | 250V | 400V | 1,000V | 1,500V | 250V | 400V
(peak AC)
, A 05A | 04A | 035A | 025A | 02A | 0.15A | 0.03A | 0.02A | 02A | 0.15A | A connection: Peak
E] g?rrr‘é'r':t”"us load IL B 07A | 06A | 045A | 035A | 03A | 018A | 0.04A | 0.025A | 0.3A | 0.18A |AC,DC
3 c 10A | 08A | 0.70A | 05A | 04A | 025A | 0.05A | 0.04A | 04A | 0.25A |B: Cconnection: DC
Peak load current Ipeak 18A | 15A | 10A | 0.75A | 06A | 05A | 0.09A | 0.06A | 06A | 05A G"S%r:)’:;’fltio:”blgo me
Power dissipation Pout 360 mwW
Total power dissipation Pr 410 mwW
1/0 isolation voltage Viso 1,500V AC 5,000 VAC
Temperature | Operating | Topr —40°C o +85°C ~40°F {0 +185°F ll:svnt—gg]r:)ieigtsll:gsat
limits
Storage Tstg —40°C to +100°C —40°F to +212°F
2. Electrical characteristics (Ambient temperature: 25°C 77°F)
Sym- Type of
ltem gol con-  |AQV251(A)|AQV252(A) | AQV255(A) | AQV257(A) | AQV253(A) | AQV254(A) | AQV259(A) | AQV258(A) | AQV253H(A) | AQU254H(A)|  Condition
nection
Typical 0.9 mA 1.4 mA
LED operate | Typica oo | — m m I = Max.
current Maximum 3mA
S | LED turn off Minimum 0.4 mA _
a - IFoft — IL = Max.
£ | current Typical 0.8 mA 1.3mA
Typical 125V (1.14V atlr =5 mA
LED dropout | Typical ve | _ ( atle=5mA) I = 50 mA
voltage Maximum 15V
Typical 0.6 Q 0.74Q 1.8Q 26Q 55Q 124 Q 85Q 345Q 55Q 124Q |lIFr=5mA
R A IL = Max.
Maximum | 10 | 140 | 250 | 40 8Q | 16Q | 2000 | 500Q | 8Q | 16Q |\wihin1sontime
Typical 0.3Q 0.37Q 09Q 14Q 27Q 6.2Q 60 Q 345Q 27Q 6.2Q |[lF=5mA
+ | On resistance ) Ron B I = Max.
E Maximum 05Q | 07Q | 1250 | 20 40 8Q | 100Q | 500Q | 40 8Q | \within 1s on time
>
o Typical 0150 0.18Q 0.45Q 0.7Q 140 310 30Q 160 Q 140 31Q |lF=5mA
R C I = Max.
Maximum | 025Q | 035Q | 063Q | 1Q 20 40 | 500 | 250Q | 20 49 | \Within 1s on time
Off state leak- . IF=0mA
age current Maximum | — - LpA 10 pA 1pA VL = Max.
Turn | Typical 1.7ms | 1.4ms | 09ms | 1.5ms 0.8ms | 0.8ms 0.6ms | 0.35ms | 2.4ms 1.8ms IF =5 mA
n on T — =
-‘U%) Switch- | jime+ | Maximum - 3ms 2ms 3ms 2ms 1ms 4ms 3ms |lL=Max.
= | in
Fé s;;?eed ‘(IJ'uf:Jrrn Typical . 0.07 ms 0.09ms | 0.1ms | 0.06 ms | 0.05ms 0.04 ms 0.06 ms | 0.05 ms IF=5mA
8 time* | Maximum o 0.2ms It = Max.
o
|10 Typical 1.3pF f=1MHz
‘B . " Ciso — _
% capacitance Maximum 3 pF Ve=0V
= | Initi isola-
Initial VO isola- | \yiimim | Reo | — 1,000 MO 500 V DC
tion resistance

Note: Recommendable LED forward current
Standard type: 5 mA
Reinforced type: 5 to 10 mA

*Turn on/Turn off time

For type of connection, see page 56.

Input
Output
B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.
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HE PhotoMOS (AQV250)

REFERENCE DATA

1.-(1) Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F ;

Type of connection: A

0.6
< AQV251
=05
& TR
S 04 AQV252 N
° AQV255 N
§ 0.3 ! A
: AQV257 N
02 AQV253(H) SN NN
- AQV2HAH) N
)\\\\
0.1 ~3
N
0

40 -20 0 20 40 60 8085100
—— Ambient temperature, °C

1.-(2) Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F ;

Type of connection: A

50

40

AQV259

A(‘JVZSE N
N

30

Load current, mA

20

N
~N
I~

10

940 20 0 20 40 60 8085100

——— Ambient temperature, °C

2.-(1) On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;

LED current: 5 mA;

Continuous load current: Max. (DC)

2.0
1.8
o 16
S 14 AQV255_4
C
12 /4/
8 1.0 =1 4‘
c AQV252 4~
O o8 /4’
0.6 " 4/
) [
I e
0.2
0

-40 -20 0 20 40 60 80
Ambient temperature, °C

2.-(2) On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;

LED current: 5 mA;

Continuous load current: Max. (DC)

20
18 A

o 16 AQV254(H)

g 14 .

§ 12 L/

8 10 L~

S s /
. L~ AQV253(H)_—T
4 m7 o
2 — |
0

40 20 0 20 40 60 8085
——— Ambient temperature, °C

2.-(3) On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 4 and 6;
LED current: 5 mA,
Continuous load current: 30 mA (DC)
500

Q
IS
o
S

AQV25:

(]
o
o

On resistance,
N

200 (H
100 | AQY259 —1
_4/
0

40 -20 0O 20 40 60 808
Ambient temperature, °C

3.-(1) Turn on time vs. ambient temperature
characteristics
LED current: 5 mA;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
4

// AQV253

Turn on time, ms
w
5_5 N

N <

o N

N g

N

=

I

\ N\

W\

/
—

|\

40 20 0 20 40 60 8085
——— Ambient temperature, °C

3.-(2) Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5
o 4 AQV253H
E A
[}
£ 3
5 Pe /
£ / AQV254H
=}
[ 2 /

/

40 -20 0 20 40 60 8085

Amlaimcd dmammamke im0/

4.-(1) Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.4

o
w

Turn off time, ms
o
N

\

\\ AQV251,AQV252,AQV255

/&l

AQV253,AQV257

AQV259,AQV258
40 -20 0 20 40 60 8085

Ambient temperature, °C

4.-(2) Turn off time vs. ambient temperature
characteristics

Sample: AQV253H, AQV254H

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0.5
» 0.4
£
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£ 03
Zo
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c
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= 0.2
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-40 20 O 20 40 60 8085
Ambient temperature, °C

5.-(1) LED operate current vs. ambient
temperature characteristics

Sample: AQV251, AQV252, AQV253, AQV254,
AQV259; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
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Ambient temperature, °C

5.-(2) LED operate current vs. ambient
temperature characteristics
Sample: AQV253H,AQV254H;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

: e
-

LED operate current, mA

/’

-40 20 O 20 40 60 8085
Ambient temperature, °C

6. -(1) LED turn off current vs. ambient
temperature characteristics

Sample: AQV251, AQV252, AQV253, AQV254,
AQV259; Load voltage: Max. (DC);

Continuous load current: Max. (DC)
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HE PhotoMOS (AQV250)

6.-(2) LED turn off current vs. ambient
temperature characteristics
Sample: AQV251, AQV252, AQV253, AQV254,
AQV259; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5

LED turn off current, mA
w

1 ‘//

L /
40 20 O 20 40 60 8085
Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

15
>
S 1.4
o
8
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S
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a 2 TN K somA
w \\\\\ 30mA
= I N
N 10mA
\\ 5MA
1.0 |
Y520 0 20 a0 60 ®®

Ambient temperature, °C

8.-(1) Current vs. voltage characteristics of
output at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

0.6———
51 AQV251 |

5 0.4l AQuas2

£0 AQV255

O 0.3HA/+AQV257+—

AQV253(H
0.2 / . Aavzsa(t(i-)i)
0.1 // |

242016120804 |
04 08 1216 2.0 2.4
-0.1—Voltage, V-

/403
0.4
-05
0.6

8.-(2) Current vs. voltage characteristics of
output at MOS portion

Sample: AQV259

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

40
< ]
5 %0 AQV259
[
£ 2 A})V258
(&}
[ 10 4/
[ L~
8 6 -4 -2
> 4 6
// 10 | Voltage, V
4 -20
-30
-40

9-(1). Off state leakage current vs. load voltage
characteristics

Sample: AQV259;

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

2

2

Off state leakage current, A
=)

10"
0 20 40 60 80 100
—— Load voltage, V

9-(2). Off state leakage current vs. load voltage
characteristics

Sample: AQV254H;

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

o

o

Off state leakage current, A

o

|

107 20 40 60 80 100
——— Load voltage, V

10-(1). Turn on time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

10-(2). Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

12

10

@

Turn on time, ms

V AQV253H
2 l

11-(2). Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

3.0
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g
g 20
s \AQu2st
s
e AQV252

1.0 |

AQV253, AQV254, AQV257, AQV255
05 NN e
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0 10 20 30 40 50 60
——— LED current, mA

\

A(:%V254F

1
0 0 10 20 30 40 50 60

—— LED current, mA

0.12
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E
50.08
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[ — AQV254
= \/;/ ]
F 0.04 | N——""1 AQV259.258
T N—
0.02
0
0 10 20 30 40 50 60

LED Current, mA

11-(2). Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F
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Turn on time, ms
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o
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LED current, mA

12.-(1) Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

600

a
o
o
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=}
o

— AQV251, AQV252

i
. i AQV253(H), AQV254(H)I 257
0 10 20 30 40 50 60

—— Applied voltage, V

——— Output capacitance, pF

200 \\
N

12.-(2) Output capacitance vs. applied voltage

characteristics

Sample: AQV259;

Measured portion: between terminals 4 and 6;

Frequency: 1 MHz; Ambient temperature: 25°C 77°F
120

o
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» fo2]
o o

20 \

~N

——— Output capacitance, pF

~—

0 10 20 30 40 50 60
Applied voltage, V

208

07/2005

en_ds_aqv25: 010404J



Panasonic

High sensitivity and low

DIP (2 Form A) 8-pin type.

on-resistance.

6.4
G
X 39
SR REL
9.78 o~ _~5%,
385 2L ae
SV 3.1’42
mm inch
1 8
o— »a——o
IR
O— W ——70

FEATURES

1. Compact 8-pin DIP size

The device comes in a compact (W)
6.4x(L) 9.78x(H) 3.9 mm (W) .252x(L)
.385x%(H) .154 inch , 8-pin DIP size
(through hole terminal type).

2. Applicable for 2 Form A use as well
as two independent 1 Form A use

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

4. High sensitivity, low ON resistance
Can control a maximum 0.16 A
(AQW254) load current with a 5 mA input
current. Low ON resistance of 16 Q
(AQW254). Stable operation because
there are no metallic contact parts.

C“ us

HE PhotoMOS

(AQW254)

5. Low-level off state leakage current
The SSR has an off state leakage current
of several milliamperes, whereas the
PhotoMOS relay has typ. 100 pA even
with the rated load voltage of 400 V
(AQW254).

6. Low thermal electromotive force
(Approx. 1 uVv)

TYPICAL APPLICATIONS

« High-speed inspection machines
» Data communication equipment
« Telephone equipment

Part No.
Output rating* Through hole . Packing quantity
terminal Surface-mount terminal
Type -
Load Load Tape and reel packing style
voltage current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3/4-pin side | 5/6/7/8-pin side
1 tube contains
AC/DC 400 V 120 mA AQW254 AQW254A AQW254AX AQW254AZ | |\ a{t‘; 'ng;t ains 1,000 pcs
400 pcs.

*Indicate the peak AC and DC values.

Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW254(A) Remarks
LED forward current I3 50 mA
Input LED reverse voltage VR 5V
Peak forward current Iep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 400 V
. A connection: Peak AC, DC
output Continuous load current I 0.12 A (0.16 A) (): in case of using only 1 channel
Peak load current Ipeak 0.36 A A connection: 100 ms (1 shot), V. =DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mwW
1/0 isolation voltage Viso 1,500 V AC Egrtm\;vai?r;gtfm and outputibetween
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F

en_ds_aqw254: 010404J
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HE PhotoMOS (AQW254)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQW?254(A) Condition
Typical 0.9 mA
LED operate current - IFon .= Max.
Maximum 3mA
Minimum 0.4 mA
Input LED turn off current - IFoff .= Max.
Typical 0.8 mA
Typical 1.25V (1.14V atlr =5 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
_ Typical 1020 IF=5mA
On resistance - Ron I = Max.
Output Maximum 16Q Within 1 s on time
. IF=0mA
Off state leakage current Maximum ILeak 1uA Vi = Max.
Typical 0.8 ms =
Turn on time* P - Ton Ie _ 5 mA
Switching Maximum 2ms I = Max.
speed Typical 0.04 ms =
Transfer Turn off time* P - Toft IF = 5 mA
- Maximum 0.2ms IL = Max.
characteristics I 08
Typical .8 pF =
1/0O capacitance P - Ciso P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current I = 5 mA. For type of connection, see page 57.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 57.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 5 and 6,
7 and 8; LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

3. Turn on time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

250 20 4
18 /
200 8 16 /

< o / o 3
= 8 14 , £
o g /] £
5 150 z 12 , £
° ? P c

k] 2 10 L S 2
] N c £
— 100 ™ O 8 >

\\ = 7
N 6 ’ ,/
/
50 4
2
0 0 0
40 20 0 20 40 60 8085100 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
—— Ambient temperature, °C Ambient temperature, °C ——— Ambient temperature, °C
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HE PhotoMOS (AQW254)

4. Turn off time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

0.4
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© 0.2\
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40 20 0 20 40 60 8085
Ambient temperature, °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)
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Ambient temperature, °C

6. LED turn off current vs. ambient temperature
characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)
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7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.4
;’3 g\
é 12 \\\S\\\\~ 50mA
s, NN
~
1.0
A

40 20 0 20 40 60 8085
——— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6,

7 and 8; Ambient temperature: 25°C 77°F

0.

>10.5;

10.4

10.3
0.2

0.1
8 04 1
LT 004 08 12 16 20 24
-0.1—+Voltage, V -

-0.2

-0.3
-0.4

-0.5
-0.6

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F

o

<

2

Off state leakage current, A

10%
0 20 40 60 80 100

Load voltage, V

10. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and
8; Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F
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\
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—— LED forward current, mA

——— Turn on time, ms
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2

11. Turn off time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and

8; Load voltage: 400 V (DC); Continuous load current:

120 mA (DC); Ambient temperature: 25°C 77°F
0.12

o
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o
@

Turn off time, ms
o
o
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o
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o
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0 10 20 30 40 50 60
—— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and
8; Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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Output capacitance, pF
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c“us (Standard type) c“us — (Standard type)

HE PhotoMOS
(AQV450,

High sensitivity and low
on-resistance.
DIP (1 Form B) 6-pin type.

Panasonic

AQV454H)

FEATURES

1. Form B (Normally-closed) type
Has been realized thanks to the built-in
MOSFET processed by our proprietary
method, DSD (Double-diffused and
Selective Doping) method.

4. Controls various types of load such
as relays, motors, lamps and
solenoids.

5. Eliminates the need for a power
supply to drive the power MOSFET
A power supply used to drive the power

38429\/‘%‘5‘2 Cross section of the normally-closed type of MOSFET is unnecessary because of the
) 36 power MOS . . . .
i 4z Passivaion membrane . puﬂt-m optoe_lectrqnlc device. This results
Source electrode Gate electrode  {ntermediate in easy circuit design and small PC board
membrane area.
mm inch Gate 6. Low thermal electromotive force
’ 1( - membrane (Approx. 1 pV) (Basic insulation)
v ee _ 7. Reinforced insulation 5,000 V type
! 6 Slacirode also available.
O— +—0O N+ . .
5 } N 5 More than 0.4 mm .016 inch internal
Zf —Z insulation distance between inputs and
o—1 —o 2. Controls low-level analog signals outputs. Conforms to IEC950 (reinforced

PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without

distortion.

3. High sensitivity, low ON resistance
Can control a maximum 0.15 A load
current with a 5 mA input current. Low
ON resistance of 16 Q (AQV454). Stable
operation because there are no metallic

contact parts.

insulation).

TYPICAL APPLICATIONS

 Security equipment

« High-speed inspection machines
» Measuring instruments

* Telephone equipment

» Sensors

Output rating* Part No.
Packing gquantit
Throug_h hole Surface-mount terminal g4 y
Type | I/O isolation terminal
P vlaﬁgg e ct(r)rzit Tape and reel packing style
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side | 4/5/6-pin side
1,500 V AC 250 vV 200 mA AQV453 AQV453A AQV453AX AQV453AZ 1 tube contains
AC/DC AQV454 AQVA454A AQV454AX AQV454AZ 50 pcs. 1,000 pes.
Reinforced | 400V | 150 mA 1 batch contains
5.000 V AC AQV454H AQVA454HA AQV454HAX AQV454HAZ 500 pcs.

* Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X"and “Z” are omitted from the seal.
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HE PhotoMOS (AQV450, AQV454H)

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | connec- AQV453(A) AQV454(A) AQVA454H(A) Remarks
tion
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) A 250V 400 V
A 0.2A 0.15A ‘
: A connection: Peak AC, DC
Continuous load current I B 0.3A 0.18 A B.C connection: DC
Output c 0.4A 0.25A
Peak load current lpeak 0.6 A 05A A cE)nnectlon: 100 ms (1 shot),
VL=DC
Power dissipation Pour 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC 5,000 V AC
. 5 o N 5 Non-condensing at low
ITr(;nt]sp erature | OPeraing T ~40°C 10 +B5°C 407 o +1857F temperatures
imi
Storage Tstg —40°C to +100°C —40°F to +212°F
2. Electrical characteristics (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | connec- AQV453(A) AQV454(A) AQVA454H(A) Remarks
tion
LED operate (OFF) Typical 1mA 0.9 mA 1.4 mA B
- IFoft — IL = Max.
current Maximum 3mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon — IL = Max.
Typical 0omA | 08mA | 13mA
Typical 1.25V (1.14 V at IrF=5 mA)
LED dropout voltage - Vr — IF =50 mA
Maximum 15V
Typical 550 1240 IlF=0mA
) Ron A I.= Max.
Maximum 8 Q 16 Q Within 1 s on time
Typical 270 6.20 IlF=0mA
On resistance - Ron B IL.= Max.
Output Maximum 4 Q 8 Q Within 1 s on time
Typical 140 310 IF=0mA
) Ron C IL = Max.
Maximum 20 4 Q Within 1 s on time
Off state leakage current | Maximum ILeak — 1pA 1uA 10 pA le=5mA
Vi= Max.
Operate Typical T 1.52 ms 1.2ms 1.8 ms IF=0mA>5mA
- " —
Switching | (OFF) time* | Maximum ° 3 ms 2.0ms 3.0ms I = Max.
speed Reverse Typical T 0.4 ms 0.36 ms 0.4 ms IF=5mA>0mA
Transfer (ON) time* | Maximum . 1 ms I = Max.
characteristics i
Typical 1.3 pF =
1/0 capacitance yp - Ciso — P f :_L MHz
Maximum 3 pF Ve=0V
Initial I/O isolation . )
resistance Minimum Riso — 1,000 MQ 500V DC

Note: Recommendable LED forward current.

Standard type: I.= 5 mA
Reinforced type: Ir= 5 to 10 mA
*Operate/Reverse time

Input

Output

Toff

B For Dimensions, see page 52.

For type of connection, see page 57.

B For Schematic and Wiring Diagrams, see page 57.
B For Cautions for Use, see page 63.
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HE PhotoMOS (AQV450, AQV454H)

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Type of connection: A

200 :
AQvass |\
<
£ 150
2 AQV454(H)\
NN
100 N
B \
S N
50
0
40 20 0 20 40 60 8085100

Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 4 and 6;
LED current: 0 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
16

|

AQV454(H)

d

S

P
7

On resistance, Q
N

10
|
AQV453
8
"]
__————‘/
oE

40 20 0 20 40 60 8085
—— Ambient temperature, °C

3. Operate (OFF) time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

° \
AQV\,M 4H

(%]
£ 4
o)
E /'
= 3 /- AQV4sa
o / AQV453
[e]
~ v
2 2 .
©
2 /4
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1 4/

—
0

40 20 0 20 40 60 8085
Ambient temperature, °C

4. Reverse (ON) time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

25
g 20
@
i IN
=15
=z
8 \
3 o \AQV454 AQV453
5 1.
>
g \\\\
‘ 0.5 \\\
IAQVA454H T~
‘ \\.
%0 =20 0 20 40 60 8085

Ambient temperature, °C

5. LED operate (OFF) current vs. ambient
temperature characteristics
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
5

IS

AQV454H
b

2
L~
// L~T AQuasa

1 L ~
L1 //
=

LED operate (OFF) current, mA
w
N
NAN

40 20 0 20 40 60 8085
Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
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7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA
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8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

200

I fAcvass
< {160/
£ f—
£ 1120 /
2 7
g T80 y'
I N )
/] L
A - J— —
// 7 40¥ Voltage, V
v y -so%
y / 20
[~ AQV454(H) 160
[ [ 1 -200

9. Off state leakage current vs. load voltage
characteristics

Sample: AQV454;

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

Q

Q

o

Off state leakage current, A

0 20 40 60 80 100
Load voltage, V

10. Operate (OFF) time vs. LED forward
current characteristics

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

11. Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;

Load voltage: Max. (DC); Continuous load current:
Max. (DC); Ambient temperature: 25°C 77°F

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

10 1.0 400
w
2 o g
= 8 g 0.8 £ 300
£ AQV454H 2 8
= L £ E
L 6 = 06 g \
o o _; 200
°© P AQV454H 3 \
c 4 £ 04 i 5
s & AQV454, AQV453 © \
o « 100
2 0.2
‘ & AQV454, AQV453 AQUAS3
o 0 o L_AQV454(H) \
10 20 30 40 50 60 10 20 30 40 50 60 0 10 20 30 40 50
LED forward current, mA ——— LED forward current, mA Applied voltage, V
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Panasonic

High sensitivity and low

DIP (2 Form B) 8-pin type.

on-resistance.

6.4
978 M~ Z5p
X 3.9
154
mm inch
1 8
o— —o0
: [0 ;
o— +
3 6

03 s

FEATURES

1. Compact 8-pin DIP size

The device comes in a compact (W)
6.4x(L) 9.78x(H) 3.9 mm (W) .252x(L)
.385x%(H) .154 inch, 8-pin DIP size
(through hole terminal type).

2. Applicable for 2 Form B use as well
as two independent 1 Form B use.

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

4. High sensitivity, low ON resistance
Can control a maximum 0.16 A
(AQW454) load current with a 5 mA input
current. Low ON resistance of 16 Q
(AQW454). Stable operation because
there are no metallic contact parts.

C“ us

HE PhotoMOS

(AQW454)

5. Low-level off state leakage current
The SSR has an off state leakage current
of several miliamperes, whereas the
PhotoMOS relay has typ. 100 pA even
with the rated load voltage of 400 V
(AQW454).

6. Low thermal electromotive force
(Approx. 1 uVv)

TYPICAL APPLICATIONS

* Security equipment

* High-speed inspection machine
» Measuring equipment
 Telecommunication equipment
» Sensors

Part No.
Output rating* Through hole . Packing quantity
terminal Surface-mount terminal
Type -
Load Load Tape and reel packing style
voltage current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3/4-pin side | 5/6/7/8-pin side
1 tube contains
AC/DC 400 V 120 mA AQW454 AQWA454A AQWAS4AX AQWASAAZ |\ a{t‘; 'ng;t ains 1,000 pcs
400 pcs.

*Indicate the peak AC and DC values.

Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW454(A) Remarks
LED forward current IF 50 mA
Input LED reverse voltage VR 5V
Peak forward current Iep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (peak AC) Vi 400 V
output Continuous load current I 0.12 A (0.16 A) ?;ig?iﬁéoggf:ﬁiﬁifc’ pe
Peak load current Ipeak 0.36 A A connection: 100 ms (1 shot), V. =DC
Power dissipation Pout 800 mW
Total power dissipation Pr 850 mwW
1/0 isolation voltage Viso 1,500 V AC Egrtm\;vai?r;gtfm and outputibetween
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F
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HE PhotoMOS (AQW454)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQW454(A) Condition
Typical 0.9 mA
LED operate (OFF) current - IFoft IL = Max.
Maximum 3 mA
Minimum 0.4 mA
Input LED reverse (ON) current - IFon IL = Max.
Typical 0.8 mA
Typical 1.25V (1.14V atlr =5 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
_ Typical 10 IF=0mA
On resistance - Ron I = Max.
Output Maximum 16Q Within 1 s on time
! IF=5mA
Off state leakage current Maximum ILeak 1uA \;L - Max.
Operate (OFF) | Typical T 1.2ms IF=0mA>5mA
. [
Switching time* Maximum 2ms IL = Max.
speed Reverse (ON) Typical T 0.36 ms lF=5mA>0mA
Trans_fe_r char- time* Maximum on 1ms IL = Max.
acteristics cal 0.8 oF
Typical . =
1/0O capacitance P - Ciso P f } MHz
Maximum 1.5 pF Ve=0V
Initial 1/0 isolation resistance Minimum Riso 1,000 MQ 500 vV DC

Note: Recommendable LED forward current Ir =5 mA.

*Operate/Reverse time

Input

Output

Toff

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 58.
B For Cautions for Use, see page 63.

For type of connection, see page 58.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

250

n
o
o

Load current, mA
@
o

N
100 ™
\\
N
50
0
‘40 20 0 20 40 60 8085100

Ambient temperature, °C

2. On resistance vs. ambient temperature

characteristics

Measured portion: between terminals 5 and 6,
7 and 8; LED current: 0 mA; Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)

16

S

On resistance, %o
-
n

10

rd

-40 20 O 20

40 60 8085

Ambient temperature, °C

Operate (OFF) time, ms

5

3. Operate (OFF) time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

//

-40

-20

0

20 40 60

8085

——— Ambient temperature, °C
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HE PhotoMOS (AQW454)

4. Reverse (ON) time vs. ambient temperature
characteristics
LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

25

n
=]

L~

o
2

—— Reverse (ON) time, ms
5

5. LED operate (OFF) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

6. LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

\\

40 20 0 20 40 60 8085
Ambient temperature, °C
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?E 4 g 4
3 3
e a
é 2 L g 2 ”
3 // £ L~
-9 = T 1 —

040 =20 0 20 a0 60 &oss 04020 0 20 a0 60 8085

Ambient temperature, °C

——— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.4
> \
$13 E\
©
ERE NN
§12 \\\ \\
g NN
S \\ §~30mA
a NN N 2omA
1 ~ 1(I)mA
™~
\~5:nA
1.0
O 520 0 20 40 60 8085

——— Ambient temperature, °C

8. Current vs. voltage characteristics of output
at MOS portion

Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F

— 150
<l
1
5100 /
1 /
O /
50
| /
3|2 | 1
0 2 3
/ Voltage, V—]
A
immp
7 1?0
|
150

9. Off state leakage current vs. load voltage

characteristics
Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F

A
3

-
e

-
e

Off state leakage current,

10

0 20 40 60 80 100
Load voltage, V

10. Operate (OFF) time vs. LED forward
current characteristics
Measured portion: between terminals 5 and 6, 7 and
8; Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F

5

1\
N

0 10 20 30 40 50 60
—— LED forward current, mA

——— Operate (OFF) time, ms

11. Reverse (ON) time vs. LED forward current
characteristics
Measured portion: between terminals 5 and 6, 7 and
8; Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F

1.0

o
)

o
o

N
>

Reverse (ON) time, ms

o
S

0 10 20 30 40 50 60
—— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and
8; Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

200

o
o

——— Output capacitance, pF

~—

0 10 20 30 40 50 60
Applied voltage, V
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Panasonic

High sensitivity and

DIP (1 Form A/1 Form B)

low on-resistance.

8-pin type.

mm inch

1 8
o— N.C. —o0
2 }W [15 7
o— —o
3 6

o— ——o0
MEE

FEATURES

1. Compact 8-pin DIP size

The device comes in a compact (W)
6.4x(L) 9.78x(H) 3.9 m (W) .252x(L)
.385x%(H) .154 inch, 8-pin DIP size
(through hole terminal type).

2. Applicable for 1 Form A 1 Form B
use as well as two independent 1
Form A and 1 Form B use

3. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

4. High sensitivity, low ON resistance
Can control a maximum 0.16 A
(AQW654) load current with a 5 mA input
current. Low ON resistance of 16 Q
(AQWS654). Stable operation because
there are no metallic contact parts.

C“ us

HE PhotoMOS

(AQW654)

5. Low-level off state leakage current
The SSR has an off state leakage current
of several milliamperes, whereas the
PhotoMOS relay has typ. 100 pA even
with the rated load voltage of 400 V
(AQWE654).

6. Low thermal electromotive force
(Approx. 1 uV)

TYPICAL APPLICATIONS

* High-speed inspection machines
» Data communication equipment
« Telephone equipment

Part No.
Output rating* Through hole . Packing quantity
terminal Surface-mount terminal
Type -
Load Load Tape and reel packing style
voltage current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3/4-pin side | 5/6/7/8-pin side
1 tube contains
AC/IDC 400 V 120 mA AQW654 AQWE54A AQWBE54AX AQWE54AZ | |\ ati% F::?F{t ains 1,000 pcs
400 pcs.

*Indicate the peak AC and DC values.

Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQW654(A) Remarks
LED forward current Ir 50 mA
Input LED reverse voltage VR 5V
Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 400 V
’ Peak AC, DC
output Continuous load current I 0.12A (0.16 A) ( ): in case of using only 1 channel
Peak load current Ipeak 0.36 A A connection: 100 ms (1 shot), V. =DC
Power dissipation Pout 800 mwW
Total power dissipation Pr 850 mwW
1/0 isolation voltage Vieo 1,500 V AC E;t]‘t“’aecf’;gt‘spm and output/between
. Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F

218
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HE PhotoMOS (AQW654)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQW654(A) Remarks
Typical 0.9 mA
LED operate (OFF) current ypi lron (N.O.) IL = Max.
Maximum | IFerr (N.C.) 3mA
Minimum 0.4 mA
Input LED reverse (ON) current - Irar (N.O.) IL = Max.
Typical IFon (N.C.) 0.8 mA
Typical 1.25V (1.14 V at Ir =5 mA)
LED dropout voltage - Ve Ir =50 mA
Maximum 15V
Typical 10 IF=5mA (N.O.) IF=0mA
On resistance Ron |(N;C,\'/?
Maximum 16 Q L = Max. .
Output Within 1 s on time
Ir=0mA (N.O.)
Off state leakage current Maximum ILeak 1pA Ie=5mA (N.C.)
VL = Max.
Operate (OFF) | Typical Ton (N.O.) 0.8 ms (N.O.) 1.2 ms (N.C.) IF=0mA>5mA
Switching time* Maximum | Torf (N.C.) 2ms IL = Max.
Transfer speed Reverse (ON) | Typical | Ty (N.O) | 0.04ms (N.O)0.36 ms (NC)  |1r=5mA>0mA
time* i Ton (N.C. IL = Max.
characteristics MaX|m|um on ( ) Olsms -
Typical .8 pF =
1/0 capacitance P - Ciso P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir = 5 mA.

*Operate/Reverse time

Input

Output

Ton
on |

1) N.O.

Input

Output

Toff

B For Dimensions, see page 52.

For type of connection, see page 58.

B For Schematic and Wiring Diagrams, see page 58.
B For Cautions for Use, see page 63.
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HE PhotoMOS (AQW654)

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

250

n
o
o

-
o
o

g
/
/

Load current, mA

\\

40 -20 0 20 40 60 8085100
Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics
Measured portion: between terminals 5 and 6,

7 and 8; LED current: 5 mA; Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)

20
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$ 14 s oo
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Across terminals 5 and 6 (N.O.)]
----- Across terminals 7 and 8 (N.C.
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—— Ambient temperature, °C
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3. Operate (OFF) time vs. ambient temperature
characteristics

LED current: 5 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

4
Across terminals 5 and 6 (N.O.
----- Across terminals 7 and 8 (N.C.
(2}
E 3
)
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Ambient temperature, °C

4. Reverse (ON) time vs. ambient temperature

characteristics

LED current: 5 mA;

Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)

2.0 T r r T T T
Across terminals 5 and 6 (N.O.
S - Across terminals 7 and 8 (N.C.
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5. LED operate (OFF) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

4
< —Across terminals 5 and 6 (N.O.
e | - Across terminals 7 and 8 (N.C.
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Ambient temperature, °C

6. LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

4
< — Across terminals 5and6 {N.O.‘g
g |- Across terminals 7 and 8 (N.C.
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£ 3
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Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 5 to 50 mA

1.4

8. Current vs. voltage characteristics of output

at MOS portion
Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 5 and 6,
7 and 8; Ambient temperature: 25°C 77°F

50 —T T 1T T
< " Across terminals 5 and 6 EN.O.{
\ E_ < 10° | =---- Across terminals 7 and 8 (N.C.)
313 E\ g 5
=) 5 £
s ¢} 3
3 \\t\\\ > 8 10°
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8 14 NI N 20mA g 1 £ 10° =T
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= NI joma & | ol '/
\\ 5mA -'/' 1(;0
10 Actbss terminals 5 and 6 (N.O.)—] 107
e, 1 1 { ! {1 [ Across terminals 7 and 8 (N.C.
-40 -20 0O 20 40 60 8085 - 0 20 40 60 80 100
Ambient temperature, °C Load voltage, V
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HE PhotoMOS (AQW654)

10. Operate (OFF) time vs. LED forward
current characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F

5 T T T T T
—— Across terminals 5 and 6 (N.O.
----- Across terminals 7 and 8 (N.C.
g 4
o)
£
™ 3
i
<
[0}
® 2
9] B
o .
o 1%
11—
0

0 10 20 30 40 50
—— LED forward current, mA

11. Reverse (ON) time vs. LED forward current
characteristics

Measured portion: between terminals 5 and 6, 7 and 8;
Load voltage: 400 V (DC); Continuous load current:

120 mA (DC); Ambient temperature: 25°C 77°F
1.2

— Across terminals 5 and 6 (N.O.
----- Across terminals 7 and 8 (N.C.

-
o

o
©

0.6

Reverse (ON) time, ms

o
»

0 10 20 30 40 50
——— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics
Measured portion: between terminals 5 and 6, 7 and 8;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

200
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----- Across terminals 7 and 8 (N.C.
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Panasonic

High sensitivity and low

DIP (1 Form B) 6-pin type.

on-resistance.

mm inch
. s 4 :
o— o I
2 ¥ 2 Jil s 2 B )it E:
3 1 2 3 Sw| 4
o— o} Oo— O
(AQV10 series) (AQV20 series)

FEATURES

1. Controls low-level analog signals
PhotoMOS relays feature extremely low
closed-circuit offset voltage to enable
control of low-level analog signals without
distortion.

2. Control with low-level input signals

3. Controls various types of loads
such as relays, motors, lamps and
solenoids.

4. Optical coupling for extremely high
isolation

Unlike mechanical relays, the PhotoMOS
relay combines LED and optoelectronic
device to transfer signals using light for
extremely high isolation.

5. Eliminates the need for a counter
electromotive force protection diode
in the drive circuits on the input side

6. Stable on resistance

C“ us

HF PhotoMOS

(AQV100, 200)

7. Low-level off state leakage current

8. Eliminates the need for a power
supply to drive the power MOSFET

A power supply used to drive the power
MOSFET is unnecessary because of the
built-in optoelectronic device. This results
in easy circuit design and small PC board
area.

9. Low thermal electromotive force
(Approx. 1 uV)

TYPICAL APPLICATIONS

* High-speed inspection machines
« Telephone equipment

» Data communication equipment
« Computer

TYPES

1. DC type (AQV10 types)

Part No.

Output rating*

Through hole
terminal

Surface-mount terminal

Packing quantity

Tape and reel packing style

Load voltage Load current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
40V 700 mA AQV101 AQV101A AQV101AX AQV101AZ 1 tube contains
60V 600 mA AQV102 AQV102A AQV102AX AQV102AZ 50 pes. 1,000 pcs
250 V 300 mA AQV103 AQV103A AQV103AX AQV103AZ 1 batch contains '
400V 180 mA AQV104 AQV104A AQV104AX AQV104AZ 500 pes.

*Indicate the peak AC and DC values.
Note: For space reasons, the package type indicator “X” and “Z” are omitted from the seal.

2. AC/DC type (AQV20 types)

Part No.

Output rating*

Through hole

Surface-mount terminal

Packing quantity

terminal
Tape and reel packing style
Load voltage Load current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
40V 500 mA AQV201 AQV201A AQV201AX AQV201AZ 1 tube contains
60V 400 mA AQV202 AQV202A AQV202AX AQV202AZ 50 pes. 1,000 pes
250 V 200 mA AQV203 AQV203A AQV203AX AQV203AZ 1 batch contains '
400 V 150 mA AQV204 AQV204A AQV204AX AQV204AZ 500 pes.

*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
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HF PhotoMOS (AQV100, 200)

RATING

1. DC type (AQV10 types)

1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)

ltem Symbol | AQV101(A) | AQV102(A) | AQV103(A) | AQV104(A) Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 10V
u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 150 mwW
Load voltage (DC) A 40V 60 V 250 VvV 400 V
Output Continuous load current (DC) I 0.7A 0.6 A 0.3A 0.18 A
. Peak load current Ipeak 1.8A 15A 0.6 A 0.5A 100 ms (1 shot)
Power dissipation Pout 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V (AC)
Temperature | Operating Topr —40°C to +85°C —40°F {0 +185°F g‘;‘&g‘?gﬁfg‘:'”g at low
limits
Storage Tstg —40°C to +100°C —40°F to +212°F
2) Electrical characteristics (Ambient temperature: 25°C 77°F)
ltem Symbol | AQV101(A) | AQV102(A) [ AQV103(A) | AQV104(A) Condition
Typical 2.3 mA
LED operate current - IFon IL = Max.
Maximum 5mA
Minimum 0.8 mA
Input LED turn off current - IFoft IL = Max.
Typical 2.2 mA
Typical 2.3V
LED dropout voltage - Ve IF=10 mA
Maximum 3V
Typical 030 0.37Q 270 6.3Q IF=10 mA
On resistance - Ron I = Max.
Output Maximum 050 0.7Q 4Q 8Q Within 1 s on time
Off state leakage . IF=0mA,
current Maximum o 1uA VL = Max.
Turn on Typical T 0.23 ms 0.22 ms 0.13 ms ‘ 0.09ms ||Ir=10 mA
. on
Switching time* Maximum 1ms IL = Max.
speed Turn off | Typical = 0.07 ms ‘ 0.08ms ||r=10mA
. of
Transfer time* Maximum 1ms IL = Max.
characteristics ;
Typical 1.3 pF =
1/0 capacitance yp - Ciso P f } MHz
Maximum 3pF Ve=0V
Initial I/© isolation | \yiiim | Reo 1,000 MQ 500 V DC
resistance

Note: Recommendable LED forward current Ir= 10 mA.

*Turn on/Turn off time

Input

Output

For type of connection, see page 55.
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HF PhotoMOS (AQV100, 200)

2. AC/DC type (AQV20 types)
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Type of
Item Symbol | connec- | AQV201(A) | AQV202(A) | AQV203(A) | AQV204(A) Remarks
tion
LED forward current Ir 50 mA
Input LED reverse voltage VR oV
u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 150 mw
Load voltage (peak AC) Vi 40V 60V 250 V 400 V
A 05A 0.4 A 0.2A 0.15A "
: A connection: Peak AC, DC
Continuous load current I B 0.7A 0.6 A 0.3A 0.18 A B, C connection: DC
Output C 1.0A 0.8A 0.4A 0.25 A
Peak load current Ipeak 18A 15A 0.6 A 05A |§ connection 100 ms (1 shof
Power dissipation Pout 360 mW
Total power dissipation Pr 410 mW
1/0 isolation voltage Viso 1,500 V AC
. 5 o 5 Non-condensing at low
;irgri’rgsperature Operatnd o ~A0°C 10 +B5°C 407 o 185 temperature ’
Storage Tstg —40°C to +100°C —40°F to +212°F
2) Electrical characteristics (Ambient temperature: 25°C 77°F)
Type of
Iltem Symbol | connec- | AQV201(A) | AQV202(A) | AQV203(A) | AQV204(A) Remarks
tion
Typical 2.4 mA
LED operate current - IFon — IL = Max.
Maximum 5 mA
Minimum 0.8 mA
Input LED turn off current - IFoff — IL = Max.
Typical 2.2mA
Typical 23V
LED dropout voltage - Ve — I =10 mA
Maximum 3V
Typical 0.6 Q 0.74Q 55Q 1240 |lF=10mA
- Ron A I = Max.
Maximum 1Q 1.4Q 8Q 16 Q Within 1 s on time
Typical 03Q 037 Q 27Q 6.2Q IF =10 mA
On resistance - Ron B I = Max.
Output Maximum 050 0.7Q 4Q 8Q Within 1 s on time
Typical 0.15Q 0.18Q 1.4Q 3.1Q IF =10 mA
- Ron C I = Max.
Maximum 0.25Q 0.35Q 20 4Q Within 1 s on time
Off state leakage . IF=0mA,
current Maximum - - LuA VL = Max.
Turn on Typical T 0.38 ms 0.41 ms | 0.21 ms 0.18ms ||r=10mA
Switching | time* Maximum - 1ms IL = Max.
speed Turn off | Typical T 0.08 ms | 0.07 ms Ir =10 mA
] it —
Transfer time* Maximum ° 1ms IL = Max.
characteristics ;
Typical 1.3 pF =
1/0 capacitance P - Ciso — p f } MHz
Maximum 3pF Ve=0V
Initial 1/O isolation -
resistance Minimum Riso — 1,000 MQ 500V DC
Note: Recommendable LED forward current Ir= 10 mA. For type of connection, see page 55.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 55.
B For Cautions for Use, see page 63.
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HF PhotoMOS (AQV100, 200)

REFERENCE DATA

1.-(1) Load current vs. ambient temperature

characteristics (DC type)

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

08 1
o AQV101(A
: \
AQV10?(A}\

<06
2 \ \
Sos N
3 N
3 0.4
o
|

N
AQV103(A) \\
.
~

' \
02 AQV1(;A‘)\

\\ N

940 -20 0 20 40 60 8085100

—— Ambient temperature, °C

1.-(2) Load current vs. ambient temperature

characteristics (AC/DC type)

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

Type of connection: A
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Ambient temperature, °C

2.-(1) On resistance vs. ambient temperature
characteristics (DC type: AQV101, AQV102)
LED current: 10 mA;

Continuous load current: Max. (DC)
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—— Ambient temperature, °C

2.-(2) On resistance vs. ambient temperature
characteristics (DC type: AQV103, AQV104)
LED current: 10 mA,

Continuous load current: Max. (DC)
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— Ambient temperature, °C

2.-(3) On resistance vs. ambient temperature
characteristics

(AC/DC type: AQV201, AQV202)

Measured portion: between terminals 4 and 6;

LED current: 10 mA,

Continuous load current: Max. (DC)
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2.-(4) On resistance vs. ambient temperature
characteristics
(AC/DC type: AQV203, AQV204)
Measured portion: between terminals 4 and 6;
LED current: 10 mA,
Continuous load current: Max. (DC)
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Ambient temperature, °C

3.-(1) Turn on time vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
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204 L AQV101
5 v
F 03 = {
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-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

3.-(2) Turn on time vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
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/
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4.-(1) Turn off time vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
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c
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-40 -20 0 20 40 60 8085
— Ambient temperature, °C

4.-(2) Turn off time vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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2
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5.-(1) LED operate/turn off current vs. ambient
temperature characteristics (DC type)

Load voltage: Max. (DC);

Continuous load current: Max. (DC)
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5.-(2) LED operate/turn off current vs. ambient
temperature characteristics (AC/DC type)
Load voltage: Max. (DC);

Continuous load current: Max. (DC)
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HF PhotoMOS (AQV100, 200)

6. LED dropout voltage vs. ambient
temperature characteristics

Sample: AQV202

LED current: 10 to 50 mA
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7.-(1) Current vs. voltage characteristics of
output at MOS portion (DC type)
Ambient temperature: 25°C 77°F

T 0.7:
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7.-(2) Current vs. voltage characteristics of
output at MOS portion (AC/DC type)
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

0.6
< s AQV2T014
£ 0.411AQV202
o3 |
302 onzo?
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+—0.1 ~ AQV204
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L~ 04 08121.61820
// -0‘-1 —+ Voltage, V-
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8. Off state leakage current vs. load voltage
characteristics

Sample: AQV204;

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

S

S

Off state leakage current, A

S

10™
0 20 40 60 80 100

—— Load voltage, V

9.-(1) Turn on time vs. LED forward current
characteristics (DC type)

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F
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0 — AQV104

10 20 30 40 50
— LED forward current, mA

9.-(2) Turn on time vs. LED forward current
characteristics (AC/DC type)

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F
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—— LED forward current, mA
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10.-(1) Turn off time vs. LED forward current
characteristics (DC type)

Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.16
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T;: T AQV101
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10 20 30 40 50
— LED forward current, mA

10.-(2) Turn off time vs. LED forward current
characteristics (AC/DC type)

Measured portion: between terminals 4 and 6;
Load voltage: Max. (DC);

Continuous load current: Max. (DC);

Ambient temperature: 25°C 77°F

0.16
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—— LED forward current, mA

11.-(1) Output capacitance vs. applied voltage
characteristics (DC type)

Frequency: 1 MHz;

Ambient temperature: 25°C 77°F
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a
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——— Output capacitance, pF
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1
\\ AQV103,104

10 20 30 40 50
——— Applied voltage, V

11.-(2) Output capacitance vs. applied voltage
characteristics (AC/DC type)
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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Panasonic

Highest sensitivity
LED operate current:
typical 0.31A

6.4
88 35

| 8.8~ <52
346 2%
et 136
< IRELE

mm inch

FEATURES

1. High sensitivity type

LED operate current: typical 0.31 mA
2. Low-level off state leakage current
(Typical 1 pA at 400 V load voltage)
3. Eliminates the need for a power
supply to drive the power MOSFET
4. Low thermal electromotive force
(Approx. 1 uVv)

5. Extremely low closed-circuit offset
voltages to enable control of small

C“ us

HS PhotoMOS

(AQV234)

7. Stable on resistance to help simplify
circuit design

8. Surface-mount model available

TYPICAL APPLICATIONS

1. High-speed inspection machines
» Scanner

é_} o S analog signals without distortion * IC checker
2 5 L
. Z Ej ° 6. Eliminates the need for a counter * Board tester
o— n o electromotive force protection diode 2. Telephone and data communication
in the drive circuits on the input side equipment
Part No.
Output rating* Packing quantit
P 9 Throug_h hole Surface-mount terminal 94 y
terminal
Type -
Load Load Tape and reel packing style
voltage | current Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2/3-pin side 4/5/6-pin side
1 tube contains
50 pcs.
AC/DC type | 400V | 120 mA AQV234 AQV234A AQV234AX AQV2B4AZ | | ontains 1,000 pcs.
500 pcs.
*Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of
Item Symbol | connec- AQV234(A) Remarks
tion
LED forward current I 50 mA
Inout LED reverse voltage Vr 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mwW
Load voltage (Peak AC) Vi 400 V
A 0.12 A _
Continuous load current I B 0.13A A connectlon_. Pgak AC, DC
B, C connection: DC
Output c 0.15 A
Peak load current lpeak 0.3A A ci)nnectlon: 100 ms (1 shot),
VL=DC
Power dissipation Pout 500 mW
Total power dissipation Pr 550 mW
1/0 isolation voltage Viso 1,500V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperature
limits Storage Tetg —40°C to +100°C —40°F to +212°F

en_ds_aqv234: 010404J
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HS PhotoMOS (AQV234)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Type of
Iltem Symbol | connec- AQV234(A) Remarks
tion
Typical 0.31 mA i
LED operate current yp - IFon — AIF_/M Q Min. 100 pAfs
Maximum 0.5 mA IL = Max.
Minimum 0.1 mA i
Input LED turn off current - IFoft — AIF_/M Q Min. 100 pAfs
Typical 0.29 mA IL = Max.
Typical 1.25V (1.1 V at lr =2 mA)
LED dropout voltage - VF — IF =50 mA
Maximum 15V
Typical 300 IlF=2mA
: Ron A IL = Max.
Maximum 50 Q Within 1 s on time
_ Typical 2250 IF=2mA
On resistance - Ron B I = Max.
Output Maximum 25Q Within 1 s on time
Typical 11.3Q IlF=2mA
: Ron C IL = Max.
Maximum 125Q Within 1 s on time
) IF=0mA
Off state leakage current Maximum — — 1uA Vi = Max.
Typical 0.89 ms =
Turn on time* yp - Ton — Ie _ 2 mA
Switching Maximum 2ms IL = Max.
speed Typical 0.22 ms =
Transistor Turn off time* P - Toft — I = 2 mA
- Maximum 1ms I = Max.
characteristics | 08
Typica .8 pF =
1/0 capacitance yp - Ciso — P f :_L MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance | Minimum Riso — 1,000 MQ 500V DC

Note: Recommendable LED forward current Ir = 2mA. For type of connection, see page 56.

*Turn on/Turn off time

Input

Output

B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 56.
B For Cautions for Use, see page 63.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F
Type of connection: A

120 \ 50 25
< a o
E100 \\ 8 40 uEiz 0
s c 7~ = ,
© =
A o : /
o
3 60 \ £ g’ 74
S © // A /
20 1.0
40 T //
20 10 0.5 - L
0 0 0

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

2. On resistance vs. ambient temperature
characteristics

Measured portion: between terminals 4 and 6;
LED current: 2 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)

-40 -20 0 20 40 60 8085
———» Ambient temperature,°C

3. Turn on time vs. ambient temperature
characteristics

LED current: 2 mA;

Load voltage: 400 V (DC);

Continuous load current: 120 mA (DC)

40 20 0 20 40 60 8085
— Ambient temperature °C
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HS PhotoMOS (AQV234)

4. Turn off time vs. ambient temperature
characteristics

LED current: 2 mA; Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)
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—— Turn off time, ms
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-40 -20 0 20 40 60 8085
—— Ambient temperature °C

5. LED operate current vs. ambient
temperature characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)
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o
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o
o
N,

yd

LED operate current, mA
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0.2
—

40 20 0 20 40 60 8085
—> Ambient temperature °C

6. LED turn off current vs. ambient temperature
characteristics

Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)
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o
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/

LED turn off current, mA
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//,

40 20 0 20 40 60 8085
—— Ambient temperature °C

7. LED dropout voltage vs. ambient
temperature characteristics
LED current: 2 to 50 mA

>
1.4
g lsoma
= IMA -~
S [30mA
213 [POmAY
é_ 10mA\\\‘\\\‘
£z | SIS
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B NN NI
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11 S
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40 20 0 20 40 60 8085

—— Ambient temperature °C

8. Current vs. voltage characteristics of output

at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

= 120

-
D ® O
o O o

[ Current, m

IS
o

-5 -4 -3

N
N

4
-20—tVoltage, V

9. Off state leakage current vs. load voltage
characteristics

Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

S

S

S

Off state leakage current, A

0 20 40 60 80 100
— Load voltage, V

10. Turn on time vs. LED forward current
characteristics
Measured portion: between terminals 4 and 6;

Load voltage: 400 V (DC); Continuous load current:

120 mA (DC); Ambient temperature: 25°C 77°F
3.0

n
o

N
o

-
(5]

-
o

o
o

—— Turn on time, ms

\

10 20 30 40 50
——— LED forward current, mA

11. Turn off time vs. LED forward current
characteristics

Measured portion: between terminals 4 and 6;
Load voltage: 400 V (DC); Continuous load current:
120 mA (DC); Ambient temperature: 25°C 77°F

o
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I
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Turn off time, ms
o
w

o
S

o©

10 20 30 40 50
— LED forward current, mA

12. Output capacitance vs. applied voltage
characteristics

Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

o
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— Output off time, ms
n
o
—

T ——

10 20 30 40 50
—— Applied voltage, V
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High capacity
Panasonic (Load current Max. 2A). PD PhotoMOS

Flat-Packaged type DIP (AQYZ?O)

(1Form A) 4-pin type.

N FEATURES TYPICAL APPLICATIONS
9.3 :
3665 346 1. Flat-Packaged Type (W) 8.8x (D) 9.3x « Measuring and Testing equipment
< ja{& (H) 3.9mm (W) .346x (D) .366x (H) « IC Testers and Board Testers
. .154inch * High speed inspection machines
I
| 2. High capacity
88~ Supports the various types of load
< isj control, from very small loads to a
e maximum 2A at the rated load voltage
60V (AQY272)
. 3. High sensitivity
m inch .
mm ne * Low ON resistance
A maximum 2A load can be controlled
. | 2 with a 5mA input current. The ON
jT iujf resistance is low at 0.11Q (AQY272)
5 3
TYPES
Output rating* Part No.
Packi tit
Throug_h hole Surface-mount terminal acking quantity
Type Load Load terminal
voltage current Tape and reel packing style
Tube packing style Picked from the | Picked from the Tube Tape and reel
1/2-pin side 3/4-pin side
60V 2.0A AQY272 AQY272A AQY272AX AQY272AZ 1 tube contains
100V 1.3A AQY275 AQY275A AQY275AX AQY275AZ
AC/IDC Q Q Q Q S0 pes. 1,000 pes.
200V 0.65A AQY277 AQY277A AQY277AX AQY277AZ 1 batch contains
400V 0.35A AQY274 AQY274A AQY274AX AQY274AZ 1,000 pes.
* Indicate the peak AC and DC values.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | AQY272(A) | AQY275(A) | AQY277(A) | AQY274(A) Remarks
LED forward current I 50 mA
Inout LED reverse voltage Vr 5V
P Peak forward current lep 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) Vi 60V 100 V 200 V 400 V
Continuous load current
| 20A 13A 0.65 A 0.35A
Output (Peak AC) )
Peak load current Ipeak 6.0 A 40A 20A 1.0A 100ms (1 shot), VL. = DC
Power dissipation Pout 700 mw
Total power dissipation Pr 750 mw
1/0 isolation voltage Viso 2,500V AC
- . . Non-condensing at low
Operatin Topr —40°C to +85°C —40°F to +185°F
Temperture limits perafing i © temperatures
Storage Tstg —40°C to +100°C —40°F to +212°F
230 en_ds_aqy27: 010404J
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PD PhotoMOS (AQY270)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

ltem Symbol | AQY272(A) | AQY275(A) | AQY277(A) | AQY274(A) Condition
Typical 1.0 mA IL =100 mA
LED operate current |
P Maximum e 3.0 mA V=10V
Minimum 0.4 mA =
Input LED turn off current - IFof . _100 mA
Typical 0.9 mA V=10V
Typical 1.25V (1.16 V at Ir = 10 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
Typical 0.11Q 0.23Q 070 210 IF =10 mA
On resistance Ron IL = Max.
Output Maximum 0.18Q 0.34 Q 1.10 32Q Within 1 s on time
Off state leakage current Maximum ILeak 10 pA {;L::OM";')?
Typical 2.46 ms ‘ 2.40 ms ‘ 1.12 ms ‘ 1.65ms |lF=10mA
I =100 mA
) Maximum 5.0 ms Vi=10V
Turn on time* Ton
Typical 5.64 ms ‘ 5.65 ms ‘ 2.57 ms ‘ 3.88ms |lF=5mA
- I =100 mA
Maximum 10.0 ms Vi=10V
Typical 022ms | 021ms | 010ms | 008ms |l-=5mAoriomA
Transfer Turn off time* - Toft IL =100 mA
characteristics Maximum 3.0 ms V=10V
Typical 0.8 pF =
1/0 capacitance P - Ciso P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance | Minimum Riso 1,000 MQ 500V DC
Ir =10 mA
= 0,
Maximum operating speed Maximum — 0.5 cps Eu:tnyZEtorVL ‘ZO/o

Max.

Note: Recommendable LED forward current I = 5 to 10 mA.

*Turn on/Turn off time

Input

Output

For type of connection, see page 56.

B For Dimensions, see page 54.
B For Schematic and Wiring Diagrams, see page 56.
M For Cautions for Use, see page 63.
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PD PhotoMOS (AQY270)

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

35
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940 -20 0 20 40 60 8085100
—— Ambient temperature, °C

117 7

2.-(1) On resistance vs. ambient temperature

characteristics

LED current: 10 mA,;

Continuous load current: 2.0 A (DC) (AQY272),
1.3 A (DC) (AQY275)

0.5
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@
2 AQY275
303 1
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O o2
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-40 -20 0 20 40 60 8085
— Ambient temperature, °C

2.-(2) On resistance vs. ambient temperature

characteristics

LED current: 10 mA;

Continuous load current: 0.65 A (DC) (AQY277),
0.35 A (DC) (AQY274)
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/
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-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

3. Turn on time vs. ambient temperature
characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)
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— Ambient temperature, °C

4. Turn off time vs. ambient temperature
characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

1.0
» 0.8
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£
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5. LED operate vs. ambient temperature
characteristics

Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)
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6. LED turn off current vs. ambient temperature

characteristics

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)
5

A

AQY274
AQY272
2 AQY277- /A

LED turn off current, mA
w

AQY275

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

7. LED dropout voltage vs. ambient
temperature characteristics

Sample: all types;
LED current: 5 to 50 mA

15
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8. Current vs. voltage characteristics of output
at MOS portion
Ambient temperature: 25°C 77°F
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PD PhotoMOS (AQY270)

9.-(1) Off state leakage current vs. load voltage

characteristics
Ambient temperature: 25°C 77°F
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— Load voltage, V

9.-(2) Off state leakage current vs. load voltage

characteristics
Ambient temperature: 25°C 77°F
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—— Load voltage, V

10. Turn on time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F
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—— LED forward current, mA

11. Turn off time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F
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E
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AQY274
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— LED forward current, mA

12.-(1) Turn on time vs. load voltage
characteristics

LED current: 10 mA; Continuous load current:
100 mA; Ambient temperature: 25°C 77°F
5

| AQY272

Turn on time, ms
w

AQY275

0 10 20 30 40 50 60 70 80 90100
— Load voltage, V

12.-(2) Turn on time vs. load voltage
characteristics

LED current: 10 mA; Continuous load current:
100 mA; Ambient temperature: 25°C 77°F
5

Turn on time, ms

N AQY274

AQY277|

0 50 100 150 200 250 300 350 400
—— Load voltage, V

13.-(1) Turn on time vs. load current
characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Ambient temperature: 25°C 77°F
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13.-(2) Turn on time vs. load current
characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Ambient temperature: 25°C 77°F

5
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£
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o
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=
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—
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0 0.1 0.20.304 0506070809 1.0
—— Load current, A

14.-(1) Turn off time vs. load voltage
characteristics

LED current: 10 mA; Continuous load current:
100 mA; Ambient temperature: 25°C 77°F
0.5

I
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o
w

AQY272

Turn off time, ms

)

AQY275

0.1

0

0 10 20 30 40 50 60 70 80 90100
— Load voltage, V

14.-(2) Turn off time vs. load voltage
characteristics

LED current: 10 mA; Continuous load current:
100 mA; Ambient temperature: 25°C 77°F
0.5

©
IS

Turn off time, ms
o
w

o
N

AQY277

0.1

AQY274

0

0 50 100 150 200 250 300 350 400
—— Load voltage, V

15.-(1) Turn off time vs. load current
characteristics

LED current: 10 mA; Load voltage 10 V (DC);
Ambient temperature: 25°C 77°F
0.5

o
IS

Turn off time, ms
o
w

o
Y]

— AQY272
AQY275

0.1

0 05 10 15 20 25 30
— Load current, A

15.-(2) Turn off time vs. load current
characteristics

LED current: 10 mA; Load voltage 10 V (DC);
Ambient temperature: 25°C 77°F
0.5

I
IS

o
w

Turn off time, ms

o
)

0.1

AQY277
AQY274 ‘ ‘

00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
— Load current, A

en_ds_aqy27: 010404J

07/2005

233



PD PhotoMOS (AQY270)

16. Maximum operating frequency vs. load
voltage/current characteristics

LED current: 10 mA,;
Ambient temperature: 25°C 77°F

10
9

Maximum operating frequency, time/s
N WA OO N

Ijuty factor=50%

I
[y

—_—

0

25 50 75 100 125 150 175 200
— Load voltage, Vxload current, A

17. Output capacitance vs. applied voltage
characteristics

Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

2000
1800
w
2 1600

-
>
=}
o

1200
1000
800
600
400
200

Output capacitance.

\ AQY272

AQY27! 5AQY277

\ AQY274
N\ —1—<""]

—————

20 40 60 80 100
— Applied voltage, V
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Panasonic

(Load current Max. 4A)
DC load type is available.

High capacity
PhotoMOS Relay.

21
.827

N /3328

125

mm inch

FEATURES

1. High capacity PhotoMOS Relay in a
compact and slim 4-pin SIL

2. Extremely low ON resistance

3. Control low-level signal

Power Photo MOS relays feature
extremely low closed-circuit offset
voltage to enable control of low-level
analog signals without distortion.

4. Low-level off state leakage current
5. High I/O isolation voltage 2,500 V
6. Eliminates the need for a counter
electromotive protection diode in the
drive circuit on the input side

7. Eliminate the need for a power
supply to drive the power MOSFET
8. PC board layout is simplified

9. No restriction on mounting
direction

10. Varistor incorporated type is also
available.

C“ us

Power PhotoMOS

(AQZ100, 200)

TYPICAL APPLICATIONS

« High-speed inspection machines
* IC checker

* NC machine, Robots

» Office machines

» Telecommunication

* Automotive

TYPES

1. AC/DC type

Output rating Part No Packing guantity
Load voltage Load current ' Inner carton Outer carton
60 V 3.0A AQZ202
100 V 20A AQZ205
25 pcs. 500 pcs.
200 V 1.0A AQZz207
400 V 05A AQZ204
2. DCtype
Output rati Packi tit
put rating Part No. acking quantity
Load voltage Load current Inner carton Outer carton
60 V 4.0A AQZ102
100 V 26 A AQZ105
25 pcs. 500 pcs.
200 V 1.3A AQZz107
400 V 0.7 A AQZ104

Notes: Load voltage and current of AC/DC type: Peak AC/DC.
Load voltage and current of DC type: DC

en_ds_aqgz10_20: 010404J
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Power PhotoMOS (AQZ100, 200)
RATING

1. AC/DC type
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol | AQZ202 | AQZ205 | AQZ207 | AQZ204 Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 5V
u
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (Peak AC) A 60 V 100V 200V 400 V
Output Continuous load current I 3.0A 20A 1.0A 05A
P Peak load current Ipeak 9.0A 6.0A 3.0A 1.5A |100 ms (1 shot), V. =DC
Power dissipation Pout 1.6 W
Total power dissipation Pr 1.6 W
1/0 isolation voltage Viso 2,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
2) Electrical characteristics (Ambient temperature: 25°C 77°F)
Item Symbol | AQZ202 | AQZ205 | AQZ207 | AQZ204 Condition
Typical 1.0 mA IL.= 100 mA
LED operate current |
P Maximum e 3.0 mA Vi=10V
Minimum 0.4 mA =
Input LED turn off current - IFoft h _100 mA
Typical 0.9 mA Vi=10V
Typical 1.25V (1.16 V at Ir = 10 mA)
LED dropout voltage - Ve IF =50 mA
Maximum 15V
Typical 011Q | 0.23Q 0.7Q 21Q |lIF=10mA
On resistance - Ron IL =Max.
Output Maximum 0.18Q 0.34Q 1.1Q 3.2Q | Within 1 s on time
) IF =0mA
Off state leakage current | Maximum — 10 pA VL = Max.
Typical 2.46 ms ‘ 2.40 ms ‘ 1.12 ms ‘ 1.65ms |IF =10 mA
- I. =100 mA
) Maximum 5.0 ms VL =10V
Turn on time* | Ton 5 5 5 288 | 5 mA
i Typica 5.64 ms ‘ 5.65 ms ‘ .57 ms ‘ .88ms |IF =
Switching I =100 mA
Spee Maximum 10.0 ms Vi =10V
Typical 022ms | 021 ms | 0.10ms | 0.08ms |l =5mAor 10 mA
Transfer Turn off time* - Tort I =100 mA
characteristics Maximum 3.0ms Vi =10V
Typical 0.8 pF =
1/0 capacitance P - Ciso P f :L_MHZ
Maximum 1.5 pF Ve =0V
Initial 1/O isolation -
resistance Minimum Riso 1,000 MQ 500V DC
Maximum operatin Iz =10 mA
speed P 9 Maximum — 0.5 cps Duty factor = 50%
P IL = Max., Vi = Max.
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm | 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s2 {500 G}1 ms 3 times for 3 axes
Note: Recommendable LED forward current I;= 5 to 10 mA. For type of connection, see page 59.

*Turn on/off time

Input

Output
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Power PhotoMOS (AQZ100, 200)

2. DC type
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol | AQZ102 | AQZ105 | AQZ107 | AQZ104 Remarks
LED forward current Ir 50 mA
Inout LED reverse voltage Vr 5V
P Peak forward current Irp 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (DC) A 60 V 100V 200V 400 V
Output Continuous load current (DC) I 40A 26A 13A 0.7A
utpu
. Peak load current Ipeak 9.0A 6.0A 3.0A 15A |100 ms (1 shot), V. =DC
Power dissipation Pout 1.35W
Total power dissipation Pr 1.35W
1/0 isolation voltage Viso 2,500 V AC
Temperature Operating Topr —40°C to +85°C —40°F to +185°F Non-condensing at low temperatures
limits Storage Tetg —40°C to +100°C —40°F to +212°F
2) Electrical characteristics (Ambient temperature: 25°C 77°F)
ltem Symbol | AQZ102 | AQZ105 | AQZ107 | AQZ104 Condition
Typical 1.0 mA .= 100 mA
LED operate current |
P Maximum e 3.0 mA Vi=10V
Minimum 0.4 mA =
Input LED turn off current - IFoft v _100 mA
Typical 0.9 mA Vi=10V
Typical 1.25V (1.16 V at I = 10 mA)
LED dropout voltage - Ve Ir =50 mA
Maximum 1.5V
Typical 005Q | 0.081Q | 034Q | 1.06Q |lIF=10mA
On resistance - Ron L =Max.
Output Maximum 0.09Q 0.17Q 0.55Q 1.6 Q | Within 1 s on time
. IF =0mA
Off state leakage current | Maximum — 10 pA VL = Max.
Typical 1.66 ms ‘ 1.89 ms ‘ 0.83ms ‘ 1.01ms [IF =10 mA
- I. =100 mA
) Maximum 5.0 ms VL =10V
Turn on time* : Ton 379 0 23 | 5 mA
i Typica .79 ms ‘ 4.50 ms ‘ 1.75 ms ‘ 34ms |IF=
Switching : I =100 mA
Spee Maximum 10.0 ms VL =10V
Typical 0.15ms | 019 ms | 0.08ms | 0.08ms |l =5mAor 10 mA
Transfer Turn off time* - Tott I =100 mA
characteristics Maximum 3.0ms V=10V
Typical 0.8 pF =
1/0 capacitance P - Ciso P f :L_MHZ
Maximum 1.5 pF Ve =0V
Initial I/O isolation L
resistance Minimum Riso 1,000 MQ 500V DC
Maximum operatin Iz =10 mA
speed P 9 Maximum — 0.5 cps Duty factor = 50%
P IixVL= 200 (VA)
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm | 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s2 {500 G} 1 ms 3 times for 3 axes
Note: Recommendable LED forward current I,= 5 to 10 mA. For type of connection, see page 59.

*Turn on/off time

Input

Output
B For Dimensions, see page 54.
B For Schematic and Wiring Diagrams, see page 59.
B For Cautions for Use, see page 68.
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Power PhotoMOS (AQZ100, 200)

REFERENCE DATA

1.-(1) Load current vs. ambient temperature

characteristics (AC/DC type)

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

3.5 ‘
<3'0 \ AQZ202
tos W ||
5 AQZ205
5
© 20
E X
|
15 AQZ207NC N\
1.0
A‘(/)ZZO}\
05 ‘\\
0

-40 -20 0 20 40 60 8085100
—— Ambient temperature, °C

1.-(2) Load current vs. ambient temperature

characteristics (DC type)

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

45
4.0
3.5
< AQZ103
530 X
325 ™ N
g \\ \<A02105
520 \( \\
15
AQZ107
~J9 N
1.0 ~
05 *\:
0 AQZ104 ™

-40 -20 0 20 40 60 8085100
Ambient temperature, °C

2. Load current vs. ambient temperature
characteristics in adjacent mounting

I : Load current;

I. (max.): Maximum continuous load current

120
-,100
g_ \ 2 :29 mm
=4 £=10
% 80 e P
% £=5mm
=X
3 N
[ . H w H
N
20 4
£ =Adjacent mounting pitch
. I

-40 -20 0 20 40 60 8085100
—— Ambient temperature, °C

3.-(1) On resistance vs. ambient temperature
characteristics
LED current: 10 mA;
Continuous load current: 1.2 A (DC) (AQZ202),
0.8 A (DC) (AQZ205),
1.6 A (DC) (AQZ102),
1.04 A (DC) (AQZ105)

05
0.4
a
8 AQZ205
= l,
g 0.3 =
73
e
§oz2
L—T AQZ202
/ i
0.1 "1 |
: — AQZ105
AQZ102
o L

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

3.-(2) On resistance vs. ambient temperature

characteristics

LED current: 10 mA,

Continuous load current: 0.4 A (DC) (AQZ207),
0.2 A (DC) (AQZ204),
0.52 A (DC) (AQZ107),
0.28 A (DC) (AQZ104)

5.0
45
4.0
i_ AQZ204
o 3.5 7
=
£30 P
®25
O 20 ~
// AQZ104
15— —t
o —T AQz207
. 1
05 el —TRGz107
0

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

4.-(1) Turn on time vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA;,

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

10
8
[}
g
g 6
£
= AQZ202
. i
E |__—+"Raz205
| —T—"1
= - |
_/—-—-:——-‘/To‘z—ziw
020 20 0 20 40 60 808

— Ambient temperature, °C

4.-(2) Turn on time vs. ambient temperature
characteristics (DC type)
LED current: 10 mA;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)
10

Turn on time, ms

AQZ102
aQzior AQZ104| AGZIOS L

-40 -20 0 20 40 60 808
—— Ambient temperature, °C

5.-(1) Turn off time vs. ambient temperature
characteristics (AC/DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

1.0
0.8
122}
£
g 0.6 [—N\
SN
c \
504 N
[~ \
T q AQZ205
0.2 |t AQZ2! B.
Aozzoﬁ:“_
AQZ204 \
0 ;

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

5.-(2) Turn off time vs. ambient temperature
characteristics (DC type)

LED current: 10 mA;

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

1.0
0.8
[}
£
)
E 0.6
=
5]
£
2 0.4 \\\
AQZ107 Q7105
T os \ N \Z AQZ102
\ —
Eom
0 AQZ104

-40 -20 0O 20 40 60 8085
—— Ambient temperature, °C

6.-(1) LED operate vs. ambient temperature
characteristics (AC/DC type)

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

5
E
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c
o
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o
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—— Ambient temperature, °C

6.-(2) LED operate vs. ambient temperature
characteristics (DC type)

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

5
<
£
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o
5
o
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w
-
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;
0
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—— Ambient temperature, °C

7.-(1) LED turn off current vs. ambient
temperature characteristics (AC/DC type)
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

5
<
E 4
g
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g
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g 4
. AQZ205
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-40 -20 0 20 40 60 8085
— Ambient temperature, °C
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Power PhotoMOS (AQZ100, 200)

7.-(2) LED turn off current vs. ambient
temperature characteristics (DC type)
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

5
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€
g
3 3
5 AQZ105
c
32 AQZ104 —|
a AQZ107 /
w
|
1
/9 AQz102
0 %6 20 0 20 40 60 8085

Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
Sample: all types; LED current: 5 to 50 mA

1.5
> 1.4
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— Ambient temperature, °C

9.-(1) Current vs. voltage characteristics of
output at MOS portion (AC/DC type)
Ambient temperature: 25°C 77°F

>
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w
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©_| Current, A_]
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__Voltage, V
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9.-(2) Current vs. voltage characteristics of
output at MOS portion (DC type)
Ambient temperature: 25°C 77°F

N

T
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g L AQZ105
5 2
LT // AQZ107
A AQzZ104
RN
0.8 -0.6 -0.4 -0.2 L — |

02 04 06 08
-1 ——Voltage, V]

10. Off state leakage current vs. load voltage
characteristics
Ambient temperature: 25°C 77°F

S

S

—— Off state leakage current, A

10°—1-AQZ105, 205 AQZ104, AQZ204
|t |
——— AQZ107, AQZ207
102 A_|AQz102, 202
I
700

50
—— Load voltage, V

11.-(1) Turn on time vs. LED forward current
characteristics (AC/DC type)

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F

20
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2 14 |
g 12 i
g 10 | AQz202
c 8 AQZ205
° ol
6
|
Al AQZ204
» |\ Aaz207
N——
0

1
0 10 20 30 40 50
— LED forward current, mA

11.-(2) Turn on time vs. LED forward current
characteristics (DC type)

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F

20

©

S~ o

n

o]

AQZ104

12.-(1) Turn off time vs. LED forward current
characteristics (AC/DC type)

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F

0.5

o
~

o
w

AQZ205

o
Y]

Turn off time, ms

AQZ207AQZ202

Turn on time, ms
]

AQZ107

A?Z1 02
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— LED forward current, mA

AQZ204

0 10 20 30 40 50
— LED forward current, mA

12.-(2) Turn off time vs. LED forward current
characteristics (DC type)

Measured portion: between terminals 4 and 6;
Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC);

Ambient temperature: 25°C 77°F

0.5
0.4
[%2]
£
@
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=
o
So2
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| —AQZ102
\——————— AQZ104
01 — ———AQZ107
0
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— LED forward current, mA

13.-(1) Turn on time vs. load voltage
characteristics (Load voltage: 60, 100 V type)
LED current: 10 mA,;
Continuous load current: 100 mA;
Ambient temperature: 25°C 77°F

5

|_ AQZ20:

Turn on time, ms
w

AQZ102

AQZ205
AQZ105

0

0 10 20 30 40 50 60 70 80 90100
— Load voltage, V

13.-(2) Turn on time vs. load voltage
characteristics (Load voltage: 200, 400 V type)
LED current: 10 mA;
Continuous load current: 100 mA;
Ambient temperature: 25°C 77°F

5

Turn on time, ms
w

N AQZ204

1 AQZ207
AQZ107

AQZ104

0 50 100 150 200 250 300 350 400
—— Load voltage, V

14.-(1) Turn on time vs. load current
characteristics (Load voltage: 60, 100 V type)
LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

5
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£
g AQZ205
= 3 —
=
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Power PhotoMOS (AQZ100, 200)

14.-(2) Turn on time vs. load current
characteristics (Load voltage: 200, 400 V type)
LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

15.-(1) Turn off time vs. load voltage
characteristics (Load voltage: 60, 100 V type)
LED current: 10 mA,;

Continuous load current: 100 mA;

Ambient temperature: 25°C 77°F

15.-(2) Turn off time vs. load voltage
characteristics (Load voltage: 200, 400 V type)
LED current: 10 mA;

Continuous load current: 100 mA;

Ambient temperature: 25°C 77°F

5 05 05
4 0.4 0.4
g
g g ¢
g 3 £o3 Eo.a
5 5 AQZ202 AQZ205 c
£ 2 AQZ204 o2 — 202
| -] AQZ207 5 -1 AQZ105
AQZ107 > AQZ207
1 == 0.1 AQZ10Z 0.1 | AQZ104
AQZ1‘04 AQZ107 A(TZZM
90 0.702030405060.7080.91.0 00710 20 30 40 50 60 70 80 90700 0050 100 150 200 250 300 350 400

— Load current, A — Load voltage, V —— Load voltage, V

16.-(1) Turn off time vs. load current
characteristics (Load voltage: 60, 100 V type)
LED current: 10 mA;

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

16.-(2) Turn off time vs. load current
characteristics (Load voltage: 200, 400 V type)
LED current: 10 mA,

Load voltage: 10 V (DC);

Ambient temperature: 25°C 77°F

17. Maximum operating frequency vs. load
voltage/current characteristics

LED current: 10 mA;,

Ambient temperature: 25°C 77°F

0.5

I
>

Turn off time, ms
o
w

o
N

0

AQZ202
AQZ205 \
AQZ10‘5
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—— Load current, A
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o
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— Load current, A

-
N W OO N O © O

Maximum operating frequency, time/s

0

Duiy factor = 50%

0 25 50 75 100 125 150 175 200
— Load voltage, Vx load current, A

18.-(1) Output capacitance vs. applied voltage

characteristics (AC/DC type)
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

18.-(2) Output capacitance vs. applied voltage

characteristics (DC type)
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

2000 2000
W 1800 1800
¢ 1600 <1600
o
1400 £ 1400
5 £ AQZ102
81200 g 1200 a [
Y]
51000 81000
O 5 A\ Aqzios
g [\ Aaz0 3 800 W
600 600
N 402205507507 N [ rozior
400 < AQZ204 — 400 NS ~ AQZ104
200 \ > 7‘ ‘ 0 &\ Z
% 20 40 60 80 100 05 20 40 60 80 100
Applied voltage, V Applied voltage, V
ACCESSORY mm inch
Socket PC board pattern
Il Il
falllaeiadl = | e | oz, (BOTTOM VIEW)
GO T 197 ¢ T R T B 1974 Standard type
‘ | 2
2060 22,6 5.08
890 890°¢ 2.54 10.16_, ;200
100%7 F:Aoo %) %
o0 9°° / 2-1 dia. / 2-1.2 dia.
3l54 -3l54 2-039 dia. 2-047 dia.
T T
5,398 5308 N
2097 }.909 Self clinching type
2 LIos GEN| A 3.9 (05 0.8 T 5.08
157 020 .031 ((8.132)) 1 00'128 105 154 020 037 50'?)3 254 10.16__, 200
T 03970 . 100 400
254 5.08 - =128 123 254 5.08 T30 4%’ g;ﬁ
100 ™~ 200 —r—5 ‘ 100 =200 0B 1-008
535 + 3.81 : ea5 3.81 : 2.0.8025da 0.1.p- 0054
350 150 550 150 203199 2-047 o
PA1a-PS PA1a-PS-H Tolerance: £0.1 +.004
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Panasonic

ideas for life

High capacity
PhotoMOS Relay.

(Load current Max. 0.5A)

1 Form B.

FEATURES

1. High capacity

A maximum 0.5A load can be controlled
with a 5 mA input current. The ON
resistance is low at 2.8Q (typ.)

2.1FormB

C“ us

Power

PhotoMOS
(AQZ404)

3. Compact slim-type 4-pin SIL
(W)3.5% (D)21.0x (H)12.5 mm
(W).138x(D).827x(H).492 inchx

The compact size of the 4-pin SIL
package allows high density mounting.

This has been realized thanks to the
built-in MOSFET processed by our
proprietary method, DSD (Double-
diffused and Selective Doping) method.

Cross section of the normally-closed type of
power MOS

mm inch

Passivation membrane
Source electrode Gate electrode

Intermediate
insulating
membrane

Gate
oxidation

beoso miie | TYPICAL APPLICATIONS
Drain * Railroad, traffic signals
—— glectrode « Measurement instruments
« Testing equipment
TYPES
AC/DC type
Output rating* Part No. Packing quantity
Load voltage Load current Inner carton Outer carton
400 V 05A AQZ404 25 pcs 500 pcs
RATING
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol AQz404 Remarks
LED forward current Ir 50 mA
Input LED reverse voltage Vr 5V
Peak forward current I53 1A f =100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (Peak AC) Vi 400 V
output Continuous load current (Peak AC) I 05A
Peak load current Ipeak 15A 100 ms (1 shot), V. = DC
Power dissipation Pout 16 W
Total power dissipation Pr 1.6 W
1/0 isolation voltage Viso 2,500 V AC
e Operating Topr —40°C to +85°C —40°F to +185°F | Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to +212°F
en_ds_aqz404: 010404J 241

07/2005



Power PhotoMOS (AQZ404)

2) Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQZ404 Condition
Typical 1.0 mA .= 100 mA
LED operate (OFF) current |
P (OFF) Maximum el 3.0mA V=10V
Minimum 0.4 mA =
Input LED reverse (ON) current - IFon I _100 mA
Typical 0.9 mA V=10V
Typical 1.25V (1.16 V at I = 10 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
Typical 2.8Q IF=0mA
On resistance - Ron I = Max.
Output Maximum 40Q Within 1 s on time
. Ir=10mA
Off state leakage current Maximum ILeak 10 pA VL = Max.
Typical 3.9ms IF=0>10mA
- I =100 mA
) ) Maximum 7.5 ms V=10V
Operating (OFF) time* Toft
Typical 9.4 ms IF=0>5mA
Switching speed - IL =100 mA
Maximum 15 ms V=10V
Typica| 0.8 ms IF=5mA>00r10mA>0
Transfer Reverse (ON) time* : Ton IL =100 mA
characteristics Maximum 3.0ms VL=10V
Typical 0.8 pF =
1/0 capacitance P - Ciso P f } MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC
Ir =10 mA
Maximum operating frequency Maximum — 0.5 cps Duty factor = 50%
IL.=Max., V.=Max.

Note: Recommendable LED forward current Ir== 5 to 10 mA.

*Operate/Reverse time

Input

Output

Toff

For type of connection, see page 59.

B For Dimensions, see page 54.
B For Schematic and Wiring Diagrams, see page 59.
B For Cautions for Use, see page 68.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C

—40°F to +185°F

0.7

o
)

o
2]

N

I
IS

Load current, A

o
w

o
N

N

0.1

(-)40 -20

0 20 40 60 8085100

— Ambient temperature, °C

2. Load current vs. ambient temperature
characteristics in adjacent mounting

I: Load current;

I. (max.): Maximum continuous load current

3. On resistance vs. ambient temperature
characteristics

LED current: 0 mA; Load voltage: Max. (DC)

Continuous load current: Max. (DC)

120 5
2100 7=20mm o 4
= \ .787 inch -
S g0 / 2=10mm _| 3
% . 3594 inch S 3 L
¢ =5mm @0 =
K] 197 inch 2 //
E 60 c L
-
2 ‘K S -
40 H H /
T 0 h 1
20
¢ =Adjacent mounting pitch
. T

-40 -20 0

20 40

60

8085 100

—— Ambient temperature, °C

-40 -20 0 20 40 60

8085
——— Ambient temperature, °C
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Power PhotoMOS (AQZ404)

4. Operate (OFF) time vs. ambient temperature

characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

20

-
o

-
o

Operate (OFF) time, ms

//

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

5. Reverse (ON) time vs. ambient temperature

characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

o 1\
16 \
14 \

AN

N

06 \
N

0.4
iy

—— Reverse (ON) time, ms

0
-40 -20 0 20 40 60 8085
— Ambient temperature, °C

6. LED operate (OFF) current vs. ambient
temperature characteristics
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)
3

n
o

N

N

P
>

o
3

—— LED operate (OFF) current, mA

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

7. LED reverse (ON) current vs. ambient
temperature characteristics

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

3

n
)

N

-
o
1N

/

LED reverse (ON) current, mA

|

o
o

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
Sample: all types; LED current: 5 to 50 mA

15
>
1.4
(0]
o
8 [~~~
§ 1.3 E\\
§_ \\\\\
©1.2 \\\‘\ ~—
S N~ ~50mA
2 \\\§~30mA
=11 I~ 20mA
SN~ 10mA
\
1.0 [ SmA
0

-40 -20 0 20 40 60 8085100
— Ambient temperature, °C

9. Current vs. voltage characteristics of output
at MOS portion
Ambient temperature: 25°C 77°F

T 1.0
<075
c
g
5 05
(@)
%0."5
-20 -1.5 -1.0 -05
0 0.‘5 1.0 15 20
.0.05 Voltage, V__|
o
»0.7“<
-1.0

10. Off state leakage current vs. load voltage
characteristics
Ambient temperature: 25°C 77°F

o

Q

Q

Off state leakage current, A

107

50 100
— Load voltage, V

11. Operat¢ (OFF) time vs. LED forward
current chgracteristics

Load voltagg: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F
30

n
a

n
o

o

\

N

(&)

—— Operate (OFF) time, ms
@

N

0 10 20 30 40 50 60
— LED forward current, mA

12. Reverse (ON) time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F
2.0

o

[N

Reverse (ON) time, ms

o
©

I
>

0 10 20 30 40 50 60
— LED forward current, mA

13. Maximum operating frequency vs. load
voltage/current characteristics

LED current: 10 mA;

Ambient temperature: 25°C 77°F

£ 10 ‘

9 1
duty = 50%

|
\
\
\

— |

— Maximum operating frequency, time,
N WA OO N

0

0 25 50 75 100 125 150 175 200
—— Load voltage, V xload current, A

14. Output capacitance vs. applied voltage
characteristics

Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
2500

5 2000

1500

1000

Output capacitance, pF

0 20 40 60 80 100
—— Applied voltage, V
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mm inch

PC board pattern

Power PhotoMOS (AQZ404)
ACCESSORY

Self clinching type

(BOTTOM VIEW)
Standard type

Socket Standard type
y | R | 294 | R | 517,
Gt TG T O 197 G T B 506
. 22.‘6*{5 22.6°¢ 254 10.16 200
) ":",, 8902 8902+ _100%7 400
2 w
N > =0
]| / 21 dia. / 2-1.2 dia.
[ 1 93*’52 A 2-.039 dia. 2-.047 dia.
! |
53708 5.308 N
}.:209- §.209-¢ Self clinching type
~ 05 N[ X (0.5 G| !
_1‘%7 020 .031 (0.3£ 1][J.0.25 1-025 _:13594 .020 .031 50.3) 254 10.16 5288
— (012) 010, 03900 :012) 100 400
254 5.08 — 123 103 254 5.08 5w
100 500 hirts f 100 =500 0830
6.35 3122) 6.35 3129) 2.0.8-025da 2.1 D-00sda
250 : 250 : 2-.031 %2 2-.047 cee o
PAla-PS PAla-PS-H
General Tolerance: +0.3 +.012 General Tolerance: +0.3 +.012 Tolerance: +0.1 +.004
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Panasonic

DC load type is available.

A voltage-sensitive
PhotoMOS relay.

mm inch

FEATURES

1. A voltage sensitive power
PhotoMOS relay

Conventional power PhotoMOS relays
are connected externally to an input
limiting resistor in order to obtain the
appropriate LED current. Adding an
internal constant-current element renders
the input limiting resistor unnecessary,
making it possible for the PhotoMOS
relay to be voltage driven.

2. Wide range of input voltages

Allows a wide range of input voltages
from 4 to 30 V DC. The relay can be used
in5V, 12V or 24 V DC systems.

3. Large capacity PhotoMOS relay
Supports the various types of load
control, from very small loads to a
maximum 2.7 A for the AC/DC dual type,
3.6 A for the DC-only type.

C“ us

Power PhotoMOS

(AQZ100D,
200D)

4. Both AC/DC dual types and DC-only
types are available

The AC/DC dual type is capable of bi-
directional control, and unlike
conventional SSRs, does not have to be
used differently depending on the load.
The DC-only type is well suited for control
of DC solenoids and DC motors.

5. High sensitivity, low ON resistance
A maximum 3.6 A load can be controlled
with the minimum input voltage of 4 V
DC. The ON resistance is also low at
0.09 Q (AQZ102D).

6. Small scale, slim type, 4-pin SIL
Length 21.0 mmxwidth 3.5 mmxheight
12.5 mm. High precision mounting is
possible because of the small 73.5mm2
area of the 4-pin SIL.

TYPES

1. AC/DC type

Output rating Part No. Packing guantity
Load voltage Load current Inner carton Outer carton
60 V 2.7 A AQZ202D
100 V 18A AQZ205D
200 V 09A AQZ207D 25 pes. 500 pes.
400 V 0.45 A AQZ204D
2. DCtype
Output rating Packing quantity
Part No.
Load voltage Load current Inner carton Outer carton
60 V 3.6 A AQZ102D
100 V 23A AQZ105D
200 V 11A AQZ107D 25 pes. 500 pes.
400 V 0.6 A AQZ104D
Notes: Load voltage and current of AC/DC type: Peak AC/DC.
Load voltage and current of DC type: DC.
RATING
1. AC/DC type
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol | AQZ202D | AQZ205D | AQz207D | AQZ204D Remarks
Input voltage Vin 30V
Input Input reverse voltage VRIN 5V
Power dissipation Pin 300 mwW
Load voltage (Peak AC) A 60V 100V 200V 400 V
Output Continuous load current (Peak AC) I 27A 18A 09A 0.45 A
Peak load current Ipeak 9.0A 6.0 A 3.0A 15A 100 ms (1 shot), V. =DC
Power dissipation Pout 16 W
Total power dissipation Pr 16 W
1/0 isolation voltage Viso 2,500V AC
—40°C to +85°C —40°F to +185°F (4V <Vn<6V .
Temperature | Operating Tow | —40°C to +75°C —40°F t0 +167°F (gs V<Vn<15 \3) t’g‘;‘;&%‘?gz'”g atlow
limits —40°C to +60°C —40°F to +140°F (15V <Vin<30V)
Storage Tstg —40°C to +100°C —40°F to +212°F
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Power PhotoMOS (AQZ100D, 200D)

2) Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | AQZ202D | AQZ205D | AQZ207D | AQz204D Remarks
Typical 1.4V IL =100 mA
Operate voltage Vi
P 9 Maximum | " 4V V=10V
Input Minimum 0.8V =
P Turn off voltage - Vror L =100 mA
Typical 1.3V VL=10V
Input current Typical Iin 6.5 mA ViNn=5V
Typical 0.066 Q 0.180 Q 0.64 Q 240  |Vn=5V
On resistance Ron IL = Max.
Output Maximum 0.18 Q 0.34 Q 1.10Q 32Q Within 1 s on time
. Vin=0V
Off state leakage current | Maximum lieak 10 pA V:_N: Max.
Typical 5.8 ms 4.2 ms ‘ 2.7ms 23ms |Vn=5V
Turn on time* - Ton IL =100 mA
Switching Maximum 10.0 ms Vi=10V
speed Typical 0.2ms ‘ 0.1 ms Vin=5V
Turn off time* - Toft IL =100 mA
Maximum 3.0ms Vi=10V
Transfer -
Typical 0.8 pF =
characteristics | I/O capacitance yp - Ciso P f :_L MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation . )
resistance Minimum Riso 1,000 MQ 500V DC
Maximum operatin Vin=5V
speed P 9 Maximum — 0.5 cps Duty factor = 50%
P ILxVL = 200 (VA)
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s2 {500 G}1 ms 3 times for 3 axes
Recommendable LED forward current Ir = 5 to 10 mA. For type of connection, see page 59.
*Turn on/off time
Input
Output
Ton
2. DC type
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol | AQZ102D | AQZ105D | AQZ107D | AQz104D Remarks
Input voltage VN 30V
Input Input reverse voltage VRN 5V
Power dissipation Pin 300 mW
Load voltage (DC) A 60V 100V 200V 400 V
Output Continuous load current (DC) I 3.6A 2.3A 11A 0.6 A
P Peak load current Ipeak 9.0A 6.0 A 30A 15A 100 ms (1 shot), V. = DC
Power dissipation Pout 1.35wW
Total power dissipation Pr 1.35wW
1/0 isolation voltage Viso 2,500 V AC
—40°C to +85°C —40°F to +185°F (4 V < Vin< 6 V) ] )
Temperature | Operating Tow | —40°C 1o +75°C —40°F t0 +167°F (6 V < Vi< 15 V) | Nor-condensing atlow
limits —40°C to +60°C —40°F to +140°F (15 V<Vin<30V) P
Storage Tstg —40°C to +100°C —40°F to +212°F
246 en_ds_aqgz10d_20d: 010404J
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Power PhotoMOS (AQZ100D, 200D)

2) Electrical characteristics (Ambient temperature: 25°C 77°F)

ltem Symbol | AQZ102D | AQZ105D | AQz107D | AQZ104D Remarks
Typical 1.4V I =100 mA
Operate voltage Vi
P g Maximum | av V=10V
Input Minimum 0.8V =
P Turn off voltage - Vroft o _100 mA
Typical 1.3V V=10V
Input current Typical Iin 6.5 mA Vin=5V
Typical 0.033Q 0.090 Q 0.33Q 1230 |[Vn=5V
On resistance Ron IL = Max.
OUtpUt Maximum 0.09Q 0.17 Q 0.55Q 1.6 Q Within 1 s on time
. Vin=0V
Off state leakage current | Maximum lieak 10 pA Vi = Max.
Typical 3.3ms 2.2ms ‘ 1.5ms 12ms |Vn=5V
Turn on time* - Ton IL =100 mA
Switching Maximum 10.0 ms Vi=10V
speed Typical 0.2ms ‘ 0.1ms Vin=5V
Turn off time* - Toft IL =100 mA
Maximum 3.0ms Vi=10V
Transfer -
Typical 0.8 pF =
characteristics | I/O capacitance yp - Ciso P f :_L MHz
Maximum 1.5 pF Ve=0V
Initial I/O isolation . )
resistance Minimum Riso 1,000 MQ 500V DC
Maximum operatin Vin=5V
speed P 9 Maximum — 0.5 cps Duty factor = 50%
p ILxVe = 200 (VA)
Vibration resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
Shock resistance Minimum — 4,900 m/s2 {500 G}1 ms 3 times for 3 axes

Recommendable LED forward current Ir =5 to 10 mA.

*Turn on/off time

For type of connection, see page 59.

Input

Output

B For Dimensions, see page 54.
B For Schematic and Wiring Diagrams, see page 59.
B For Cautions for Use, see page 68.

REFERENCE DATA

1. Load current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F;
Vin: Input voltage; I (derate):Load current (derate); I.:

Absolute maximum ratings of continuous load current

2.-(1) Load current vs. ambient temperature

characteristics in adjacent mounting

Input voltage: 4V < Vin < 6V,

IL (derate): Load current (derate); I.: Absolute
maximum ratings of continuous load current; £ :
Adjacent mounting pitch

2.-(2) Load current vs. ambient temperature
characteristics in adjacent mounting

Input voltage: 6V < Vin < 15V;

IL (derate): Load current (derate); I.: Absolute
maximum ratings of continuous load current; £ :
Adjacent mounting pitch

120 100 ‘ 100 ‘ ‘
\
'1=20mm 4=20mm
» 100 2 80 N ® g0 N\ 4=10mm—
o AVEViNZBY ) N X/ t=5mm g \ Y= 5mm
S g N 6V<VIN=15V = -
9 \ 15V<VINE30V x N\ - <\
& - 60 \ 0 60
'g 60 1N g e N \ § - \<\ \
g \ 2 40 \\ \\ =] 40 \\
=1 4 \Q\ ’ \\
N
s S URVITIEA = 0000
[e]4] [l
1 1 Il O 1 1 Il
Q40 20 O 20 40 60 8085 100 q40 20 0 20 40 60 8085 100 -40 20 O 20 40 60 7580 100
——— Ambient temperature, °C ——— Ambient temperature, °C —— Ambient temperature, °C
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Power PhotoMOS (AQZ100D, 200D)

2.-(3) Load current vs. ambient temperature
characteristics in adjacent mounting

Input voltage: 15V<Vin < 30V;

I (derate): Load current (derate); I.: Absolute
maximum ratings of continuous load current; £ :
Adjacent mounting pitch

100
R g \
g \| |
:@x 60 \ i=1gmm
. A

| N\

| =000

. lefe]

40 20 0O 20 40 60 80 100
Ambient temperature, °C

3.-(1) On resistance vs. ambient temperature

characteristics (AC/DC type)

Input voltage: 5 V;
Continuous load current: 2.7 A (DC) (AQZ202D)
1.8 A (DC) (AQZ205D)

0.5

1
IS

o
w

v
AQZ205D e

On resistance, Q

o
S

o

AQZ202D [ —+

40 20 0 20 40 60 8085
—— Ambient temperature, °C

3.-(2) On resistance vs. ambient temperature
characteristics (AC/DC type)

Input voltage: 5 V;
Continuous load current: 0.9 A (DC) (AQZ207D)
0.45 A (DC) (AQZ204D)

5.0

>
o

w
o

AQZ204D

On resistance, Q

o
o

o

AQZ207D [ —F

40 20 0 20 40 60 808
—— Ambient temperature, °C

3.-(3) On resistance vs. ambient temperature

characteristics (DC type)

Input voltage: 5 V;

Continuous load current: 3.6 A (DC) (AQZ102D)
2.3 A (DC) (AQZ105D)

0.25

o
N
=]

o
n

v
AQZ105D e

On resistance, Q

o
o

o
o
)

AQZ102D_L—1

40 20 0O 20 40 60 8085
——— Ambient temperature, °C

3.-(4) On resistance vs. ambient temperature
characteristics (DC type)

Input voltage: 5 V;
Continuous load current: 1.1 A (DC) (AQZ107D)
0.6 A (DC) (AQZ104D)

5.0
4.0
o]
@
2
§ 30
R
[}
2
5 2.0 »
AQZ104DL—"
1.0 —— ‘
—
AQZ‘107D L
0

40 20 0 20 40 60 8085
Ambient temperature, °C

4.-(1) Turn on time vs. ambient temperature
characteristics (AC/DC type)

Input voltage: 5 V;
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

10
8
® AQZ202D,
£
E° L—T Aqzz0s0 —T
g //
E 4 |t }
> AQZ207D, "
= 5,
4/
2 AQZ204B
0

40 20 0O 20 40 60 8085
Ambient temperature, °C

4.-(2) Turn on time vs. ambient temperature
characteristics (DC type)

Input voltage: 5 V; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

10
8
[}
g
G 6
£
5 raziozn,~T
c 4 ]
=)
By
" AQZ1050]_—
: T
'AQZ104D|
o \

40 20 0 0 20 40 60 8085
——— Ambient temperature, °C

5.-(1) Turn off time vs. ambient temperature
characteristics (AC/DC type)

Input voltage: 5 V; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

0.5

/

//

Turn off time, ms
o
g c ¢
7

N
\\Q 04DN AQZ202D
N \éz
o1 AQZ205D
AQZ207D

40 20 020 40 60 8085
—— Ambient temperature, °C

5.-(2) Turn off time vs. ambient temperature
characteristics (DC type)

Input voltage: 5 V; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

05

N
~

A\
MQZIW\\

\\ AQZ102D

0.1 AQZ104D Q71050 1 |

o
(%)

o
o

Turn off time, ms

0

40 20 0 20 40 60 8085
— Ambient temperature, °C

6. Operate voltage vs. ambient temperature
characteristics

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

5.0

b
o

w
o

Operate voltage, V

[5d
o

40 20 0 20 40 60 8085
Ambient temperature, °C

7. Turn off voltage vs. ambient temperature
characteristics

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

5.0

4.0

3.0

2.0

Turn off voltage, ms

40 20 0O 20 40 60 8085
——— Ambient temperature, °C

8. Input current vs. ambient temperature
characteristics
Input voltage: 5 V

10

Input current, mA
(=]

40 20 0O 20 40 60 8085
Ambient temperature, °C
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Power PhotoMOS (AQZ100D, 200D)

9.-(1) Current vs. voltage characteristics of
output at MOS portion (AC/DC type)
Ambient temperature: 25°C 77°F

‘ 40 |

<30 »A02202[‘)

520 AQZ20‘5D

3, ol / Aaz207D
[ AQZ204D

)
o
o
o
S
33

1 — 5 10 15 20
A 10 Voltage, V _|
-
3.0

9.-(2) Current vs. voltage characteristics of
output at MOS portion (DC type)
Ambient temperature: 25°C 77°F

| 40r—naz1020 10
< ¥ [ aazios
£ 8
€ 20 / / % <
3 // AQZ107D 2 p
17" "AQz104D % 6
08 -06 04 02 [ — 3
0 02 04 05 08 F
10 | Voltage, V __| c 4
20
2
30
40 0

10. Input current vs. input voltage
characteristics
Ambient temperature: 25°C 77°F

0 5 10 15 20 25 30
Input voltage, V

11.-(1) Off state leakage current vs. load
voltage characteristics

Ambient temperature: 25°C 77°F

N
G
&

-
<
E)

-
=4
o

Off state leakage current, A

—*A()Z105D,l2050

"

T T
1012 AQZ102D,202D

0 50
Load voltage, V

100

11.-(2) Off state leakage current vs. load
voltage characteristics
Ambient temperature: 25°C 77°F

12. Maximum operating speed vs. load voltage
x load current characteristics
Input voltage: 5V; Ambient temperature: 25°C 77°F

10 | duty=50%
< 10 § 9 uty=>07%
g o\
= [0
3 @ 7 |
2,10 2 \
® = 6
w © \

° 2 5
[0} o

© € 4
E 10° AQZ104D,204D 2

o et I % 38

—
- L AQZ107D,207D =,
10712 1
0 50 100 9025 50 75 100 125 150 175 200

Load voltage, V

—— Maximum voltage, VxLoad current, A

13.-(1) Output capacitance vs. applied voltage
characteristics (AC/DC type)
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

13.-(2) Output capacitance vs. applied voltage
characteristics (DC type)
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

2000 2000
. 1800 1800
[s% L
@ 1600 < 1600
e 3
S 1400 £ 1400
8 =
& 1200 g 1200
S 3 AQZ102D
<5 1000 S 1000 !
£ e \Nl
8 800\ aqz202D 5 800
00 N\ S oo \AQZ105D
400 N\ [Aaz205D AQZ207D 400 AN AQZ107D
~N b< [ AQz204D — AQZ104D
200 x I 200 \\‘\& P
———————|
0
0 20 40 60 80 100 % 20 40 60 80 100
Applied voltage, V Applied voltage, V
ACCESSORY mm inch
Socket PC board pattern
Il — Il
il by, | e | Los (BOTTOM VIEW)
L L 97 L L P T Standard type
i ‘
2267 | 2267 1 508
: : 2.54 10.16__,, 200
.100%7 1400
N goe / 2-1 dia. / 2-1.2 dia.
'Sf“ '3154 2-039 dia. 2-047 dia.
T T
5.3° 5.396 . .
L 4.209 1309 Self clinching type
4 |05 0.8 ][ T 4 3.9 (05 CrN| A 5.08
157 020 031 ((8-32)) ~+%% ] r <% 154 .020 031 500?)2) 254 10.16__,.200
T 039 70— 100 400
2.54 5.08 123 123 254 5.08 T 4%’ H’—‘%
‘ 100 200 048 —H T ‘ 100 200 ;
535 381 0 cas 3.81 0517 2.0.g-02502 2.1.p0056a
63 150 635 150 PRREREEE 047
PA1a-PS PA1a-PS-H Tolerance: +0.1 +.004
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Panasonic

(Load current Max. 6A)

High capacity
PhotoMOS relay.

Max 430 = =1

1.693

mm inch

photoMOS relay.

Can switch a wide range of currents and
voltages. Can control various types of
loads, from very small loads to a
maximum 6A AC/DC current for
sequencers, motors, and lamps.

2. Low ON resistance and high
sensitivity.

Low ON resistance of less than 50 mW
on a par with mechanical relays
(AQZ262). High sensitivity LED operate
current of 3 mA (at 25°C 77°F).

3. AC/DC dual use

Bi-directional control is possible. There is
no need to differentiate depending on the
load as was necessary with the
conventional SSR.

4. 4-pin SIL type.

4-pin SIL type of (L) 43.0 mm x (W) 9.0
mm x (H) 32.0 mm (L) 1.693 inchx (W)
.354 inchx (H) 1.260 inch.

Power

PhotoMOS

ideas for life :
Low on-resistance
(0.036 ohm). (AQZ262, 264)
FEATURES
1. High capacity type power 5. Low-level off state leakage current

In contrast to the SSR with an off state
leakage current of several milliamperes,
the PhotoMOS relay features a very
small off state leakage current of typ.
10mA even at the rated load voltage.
6. Controls low-level analog signals
The triac, photocoupler, or SSR cannot
be used to control signals of less than
several hundred mV. The high capacity
type power PhotoMOS relay feature
extremely low closed-circuit offset
voltage to enable control of low-level
analog signals without distortion.

TYPICAL APPLICATIONS

* Mercury relay replacement

* Railroad, traffic signals

» Compact motors, lamps, heaters
* OA equipment

TYPES
AC/DC type
Output rating* Part No. Packing quantity
Load voltage Load current Inner carton Outer carton
60 V 6.0A AQZ262
20 pcs 200 pcs
400 V 10A AQZ264
* Indicate the peak AC and DC values.
RATING
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol AQZ262 |  AQz264 Remarks
LED forward current I 50 mA
Input LED reverse voltage VR 5V
Peak forward current Irp 1A f=100Hz, Duty factor = 0.1%
Power dissipation Pin 75 mA
Load voltage (Peak AC) Vi 60V 400 V
Output Continuous load current (Peak AC) I 6.0 A 1.0A
Peak load current Ipeak 10.0A 3.0A 100 ms (1shot), VL. = DC
Power dissipation Pout 3.0wW
Total power dissipation Pr 3.0wW
1/0 isolation voltage Viso 1,500 V AC
. Operating Topr —40°C to +85°C —40°F to 185°F Non-condensing at low temperatures
Temperature limits - -
Storage Tstg —40°C to +100°C —40°F to 212°F
250 en_ds_aqz262_264: 010404J
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2) Electrical characteristics (Ambient temperature: 25°C 77°F)

Iltem Symbol AQZ262 | AQZ264 Remarks
Typical 1.0 mA IL =100 mA
LED operate current |
P Maximum Fen 3.0 mA V=10V
Minimum 0.4 mA =
Input LED turn off current - IFoft L _100 mA
Typical 0.9 mA V=10V
Typical 1.25V (1.16 V at Ir = 10 mA)
LED dropout voltage - Vr IF =50 mA
Maximum 15V
Typical 0.036 Q 1.00 IF =10 mA
On resistance - Ron I = max.
Output Maximum 0.05 Q 1.4Q Within 1 s on time
Off state leakage current Maximum ILeak 10 pA le :_0 mA
VL = max.
Typical 5 ms ‘ 4 ms IF =10 mA
Turn on time* - Ton I =100 mA
o Maximum 10 ms Vi=10V
Switching speed
Typical 0.32ms ‘ 0.14 ms IF =10 mA
Turn off time* - Tott I =100 mA
Maximum 3.0 ms Vi=10V
Transfer | 20
isti Typical .0 pF =
characteristics /0 capacitance yp : Cieo P f } MHz
Maximum 4.0 pF Ve=0V
Initial I/O isolation resistance Minimum Riso 1,000 MQ 500V DC
IF=10 mA
Maximum operating frequency | Maximum — 0.5 cps Duty factor = 50%
IL = Max., VL = Max.

Note: Recommendable LED forward current Ir =5 to 10 mA.

*Turn on/off time

Input

Output

For type of connection, see page 59.

B For Dimensions, see page 54.
B For Schematic and Wiring Diagrams, see page 59.
B For Cautions for Use, see page 68.

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

Allowable ambient temperature: —40°C to +85°C
—40°F to +185°F

\
AQZ262

5 N\
3 AN

Load current, A
D

N
2
; AQZ264 —
——
(-)40 -20 0 20 40 60 8085100

—— Ambient temperature, °C

2. Load current vs. ambient temperature
characteristics in adjacent mounting

I: Load current;
I. (max.): Maximum continuous load current

120
100
® \ £=20mm
‘8 80 \ / 787 \r{ch
X \ £=10mm
é \ 394 inch
£ 60 N
< N
40 N
T D w U ‘\
20 AR
£ =Adjacent mounting pitch
(-)40 -20 0 20 40 60 8085 100

—— Ambient temperature, °C

3. On resistance vs. ambient temperature
characteristics

LED current: 10 mA;

Continuous load current: 6A (DC)(AQZ262)

1A (DC)(AQZ264)

2
G1s
[0]
a
o AQZ264__-
¢ 4
j
o

0.5

AQZ‘262
0 -40 -20 0 20 40 60 8085

——— Ambient temperature, °C
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Power PhotoMOS (AQZ262, 264)

4. Turn on time vs. ambient temperature
characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

10
w 8
£
g
E
e 6 g
c L
=}
[ 4 //
—T L —"AQz264
2 =
0

-40 -20 0 20 40 60 8085
— Ambient temperature, °C

5. Turn off time vs. ambient temperature
characteristics

LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

1
08
g
¢
£
g o6
2 \Aozzez
=1
o4 N
N e
\ g
02 \‘\
\\-
0

-40 -20 0O 20 40 60 808
— Ambient temperature, °C

6. LED operate vs. ambient temperature
characteristics
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)
5

IN

w

N

LED operate current, mA

AQz264 A
/4 262
1 / ,‘
//

-40 -20 0 20 40 60 808
—— Ambient temperature, °C

7. LED turn off current vs. ambient temperature
characteristics

Load voltage: 10 V (DC);

Continuous load current: 100 mA (DC)

5
<
E 4
=
9
3
£ 3
c
5 AQZ264
2 va
[a] ~
m \/
-
1 //\
/‘ AQZ262
0

-40 -20 0 20 40 60 8085
—— Ambient temperature, °C

8. LED dropout voltage vs. ambient
temperature characteristics
Sample: all types; LED current: 5 to 50 mA

15
> 14
(0]
g N
S 13—
> \
NSNS SN
Q.
o 1.2
5 NN L50mA
o \\\§~30mA
w ™|
a 141 0mA
N 10mA
I~ smaA
1.0
02020 0 20 20 60 8085700

— Ambient temperature, °C

9. Current vs. voltage characteristics of output
at MOS portion
Ambient temperature: 25°C 77°F

©
o

o
o

Current, A

oo
o ©
T —

20 -15 -1.0 -05 | — AQz264
— 05 10 15 20

+—Voltage, V

10. Off state leakage current vs. load voltage
characteristics
Ambient temperature: 25°C 77°F

S

<
£
o
5
S s
10
(o]
X
3
o AQZ262
3 10° K
5 e
AQZ264
10"
0 50 700

Load voltage, V

11. Turn on time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F
50

N
o

ms

w
o

n
o

AQZ262
AQZ264

—— Turn on time.

-
o

N

0 10 20 30 40 50
—— LED forward current, mA

12. Turn off time vs. LED forward current
characteristics

Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Ambient temperature: 25°C 77°F
0.6

et
«»

AQZ262

I
IS

Turn off time, ms
o
w

o
Y]

AQZ264

o

0 10 20 30 40 50
—— LED forward current, mA

13. Maximum operating frequency vs. load
voltage/current characteristics
LED current: 10 mA; Ambient temperature: 25°C 77°F

10
g, L 1]
%8 \ duty = 50%
ol
(0]
£a
£aH
g,
§3
£
X 2
=
o ———t—t

0

0 50 100 150 200 250 300 350 400 450
—— Load voltage, V xload current, A

14. Output capacitance vs. applied voltage
characteristics
Frequency: 10 KHz; Ambient temperature: 25°C 77°F

5000
[Th
S
@ 4000
o
c
S
3
o2 3000
3]
E \
j=3
8 2000
I 1000 AQZ262

T —
AQZ264
00 20 40 60 80 100

— Applied voltage, V

15.-(1) On resistance distribution

Sample: AQZ262

LED current: 10 mA; Continuous load current: 6 A (DC):
Quantity. n=100; Ambient temperature: 25°C 77°F

80

70

60

o
o

Quantity
I
o

0 b))
0" 265 275 285 295 305
— On resistance, mQ
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Power PhotoMOS (AQZ262, 264)

15.-(2) On resistance distribution
Sample: AQZ264
LED current: 10 mA,;
Continuous load current: 1 A (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F
80

70

60

a
o

Quantity
ey
o

0Ly
0 0.9 1 1.1 1.2 1.3
— On resistance, Q

16.-(1) Turn on time distribution
Sample: AQZ262

Load voltage: 10 V (DC); Continuous load current:

100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F
80

70

60

a
o

Quantity
N
o

0oLy

3 4 5 6 7
— Turn on time, ms

16.-(2) Turn on time distribution
Sample: AQZ264
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F
80

70

60

a

0

Quantity
iy
o

0Ly

2 3 4 5 6
—— Turn on time, ms

17.-(1) Turn off time distribution
Sample: AQZ262
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F
80

70

60

o
o

Quantity
ey
o

00““

032 0.36 0.4 0.44 048
—— Turn off time, ms

17.-(2) Turn off time distribution
Sample: AQZ264

Load voltage: 10 V (DC); Continuous load current:

100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F
80

70

60

Quantity
o
o

B
o

)L
0" 01 014 018 022 026
— Turn off time, ms

18.-(1) LED operate current distribution
Sample: AQZ262
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F

80

70

0Ly
0" 07 0.9 1.1 1.3 1.5
— LED operate current, mA

18.-(2) LED operate current distribution
Sample: AQZ264
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F

80

70

D
o

o
o

Quantity
N
o

(]
(=]

n
o

(=]

0L
0 07 09 141 13 15

— LED operate current, mA

19.-(1) LED turn off current distribution
Sample: AQZ262

Load voltage: 10 V (DC); Continuous load current:

100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F
80

70 =

60

a
o

Quantity
N
o

@W
o

n
o

@
o

oLly
0" 07 09 1.1 1.3 15
—— LED turn off current, mA

19.-(2) LED turn off current distribution
Sample: AQZ264
Load voltage: 10 V (DC); Continuous load current:
100 mA (DC); Quantity, n=100;
Ambient temperature: 25°C 77°F

80

70

60

a
o

N
o

Quantity

0.7 0.9 1.1 1.3 1.5
— LED turn off current, mA

0

20.-(1) LED dropout voltage distribution
Sample: AQZ262

LED current: 50 mA; Quantity, n=100;
Ambient temperature: 25°C 77°F

100

@
o

(o2}
o

Quantity

IN
o

20

0Ly
0" 124 126 128 1.3 132
— LED dropout voltage, V

20.-(2) LED dropout voltage distribution

Sample: AQZ264
LED current: 50 mA; Quantity, n=100;
Ambient temperature: 25°C 77°F

100

0Ly
0" 124 126 1.28 1.3 1.32

— LED dropout voltage, V

21.-(1) Bias test at high temperature and high
humidity (change of turn on time)

Quantity, n=10; Ambient temperature: 85°C 185°F
Humidity: 85%, VL=Max. x 0.8

LTI
10 — AQzz62
- - AQZ264
£
g
<
c 6
5
4 =
2
0k g s
1 10 10 10

— Testtime, h
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Power PhotoMOS (AQZ262, 264)

21.-(2) Bias test at high temperature and high 22.-(1) Low temperature storage test (change 22.-(2) Low temperature storage test (change
humidity (change of on resistance) of turn on time) of on resistance)
Quantity, n=10; Ambient temperature: 85 °C 185°F Quantity, n=10; Ambient temperature: —40°C —40°F Quantity, n=10; Ambient temperature: —40°C —40°F
Humidity: 85%, VL=Max. x 0.8
» — AQZ262 10 — AQZ262 5 —AQZ262
le] === AQZ264 » === AQZ264 a === AQZ264
g £ g
E 1.6 g 8 § 16
k7] = 2
[} c ]
Sz 2 6 %1.2
o - 2 o S S I 1 ) 6 B A S
0.8 4 0.8
0.4 2 0.4
0k 0 Ly 0 &
1 10 10° 10° 1 10 10° 10° 1 10 10° 10°
— Testtime, h — Testtime, h — Testtime, h
23.-(1) High temperature storage test (change 23.-(2) High temperature storage test (change
of turn on time) of on resistance)
Quantity, n=10; Ambient temperature: 100°C 212°F Quantity, n=10; Ambient temperature: 100°C 212°F
10 —AQZ262 5 — AQZ262
° === AQZ264 a === AQZ264
E @
aé 8 51.6
5
2 6 ©12
E § pam—m
4 0.8
SEE 1AL N S
2 0.4
0k 0k
1 10 10° 10° 1 10 10° 10°
—— Testtime, h — Testtime, h
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C“ us

PHOTOVOLTAIC

Panasonic | morovoume (VISR CIVER
(APV1,2)

FEATURES TYPICAL APPLICATIONS
1. High-speed switching MOSFET driver

‘ . * Since release time is 0.1 ms, the Power supply (Vcc) for electronic
MOSFET or other load can be turned off circuits

quickly in urgent situations.

2. Space saving

With a built-in control circuit, an external

»s 06 resistor is not needed. This contributes to
ji 7 making substrates more compact.

— 3. High insulation

30 o4 DIP type: 5,000 V

SOP type: 2,500V

+ + SSOP type: 1,500 V

4. Extensive product lineup

Products include the industry’s smallest

o3 SSOP type, SOP4 type, and DIP 6 type.

Ll

Control circut

20—

1€
L]

TYPES

Output rating Part No.

Through hole
terminal

. Packing quantit
Surface-mount terminal 94 y

Type Drop-out | Shortcircuit
voltage current Tape and reel packing style

Tube packin Tube packin
(Typ.) (Typ.) stF;/Ie 9 sglle 9 [ Picked from Picked from Tube
1/2/3-pin side*! | 4/5/6-pin side*?

Tape and
reel

1 tube contains 50 pcs.
1 batch contains 500 pcs.

SOP4pin 8.7V 14pA — — APV1121SX | APV1121SZ 1,000 pes.
SOP4pin*: 8.2V 8pA — — APV2121SX | APV2121SZ
SSOP* 8.2V 8pA — — APV2111VY | APV2111VW —

Notes: *1 SOP type is picked from 1/2-pin side, SSOP type is picked from 1/4-pin side
*2 SOP type is picked from 3/4-pin side, SSOP type is picked from 2/3-pin side
*3 Tape package is the standard packing style. Also available in tube.
(Part No. suffix “X” or “Y” is not needed when ordering; Tube: 100 pcs.; Case: 2,000 pcs.)
For space reasons, the initial letters of the product number “AP” and “S” are omitted on the product seal.
The package type indicator “X” and “Z” are omitted from the seal. (Ex. the label for product number APV1121SX is V1121).
*4 Tape package is the standard packing style.
For space reasons, the initial letters of the product number “AP” and “V” are omitted on the product seal.
The package type indicator “Y” and “W" are omitted from the seal. (Ex. the label for product number APV2111VY is V2111).

DIP6pin 8.7V 14pA APV1122 APV1122A APV1122AX APV1122AZ

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Item Symbol APV1122(A) | APV1121S APV2121S APV2111V Remarks

LED forward current Ir 50mA

LED reverse voltage VR 5V

Input f=100 Hz,
Peak forward current Irp 1A Duty Ratio = 0.1%

Power dissipation Pin 75mA
1/0 isolation voltage Viso 5,000V AC 2,500V AC 2,500V AC 1,500V AC

Non-condensing at

Temperature Operatlng Topr —40°C to +85°C —40°F to +185°F low temperatures

limits

Storage Tstg —40°C to +100°C —40°F to +212°F

en_ds_apvl_2: 180105D 255
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PHOTOVOLTAIC MOSFET DRIVER (APV1,2)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | APV1122(A) ‘ APV1121S APV2121S APV2111V Condition
Typical 0.6mA 0.85mA
LED operate current - IFon Voc =5V
Maximum 3mA
Minimum 0.2mA
Input LED turn off current - IFoff Voc = 1V
Typical 0.5mA 0.75mA
Typical 1.15v
LED dropout voltage - Vr IF=10mA
Maximum 1.5V
Minimum 6V 5V I = 10mA
Drop-out voltage* V
outpu P g Typical o 8.7V 8.2V R = 100
utpu
Minimum 5uA 3uA =
Short circuit current* - Isc H H le _lOmA
Typical 14pA 8uA Rv =100Q
) ) Ir = 10mA
*kk 1
Turn on time Typical Ton 0.4ms 0.8ms C. = 1,000pF
. . I = 10mA,
Transfer | Tum off time** Typical Tot 0.1ms CF:L = 1,000pF
characteristics :
. Typical 0.8pF Ve = 0V
1/0O capacitance Ci N
P Maximum > 1.5pF f=1MHz
Initial 1/O isolation resistance | Minimum Riso 1,000MQ 500V DC

Note: Recommended LED forward current lr; 20mA.

*Drop-out voltage measurement circuit

APV1122(A) APV1121S, APV2121S, APV2111V
I|==1OmA1 6 I|==10mA1 4
LT o W00
T & Rv=10M% Rv=10M%
3 4 2 3
O_
**Short circuit current measurement circuit
APV1122(A) APV1121S, APV2121S, APV2111V
IF:10mA1 6 IF:10mA1 4
—-010 -oO—————— —w0q0 -oO—
2
T & @ Ri=100% @ Ri=100%
3 4 2 3
O -o——m— -o——

***Turn on/Turn off time measurement circuit

APV1122(A) APV1121S, APV2121S, APV2111V
IrF=10mA Ir=10mA
— 1 6 [ | 4
O T —OVour O OVour
(: ;) 2 CL CL
3 4 2 3
O
CL=1000pF CL=1000pF

***Turn on time

Input

5V
Output v
Ton Toff
B For Dimensions, see page 52.
B For Schematic and Wiring Diagrams, see page 60.
B For Cautions for Use, see page 67.
256 en_ds_apvl_2: 180105D
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PHOTOVOLTAIC MOSFET DRIVER (APV1,2)

REFERENCE DATA

1. Drop-out voltage vs. ambient temperature 2. Short circuit current vs. ambient temperature 3. LED operate current vs. ambient
characteristics characteristics temperature characteristics
Input current: 10mA Input current: 10mA Drop-out voltage: 5V
14 25 8 ‘
< < APV2121S
- 12 S 20N E 25 APV2111V
Iy € g
o g N g
g R~ 5 N S 2
S 10NN S 15 ~ . o
2 N = N APVii22 °
5 \\ 3 APV1121S T /
& \\ APV1122 3 \1\L g1s /
o NN APV1121S © S
8 s 10 a
[a] ~N 2 o~ /
7] T~ W
6 : 5 | L— |_—1" APV1122
APV2121S APV2121S 05 T APV1121S
APV2111V APV2111V — ‘
‘ | 0 | 0
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
—— Ambient temperature, °C Ambient temperature, °C —— Ambient temperature, °C
4. LED turn off current vs. ambient temperature 5. LED dropout voltage vs. ambient 6. Turn on time vs. ambient temperature
characteristics temperature characteristics characteristics
Drop-out voltage: 1V LED forward current: 5 to 50mA LED forward current: 10mA
Load capacity: 1,000pF; output voltage: 5V
2 15 2
<
E» . z 1.4 F~ 1)
- o
5 1° APV2121S g I~ E 15
5 APV2111V g N ™~ <] APV2121S
o = — €
5 313 ~ ~< £ APV2111V
15} 8 \\ 50mA 5
e 1 = o N \\\ c 1
2 / 2 I~ S~ T~30mA E |_—1 ‘
a Q12 ~— ~< = |1 APV1122
w LT 4 \\ 4 APV1121S
05 T APV1122 | 20mA -
L= — APV1121S 14 ~__ 0.5 —
L ' TomA I
1 ‘
40 20 0 20 40 60 8085 40 20 0 20 40 60 80 100 00 20 0 20 a0 60 &
Ambient temperature, °C —— Ambient temperature, °C ——— Ambient temperature, °C
7. Turn off time vs. ambient temperature 8. Turn on time vs. LED forward current 9. Turn off time vs. LED forward current
characteristics characteristics characteristics
LED forward current: 10mA Load capacity: 1,000pF; output voltage: 5V Load capacity: 1,000pF; output voltage: 1V
Load capacity: 1,000pF; output voltage: 1V
0.5 2 03
0.25
04 \
g g 15 g
g 03 £ g o2
; . c =
° g 1 o5
P 02 ~ = \\ =
0.1 APV2121S1
APV2121S \ APV1122
~ APV2111V 05—\ APV1121S—— APV2121S eSS APVR11TV
01 - ~ APV2111V 005 —
V1120 : APV1122
— | APV1121S
0 APV1121S 0 0 |
40 20 0 20 40 60 8085 0 10 20 30 40 50 60 0 10 20 30 40 50 60
Ambient temperature, °C LED forward current, mA LED forward current, mA
en_ds_apvl_2: 180105D 257
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SSRs Technical Information

SSR Descri

Phototriac coupler

otion and Circuit Configurations

Zero-
Load Isolation type crossing | Model Circuit configuration I/0 wave form (for resistive load)
function
Phototriac M
coupler O
U8 PR Load voltage
Input / Output ON
Yes APT terminal ' Yo terminal Input signal OFFr
Zero-crossing ]L © Load current
detector circuit
AC Phototriac
Phototriac
O——coupler Load voltage
ST ON—
Non APT Input / \ Output Input signal
terminal ' b SRS ' terminal OFF
Tpetee Load current
o— |
Zero-
Load Isolation type crossing Model Circuit configuration I/O wave form (for resistive load)
function
Phototransistor o =
,,,,,, 3 3 Load voltage
) AQ1 Input 5 2 output ) ONF———
Phototransistor Yes Q {orminal X g 2 torminal Input signal &
AQ-F 777777 =4 ] OFF
F uga Load current
Zero-crossing L
detector circuit
AQS . _
28_2 E E Load voltage
Input § ° Output . ON[T—
AQ-C terminal g % terminal Input signal ==
AQ-E 2 5
AQ-G Zero-crossing . izl Load ourrent
detector circuit -
AQ-N
+ Phototriac coupler
] § 3 Load voltage
Yes AQ-K Input § .g ﬁ Output Input signal ONpy
terminal ) g S/.R terminal OFF
- S 2
Zero-crossing = & Load current
detector circuit
AC
+ Phototriac
o coupler
0 S . Load voltage
Input /’ Triac Output ON[—
Phototriac AQ-H terminal \ Yo terminal Input signal OFFr
o ) Load current
= Zero-crossing
detector circuit
+
Phototriac =
AQ8 coupler § 3 Load voltage
AQ'B Input Input ,/ S § Output : ON
AQ-C terminal ‘ Ny g £ terminal Input signal 5=
Moo 9 5
AQ-G = & Load current
Non
+ Phototriac
o— O
coupler Load voltage
P ON——
- Input i Output Input signal
AQ-H terminal \. Yo terminal putsiona! oFF
N Load current
o——- o)
260 0104043
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SSR (continued)

Zero-
Load Isolation type crossing | Model Circuit configuration 1/O wave form (for resistive load)
function
g Input signal
i — - Input S nput signal
Photodiode AQ-E il S 3 OFF
5 Load current
o
DC
5 .,
Phototransistor § T O
AQl ST E §§ Input signal ON
Phototransistor — AQ-F Input AN S| Tload X35 Ouout e oF
AQ-C L 2 rransustor £8 Load current
° <&,
+
Phototransistor 5 o ON
AQ-C couplfz[ 77777 % % Input signal \//\
_ - Input 4 2 © OFF
(IAC) terminal X g 65 ON
Semmm- ° S Output condition
S |M OFF
DC 2
logic | Phototransistor
output + +
Phototransistor 5 mo ON
,,,,,, B | o Input signal —5FF
_ AQ-C Input % rl"g Output
(IDC) terminal X E | & terminal ON
””” R Outputcondition — I |
S| N OFF
= —0
Zero-
Load Isolation type crossing | Model Circuit configuration I/O wave form (for resistive load)
function
ON indicator 3 3 Load voltage
. S S ON
AC | Phototransistor Yes OAC et 35 3 Output Input signal ==
S
= (,E, Load current
Zero-crossing jL
detector circuit
5
—/ s+
850
= €0
§ 8% Input signal ON
DC | Phototransistor — oDC Sl I“load A 8§ Output pASIana oFF
g transistor | g5 terminal
£ l 32 Load current
a 29
<&,
Vce ON,
Input signal —
i mput |2 oo OFF
Phototransistor — IAC nput 1=
terminal
@ . “H
o Output signal oL
DC Ground
logic
output Vee on
Output Input signal OFF
Phototransistor — IDC Input | terminal
Output signal ll__|
Ground
0104043 261
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Principle of Operation

SSR Switching Characteristics

1.SSR for AC Loads

(1) Zero-crossing SSR

The zero-crossing SSR uses a
phototransistor or phototriac coupler to
isolate the input from the output (see the
circuit configuration on the previous
page). When the input signal is activated,
the internal zero-crossing detector circuit
triggers the triac to turn on as the AC load
voltage crosses zero.

The load current is maintained by the
triac's latching effect after the input signal
is deactivated, until the triac is turned off
when the load voltage crosses zero. The
following describes voltage and current
wave forms for different types of loads:

* Resistive loads

Since resistive loads cause no phase
shift between the voltage and current, the
triac turns on when the AC load voltage
crosses zero after the input signal is
activated. The SSR turns off when the
AC load voltage crosses zero and the
load current is turned off after the input
signal is subsequently deactivated.

« Inductive loads

The SSR turns on when the load voltage
crosses zero after the input signal is
activated. It turns off when the load
current subsequently crosses zero after
the input signal is deactivated. A phase
difference between the voltage and
current may supply a transient spike to
the SSR when it is turned off. While the
snubber circuit absorbs this spike, an
excessively large spike may result in a
dv/dt error in the SSR's internal triac.

Load voltage

Input voltage

SSR
output voltage

Load current 2 a g a g /a

(2) Non zero-crossing SSR

The non zero-crossing SSR uses a
phototriac coupler to isolate the input
from the output. When the input signal is
activated, the output immediately turns

* Resistive loads

AC load voltage

Input voltage

SSR
output voltage

Load current

2. SSR for DC Loads

The SSR for DC loads uses a
phototransistor coupler to isolate the
input from the output. The output
immediately responds to the input, since
the phototransistor coupler directly turns
the output transistor ON or OFF.

3. 1/0 Relays

(1) Input modules (Types IAC and IDC)
Interface SSRs have an input which is
completely isolated from the output with a
phototransistor coupler. This type of SSR
outputs a logic signal that corresponds to
the input signal. Two basic types are
available: an IAC with an AC input, and
an IDC with a DC input.

on, since there is no zero-crossing (2) Output modules (Types OAC and
Load voltage detector circuit. The load current is ODC)
maintained by the triac's latching effect The OAC type output module employs a
Input voltage after the input signal is deactivated, until circuit configuration identical to that of the
gﬁl:ut vltage the AC load voltage crosses zero. zero-crossing SSR for AC loads; the
ODC type output module employs a
Load current circuit configuration identical to that of the
SSR for DC loads.
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Terminology of Phototriac Coupler/AQ-H
Relay’s

Term Symbol Description
Current that flows between the input terminals when the input diode is forward
LED forward current I ;
biased.
Input side LED reverse voltage Vr Reverse breakdown voltage between the input terminals.
Peak forward current lep Maximum instantaneous value of the forward current.
LED dropout voltage Ve Dropout voltage between the input terminals due to forward current.
- Maximum voltage with repeatability that can be applied continuously between
Repetitive peak OFF-state voltage VoRM the output terminals.
Effective current value, based on designated conditions, that can flow
ON-state RMS current I®sW | continuously between output terminals.
Maximum current, without repeatability, that is based on designated conditions.
Output side Non-repetitive surge current Irsv | Normally this is expressed as the wave height value of one power frequency
current sinusoidal cycle.
Effective value of the voltage drop when a regulated load current flows between
Peak ON-state voltage Vv the output terminals when device is on.
; Current that flows to output when a regulated load voltage is applied between
Peak OFF-state current orM | the output terminals when device is off.
Current flow when LED current is augmented and output is on, when regulated
Trigger LED current ler power supply voltage and load has been connected between the output
terminals.
. Load current to maintain on state after output terminals have been turned on
Holding current I based on designated conditions.
Critical rate of rise of OFF-state voltage | dv/dt Outp_u_t terminals do not go to the on state from the off state based on designated
Electrical conditions.
Characteristics In the zero-cross method, when input is turned on, the maximum voltage value
Zero-cross voltage Vze when the output terminals turn on.
Turn on time Ton Delay time until the output switches on after a designated LED current is made to
flow through the input terminals.
1/0 capacitance Ciso | Capacitance between the input and output terminals.
. . . . Resistance between terminals (input and output) when a specified voltage is
/G isolation resistance Riso applied between the input and output terminals.
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Terminology

Term

Description

Control voltage

Input voltage necessary for normal SSR operation under the specified temperature conditions.

Activation voltage

Threshold at which the output turns on as the control voltage is gradually increased with the
specified voltage applied to the loaded output.

Threshold at which the output turns off as the control voltage is gradually decreased with the

Input side Recovery voltage specified voltage applied to the loaded output.
Input impedance Resistance of the current limiting resistor used in the SSR input side.
Input line voltage Input voltage at which an input module SSR operates normally.
Input current Input current at which an input module SSR operates normally.
Max. load current Maximum continuous current allowable across the SSR output terminals under the specified
' heat dissipation and ambient temperature conditions. AC current is specified in RMS units.
Load voltage Output s_upply voltage range in which the SSR operates normally. AC voltage is specified in
RMS units.
Logic supply voltage/current Supply voltage/current range in which an input module SSR operates normally.
Maximum non-repetitive load current allowable under the specified heat dissipation and
Non-repetitive surge current ambient temperature conditions. In general, it is given by the peak value of a single cycle of
sinusoidal commercial AC current.
“OFF-state” leakage current Current t_hat flows in the SSR output circuit when the specified supply voltage is applied to the
output with no control voltage applied to the input.
“ " Output voltage drop caused by a specified load current supplied to the SSR output which is
Load side ON-state” voltage drop turned on by a specified input control voltage. AC voltage is specified in RMS units.
Min. load current Minimum load current at and above which the SSR operates normally under the specified
) temperature conditions. AC load current is specified in RMS units.
Qutput stage breakdown voltage | Maximum voltage that can be applied across the output and ground of an input module SSR.
Max. load current Maximum current allowable for the output circuit of an input module SSR.
Maximum repetitive voltage which can be continuously applied across the SSR output
Repetitive peak voltage. max terminals. In general, a voltage of more than 400 V AC is used for 100 V AC applications, and
P p g€, ' more than 500 V AC for 200-250 V AC applications, to absorb supply voltage variations or on/
off surges.
SSRs may turn on if a turn-off voltage with a steep rising edge is applied. This phenomenon is
Critical turn-off voltage rise ratio | called “dv/dt turn on.” Critical turn-off voltage rise ratio refers to the maximum turn-off voltage
rise ratio at and below which the SSR remains turned off.
Operate time, max. Time until the SSR output turns on after the specified control voltage is applied to the input.
. Time until the SSR output turns off after the specified control voltage is removed from the
Release time, max. input
. . Resistance measured with a specified voltage applied across the input and output, or across
Insulation resistance the input or output and frame ground.
Maximum voltage below which no dielectric breakdown occurs when applied for 1 minute
Breakdown voltage ; : ] - .
across the same test points as those used for insulation resistance testing.
Functional: The device sustains no damage and meets the specifications if it is exposed to
Electrical Vibration resistance vibration with its magnitude not exceeding this threshold during transit or installation.
Characteristics Destructive: Closed contacts of a relay remain closed for the specified time period if it is
exposed to vibration with its magnitude not exceeding this threshold during operation.
Functional: The device sustains no damage and meets the specifications if it is exposed to
Shock resistance physical impact with its magnitude not exceeding this threshold during transit or installation.
Destructive: Closed contacts of a relay remain closed for the specified time period if it is
exposed to physical impact with its magnitude not exceeding this threshold during operation.
. Ambient temperature range over which the SSR operates normally under the specified heat
Ambient temperature dissipation and load current conditions.
Ambient temperature range over which an SSR can be safely stored for extended periods
Storage temperature . - .
without sustaining damage or performance degradation.
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Cautions For Use of Phototriac Coupler

1. The internal IC could be damaged if
a short forms between the 1/O
terminals while the phototriac coupler
is powered.

2. Output spike voltages

1) The figure below shows an ordinary
triac drive circuit. Please add a snubber
circuit or varistor, as noise/surge on the
load side could damage the unit or cause
malfunctions.

SOP4, DIP4

© ©)

2) Even if spike voltages generated at the
load are limited with a clamp diode if the
circuit wires are long, spike voltages will

occur by inductance. Keep wires as short
as possible to minimize inductance.

3. Ripple in the input power supply
1) For LED operate current at Emin,
maintain min. 10 mA

2) Keep the LED operate current at 50
mA or less at Emax.

Emin. Emax.

4. Storage

Phototriac couplers implemented in SO
packages (SOP 4-pin type) are sensitive
to moisture and come in sealed moisture-
proof packages. Observe the following
cautions on storage.

« After the moisture-proof package is
unsealed, take the devices out of storage
as soon as possible (within 1 month at
the most).

« If the devices are to be left in storage for
a considerable period after the moisture-
proof package has been unsealed, it is
recommended to keep them in another
moisture-proof bag containing silica gel
(within 3 months at the most).

5. Important Notes for Mounting

1) Temperature rise in the lead portion is
highly dependent on package size. If
multiple different packages are mounted
on the same board, please check your
board beforehand in an actual product,
ensuring that the temperature conditions
of the phototriac coupler fall within the
parameters listed above.

6. Cleaning
The phototriac coupler forms an optical
path by coupling a light-emitting diode
(LED) and photodiode via transparent
silicon resin. For this reason, unlike other
directory element molded resin products
(e.g., MOS transistors and bipolar
transistors), avoid ultrasonic cleansing if
at all possible. We recommend cleaning
with an organic solvent. If you cannot
avoid using ultrasonic cleansing, please
ensure that the following conditions are
met, and check beforehand for defects.
« Frequency: 27 to 29 kHz
« Ultrasonic outpult:
No greater than 0.25 W/cmz2
« Cleaning time:
No longer than 30 s
« Cleanser used: Asahiklin AK-225
« Other: Submerge in solvent in order to
prevent the PCB and elements from
being contacted directly by the
ultrasonic vibrations.
Note: Applies to unit area ultrasonic output for
ultrasonic baths.
7. Transportation and storage
1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.
2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:
» Temperature: 0 to 45°C 32 to 113°F
« Humidity: Less than 70% R.H.
« Atmosphere: No harmful gasses such
as sulfurous acid gas, minimal dust.

8. Soldering

1) When soldering PC board terminals,
keep soldering time to within 10 s at
260°C 500°F.

2) When soldering surface-mount
terminals, the following conditions are
recommended.

(1) IR (Infrared reflow) soldering method

3 1
(] t:

T1=1551t0 165°C 311 to 329°F
T2 =180°C 200°C 356 to 392°F
T3 = 245°C 473°F or less

t1 =120 s or less

t2 =30 s or less

(2) Double wave soldering method

T2

il

1

=

T1=120°C 248°F or less

T2 = 260°C 500°F or less

t1 =60 s or less

t2+ta =5 s or less
(3) Soldering iron method
Tip temperature: 280 to 300°C 536 to
572°F
Wattage: 30 to 60 W
Soldering time: within 5 s
(4) Others
Check mounting conditions before using
other soldering methods (hot-air, hot
plate, pulse heater, etc.)
» The temperature profile indicates the
temperature of the soldered terminal on
the surface of the PC board. The ambient
temperature may increase excessively.
Check the temperature under mounting
conditions.
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9. The following shows the packaging format

1) Tape and reel mm inch
Type Tape dimensions Dimensions of paper tape reel
2110.8
irecti ki 827+.031 ; _
Tractor feed holgs DIMM"Q 1.75+0.1 g.ogoq%ég dia.
1.55+0.05 dia 7.240.1
031005 .081+.002 dia. 284+.004 089004
012+.002
PN 55K f 205 20
T T T T | T T ) 5.5+0.1 r
1l A 1217’ 004 P m 7 250+2 dia.
i L o [ N 7401 40403 | 9.843+.079 dia.
SO package Device mounted “igﬂ ” Jl <‘8°%°04.472: 012 ! Al 80+ dia.
4-pin type on tape ) | 31.1 50+.039 dia.
2.840.3 1.5520.1 dia. |}
110£.012 401 1 0a \061:.004 dia. v
~-12+0.1 —~+—+—2£0.1
472+.004  .079+.004
(1) When picked from 1/2-pin side: Part No. APTOOOOSX (Shown above) 13405 dia I
(2) When picked from 3/4-pin side: Part No. APTOOOOSZ 5124020 dia. 14415 | || 2+05
551+.059 ™7.079+.020
Direction of picking
Tractor feed holes -+ 175041
0.3-0.05 154 dia. e | 10201 069004
,-012-002 059 < dia. ‘<_. 402-.004 55-0.1
H 217-.004)
|V N NN d 6 o T
I R 12-03
4-pin SMD Device mounted —%&%Hw@%(, Iwzé.owz
type ‘ 21-0.8 —
<12-0.1 —t—<2-0.1 1.55-0.1 dia. 827031 go_1 gia.
4{%50 812[ 472-.004[] 079-.004 061-.004 dia. 3.150-.039 dia
(1) When picked from 1/2-pin side: Part No. APTOOOOAX (Shown above) HI— 300-2 dia.
(2) When picked from 3/4-pin side: Part No. APTOOOOAZ 50111 Z‘ 1-.079 dia.
J -1 dia.
| 3.150-.039 dia.
Tractor feed holes Direction of picking - @
0.3£0.0! 288 101201 4 7501
i '022 — ‘400* 004‘ 069+.004
13-0.5 dia. N
13.5-2.0_,| || 2-05
) N 512-020dia. 550 076-.020
6-pin SMD ) ¥
type oD'?\{lacpeemoumed IC_QZD \
L \
L_,l |1240.1 4:0.1
45+0.3 472,.004%01 57+
177+.012 079+.004
(1) When picked from 1/2/3-pin side: Part No. APTOOOOAX (Shown above)
(2) When picked from 4/5/6-pin side: Part No. APTOOOOAZ
Tractor feed holes Direction of pickin 21.0°¢
0350e God e 4 om—‘;zg*’g‘ 152 s
.35 904’ i .00 257 ' dia.
—A—3 .059%™ dia. '1i57 004 26700 .069 3.957 "'I*'*"‘dia.
V2 N N NI N H A A
\ 11.501
TT| - — 453004 T
. n 100" dia.
D!p 4-pin % “= ]| / ’g}‘.é)*jﬁ) 3.937-% dia.
wide type | L J| / AR ]
476004 330
079
Device mounted ££ — ! 12.992
on tape \
3.7 160 di
— 012 0.1 0.1 ! dia. "
460 1207 200 063 dia. 3
- ~ 25520 1.7-08
1) When picked from 1/4-pin side: Part No. APTOOOOWAY (Shown above; 1.004-%7 067
p p
(2) When picked from 2/3-pin side: Part No. APTOOOOWAW
Tractor feed holes irecti icki 21.0°%
.0 .059%™ dia. .0 20 .069-004 - dia.
514-002 o d A57 > 362 3.937-%% dia,
YN NN N A A AT
\ 11.501
ﬁ 1.‘ ﬁ 453 004
. 100" dia.
DIP 6-pin O ] 2407 3.937-%% dia.
wide type / R 2
4767004 330"
o79
Device mounted YL ! 12:992
on tape \
3702 1.6 di
— 012 0.1 -0. . a. .
R R A 063 % dia. 130 de.
- ~ 25,520 1,708
(1) When picked from 1/6-pin side: Part No. APTOOOOWAY (Shown above) 1.004-%7 .067_%
(2) When picked from 3/4-pin side: Part No. APTOOOOWAW
266 010404J
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2) Tube

(1) Devices are packaged in a tube so pin
No. 1 is on the stopper B side. Observe
correct orientation when mounting them
on PC boards.

(SOP 4-pin type)

N
TN

= =

& = =

7

StopperA (gray) /

S
Nrf

[
\ StopperB (green)
(DIP 4-pin type)
Stopper B
[ Z Z 4 I Z Z Z Z 71 @m
(DIP 6-pin type)

Stopper A

N> g D) mpa =
\ StopperB o StopperA /

(2) Storage

Phototriac Coupler implemented in SO
packages are sensitive to moisture and
come in sealed moisture-proof packages.
Observe the following cautions on
storage.

« After the moisture-proof package is
unsealed, take the devices out of storage
as soon as possible (within 1 month at
the most).

« If the devices are to be left in storage for
a considerable period after the moisture-
proof package has been unsealed, it is
recommended to keep them in another
moisture-proof bag containing silica gel
(within 3 months at the most).

10. Applying stress that exceeds the
absolute maximum rating

If the voltage or current value for any of
the terminals exceeds the absolute
maximum rating, internal elements will
deteriorate because of the excessive
voltage or current. In extreme cases,
wiring may melt, or silicon P/N junctions
may be destroyed.

As a result, the design should ensure that
the absolute maximum ratings will never
be exceeded, even momentarily.

0104043
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Cautions For Use of AQ-H

1. The internal IC could be damaged if
a short forms between the 1/O
terminals while the solid state relay is
powered.

2. Output spike voltages

1) The figure below shows an ordinary
circuit. Please add a snubber circuit or
varistor, as noise/surge on the load side
could damage the unit or cause
malfunctions.

o— O Load
5 O
@ © VL(AC)
3 6
o—— O
o I

Note) Connection of an external resister, etc.,

to terminal No. 5 (gate) is not necessary.
2) Even if spike voltages generated at the
load are limited with a clamp diode if the
circuit wires are long, spike voltages will
occur by inductance. Keep wires as short
as possible to minimize inductance.

3. Ripple in the input power supply
1) For LED operate current at Emin,
maintain min. 10 mA

2) Keep the LED operate current at 50
mA or less at Emax.

4. When soldering terminals, keep

soldering time to within 10s at 260°C

500°F

5. Cleaning

The solid state relay forms an optical path

by coupling a light-emitting diode (LED)

and photodiode via transparent silicon

resin.

For this reason, unlike other directory

element molded resin products (e.g.,

MOS transistors and bipolar transistors),

avoid ultrasonic cleansing if at all

possible.

We recommend cleaning with an organic

solvent. If you cannot avoid using

ultrasonic cleansing, please ensure that

the following conditions are met, and

check beforehand for defects.

* Frequency: 27 to 29 kHz

« Ultrasonic output: No greater than 0.25

W/cm?

« Cleaning time: No longer than 30 s

* Cleanser used: Asahiklin AK-225

 Other: Submerge in solvent in order to

prevent the PCB and elements from

being contacted directly by the ultrasonic

vibrations.

Note: Applies to unit area ultrasonic output for
ultrasonic baths.

6. Transportation and storage

1) Extreme vibration during transport will
warp the lead or damage the relay.
Handle the outer and inner boxes with
care.

2) Storage under extreme conditions will
cause soldering degradation, external
appearance defects, and deterioration of
the characteristics. The following storage
conditions are recommended:

* Temperature: 0 to 45°C 32 to 113°F

* Humidity: Less than 70% R.H.

» Atmosphere: No harmful gasses such
as sulfurous acid gas, minimal dust.

7. The following shows the packaging format

1) Tape and reel

mm inch

Type

Tape dimensions

Dimensions of paper tape reel

0.3+0.05

1 012+.002

Tractor feed holes
3§ dia.
059 dia.

Direction of picking

01 10.1%0.1
15720044005 004 LI,

S 7.540.1
= | 295+.004
e PN | : : 116+0.3

Devlce mounted

8-pin SMD type

21+0.8

827+.031
801 dia.
3.150+.039 dia.

3 30042 dia.
11.811£.079 dia.

630+.012 -

17/+012

(1) When picked from 1/2/3/4-pin side: Part No. AQHOOOAX (Shown above)
(2) When picked from 5/6/8-pin side: Part No. AQHOOOAZ

H‘Z*D‘# 24 102> Y

72+.004 ’()\ 004 1.55+0.1 dia.
061+.004 dia.

== —t 801 dia
@ 31501 039 dia.

1340.5 dia.
512+.020 dia

17.5£2.0
689+.079

21+0.5
079+.020

2) Tube

Devices are packaged in a tube so pin
No. 1 is on the stopper B side. Observe
correct orientation when mounting them
on PC boards.

(DIP type)
N g ) mp=
\ StopperB o StopperA /
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Cautions for Use

SAFETY WARNINGS

« Do not use the product under conditions
that exceed the range of its specifications.
It may cause overheating, smoke, or fire.
« Do not touch the recharging unit while
the power is on. There is a danger of elec-

trical shock. Be sure to turn off the power
when performing mounting, maintenance,
or repair operations on the relay (includ-
ing connecting parts such as the terminal
board and socket).

» Check the connection diagrams in the
catalog and be sure to connect the termi-
nals correctly. Erroneous connections
could lead to unexpected operating er-
rors, overheating, or fire.

Cautions for Use

1. Regarding output noise surge
protection

(1) AC Output Type

A high noise surge voltage applied to the
SSR load circuit can cause malfunction
or permanent damage to the device. If
such a high surge is anticipated, use a
varistor across the SSR output.

[ Load |
@ Load
L]
Load

SSR power

supply
AN

Varistor

Note: AQ-F solid-state relay output terminals are
numbered (8) and (12).

(2) DC Output Type

When the SSR is loaded with an induc-
tive load, such as a solenoid contactor,
motor, or solenoid valve, use a counter-
EMF suppression diode across the load.

e
Load

SSR power

T supply
@

2. When used for the load less than
rated

An SSR may malfunction if it is used be-
low the specified load. In such an event,
use a dummy resistor in parallel with the
load.

Load Specifications

5. In the case of operating voltage

If the SSR control voltage contains ripple,
the peak of the ripple should not exceed
the maximum rated control voltage, and

Peak ripple voltage

Valley ripple voltage

oV

recommended for removal of solder flux,
dust, etc. Select a cleaning solvent from
the following table. If ultrasonic cleaning

Load containing ripple
Type current
All AQ-G models 20 mA
i AC output type 20 mA
AQ-E DC output type 1 mA -
All AQ-R models 100 mA the bottom of the ripple should exceed
All AQ-N models 100 mA the minimum rated control voltage.
All AQ-K models 100 mA
i AC output type 50 mA
AQF  DC output type 5mA \ Y
i 100 V type 10 mA
AQ-B 500V type 20 mA
100 V type with AC output 10 mA - —
AQ-C 200V type with AC output 20 mA 6. Cleaning solvents compatibility
DC output type 1 mA . . . . .
Dip cleaning with an organic solvent is
AQ1 AC output type 50 mA
DC output type 5mA
100 V type 25 mA
AQ8 500V type 50 mA
1/0 AC output module 50 mA
relays DC output module 5 mA

3. Noise and surge protection at the
input side

A high noise surge voltage applied to the
SSR input circuit can cause malfunction
or permanent damage to the device. If
such a high surge is anticipated, use C or
R noise absorber in the input circuit.

R

®
Control J+ i

voltage

source I -
@

must be used, the severity of factors such
as frequency, output power and cleaning
solvent selected may cause loose wires
and other defects. Make sure these con-
ditions are correct before use. For details,
please consult us.

4. When the input terminals are
connected with reverse polarity

R, (dummy resistor)

@ ---é-| Load |-#---------»

SSR power

If the polarity of the input control

Type voltage is reversed
ﬁgiela Reversing the polarity will not cause
AQ-F Yy damage to the device, due to the
AQ-K presence of a protection diode, but the
AO-N device will not operate.
AQ-G
AQ-E Reversing the polarity may cause
AQ8 permanent damage to the device. Take
AQ-B special care to avoid polarity reversal
AQ-R or use a protection diode in the input
AQ-C circuit.
AQ-H

Compatibility
Cleaning solvent O: Yes
x: No
Chlorine- * Trichlene o
base * Chloroethlene -
* Indusco
Adueous « Hollis O
* Lonco Terg
-G SSR Alcohol- «IPA 5
base « Ethanol B
* Thinner
Others « Gasoline x
7. Others

(1) If an SSR is used in close proximity to
another SSR or heat-generating device,
its ambient temperature may exceed the
allowable level. Carefully plan SSR lay-
out and ventilation.

(2) Soldering to SSR terminals should be
completed within 5 seconds at 260°C.
(3) Terminal connections should be made
by referring to the associated wiring dia-
gram.

(4) For higher reliability, check device
quality under actual operating conditions.

Snubber Circuit

1. Reduce dv/dt

An SSR used with an inductive load can
accidentally fire due to a high load volt-
age rise rate (dv/dt), even though the
load voltage is below the allowable level
(inductive load firing).

Our SSRs contain a snubber circuit de-
signed to reduce dv/dt.

2. Selecting the snubber constants
1) C selection
The charging coefficient tau for C of the
SSR circuit is shown in formula 1
T=(RL+R) x C ------------ 1
By setting formula 1 so that it is below dv/
dt value you have:
c_ Tt 0.632Va
(Ri+R)  (dv/dt) x (RL+R)

By setting C = 0.1 to 0.2 pF, dv/dt can be
controlled to between nV/us and n+V/us
or lower. For the condenser, use either an
MP condenser metallized polyester film.
For the 100 V line, use a voltage between
250 and 400 V, and for the 200 V line,
use a voltage between 400 and 600 V.
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Cautions for Use

Load
& power
supply

SSR

NN

Snubber circuit

2) R selection

If there is no resistance R (the resistance
R controls the discharge current from
condenser C), at turn-on of the SSR,
there will be a sharp rise in dv/dt and the
high peak value discharge current will be-
gin to flow. This may cause damage to
the internal elements of the SSR. There-

fore, it is always necessary to insert a re-
sistance R. In normal applications, for the
100V line, have R = 10 to 100 Q and for
the 200 V line, have R = 20 to 100 Q.
(The allowable discharge current at turn-
on will differ depending on the internal el-
ements of the SSR.) The power loss from
R, written as P, caused by the discharge
current and charging current from C, is
shown in formula 3 below. For the 100 V
line, use a power of 1/2 W, and for the
200 V line, use a power above 2 W.

CxVixf
P= 2

f = Power supply frequency

®

Also, at turn-off of the SSR, a ringing cir-
cuit is formed with the capacitor C and
the circuit inductance L, and a spike volt-
age is generated at both terminals of the
SSR. The resistance R serves as a con-
trol resistance to prevent this ringing.
Moreover, a good non-inductive resis-
tance for R is required. Carbon film resis-
tors or metal film resistors are often used.
For general applications, the recom-
mended values are C=0.1 yF and R =
20 to 100 Q. There are cases of reso-
nance in the inductive load, so the appro-
priate care must be taken when making
your selections.

Thermal Design

SSRs used in high-reliability equipment
require careful thermal design. In particu-
lar, junction temperature control has a
significant effect on device function and
life time. The rated load current for board-
mounting SSRs is defined as the maxi-
mum current allowable at an ambient
temperature of 40°C (30°C) and under
natural cooling. If the ambient tempera-
ture exceeds 40°C (30°C), load current
derating is necessary according to the
load current versus ambient temperature
curve. If adjacent devices act as heat

sources, the SSR should be located more
than 10 mm away from those devices.
SSRs with a 5 A rating or more must be
used with the dedicated heat sinks listed
in Table 1 or equivalents. To ensure ade-
guate thermal conduction, apply thermal
conductive compound (Toshiba silicone
YG6111, TSK5303 or alternate) to the
SSR’s mounting surface. For information
on external heat sinks for our SSRs and
their mounting method, refer to “Data and
Cautions for Use for respective relay”.

Table 1. Dedicated on-board heat sinks

Load ’
current Type Heat sink

5A AQSAZE-JZCP3/28V AQ-HS-5A
AQ-R (10 to 20A)

10A AQ-N (10 to 20A) AQP-HS-20A
AQ-R (10 to 20A)

15A AQ-N (10 to 20A) AQP-HS-20A
AQ-R (10 to 20A)

20A AQ-N (10 to 20A) AQP-HS-20A

25 A AQ-N (25A)

20A AQ-R (40A) AQP-HS-30/40A

40 A AQ-N (40A) AQP-HS-N40

Protection Circuit

High-reliability SSR circuits require an
adequate protection circuit, as well as
careful study of the characteristics and
maximum ratings of the device.

1. Over-Voltage Protection

The SSR load power supply requires ad-
equate protection against over-voltage
errors from various causes. The methods
of over-voltage protection include the fol-
lowing:

(1) Use devices with a guaranteed re-
verse surge withstand voltage
(controlled avalanche devices, etc.)

(2) Suppress transient spikes

Use a switching device in the secondary
circuit of a transformer or use a switch
with a slow opening speed.

(3) Use a surge absorption circuit

Use a CR surge absorber or varistor
across the load power supply or SSR.
Special care must be taken so power on/

off surges or external surges do not ex-
ceed the device’s rated load voltage. If a
surge voltage exceeding the device's rat-
ed voltage is anticipated, use a surge ab-
sorption device and circuit (e.g. a ZNR
from Matsushita Electronic Components).
Choosing the Rated Voltage of the ZNR
(1) Peak supply voltage

(2) Supply voltage variation

(3) Degradation of ZNR characteristic

(2 mA+10%)

(4) Tolerance of rated voltage (10%)

For application to 100 V AC lines, choose
a ZNR with the following rated voltage:
(1) x (2) x (3) x (4) = (100x2)
x1.1x1.1x1.1 = 188 (V)

2. Over-Current Protection

An SSR circuit operated without over-cur-
rent protection may result in damage to
the device. Design the circuit so the de-
vice’s rated junction temperature is not

exceeded for a continuous overload cur-
rent.

(e.g. Surge current into a motor or light
bulb)

The surge-on current rating applies to
over-current errors which occur less than
several tens of times during the service
life of a semiconductor device. A protec-
tion coordination device is required for
this rating.

Methods of over-current protection in-
clude the following:

(1) Suppressing over-currents

Use a current limiting reactor in series
with the load power supply.

(2) Use a current shut-off device

Use a current limiting fuse or circuit
breaker in series with the load power

supply.

Load Type Description

1. Heaters (Resistive Load)

The SSR is best suited to resistive loads.
Noise levels can be drastically lowered
with zero-crossing switching.

2. Lamps

Tungsten or halogen lamps draw a high
inrush current when turned on (approxi-

current does not exceed 50% of the SSR
surge-on current.

3. Solenoids

AC-driven solenoid contactors or sole-
noid valves also draw inrush current
when they are activated. Choose an SSR
such that the peak of the inrush current

dummy resistor in parallel with the load.
» Using an SSR below the Specified Load

Dummy resistor

Load
=

mately 7 to 8 times the steady-state cur- does not exceed 50% of the SSR surge- SSR | Output Soe pover
rent for zero-crossing SSRs; on current. For small solenoid valves and

approximately 9 to 12 times, in the worst AC relays in particular, a leakage current

case, for non zero-crossing SSRs). may cause the load to malfunction after

Choose an SSR so the peak of the inrush the SSR turns off. In such an event, use a

270 0104047
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Cautions for Use

4. Motors

When starting, an electric motor draws a
symmetrical AC starting current some 5
to 10 times the steady-state load current,
superimposed on a DC current. The start-
ing time during which this high starting
current is sustained depends on the ca-
pacities of the load and load power sup-
ply. Measure the starting current and
time under the motor’s actual operating
conditions and choose an SSR so the
peak of the starting current does not ex-
ceed 50% of the SSR surge-on current.
When the motor load is deactivated, a
voltage exceeding the load supply volt-
age is applied to the SSR due to counter-
EMF. This voltage is approximately 1.3
times the load supply voltage for induc-
tion motors, and approximately 2 times
that for synchronous motors.

* Reversible Motor Control

When the direction of motor rotation is re-
versed, the transient current and time re-
quired for the reversal far exceed those
required for simple starting. The revers-
ing current and time should also be mea-
sured under actual operating conditions.
For a capacitor-starting, single-phase in-

duction motor, a capacitive discharge
current appears during the reversal pro-
cess. Be sure to use a current limiting re-
sistor or reactor in series with the SSR.
Also, the SSR should have a high mar-
ginal voltage rating, since a voltage twice
as high as the load supply voltage devel-
ops across the SSR in the reversal pro-
cess. (For reversible control on a 100 V
AC line, use SSRs with a 200 V rating; for
use on a 200 V AC line, contact your
nearest our representative for further in-
formation.)

For reversible motor control, carefully de-
sign the driver circuit so the forward and
reverse SSRs do not turn on at the same
time.

Transistor-driven reversible motor con-
trol circuit

Load power supply

@+ @
SSR (for

forward \.C
ZNR

rotation)
@- @

Flipflop [
or manual
switch

Single-phase
induction motor

@ o
SSR; (for Ry
reverse

rotation)

@+ @

5. Capacitive Load

A capacitive load (switching regulator,
etc.) draws an inrush current to charge
the load capacitor when the SSR turns
on. Choose an SSR so the peak of the in-
rush current does not exceed 50% of the
SSR surge-on current. A timing error of
up to one cycle can occur when a switch
used in series with the SSR is opened or
closed. If this is a problem, use an induc-
tor (200 to 500 puH) in series to the SSR
to suppress dv/dt error.

6. Other Electronic Equipment
In general, electronic equipment uses
line filters in the primary supply circuit.

The capacitors used in the line filters may
cause the SSR to malfunction due to dv/
dt turn on when the equipment is turned

Load Inrush Current Wave Forms and Timing

(1) Incandescent Lamp Load

(2) Mercury Lamp Load ific = 3 times

on or off. In such an event, use an induc-
tor (200 to 500 pH) in series with the SSR
to suppress dv/dt turn on.

(8) Fluorescent Lamp Load
ifio = 5to 10 times

Contacts
hrac —
. 1 L ] T
1 io C i i
U R T 0oy j
(for high power factor type)
L 3to
Incandescent lam| 5 minutes 1(|) .
P In general, discharge lamp circuits use a combination of a discharge orless
tube, transformer, choke coils, and capacitors. Note that the lamp may
£ draw an inrush current may be 20 to 40 times the steady-state current,
Approx. 1/3 s especially if the supply impedance is low in the high power factor type.
Inrush current/rated current =
i/io =10 to 15 times
(4) Motor Load ifio = 5 to 10 times (5) Solenoid Load ifio = 10 to 20 times  (6) Electromagnetic Contact Load  (7) Capacitive Load
— ifio = 3 to 10 times i/io = 20 to 40 times
i i
! [ )‘7/# io
Repetitive transients P TR ,i i
resulting from backing ! “”"‘““““M to
or inching operations 1102 el
cause much severer 1th cy:: g(s)
conditions. (1/60 to 1/30 s)
0.2t005s
¥ 1/2 to 2 cycles
- (1/120 to 1/30 s)
0104043 71
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Cautions for Use

SSR Driving Circuits

1. Recelay Driver

2. NPN Transistor Driver

3. PNP Transistor Driver

Load power e @ Load power e [0} Load power e 0}
supply supply supply
@ @ @
SSR SSR SSR
+VecO—0 o0——® + +VecO—— 0@ + +Vee ® +
Relay contacts
@®— @ — ®—
& Al j
; PNP Transistor
I NPN Transistor
4. TTL/DTL/IC Driver 5. C-MOS/IC Driver
(1) SSR fires when IC output is HIGH: (2) SSR fires when IC output is LOW:
Load power e @ Load power e ) Load power e
supply supply supply
@ @ —a
SSR SSR
VecO——m ® +Vec O ® +
Ve * +Vee @ SSR
—T oo o- — o
TTL, DTL, IC
@ —
C-MOS, IC
C-MOS, IC

A

6. Self Sustaining Circuit Using SSR

7. Driving with a Shared Supply

8. SSRs Used in Series

(E Vce —~\WW 1 Vcee
o+ o @+ @
R HMW—o~ 0@+ ) [ Load o
SSR ZNR Load power SwW
supply SSR / ZNR Is_l?;gl;)ower SSR 7 ZNR
- © ®- ©
—-C @ — ) 7o) }_ Load power
supply
@ + @
5 A Terminal A: ON input pulse SSR Z ZNR
Terminal B: OFF input pulse
@ — @ O
a
Phototriac Coupler, AQ-H Solid State Relay Driving Circuits
1. NPN Transistor Driver
1) Phototriac Coupler 2) AQ-H Solid State Relay
+Vee +Vee
S "
Load power Load power
supply supply
@— ®) @— ©®
NPN Transistor NPN Transistor
1L 1L

* Phototriac coupler and AQ-H is current driving type.
272 010404J
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SSR Application Examples

Typical Applications

1. Light Bulb 2. Electric Furnace Temperature Control
Control switch Light bulb
o~o—o+ @
Input signal
Control voltage Load power source and Inout Load power
source SSR supply temperature npu supply
sensor
@ — @
* KT Temperature Controller is available.
3. Single-Phase Induction Motor Control 4. Reversible Control for a Single-Phase Induction Motor
Control voltage source  Control switch Rq Load power supply
. (~)
}—O YW ®+ @ &)
SSR;y (for 1}
R 1
3 =c forward L[C
@Z % rotation) Z;\;R
Ro 1e- @
SSR Single-ph Flip-fl "
ingle-phase ip-flop
Induction motor or manual ﬂ
® @ switch L,
T Single-phase
Ra [ P, Single-pl
Load power R induction motor
supply Le, SSR;, (for 4
R reverse
3 rotation)
WW—s o+ @

5. Three-Phase Induction Motor Control

@®— +®
SSR
(R O——® @
(S)o M
mo———® @
SSR
@ — +®
;f PM—o>0 Control
voltage
T source

6. Reversible Control for a 3-Phase Induction Motor

(R)o———o 0o~ —\VN\—— @ @—

SSRy (for
forward
rotation)

@ ®

®

Z ZNR @ @

SSR; (for

B reverse
ZZNR rotation)

ZZZNR

SSR; (for
reverse
rotation)

@ ®

(T) o———o~0—00— N\ ‘ @ @

SSRy (for
forward
rotation)

@ ®

Note: Take special care in the design to ensure that both the forward and reverse
SSRs do not turn on at the same time.

0104043
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Phototriac Coupler/AQ-H Application
Examples

Typical Applications

1. Temperature control for heater control

R Triac
Heater load

A @+ @ ’ l
Input i ) C
power Phototriac =
supply coupler R |Vvaristor
® - ® \-e

2. Airflow control for fan motors

Load power
supply

R
M @+ ® l, ' <EE>
Input i
poF:Ner c Load power
supply -‘7 R Varistor supply
o - ®

274
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Panasonic

Phototriac Coupler for
the Industrial Machinery,
Consumer Electronics,

and SSR Markets

%’Q e

FEATURES

1. Two types available: Non zero-cross
type and zero-cross type

2. Many package sizes available.
3. High dielectric strength. (Between

CNUS Please contact us about VDE certified products.

Phototriac

Coupler (APT)

TYPICAL APPLICATIONS

1. Industrial equipment such as NC
machines, chip mounter, robots and so
on

2. AC fan-motor control

3. Control of heated-water motor and

18 | o4 15 o6 input and output: SOP 3, 750 V; DIP _
v il v o Vi 5,000 V) flush valve for personal hygiene system
_ i o . . 4. Heater control for copiers and other
2 4 —o3 :230— o4 4. This type is for both 100 and 200 V P
Zero-cross circuit Zero-cross circuit AC pI’OdUCtS
o ) ) 5. Triac driver for SSRs
+ + 5. Terminal 5 of the DIP 6-pin type is
1 —o4 1 —06 letel Ided
{ !F BE M{ completely molded.
_ 2
2 03 30— —o4
TYPES
1. SOP Type
Output rating* Part No. ) .
— : - - Packing quantity
Type Repetitive peak ON-state RMS Type Package size Picked from Picked from in tape and reel
OFF-state voltage current the 1/2-pin side | the 3/4-pin side
Zero-cross . APT1211SX APT1211S7
AC type 600 V 50 mA SOP4pin 1,000 pcs.
Non zero-cross APT1221SX APT1221SZ

Notes: (1) Tape package is the standard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 100 pcs.; Case: 2,000 pcs.)
(2) For space reasons, the initial letters of the product number “APT” and “S” are omitted on the product seal.
The package type indicator “X” and “Z” are omitted from the seal. (Ex. the label for product number APT1221SZ is 1221).
* Repetitive peak OFF-state voltage and surge on current express the peak AC.

2. DIP Type
Output rating* Part No.
Repetitive Through Packing quanti
Type | peak ON-state Type Pa;l;zge hole Surface-mount terminal g quantity
OFF-state cﬁll\r/leit terminal
voltage Tube packing style Tape and reel packing style Tube Tape and reel
APT1211AX APT1211AZ
Zero-cross APT1211 | APT1211A | (Picked from the | (Picked from the [DIP4pin]
DIP4pin 1/2-pin side) 1/2/3-pin side) 1 tube contains
Non APT1221AX APT1221AZ 100 pes.
2610-CrOSS APT1221 | APT1221A | (Picked fromthe | (Picked fromthe | 1 patch contains )
AC 1/2-pinside) | 1/2/3-pin side) 1,000 pcs. [DIP4pin]
600V | 100 mA . . [DIP6pin]
type APT1212AX APT1212AZ [DIP6pin] 1,000 pcs.
Zero-cross APT1212 | APT1212A | (Picked fromthe | (Picked from the | 1 tube contains '
— 1/2/3-pin side) 4/6-pin side) 50 pes.
Non P APT1222AX | APT1222Az |1 ba;%%cocnsta'”s
2610-CrOSS APT1222 | APT1222A | (Picked from the | (Picked from the pes.
1/2/3-pin side) 4/6-pin side)

Note: For space reasons the initial letters “APT” of the product number for the DIP 4-pin type, the letter “A”, which indicates the SMD terminal shape for the DIP 4-pin and
6-pin types, and the package type indications “X” and “Z” have been omitted from the product label. (Example: The label for product number APT1221AZ is 1221.)
* Repetitive peak OFF-state voltage and surge on current express the peak AC.
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Phototriac Coupler (APT)

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol | APT1211S | APT1221S | APT1211 | APT1221 | APT1212 | APT1222 Remarks
LED forward current I 50 mA
LED reverse voltage Vr 6V
Input f=100H
= Z,
Peak forward current lep 1A Duty Ratio = 0.1%
Repetitive peak
o OFF-state voltage Voru 600V
UtPUt "ON-state RMS current* T 0.05A 01A AC
Non-repetitive surge current ITsm 0.6 A 1.2A In one cycle at 60Hz
Total power dissipation Pr 350 mW 500 mW
1/0 isolation voltage Viso 3,750 V AC 5,000 V AC
’ . . Non-condensing at
o Operatin T —40°C to +100°C —40°F to +212°F
Temperature limits | " 9 i low temperatures
Storage Tstg —40°C to +125°C —40°F to +257°F

* Do not exceed 50 mA of ON state RMS current in case of following load voltage condition.
APT1211, APT1221: more than 100 V AC; APT1212, APT1222: more than 120 V AC

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol | APT1211S, APT1211, APT1212 | APT1221S, APT1221, APT1222 Condition
Typical 1.18V _
LED dropout voltage Maximum Ve 13V IF =10 mA
Input Typical —
LED reverse current yp - Ir VrR=6V
Maximum 10 pA
Peak OFF-state Typical o — F=0
current Maximum 1 pA Vorm = 600 V
Peak On-state Typical Vv 1.3V IF =10 mA
voltage Maximum ™ 25V v = 0.05 A
Output Typical 0.3 mA
. ypica 3m
Holding current Maximum In 35mA
Critical rate of rise of | . . _
OFF-state voltage Minimum dv/dt 500 V/us Vorm = 600 V x1/M2
Trigger LED current* | Maximum = 10 mA Vo =6V
g9 RL =100 Q
Zero-cross voltage** | Maximum Vzc 50V — IF =10 mA
Transfer IF =20 mA
characteris- | Turn on time*** Maximum Ton 100 us Vo=6V
tics RL=100 Q
1/0O capacitance Maximum Ciso 1.5 pF (/: i g’lHZ
1/0 resistance Minimum Riso 50 GQ 500V DC

*Recommended LED current Ir = 20mA
**Applicable part numbers: APT1211S, APT1211, APT1212.
***Turn on time

Note: For type of connection, see page 277.

Input
——————————————————————— 90%
Output
Ton
DIMENSIONS mm inch
Recommended mounting pad (TOP VIEW)
4 L,
1.2 .236
047 {
| n|
0.8,
032
2.54
.100
Terminal thickness = 0.15 .006
General tolerance: £0.1 +.004 Tolerance: £0.1 +.004
276 en_ds_aptl_phototriac_coupler: 010404J
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Phototriac Coupler (APT)

644 1 _ |
252 ‘
i
4.78
.188

3.2-0.2
126-.008

2.54
.100

Terminal thickness = 0.15 .006
General tolerance: +0.1 +.004

mm inch
PC board pattern (BOTTOM VIEW)
4-0.8 dia.
4-081dia. 5 254
| 100
1__\_| T
64 |} vl
VT
b 254
.100

Tolerance: 0.1 +.004
Recommended mounting pad (TOP VIEW)

a

Tolerance: £0.1 +.004

il
il

6.4+0.05 Max. 10

252+.002

7.62+0.05
.300+.002

Max. 10j

[ N
8.8+0.05
.346+.002

r

3.940.2 ‘
1541.008u ‘
3
118
0.47
019
1.25 ik
.049 1.25

254|049
.100

.

e

| 0.47
019

1.25
.049

2.54
100

Terminal thickness = 0.15 .006
General tolerance: £0.1 +.004

PC board pattern (BOTTOM VIEW)

08 dia .5.08_
Ear g 200 12,54
00
T P
4 2.547
85 ' 1 [700,300
Hnmwiinl

Tolerance: £0.1 +.004
Recommended mounting pad (TOP VIEW)

m | M
L
8.3
327
1.9
075
ImnaBupliunl
OO
15|11
059

Tolerance: 0.1 +.004

SCHEMATIC AND WIRING DIAGRAMS

Notes: E1: Power source at input side; Ir: Trigger LED forward current; V.: Load voltage; I.: Load current;

- Output . .
Schematic configuration Load Wiring diagram
+
10 —04
h 4 7
20 4 03 1 4 4 Load
Zero-cross circuit _T'VV\/'O— O —O—l O_:’_l
E1
IF I VL (AC) L VL (AC)
2 3 3

4 o) _:._, O—,
10 04 Load
20 —o03

la AC

4
10 06

B A AV /
20
30— —O04 1 6 4 Load

Zero-cross ciruit w00 —o—l O—:l—l
E1 |::
E 2 L VL (AC) L VL (AC)

+ & —5—:—, C3>—,
10 06 Load
20
30— —o04

For Cautions for Use, see page 265.
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Phototriac Coupler (APT)

REFERENCE DATA

1. Effective on current vs. ambient temperature
characteristics
Allowable ambient temperature: —40°C to +100°C
—40°F to +212°F
Tested sample: APT1211S, APT1221S
70

(o2}
o

40
30 \\\
20 \

10 \

940 —20 0 20 40 60 80 100
Ambient temperature, °C

Effective on current, mA

2. Effective on current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +100°C
—40°F to +212°F

Tested sample: APT1211, APT1221

120 ‘ ‘

< VL =100V AC
£ 100 \
13
g N
S 80 \
o
c
S
o 60 \
2 VL > 100V AC
£

40

20 \\

0

—40 20 0 20 40 60 80 100
Ambient temperature, °C

3. Effective on current vs. ambient temperature

characteristics

Allowable ambient temperature: —40°C to +100°C
—40°F to +212°F

Tested sample: APT1212, APT1222

120 ‘

VL =120V AC

-
o
o

\

®
=}
7

VL > 120V AC \\‘\
N

N

D
o

Effective on current, mA

S
o

n
o

—-40 -20 0 20 40 60 80 100
Ambient temperature, °C

4. On voltage vs. ambient temperature

characteristics

Trigger LED current: 10 mA; ON current: 50 mA (AC)
1.8

-
o

On voltage, V
a

—40 20 0 20 40 60 80 100
Ambient temperature, °C

5. Trigger LED current vs. ambient temperature
characteristics
Load voltage: 6 V (DC); Load resistance: 100Q2

10

@

Trigger LED current, mA

—40 20 0 20 40 60 80 100
Ambient temperature, °C

6. LED dropout voltage vs. ambient
temperature characteristics

15

14

5 N

£ I~

: 18 H ™

g —_ ~—

-g \\\\\ \50|mA
g 12 P~ —30mA
3 \\\ \20|mA

1.1 \ﬂ)‘mA
1—40 —20 0 20 40 60 80 100
Ambient temperature, °C

7. Turn on time vs. trigger LED current
Load voltage: 6V (DC)
Load resistance: 100Q2

200

o
o

Turn on time, ps
]
o
|

50 \
0 10 20 30 40 50
Trigger LED current, mA

8. Off state leakage current vs. load voltage
Ambient temperature: 25°C 77°F

0.001

-
o

-
o

-
Q

Off state leakage current, A

10™

10"

0 20 40 60 80 100
Load voltage, V

9. Hold current vs. ambient temperature
characteristics

-
o

Hold current, mA

N

0.5

\\\

—40 20 0 20 40 60 80 100
Ambient temperature, °C

10. Zero-cross voltage vs. ambient

temperature characteristics

Trigger LED current: 10 mA (APT1211S)
50

40

20

Zero-cross voltage, V

10

—-40 20 0 20 40 60 80 100
Ambient temperature, °C
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CNUS Please contact us about VDE certified products.

Phototriac

Phototriac Coupler

Panasonic Wide Terminal Type

reinforced insulation)

(IEC compliant

FEATURES

1. Distance between input and output
terminals is 10.16 mm .400 inch.

Coupler
(APT1200W)

6. Pin No. 5is completely molded for
high resistance against extraneous

+ . (IEC335 standard of min. 8 mm .315 noise.
10 04 10 # ©4  inch maintained.)
h 4 b h 4 2. Only ours handles both 100 and 200
- L 0s 05 A TYPICAL APPLICATIONS
Zero-cross circuit
This relay handles both voltages in a 1. Triac driver for SSRs
single product it is not necessary for 2. Heater control for copiers and other
users that use both types to manage products
! separate part numbers. 3. Industrial equipment such as NC
' 3. /O isolation resistance of 5,000 V machines, chip mounters, Robotics and
+ + AC realized! soon
10 é 06 10 } 06 4. Two types available: Zero-cross 4. Control of heated-water motors and
o | ¥ X oo F Y type and Non zero-cross type flush valve for personal hygiene systems
‘ 5. Two package design available: DIP 5. AC fan-motor controls of air
80 B O4 30 —©%  type and SMD type conditioner
Output rating* Part No.
. Through ; :
Tvpe Repetllt(we ON-state Tyoe Package hole Surface-mount terminal Packing quantity
yp pea RMS yp size terminal
OFF-state current T d
voltage Tube packing style Tape and reel packing style Tube a'?:e?n
APT1211WAY | APT1211WAW )
Zero-cross APT1211W | APT1211WA | (Picked fromthe | (Picked from the [DIP4pin]
DIP4oin 1/4-pin side) 2/3-pin side) | 1 tube contains
Non P APT1221WAY | APT1221WAW 110865‘;?
2E10-CrOSS APT1221W | APT1221WA (Plck?(jfromthe (Plckc_ed_fro_mthe contains 1,000 | [DIP4pin]
AC 1 600V | 100 mA Va-pinside) | 2/3-pinside) | oo " nienin] | [DIP6pin]
type APTI2I2WAY | APTI212WAW | foi to "B | o ECS
Zero-cross APT1212W | APT1212WA | (Picked from the | (Picked from the 50 pcs ' '
) 1/6-pin side) 3/4-pin side) 1 batch
DIP6pin atcl
Non APT1222WAY | APT1222WAW contains
APT1222W | APT1222WA | (Picked fromthe | (Picked fromthe 500 pcs.
Zero-cross . . . .
1/6-pin side) 3/4-pin side)

Note: For space reasons the initial letters “APT” of the product number for the DIP 4-pin type, the letter “WA”, which indicates the SMD terminal shape for the DIP 4-pin and
6-pin types, and the package type indications “Y” and “W" have been omitted from the product label. (Example: The label for product number APT1221WAY is 1221.)
* Repetitive peak OFF-state voltage and surge on current express the peak AC.

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol | APT1211W(A) | APT1221W(A) | APT1212W(A) \ APT1222W(A) Remarks
LED forward current Ir 50 mA
Input LED reverse voltage Vr 6V
Peak forward current Irp 1A f =100 Hz, Duty Ratio = 0.1%
OFF-sate voltage Vorw 600 v
Output ON-state RMS current* ITrRMS) 0.1A AC
Non-repetitive surge current Itsm 12A In one cycle at 60Hz
Total power dissipation Pr 500 mW
1/0 isolation voltage Viso 5,000 V AC
Temperature limits Operating Topr —40°C to +100°C —40°F to +212°F tl\é?]%g?g&,ergzmg atlow
Storage Tstg —40°C to +125°C —40°F to +257°F

* Do not exceed 50 mA of ON state RMS current in case of following load voltage condition.
APT1211W, APT1221W: more than 100 V AC; APT1212W, APT1222W: more than 120 V AC
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Phototriac Coupler (APT1200W)

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol APT1211W, APT1212W APT1221W, APT1222W Condition
Typical 118V _
LED dropout voltage Maximum Ve 13V IF=10 mA
Input Typical —
LED reverse current yp - Ir VrR=6V
Maximum 10 pA
Peak OFF-state Typical s — IF= 0 mA
current Maximum 1pA Vorm = 600 V
Peak On-state Typical v 13V IF =10 mA
voltage Maximum ™ 25V v = 0.05 A
Output Typical 0.3mA
. ypica .3m
Hold t - |
olding curren Maximum H 35mA
Critical rate of rise of |,,. . Vorm = 600 V x1/
OFF-state voltage Minimum | dv/dt 500 V/us M2
Trigger LED current* | Maximum = 10 mA Vo=6V
[e]e] RL=100Q
Zero-cross voltage** | Maximum Vzc 50V — IF=10 mA
Transfer Ir =20 mA
_ Turn on time*** Maximum Ton 100 ps Vo=6V
characteristics RL=100Q
1/0 capacitance Maximum Ciso 1.5pF (/2 i (';AHZ
1/0 resistance Minimum Riso 50 GQ 500V DC

*Recommended LED current Ir = 20mA
**Applicable part numbers: APT1211W and APT1212W.

***Turn on time

Input

Output

Ton

DIMENSIONS

[11]

mm inch

PC board pattern

(BOTTOM VIEW)
: 6.4:005 10.1605
g 1 .252+002 .400+020 4-0.8 dia.
O 4-.031 dia. 2.54
100
|_| |_| Max. 10° LA
AV v
478005 2.7+0.05
188 06 6.4 10.16
252 400
i
: il 0.2 .008
B9 033 013 N
YooY 2ns4
0.47 .019 .100
0.47 0197
1.0 .039
Tolerance: +0.1 +.004
2.54 . .
100 Terminal thickness: 0.25 .010
General tolerance: £0.1 +.004
Recommended mounting pad
M/axr‘" (TOP VIEW)
ﬁ |D] M-
_ L
6.40.05 Max. 12.0 |10.16%05
.252+.002 Max. .472 | .400+020 10.8
O 425
1.9
.075
Y |
750 ares | [
18800 10600 030 15
0.2:02 2.54
008+008 .100

Terminal thickness: 0.25 .010
General tolerance: £0.1 +.004

Tolerance: £0.1 +.004
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Phototriac Coupler (APT1200W)

mm inch
|_| |_| MAX. 10° PC board pattern
] (BOTTOM VIEW)
6.440.05 10.16:05
i 252+002 400020 5-0.8 dia.
O 5-031dia. ,5.08.200
2.54].100
MAX. 10° \ ]
|_| |_| |_| 0 nY o
—== AV \V A
3.4
8.8:0.05
346:002 134
6.4 10.16
.252 254 400
.100
e o I
3.0
18 Tolerance: +0.1 +.004
0.47
1.25 019 11.25
049" T 14557049
.049
254 254, Terminal thickness: 0.25 .010
General tolerance: +0.1 +.004
Recommended mounting pad
Max. 10 (TOP VIEW)
ﬁ ﬁ M m
|| L
' 6.4:005 Max. 12.0 [10.16¢0s
.252+.002 Max. .472| .400+020 10.8
O 425| o
In_l In_l In_l o 075
|
| i 1
8.8:005 34 0
134 1.5
346+.002 ) 059 ' |
' 2.54 254
100 .100
Tolerance: £0.1 +.004
3.4 o n
#{nmm)
0203 i
.008+008 0.47 019
0.47 ||| ~H_|lll] 0.47
.019 1.25 .049 .019
1.25, 1.25
049 ﬁ-gg%gé 049 Terminal thickness: 0.25 .010

General tolerance: £0.1 +.004

SCHEMATIC AND WIRING DIAGRAMS

Notes: Ei1: Power source at input side; Ir: Trigger LED forward current; Vi: Load voltage; I.: Load current;

: Output . .
Schematic configuration Load Wiring diagram
10 04
h 4 7
20 4 —O03 1 4 4 Load
Zero-cross circuit _r’VV\"O_ O _O—l
E1
IF L VL (AC) I VL (AC)
2 3 3
+ o — 3
10 04

Id
N

Load
20 03

la AC

+
10 06

XS
20—

1 6 6 Load
30— —O04 -0 0
Zero-cross circuit

E1 IF l:
T—é— L VL (AC) I VL (AC)

1$jM§EOB & e | b= |

30—

—o04
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Phototriac Coupler (APT1200W)
REFERENCE DATA

1. Effective on current vs. Ambient temperature
characteristics

Allowable ambient temperature: —40°C to +100°C
—40°F to +212°F
Tested sample: APT1211W, APT1221W

2. Effective on current vs. Ambient temperature
characteristics

Allowable ambient temperature: —40°C to +100°C
—40°F to +212°F
Tested sample: APT1212W, APT1222W

3. On voltage vs. Ambient temperature
characteristics

Trigger LED current: 10 mA
ON current: 50 mA AC

120 ‘ 120 ‘ 1.8
VI=100V AC VI=120V AC
£ 100 \ £ 100 \
2 80 N 2 80 N z h
3 3 g
5 5 S
° 60 o 60 1.4 —
2 VI>100V AC ‘\ 2 VI>120V AC ‘\ & |+
153 5] |
(0] (0] //
= =
w 40 \ \ w 40 \
\ \ \\\ 1.2
20 N 20 N
0 0 1
—40 20 0 20 40 60 80 100 —40 20 0 20 40 60 80 100 —40 20 0 20 40 60 80 100
Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C
4. Trigger LED current vs. Ambient 5. LED dropout voltage vs. Ambient 6. Turn on time vs. Trigger LED current
temperature characteristics temperature characteristics characteristics
Load voltage: 6 V DC; Load resistance: 100Q LED current: 10 to 50 mA Load voltage: 6 V DC; Load resistance: 100Q
10 1.5 200
g >
o 8 v 1.4 -
8 g \\ 2 150
g © \ [}
o 6 S 13 t\\ £ l
o o c
w
S N~ & \i\ ~~50mA < 100
5 \\ S \ ™~ 5
> — 1.2 S~ [
=2 4 o ‘\d?mA
= n \\\ 20mA
50
2 1.1 10mA \
0 1 0
40 20 0 20 40 60 80 100 —40 20 0 20 40 60 80 100 0 10 20 30 40 50

Ambient temperature, °C

Ambient temperature, °C

Trigger LED current, mA

7. Repetitive peak OFF-state current vs. Load
voltage characteristics
LED current: 0 mA; Ambient temperature: 25°C 77°F

<€ 0.001

Repetitive peak OFF-state current,

101

10
0

20 40 60 80 100

Load voltage, V

8. Hold current vs. Ambient temperature

characteristics
2
€15
3
g
5
5 1
=y
2 \\
0.5
\
\\
0
—40 20 0 20 40 60 80 100

Ambient temperature, °C

9. Zero-cross voltage vs. Ambient temperature

characteristics

Trigger LED current: 10 mA (APT1211W, APT1212W)

50

N
o

Zero-cross voltage, V
n w
o o

~40

-20 0 20 40 60 80

100
Ambient temperature, °C
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Panasonic

AQ-H SOLID STATE RELAY

FEATURES
1. Compact DIP type SSR that’s ideal
for AC load control

2. Supports 0.3 A, 0.6 A,0.9A and 1.2
A ON-state RMS currents.

3. The 1.2 A type saves space with a

*

s

AQ-H

RELAYS

5. High dielectric strength: 5,000 V AC
(between input and output)

6. Two types available: Zero-cross
type and Non-zero-cross type

" T DIP 8-pin package. (Competitor only
! ! provides a 16-pin type.) TYPICAL APPLICATIONS
2 2 1. Home appliances (air conditioners,
3 Iz 3 o6 L 385 | microwave ovens, washing machines,
; cirouit ; 5 2653 ODIP8 DIP16 pergonal hyglene systems_, )
i f:@.az | refrlgerators, fan heaters, inductive
780 (mm inch) heating cooker, and water heaters,
4. Only ours handles both 100 and 200 etc.) ) )
V AC loads 2. Industrial equipment market.
This relay handles both voltages in a
single product. It is not necessary for
users that use both types to manage
separate part numbers.
TYPES
Part No.
Output rating* Th{gﬁﬁﬂ,gfle Surface-mount terminal Packing quantity
Type Repetitive ON-state Type ' Tape and reel packing style Tape and
peak OFF- | bvo < irent Tube packing style Picked fromthe | Picked from the Tube reel
state voltage 1/2/3/4-pin side | 5/6/8-pin side
0.3A AQHO0213 AQHO0213A AQHO0213AX AQHO0213AZ
0.6 A Z€10-CrOSS AQH1213 AQH1213A AQH1213AX AQH1213AZ
0.9A AQH2213 | AQH2213A | AQH2213AX | AQH2213AZ | ;.o o .
AC 600V 1.2A AQH3213 AQH3213A AQH3213AX AQH3213AZ 40 pes. . 1,000 pcs.
type 0.3A AQHO0223 AQHO0223A AQHO0223AX AQH0223Az | 1batch contains | ™
06A AQH1223 | AQH1223A | AQHI1223AX | AQH1223AZ 400 pes.
Non zero-cross
09A AQH2223 | AQH2223A | AQH2223AX | AQH2223AZ
1.2A AQH3223 | AQH3223A | AQH3223AX | AQH3223AZ
*Indicate the repetitive peak OFF-state voltage and ON-state RMS current: peak AC.
Note: For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
ltem Symbol | AQH0213| AQH0223| AQH1213| AQH1223 | AQH2213 | AQH2223 | AQH3213 | AQH3223 Remarks
LED forward current I 50 mA
Input LED reverse voltage Vr 6V
Peak forward current Irp 1A ETJ&OROa';g’: 0.1%
5;{Jae$2ive peak OFF-state Vorw 600 V
Output [ state RMS current Tews 0.3A 0.6A 09A 12A
Non-repetitive surge current Itsm 3A 6A 9A 12 A 60Hz, 1 cycle
1/0 isolation voltage Viso 5,000 V AC
Temperature limts | OPET0 Toor —30°C to +85°C —22°F 10 +185°F ::Sv”tg%’:)i‘igfd’:gsat
Storage Tstg —40°C to +125°C —40°F to +257°F
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AQ-H

2. Electrical characteristics (Ambient temperature: 25°C 77°F)

ltem Symbol | AQH0213[ AQH1213 | AQH2213| AQH3213 | AQH0223 | AQH1223 ] AQH2223 | AQH3223 Condition
Typical 1.18V
LED dropout voltage - Vr IF=10 mA
Maximum 1.3V
Input -
Typical —
LED reverse current - Ir VrR=6V
Maximum 10 pA
Peak OFF-state Typical s — IF=0mA
current Maximum 100 pA Vorm = 600 V
Peak ON-state Typical Vo — IF=10 mA
voltage i Itm = Max.
Output 9 MaX|m|um 25V ™
Typical —
Holding current P - In
Maximum 25 mA
Critical rate of rise of | | . . Vorm = 600 V x1/
OFF-state voltage Minimum dv/dt 200 Vius M2
Trigger LED current* | Maximum [ 10 mA Vo =6V
99 FT RL =100 O
Trans- | Zero-cross voltage** | Maximum Vzc 50V — IF=10 mA
fer char- Ir =20 mA
acteristi | Turn on time*** Maximum |  Ton 100 pus Vb=6V
cs RL =100 O
/O isolation Minimum | Reo 50 GO 500 V DC
resistance

Notes: *Recommended LED current Ir: 20 mA
**Applicable part No.: AQH0213, AQH1213, AQH2213 and AQH3213.
**Turn on time

Input

Output

Ton

DIMENSIONS mm inch

Through hole terminal type Surface mount terminal type PC board pattern
(BOTTOM VIEW)

MAX.10°
j i 7.62
) et 8-0.8 dia. hole —
01| 1 o === %)‘ Q ﬁ |ﬂ'| ﬁ _ 8-.031 dia. hole '300H2,54
1 I

[ MAX. 10° - 100
64 7.62 7.62 6 7 T62
T @) o 30 252 2.54 300

MAX. 10° T 12581
[ s — J{
9.78 34, 7 '7[ .
385 134 | :13.34447 Tolerance: £0.1 +.004

0.
154"0;08 2 Recommended mounting pad
3.0 e i (TOP VIEW)
118 0.5 .020 0.5 05
1 .020 13 .020 020 m mrh
047 047 1.2 1.2 T o
.047 .047 8'3
. %20 2.542.54 254 32719
047 0/ 1o .100.100 .100 l 075
647 TR HE
542.54'2.54 15 \
100.100 .100 059 |
Sk
. . . . 100 .100
Terminal thickness: 0.25 .010 Terminal thickness: 0.25 .010
General tolerance: £0.1 +.004 General tolerance: +0.1 +.004 Tolerance: £0.1 +.004
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AQ-H

SCHEMATIC AND WIRING DIAGRAMS

Notes: E1: Power source at input side; Ir: Trigger LED forward current; Vi: Load voltage; I.: Load current;

Schematic Output configuration Load Wiring diagram
; (1} 5 8 Load
+
2

2 Ei I VL (AC) I Vi (AC)
5 I |3 6
- zero ey 4 5 Load

5 O O

la AC

1 8 1 8 Load
¥ 1°
2 *ﬂ/ Es I VL (AC) I VL (AC)
; | e )3 6
— 4 5 Load

5 o+ O

REFERENCE DATA

1. ON-state RMS current vs. Ambient
temperature characteristics

Allowable ambient temperature:

—-30°C to +85°C —22°F to +185°F

1.5 ‘ ‘ ‘

AQH3213, AQH3223

[N

AQH2213, AQH2223

ON-state RMS current, mA

—— Ambient temperature, °C

0.9 ‘ ‘ ‘

AQH1213, AQH1223 \\\

0.6 \\
N \
AQH0213, AQH0223 \

0.3

N

0

3020 0 20 40 60 8085 100

2. On voltage vs. Ambient temperature

characteristics

LED current: 10 mA; ON current: Max.

Measured portion: between terminals 6 and 8
1.6

SN

AQH0213, AQH0223
AQH1213, AQH1223
:

—
——t—__AQH2213, AQHZ%ZS

[]
l

On voltage, V
S

|
l

AQH3213, AQH3223
0.8

0.6
-40-30-20 O 20 40 60 8085
Ambient temperature, °C

3. Trigger LED current vs. Ambient
temperature characteristics
Load voltage: 6 V DC;
Load resistance: 100Q2
10

o]

Trigger LED current, mA
o

0
-40-30-20 0 20 40 60 8085

Ambient temperature, °C

4. LED dropout voltage vs. Ambient
temperature characteristics
LED current: 10 to 50 mA

5. Turn on time vs. LED current characteristics
Load voltage: 6 V DC; Load resistance: 100Q
Measured portion: between terminals 6 and 8

6. Repetitive peak OFF-state current vs. Load
voltage characteristics

LED current: 0 mA; Measured portion: between
terminals 6 and 8; Ambient temperature: 25°C 77°F

15 100 < 10°
5
> % 10
g 14 » 80 °
g S 2 g 10°
S I~ o @
i 13 S~ £ 60 &
5 1. ~ = 106
o ~ c @]
g ~l S0mA c 3
5 ~ \ \ E N 8 107
o 12 40
g \\ I~ 30mA :12:
™~ ™~ |20mA £ 10°
~ N g
1.1 10mA 20 A € |oe
\\_\
1 0 101
403020 0 20 40 60 8085 0 10 20 30 40 50 0 20 40 60 80 100
—— Ambient temperature, °C —— LED current, mA Load voltage, V
7. Hold current vs. Ambient temperature 8. Zero-cross voltage vs. Ambient temperature
characteristics characteristics
LED current: 10 mA
25 50
>
< 20 ~ 40
= g .y AQH0213, AQH1213,
5 15l S % ~——L_AQH2213, AQH3213
5 N AQH1213, AQH1223 2 ~—_
o \ | <} ——
Z § AQH2213, AQH2223 5
T 10— £ 20
~J t\‘ N
5 v \ \~ 10
AQH0213, AQH0223 [t
AQH3‘213, ,ToHaz‘zs

-40-30-20 0 20 40 60 8085

Ambient temperature, °C

0
-40 -30 -20 0 20 40 60 8085
Ambient temperature, °C

For Cautions for Use, see page 268.
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Panasonic

AQ-G SOLID STATE RELAY

4.5 max.

177 max
245 max./\/x

FEATURES

1. Space saving, Slim size with a
maximum thickness of 4.5 mm.
Mounting space has been reduced to
30% (compared to conventional SSR’s)
while meeting high density PC board
mounting requirements.

2. 1A and 2A load types available

3. Zero-cross type and Non zero-cross

s

-G
RELAYS

AQ

4. High dielectric strength of
3,000V AC
(between input and output)

5. Snubber circuit integrated

The snubber circuit is integrated to
prevent malfunction caused by the rapid
rise of voltage on the output side, such as
inductive load and current.

.965 max.

type available

B 20.5 max.
.807 max.

mm inch

TYPES TYPICAL APPLICATIONS
Type ct?raeit Load voltage | Input voltage Part No. : FANagur;a;ct#i:QS equipment
5VvDC AQG12105 « Injection molders
1A 7510 264 V AC 12v DC AQG12112 * Robots
Z610-CroSS 24V DC AQG12124 « Air conditioners
5VvDC AQG22105 « Computers
2A 7510 264 V AC 12v DC AQG22112
24V DC AQG22124
5V DC AQG12205
1A 7510 264 V AC 12v DC AQG12212
Non 24V DC AQG12224
Z€Ero-cross 5V DC AQG22205
2A 7510 264 V AC 12v DC AQG22212
24V DC AQG22224
ORDERING INFORMATION
ecnae (1] [2] [1] [o]s)
Load current Load voltage Type Input voltage
1:1A 2:75t0264 V AC 1: Zero-cross (3,000 V) 05: 5V DC
2:2A 2: Non zero-cross (3,000 V) 12:12V DC
24:24V DC
(Note) Standard packing: Carton 20 pcs., Case 500 pcs.
286 en_ds_aqg: 010404J
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AQ-G

SPECIFICATIONS

1. Ratings (at 20°C 68°F, Input voltage ripple: 1% or less)

1) Zero-cross type

Item Type Part No. Remarks
AQG12105 AQG12112 AQG12124 AQG22105 AQG22112 AQG22124
Input voltage 4to6VDC |9.6t0144VDC|19.2t0288VDC| 4to6V DC |[9.6t014.4VDC|19.2t028.8VDC
Input Input impedance | Approx. 0.3k Q | Approx. 0.8k Q | Approx. 1.6k Q | Approx. 0.3k Q | Approx. 0.8k Q | Approx. 1.6k Q
side Drop-out ) 1v
voltage, min.
Reverse voltage 3V
Max. load current 1AAC 2AAC
Load voltage 7510 264 V AC
Frequency 45 to 65 Hz
o
side “ "
mgﬁéggiﬁ}f;?}tf 1.5 mA (applied 200 V)
Max. “ON-state” 16V at Max. carrying
voltage drop current
Min. load current 20 mA
2) Non zero-cross type
Part No.
Item Type Remarks
AQG12205 AQG12212 AQG12224 AQG22205 AQG22212 AQG22224
Input voltage 4t06VDC |9.6t0144VDC|19.2t0288VDC| 4to6VDC |9.6t014.4VDC|19.2t028.8VDC
Input Input impedance | Approx. 0.3k Q | Approx. 0.8k Q | Approx. 1.6k Q | Approx. 0.3k Q | Approx. 0.8k Q | Approx. 1.6k Q
side Drop-out _ 1v
voltage, min.
Reverse voltage 3V
Max. load current 1AAC 2AAC
Load voltage 75t0 264 V AC
Frequency 45 to 65 Hz
o
side « "
:\g:;éggiirftt:]tte 1.5 mA (applied 200 V)
Max. “ON-state” at Max. carrying
voltage drop L6V current
Min. load current 20 mA

2. Characteristics (at 20°C 68°F, Input voltage ripple: 1% or less)

Item

Zero-cross type

Non zero-cross type

Remarks

Operate time max.

(1/2 cycle of voltage sine wave) + 1 ms

1ms

Release time, max.

(1/2 cycle of voltage sine wave) + 1 ms

Insulation resistance, min.

10° Q between input and output

Using 500 V DC megger

Breakdown voltage

3,000 Vrms between input and output

Initial for 1 min.

Vibration resistance 10 to 55 Hz double amplitude of 0.75 mm X, Y, Z axes
Shock resistance 1,000 m/s2? X, Y, Z axes

i o o~ 990 - Non-condensing at low
Ambient temperature —30°C to +80°C —22°F to +176°F temperatures

Storage temperature

—30°C to +100°C —22°F to +212°F

Operational method

Zero-cross (Turn-ON and Turn-OFF)

] Random turn ON, zero-cross turn OFF

en_ds_aqg: 010404J
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AQ-G

DIMENSIONS

1. 1A type

mm inch

PC board pattern (Bottom view)

1.2
24.5 max.
965 max 254, 1016 __z62_ 17
00 ‘ ‘ 400 ‘ 300 ‘
o
0.8 |13.5 max. L
031 (.531 max. o "7."
4-1.0 dia.
‘ O 2-.039 dia
I I’ U=y
1+0.1 +
407 12 Tolerance: £0.1 +.004
416 4-.028 047 | 0.25
4-.063 | 3.7 —010 .
2.54 1016 | 7.62 146 Schematic
700 400 300 AC type
-+
o o o o
General tolerance: £0.2 +.008
2. 2A type PC board pattern (Bottom view)
4.5 max
24.5 max. 177 max 12
.965 max 047
— 2.54 1016 __7.62
o 100 400 300
L T
20.5 max. - 7*4
807 max. | \4-1.0 dia.
08 4-039 dia
031 ] . ;
© Nl Tolerance: £0.1 +.004
4.0.7 1.2 i
416 sza 047 To2s Schematic
4-063 37 010 AC type
2.54 10.16 | 7.62 146
100 400 300 Input Output
-+

General tolerance: £0.2 +.008

REFERENCE DATA

1. Load current vs. ambient temperature

2.5
< 20 \ 2A type
5 N
E15 N\
g 1A \
D Y ek \\
N
0.5 \\
0, —¢

-30 0 20 40 60 80
— Ambient temperature, °C

2.-(1) Non-repetitive surge current vs. carrying time
(1A type)
10

Non-repetitive surge current, A
(o]

™N
4 IS i
\5-——---
2
0 1 10 100

— No. of cycles at 60 Hz

2.-(2) Non-repetitive surge current vs. carrying time
(2A type)
40

35

30

25
N
20 N

Non-repetitive surge current, A

1 10 100
— No. of cycles at 60 Hz

3. Input current vs. input voltage characteristics

30

25

© 20

(5Viype) | (12Vtype)

[ /]

(24 V type)

— Input current, mA
o

o

0 5 10 15 20 25 30 35
— Input voltage, V

4.-(1) Load current vs. ambient temperature
characteristics for adjacent mounting

(1A type)
1.2 ‘
0=15 mm
1.0 I~ 591 inch
1 i
\ 0=10 mm
394 inch

\
AN

N

I
IS

—Load current, A
o
[+

— A A

o
N

D“ i

I I
‘ 0= Adj‘acent mPunting ‘pitch
-30 0 20 40 60 80

——— Ambient temperature, °C

4.-(2) Load current vs. ambient temperature

characteristics for adjacent mounting

(2A type)
2.5

o
<)
A

\ 0=15 mm
\\\\< 591 in(‘:h —
0=10mm

\\ \\/.394 inch

o

—Load current, A

1.0
N \ 0=5mm
\ M 197 inch
! I v I \
0 ‘ ( = Adjacent mounting pitch

-30 0 20 40 60 80
— Ambient temperature, °C

For Cautions for Use, see page 2609.
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Panasonic | .ok soLip STATE RELAY AQ_ =

ideas for life R E LAYS

FEATURES

1. Conforms to European safety 4. Two load types available:
standards (VDE0110) DC output type (3A)

dielectric distance between input and AC output type (1A)

output 5. Zero-cross type are available (AC
 Creepage distance: Min. 3.0 mm type)

* Clearances distance: Min. 2.5 mm The zero-cross type generates minimal
2. The small-sized slim type noise

28 mm (L)x5 mm (W)=15 mm 6. Snubber circuit integrated (AC type)
1.063 inch (L)x.197 inch (W)x.591 inch The snubber circuit is integrated to
permits high density mounting to PC prevent malfunction caused by the rapid
board rise of voltage on the output side, such as

3. High dielectric strength: 2,500V AC inductive load and current.
(between input and output)

mm inch
TYPES TYPICAL APPLICATIONS
Type Load voltage Input voltage Part No. « Interface relays for programmable controllers

5VvDC AQE12105 * Industrial equipment

AC output 7510 250 V AC 12 v DC AQE12112 e Timers and counters
24V DC AQE12124 « Air conditioners
5V DC AQE34205

DC output 3t0 60V DC 12V DC AQE34212
24V DC AQE34224

ORDERING INFORMATION

ecnce (1] [2] [1] [o]s)
Load current Load voltage Type Input voltage
1:1A 2: 7510250V AC 1: AC output (Zero-cross) 05:5VDC
3:3A 4:3t0 60V DC 2: DC output 12:12Vv DC
24:24V DC
(Note) Standard packing: Carton 20 pcs., Case 1,000 pcs.
en_ds_age: 010404J 289
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SPECIFICATIONS

Ratings (at 20°C 68°F, Input voltage ripple: 1% or less)

Type AC output DC output
Item Remarks
Part No. AQE12105 AQE12112 AQE12124 AQE34205 AQE34212 AQE34224
9.6t014.4 | 21.61t026.4 9.6to14.4 | 21.6t026.4
Input voltage 4t06V DC V DC v DC 4t0 6V DC V DC v DC
’ Approx. Approx. Approx. Approx. Approx. Approx.
Input Inputimpedance 0.5k Q 1.3k Q 3k Q 0.5k Q 1.3k Q 3k Q
|
mgp'c’“t voltage, | ¢ 5y pc 1.2V DC 2.4V DC 0.5V DC 1.2V DC 2.4V DC
Reverse voltage 3V
Max. load current 1AAC 3ADC
Load voltage 7510250 V AC 3to 60V DC
Frequency 45 to 65 Hz —
Non-repetitive AC: In one cycle at 60 Hz
surge current 20A 154 DC: 10 ms
Max. “OFF-state” .
Load |leakage current 1.5mA (applied 200 V) 10uA
side “ "
Max. “ON-state )
voltage drop 1.6V 0.3V at Max. carrying current
Min. load curent 20 mA 1mA
OFF state dVv/dt 50 V/us —
. at rated operating voltage,
2/"‘:2 doperatmg — 0.5cps. rated load voltage and
p current
Characteristics (at 20°C 68°F, Input voltage ripple: 1% or less)
Item AC output DC output Remarks
Operate time max. (1/2 cycle of voltage sine wave) + 1 ms 2ms
Release time, max. (/2 cycle of voltage sine wave) + 1 ms 0.4 ms
Insulation resistance, min. 109 Q between input and output Using 500 V DC megger
Breakdown voltage 2,500 Vrms between input and output Initial for 1 min.
Vibration Functional 10 to 55 Hz double amplitude of 1.5 mm 1 hour for X, Y, Z axes
resistance | Destructive 10 to 55 Hz double amplitude of 1.5 mm 10 min. for X, Y, Z axes
Functional Min. 490 m/s2 {50 G} 5 times each for X, Y, Z
Shock axes
resistance i
Destructive Min. 490 m/s2 {50 G} 4 times each for X, Y, Z
axes
Ambient temperature —30°C to +80°C —22°F to +176°F
Storage temperature —30°C to +100°C —22°F to +212°F
Operational method Zero-cross (Turn-ON and Turn-OFF) ‘ —

DIMENSIONS

mm inch

Mounting hole location (Bottom view)

! 15.0 max.
‘ 05 591 max
| 0?0
’W“ ==t T 3.78
149
0.5°" 2-0.5%7 2-1.0° ‘ ‘
.020 ™ 2-.020°% 2-.039-™ 5.049° 3.5°°
T iz . 1387
1.2.047 3.78°° 21,42 198 Tolerance: +0.1 +.004
5.0 149 843 10.9
197 28.0 max. 075 ;
205 max. Schematic
AC type
I |
le_e P Input Output
. 6 [} [}
General tolerance: £0.5 +.020
DC type
Input Output
_ . _
o o e}
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REFERENCE DATA

1. Load current vs. ambient temperature

35

3.0

n
(2]

N

n
o

AN

DC type

-
(&)

N

AC type N

—— Load current, A

-
o

o
o

I~

-30

)
s

0

——— Ambient temperature, °C

20 40 60 80

2.-(1) Non-repetitive surge current vs. carrying

time (AC output)

30

20

Non-repetitive surge current, A

1 2 345 710

20 30405070100

——No. of cycles at 60 Hz

2.-(2) Non-repetitive surge current vs. carrying

time (DC output)

20

<

é

g

3 15

S

2 N

2 10 S8

=S g

S N

@ N

b NN

2 s s
%% 100 1,000

— Carrying time, ms

3. Input current vs. input voltage characteristics

30

25

20

Input current, mA

type)

12V
( /type) (24

type)
<

vV A

5

10 15 20 25
—Input voltage, V

30

4.-(1) Load current vs. ambient temperature
characteristics for adjacent mounting

(AC output)
1.2

1.0

N

0=15 mm
591‘ inch

N

0=10 mm-|
.394 inch

0.4 |—

-

——Load current, A
o
[«>]

0 |

N
~N
I

\(/
\zf\ 125 ]
N

N

[}

0 = Adjacent mounting pitch
| |

-20 0

20 40

60 80 100

—— Ambient temperature, °C

4.-(2) Load current vs. ambient temperature
characteristics for adjacent mounting

(DC output)

35 ‘
3.0 0=15mm
N N 591 inch

Zes AN §\( 0=10mm |
S \ 394 inch
g \ 0=5mm
o 20 \\% 197 inch 7]
b \
S5 ‘\.

0.5

‘ 0= Adjacent m
|

1.0 (— D
— 0>

ounting pitch

i

-20 0 20 40 60
—— Ambient temperature, °C

80 100

For Cautions for Use, see page 2609.
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YoXe:

Panasonic AQ-C SOLID STATE RELAY

RELAYS

FEATURES

* Compact DIL type: 20 mm (length) x 10 mm (width) x 12.8 mm (height)
(.787%x.394x.504 inch)

* Excellent in noise resistance

* Snubber circuit integrated

* High dielectric strength: 2,500 V between input and output

im inch * Reverse polarity type available
TYPES
1. Input module 2. Output module
Type Output voltage | Input voltage Part No. Type Load voltage Input voltage Part No.
ACinput | 4t0 32V DC |80to 250V AC|AQCD3-IM 100/240 V AC 5V DC AQC1A1-ZT5V DC
DCinput | 4t0 32V DC 3t032V DC |AQCD3-IM 4/24V DC 7510125V AC 12v DC AQC1Al1 - ZT12V DC
AC output 24VDC |AQC1Al-2ZT24V DC
Zero-cross 5V DC AQC1A2 - ZT5V DC
7510 250 V AC 12v DC AQC1A2 - ZT12V DC
24V DC AQC1A2 - ZT24 V DC
5V DC AQC1A1-T5VDC
7510125V AC 12v DC AQC1A1-T 12V DC
anOUtpUt 24V DC |AQC1A1-T24VDC
Zero-cross 5VDC  |AQCIA2-T5VDC
7510 250 V AC 12v DC AQC1A2-T 12V DC
24V DC AQC1A2-T 24V DC
5V DC AQC1AD1- 5V DC
DC output 3to 60V DC 12v DC AQC1AD1- 12V DC
24V DC AQC1AD1- 24V DC
ORDERING INFORMATION
AQC ZT \5VDC\—E
| ‘ | - |
Load current Load voltage Type Input voltage Input polarity
1: 75 to 125 V AC (Output module) Nil: DC output Outp5ut1r'gogzlfl: DC Nil: Standard polarity
Nil: Input module 2: 75 t0 250 V AC (Output module) IM: Input module Input module: R: Reverse polarity
1A: Output module D1: 3to 60 V DC (Output module) T: AC output Non Zero-cross 4/24V DC, (Only for output
D3: 4 to 32 V DC (Input module) ZT: AC output Zero-cross 100/240 V AC module)
Standard packing: Carton: 50 pcs.; Case: 500 pcs.
SPECIFICATIONS
Rating [at 20°C 68°F; Input voltage ripple (output module) and output voltage ripple (input module): max. 1%]
1. Input module
Type AC input DC input Remarks
Item AQCD3-M 100/240 V AC AQCD3-IM 4/24 V DC
Input voltage 80 to 250 V AC 3to 32V DC
) Input current Max. 5 mA Max. 5 mA
Input side -
Pick-up voltage Max. 80 V AC Max. 3V DC
Drop-out voltage Min. 10 V AC Min. 1V DC
Load voltage 41032V DC 41032V DC
. Load current 0.1to 25 mA 0.1to 25 mA
Output side -
Max. “OFF-state” leakage current Max. 5pA Max. 5pA When 32 V DC applied
Max. “ON-state” voltage drop Max. 1.6 V Max. 1.6 V at max. carrying current
292 en_ds_aqc: 010404J
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2. Output module
(1) AC output type

Max. “OFF-state” leakage current

Type | AQC1AL- | AQC1AL- | AQCIAL- | AQCIA2- | AQC1A2- | AQCIA2-
ZT5VDC | ZT12VDC | ZT24VDC | ZT5VDC | ZT12VDC | ZT24VDC Remarks
AQCI1Al- | AQC1Al- | AQC1Al- | AQC1A2- | AQC1A2- | AQC1A2-
Item T5VDC T12vDC | T24VDC T5VDC T12VDC | T24VDC
(5Vtype) | (12 Vtype) | (24 Vtype) | (5V type) | (12 V type) | (24 V type)
Input voltage 4to 9.6 to 21.6to 4to 9.6 to 21.6to
Input 6VDC |144VDC|264VDC| 6VDC |14.4VDC |26.4VDC |gee Data 3",
side [ outimpedance (Approx.) 03kQ | 08kQ | 18kQ | 03kQ | 08kQ | 1.8kQ
Drop-out voltage, min 05V 1.2V 24V 05V 12V 24V
Max. load current 1A See “Data 1". Ta = Min. 40°C
Load voltage 75t0 125V AC ‘ 75t0 250 V AC
Load | Non-repetitive surge current 20A See “Data 2". In one cycle at 60 Hz
side 0.6 m A (When 100 V AC applied) \ 1.1 m A (When 200 V AC applied) |at 60 Hz

Max. “ON-state” voltage drop

16A

at max. carrying current

Min. load current

10 mA \

20 mA

(2) DC output type

tem Type | Aoc1AD1-5VDC AQC1AD1-12VDC AQC1AD1-24VDC Remarks

nput | votage A 061 1447 DC 216195647 DC. oo Data 3

side | Input impedance (Approx.) 430 Q 12kQ 28kQ ’
Drop-out voltage, min 0.8V
Max. load current 1A See “Data 1". Ta = Min. 40°C
Load voltage 3to 60V DC

Load | Non-repetitive surge current 15A See “Data 2". at 1s

side 0.1 m A (When 60 V DC applied)

Max. “OFF-state” leakage current

Max. “ON-state” voltage drop

16V

at max. carrying current

Min. load current

1mA

Characteristics [at 20°C 68°F; Input voltage ripple (output module) and output voltage ripple (input module): max. 1%)]

Input module

ltem Type AC Input DC Input Remarks

Operate time, max. 20 ms 0.5ms Input voltage: 24 V DC or 100V AC
) Output voltage: 24 V DC

Release time, max 20 ms 0.5ms Output current; 25mA

Insulation resistance, min. 10° Q between input and output at 500 V DC

Breakdown voltage 2,500 Vrms between input and output For 1 minute

Vibration Functional 10 to 55Hz double amplitude of 3 mm 10 minutes for X,Y, Z, axis

resistance | Destructive 10 to 55Hz double amplitude of 3 mm 1 hour for XY, Z, axis

Shock Functional Min. 980 m/s2 {100 G} 4 time each for X,Y,Z axis

resistance | Destructive Min. 980 m/s2 {100 G} 5 time each for X,Y,Z axis

Ambient temperature

—30°C to +80°C —22°F to +176°F

Storage temperature

—30°C to +100°C —22°F to +212°F

Output module

Type AC output ”
ltem Non zero-cross Zero-cross DC output Conditions
Operate time, max. 1ms (2/2 cycle of voltage sine wave)+1ms 0.5ms
Release time, max. (1/2 cycle of voltage sine wave)+1ms 1ms
Insulation resistance, min. 10°Q between input and output at 500 vV DC
Breakdown voltage 2,500 Vrms between input and output For 1 minute
Vibration Functional 10 to 55Hz double amplitude of 3 mm 10 minutes for X,Y, Z, axis
resistance | Destructive 10 to 55Hz double amplitude of 3 mm 1 hour for X,Y, Z, axis
Shock Functional Min. 980 m/s2 {100 G} 4 time each for X,Y,Z axis
resistance | Destructive Min. 980 m/s2 {100 G} 5 time each for X,Y,Z axis

Ambient temperature

—30°C to +80°C —22°F to +176°F

Storage temperature

—30°C to +100°C —22°F to +212°F

Operational method

Random Turn-ON, Zero-cross Turn-OFF | Zero-cross (Turn-ON and Turn-OFF) |

en_ds_aqc: 010404J
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DIMENSIONS

1. Input module (AC, DC)

mm inch

PC board pattern (Copper-side view)

- 3% 1016 762
2.7 ) .300
e 106 Terminal 1 Terminal 8
o ‘ ‘ ‘ -
¥ 7.62 i 4-1.1 dia.
S | 350 | Terminals \ 4-.043 dia.
1 i‘] Terminal 16
q H ‘ Tolerance: £0.1 +.004
Oq-gJL gm:%?z Schematic
0.8
.031 (+)
@®
Load power
[ ® J source
AC input DC input «12'16 162 .. ®
® Output: DC-I ® Output: DC- ‘ ; Ooal 309 D‘ ' ! (-)
Output: DC + Output: DC + T "o ®
Input: AC Input: DC + 7.62 ;
@ Input: AC ® Input; DC- 300 e -
) +|L® Specified polarities for
Case color: Yellow Case color: White i .
inputpower  DC types are shown in
General tolerance: £0.5 +.020 source the parentheses.
2. Output module (AC, DC) PC board pattern (Copper-side view)
10
Y . 10.16 7.62
'2?74 ) 400 13007
106 Terminal 1 Terminal 8
‘ 7.62 i \. 4-1.1 dia.
| 3?0 { Terminal 5 4-.043 dia.
i‘] Terminal 16
H ‘ Tolerance: £0.1 +.004
Oq-gJL Schematic

AC output
® Output: AC
Output: AC
Input: DC +
@ Input: DC -
Case color: Black

10.16 7.62
DC output — 336
® Output: DC - ‘ 400 A‘ 300 ‘
® Output: DC + T o "o ®°
Input: DC + 7.62 +
® Input: DC - 800
put rL®
Case color: Red

General tolerance: £0.5 +.020

[
[ I Too
! ® Input power

source

LB

Specified polarities for
DC types are shown in
the parentheses.

(+)
Load power source

ACCESSORY

PCIA-PS

REFERENCE DATA

1. Load current vs. ambient temperature

2.-(1) Non-repetitive surge current vs. carrying
time (AC output)

2.-(2) Non-repetitive surge current vs. carrying
time (DC output)

1.0 < <
5 5§ s
I\ 3 30 3
< 0.8 ° 3
= Z\ & & 4
() 3 =]
= 2] 7]
3 06 &\ [ Qo
o 2 20 2 3
I+ = = ~
o [5°] [5°]
~ 04 2\ 5] g 8 S|
T T 2 P—
c c T—
2 10 e 2 =
0.2 - 1
0 )}
30" 0 20 40 60 80 01 2 345 710 20 30405070100 010 20 30405070100 200300 1,000
—— Ambient temperature, °C —— No. of cycles at 60 Hz —— Carrying time, ms
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3. Input current vs. input voltage characteristics
(AC/DC output)

4.-(1) Input current vs. input voltage
characteristics (AC input)
Tested sample: AQCD3-IM100/240 V AC, 5 pcs.

4.-(2) Input current vs. input voltage
characteristics (DC input)
Tested sample: AQCD3-IM4/24 V DC

30 ‘ 10 10
——|AC output
===DC output 9
25 8 s
<
£ e E,
£ 20 € =
o g 6 o 5
£ £ g
§ 15 / / f—':,) 3 5
5 v =
g / // 7 £ 4 é‘ 4 —_—
10 At e - T
I ] 4 e 3 v
5|6V 1ype) (12 V type) _(24 V type) 2 2 /’
i
00 10 20 30 0 100 200 300 0 5 10 15 20 25 30 35
—— Input voltage, V — Input voltage, V AC — Input voltage, V DC
5. Load current vs. ambient temperature
characteristics for adjacent mounting
1.0 l
\ le=20.02 mm_
/ 800 }HCH -
£=12.7 —
i 0.8 500 ‘Tcmh
C
[
306 \\
B \
(=}
~ 04 \\\
| E 000 )
02—,
2 :Ad‘jacent m‘ouming ﬁ)itch
0—30““ 0 20 40 60 80
—— Ambient temperature, jC
When used for the load less than rated In case the dummy resistor is not used,
In the case of the load current less than keep in mind that the residual voltage
rated, malfunction may result from the becomes as follows:
residual voltage across the both ends of Example:
the load even if the solid state relay is For the inductive load by the 5 mA load
turned off. current and the 200 V AC load voltage,
Use a dummy resistor as a the load impedance becomes 40 kW and
countermeasure. VelV = 16% is estimated from the below
The total of the current through the graph.
resistor and the load current must exceed Accordingly, the 32 V voltage remains
the min. rated load current. across the both ends of the load when
the solid state relay is turned off.
Ro (Dummy resistor) « Characteristics of residual voltage vs.
“ load impedance
—
[ Load |
“ T - s 100 ————
Load power source f =60 Hz
— Ve: Residual voltage
(=) V: Power voltage
5 ] I e
H @
| |SSR| ve— ®V
I el Veyioose| | @
—T V ' -
Input }J 40 Ve “
nput power source . L =
re /
20 /// P/ factor: 1
P )
=1 T— (rg‘é‘fg{ivgﬁgéa) B
T 1__ Power factor: 0.4
(inductive load)
0 20 20 60 80 100
Load impedance, kQ
For Cautions for Use, see page 2609.
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AQ1

Panasonic

h . AQ1 SOLID STATE RELAY
ideas for life

RELAYS

FEATURES

« Strong against high inrush current and long life

» Strong against high inrush current and long life
Optical isolation: 5 x107 operations

« No chattering or bouncing and no arc generation

* Both slim and flat package available

* SIL (single in line) terminal layout

» Zero-voltage turn-ON and Zero-current turn-OFF for
eliminating surge and reducing inrush currents and EMI

TYPICAL APPLICATIONS

mminch . Traffic signal control
 Terminal equipment of data processing
« Computer peripherals
* NC machines
» Automatic ticket punchers
TYPES
1. AQ1 Solid State Relays
. Zero-cross Input Load current
Load Isolation function Type voltage Load voltage Part No.
2 A (Vertical) 3t028VDC 2 A, 75t0250 V AC AQ2A2-ZP3/28VDC
AC Optically Z6r0-Cross 2 A (flat) 3t028V DC 2 A, 7510250 V AC AQ2A2-J-ZP3/28VDC
coupled isolation 5A 75to 250 V AC
5A 3to28VDC (3 A without heat sink) AQ5A2-ZP3/28VDC
bC Optically 1A 3to 28V DC 1A, 10to 200V DC AQ1AD2-3/28VDC
coupled isolation 2A 3t0 28V DC 2 A, 3t060VDC AQ2AD1-3/28VDC
2. Heat sink for AQ1 solid state relay (for 5 A types): AQ-HS-5A
AQ‘ZA“Z‘ ‘J‘ ‘ZP“3/28VDC‘
| - | |
Load current Load voltage Shape Type Input voltage
1A 2: 7510250 VAC Nil: Vertical type Nil:DC output 3/28 V DC: 3t0 28 V DC
2A D1: 3to60V DC J: Flat type ZP: AC output (Zero-cross)
5A D2: 10 to 200 V DC

296
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AQ1

SPECIFICATIONS

Rating (at 20°C 68°F, Ripple factor: less than 1%)

1. AC output type

Zero-cross

Remarks
2A | 5A
Input voltage 3t028V DC
Input side | Input impedance A(\gp::)o;(.sl\fDlg)z
Drop-out voltage, min. 0.8V
Max. load current 2A | 5 A* at ambient temperature
Load voltage 7510 250 V AC 40°C 104°F
Load side Non-repetitive surge current 80 A 100 A ﬁ]eg A?EyilfeRaE’\é%izDATA 2-(1). @y
Max. “OFF-state” leakage current 5mA at 200 V AC 60 Hz
Max. “ON-state” voltage drop 16V at Max. carrying current
Min. load current 50 mA
*5 A with heat sink 3 A without heat sink see “REFERENCE DATA 1-(2)”
2. DC output type
1 Atype | 2 Atype Remarks
Input voltage 3t028 Vv DC
Input side | Input impedance Approx. 1.6 k Q
Drop-out voltage, min. 0.8V
Max. load current 1A 2A at ambient temperature
Load voltage 10to 200 V DC 3to 60V DC 40°C 104°F
) Non-repetitive surge current 5A(15s)
Load side
Max. “OFF-state” leakage current 1mA at 200 V AC 60 Hz
Max. “ON-state” voltage drop 23V | 16V at Max. carrying current
Min. load current 5mA
Characteristics (at 20°C 68°F, Ripple factor: less than 1%)
AC output
Zero-cross DC output Remarks
2A 5A
Operate time, Max. (1/2 cycle of voltage sine wave) + 1 ms 0.5ms
Release time, Max. (/2 cycle of voltage sine wave) + 1 ms 2ms
Insulation resistance, Min. 100 M Q for input, output and case 100 M Q for input, output | at 500 V DC

Breakdown voltage

3,000 Vrms between
input and output

3,000 Vrms between input and output
1,500 Vrms among input, output and case

3,000 Vrms between
input-output

N Destructive 117.6 m/s? {12G}, 10 to 55 Hz at double amplitude of 2 mm 1 hour forX, v,z
Vibration axis
resistance [
Functional 117.6 m/s?2 {12G}, 10 to 55 Hz at double amplitude of 2 mm )1(0\?“2”;;2 for
) . . 5 times each for
2 2
Shock Destructive Min. 980 m/s2 {100 G} Min. 980 m/s? {100 G} X, Y, Z axis
resistance i
Functional Min. 980 m/s? {100 G} Min. 980 m/s2 {100 G} ;‘(t'\'{“‘?ai?gh for

Ambient temperature

—30°C to +80°C —22°F to +176°F

Storage temperature

—30°C to +100°C —22°F to +212°F

Operational method

Zero-cross (Turn-ON and Turn-OFF)

en_ds_aql: 010404J
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DIMENSIONS mm inch
AC output, 2A type (vertical)
Mounting hole location
a3 (Copper-side view)
1.299
( 128640 Copper foil
25 -
INPUT -1, "
| 984 415350,
.100x3 . X X
P 089 . 4883
0.8 .
os‘f‘H Schematic
224
SSR LOAD INPUT
® @ B @
+ -
General tolerance: £0.5 +.020 S
Load Input
power source power source

Tolerance: £0.1 +.004

AC output, 2A type (Flat)

Mounting hole location

(Copper-side view)

33
1.299 i
: d Copper 25.4 4-1.2DIA.
11 foil 1.000 4-.047DIA.
. | 433
= b d
236 T4-0.3D|A. N .039 LI 3
4-.031DIA O,SL
37]716.55
037) 1528 1016 )
L 400
_j7.82
54 .sgs l 4
1.000
1
l o+ ® $‘ T
T 25 .
10.16 1 INPUT [ LOAD L 1 127 &3, Schematic
|
T ® - @ T‘ J
= = Load Input
power source POW6+I' S_OUFCE
General tolerance: +0.5 +.020 S j
@ @
SSR| LOAD INPUT
® ®
Tolerance: 0.1 +.004
AC output, 5A type
Mounting hole location (Copper-side view)
54— 4-1.2DIA.
25.4
\ 2126 &b 4-.047DIA.
1.614
33— I 844
1.299 Copper foil ~ ‘ 1
T . | | 2.54x5 | 9.1
o5 100x3 A00%5 7 S 5axo 358
984 h .100x2 l
LOAD INPUT
l O ®|+0® 2-3.5DIA*
t T 20 20 2-.138DIA.
1559?“” || l .787 f .787 1
! 7.62 * There 2 holes are not necessary when not using heat sink (AQ-HS-5A)
0.8 .300
8L | 2 .
031 12.7.5.08 Schematic
7.62 -500°.200
.300
c2
o T T SSR| LoaD  INPUT
N ® @ 0 @
2l | L2
079 8.89110.16-079 ..
350 .400

{Load |-

Load
power source

General tolerance: £0.5 +.020

Input
power source

Tolerance: £0.1 +.004
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Heat sink (for AC output, 5A type)

AQ-HS-5A

When using heat sink, please refer to “Thermal Design (Page 25)”

A 2-M3 Screw depth: min. 10mm

mm inch

582
2-M3 Screw 2.283-.079
eE
VY 272
\)CH L1 G8a-079
52
205
25
038 .3%2
|
| | Hﬁ} ﬁ |
30-2 H n
1.181-.079 IH ‘ ‘
J—UBL Jak ]
M/.as.sws.‘ms.‘m5.‘315.‘315_315

General tolerance: +0.5 +.020

DC output, 1A, 2A types

33
1.299

LOAD | INPUT 92854 m
e

General tolerance: £0.5 +.020

Mounting hole location (Copper-side view)

25.4
1.000

Copper foil

4-1.2DIA.
4-.047DIA.
1.2.54%3, | 2.54x5 | |
.100x3 .100x5 2.54x2
.100x2

Schematic

SSR| 1oAD  INPUT

@ @ 6 @

] ]

Load Input
power source power source

Tolerance: 0.1 +.004

REFERENCE DATA

1. Load current vs. ambient temperature

(1) AC output zero-cross type (2 A type)

(2) AC output zero-cross type (5 A type)

25
p (e)

2.0 5
< <
ey = 4
%15 % 8 @ 7
3 A\ 3, A
e} e
2 O\ g
S 10 S

/ 2 %

05 ’

0 )L JL

30" 0 20 40 Ogg

60 80

—— Ambient temperature, °C

Allowable ambient temperature:
—30°C to +80°C —22°F to +176°F

-30 0 20 40 60 80
—— Ambient temperature, °C

d. External heat sink is not used.

e. In the case of mounting on heat sink (AQ-
HS-5A) or 66 x 66 x 2.0 thick aluminum plate.
The AQ-HS-5A heat sink is mounted on the
printed circuit board. The load current is
improved compared with the unmounted
condition as indicated in the diagram above.
When the 5 A type heat sink (AQ-HS-5A) or a
heat sink is not use, in order to provide good
cooling conditions, the back surface plate
should be exposed.

(3) DC type (1 A, 2 Atype)

a. DC type (2 A type)

Allowable temperature range:

—30°C to +80°C —22°F to +176°F

b. DC type (1 A type)

Allowable temperature range:
—30°C to +80°C —22°F to +176°F

2.5
2.0
< @
E s A
Z () N\
S 10 2 %

0

M
=30 0 20 40

60 80

——— Ambient temperature, °C

2. Non-repetitive surge current vs. carrying time
(1) AC output zero-crossing type (2 A type)

o
o

50

Non-repetitive surge current, A

10 50 100
— No. of cycles at 60 Hz
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2. Non-repetitive surge current vs. carrying time
(2) AC output zero-cross type (5 A type)

(3) DC output type

3. Input current vs. input voltage characteristics

32
< < 2
£ o 28
G 100 g 20
3 3 18 < 24
[0} o -
o NS 16 I
2 Bt g § 20
o g 14 3 b
2 g o Z
E=] 2 12 = 16
g 50 T~ g 10 ~ 3 e
o g N £
QL [ ™~ 12
< c 8 P~
2 S T~ P

Z 6 <t 8 /7
4 4 A
> A4 Input3to 28V type
(AC Output, 2 A, 5 A type and DC type)
10 50 100 0 50 100 500 1,000 00 4 8 12 16 20 24 28 32
—— No. of cycles at 60 Hz —— No. of cycles at 60 Hz —— Input voltage, V

1. When using bent output terminals
To avoid applying mechanical stress on
the main unit and molded section of the
solid state relay, radio pliers should be
used to grasp the terminals between the
point of bending and the molded case
when making the bends.

Solid state relay

Terminal bend section

Printed circuit board

Solder

2. When a heat sink is mounted on the
5Atype

The heat sink (AQ-HS-5A) or a heat sink
which can make good contact should be
used.

If a heat sink is used in which the contact
condition is bad, a heat conducting
compound should be used to improve the
heat radiation. (A silicon compound is a
typical example.) The compound should
be coated on the heat sink and the AQ1.

AQ-HS-5A heat radiator

4-M3 screws
(provided with AQ-HS-5A)

S
About 4 kg-cm of torque should be[]
& used for tightening the M3 screws.

For Cautions for Use, see page 2609.
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AQ-B

Panasonic AQ-B SOLID STATE RELAY

RELAYS

TYPICAL
APPLICATIONS

 Copying equipment

* NC machines, sequencers,
robots

« Air conditioners

FEATURES

» Two types available: Non zero-cross type and Zero-cross type
Non zero-cross type permits phase control and Zero-cross type
suppresses occurrence of noise.

« Slim type
The small-sized slim type (43 mm long x 9 mm wide x 24 mm high)
(1.693%.354%.945 inch) permits high density mounting to PC board.

» High dielectric strength: 1,500 V AC (between input and output)
4,000 V AC (between input and output)

Standard type (1,500 V AC) Reinforced type (4,000 V AC)
Type Load voltage Input voltage
Part No. Part No.
3to6VDC AQB1A1-ZT3/6VDC —
71014V DC AQB1A1-ZT7/14VvDC —
7510125V AC
10to 18 V DC AQB1A1-7T10/18VDC —
18to 30V DC AQB1A1-7ZT18/30VDC —
Zero-cross 1 A
3to6VDC AQB1A2-ZT3/6VDC AQB1A2-ZV3/6VDC
71014V DC AQB1A2-ZT7/14VvDC AQB1A2-ZV7/14VDC
75t0 250 V AC
10to 18 V DC AQB1A2-7T10/18VDC AQB1A2-7V10/18VDC
18to 30V DC AQB1A2-7T18/30VDC AQB1A2-zV18/30VDC
3to6VDC AQB2A1-ZT3/6VDC —
71014V DC AQB2A1-ZT7/14VvDC —
7510125V AC
10to 18 V DC AQB2A1-7T10/18VDC —
18to 30V DC AQB2A1-7ZT18/30VDC —
Zero-cross 2 A
3to6VDC AQB2A2-ZT3/6VDC AQB2A2-ZV3/6VDC
71014V DC AQB2A2-ZT7/14VvDC AQB2A2-ZV7/14VDC
75t0 250 V AC
10to 18 V DC AQB2A2-7T10/18VDC AQB2A2-7V10/18VDC
18to 30V DC AQB2A2-7T18/30VDC AQB2A2-7zV18/30VDC
3to6VDC AQB1A1-T3/6VDC —
71014V DC AQB1A1-T7/14VDC —
7510125V AC
10to 18 V DC AQB1A1-T10/18VDC —
18to 30V DC AQB1A1-T18/30VDC —
Non zero-cross 1 A
3to6VDC AQB1A2-T3/6VDC AQB1A2-V3/6VDC
71014V DC AQB1A2-T7/14VDC AQB1A2-V7/14VvDC
75t0 250 V AC
10to 18 V DC AQB1A2-T10/18VDC AQB1A2-V10/18VDC
18to 30V DC AQB1A2-T18/30VDC AQB1A2-V18/30VDC
3to6VDC AQB2A1-T3/6VDC —
71014V DC AQB2A1-T7/14VDC —
7510125V AC
10to 18 V DC AQB2A1-T10/18VDC —
18to 30V DC AQB2A1-T18/30VDC —
Non zero-cross 2 A
3to6VDC AQB2A2-T3/6VDC AQB2A2-V3/6VDC
7t014V DC AQB2A2-T7/14VDC AQB2A2-V7/14VDC
7510 250 V AC
10to 18 VDC AQB2A2-T10/18VDC AQB2A2-V10/18VDC
18to 30V DC AQB2A2-T18/30VDC AQB2A2-V18/30VDC
Ex. AQB —— |zt | | sevpc |
\

Load current Load voltage Type Input voltage
1A 1:75t0 125V AC ZT: Zero-cross type: 1,500 V ZV: Zero-cross type: 4,000 V 3/6, 7/14, 10/18,
2A 2: 7510250V AC T: Non zero-cross type: 1,500 V V: Non zero-cross type: 4,000 V 18/30 vV DC
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SPECIFICATIONS

Ratings (at 20°C 68°F, Input voltage ripple: 1% or less)
1. Zero-cross type

1 Atype
Part No. AQB1A2-ZT | AQB1A2-ZT | AQB1A2-ZT | AQB1A2-ZT
AQB1A1-ZT | AQB1A1-ZT | AQB1A1-ZT | AQB1A1-ZT | 3/6VDC 7/14vDC 10/18VvDC | 18/30vDC Remarks
3/6VDC 7/14VDC 10/18VDC | 18/30VDC |AQB1A2-ZV | AQB1A2-ZV | AQB1A2-ZV | AQB1A2-ZV
Iltem 3/6VDC 7/14vDC 10/18VvDC | 18/30vDC
Inout voltage 3to 7to 10 to 18 to 3to 7to 10 to 18 to
2 p 9 6V DC 14V DC 18V DC 30V DC 6V DC 14V DC 18V DC 30V DC
'E . Approx. Approx. Approx. Approx. Approx. Approx. Approx. Approx.
5 | Inputimpedance | o450 | 0.75k0 1.2kQ 215kQ | 018kQ | 0.75kQ 12kQ 2.15 kQ
c
D(op-outvonage, 1v
min.
Max. load current 1A See "“DATA 1"
Load voltage 75t0 125V AC 75t0 250 V AC
Frequency 45 to 65 Hz
Repetitive peak 400V 600 V
© voltage, max.
3 i —
% | Non-repetitive 10A In one cycle
3 surge current at 60 Hz
S | “OFF-state” . .
|
leakage current 0.6 mA/100 V applied 1.1 mA/200 V applied at 60 Hz
Max. “ON-state” at max. car-
16V ;
voltage drop rying current
Min. load current 10 mA | 20 mA
OFF state dV/dt 100 V/us
2A type
Part No. AQB2A2-ZT | AQB2A2-ZT | AQB2A2-ZT | AQB2A2-ZT
AQB2A1-ZT | AQB2A1-ZT | AQB2A1-ZT | AQB2A1-ZT | 3/6VDC 7/14vDC 10/18VDC | 18/30vVDC Remarks
3/6VDC 7/14VDC 10/18VDC | 18/30VDC |AQB2A2-ZV | AQB2A2-ZV | AQB2A2-ZV | AQB2A2-ZV
Item 3/6VDC 7/14vDC 10/18VDC | 18/30vVDC
3to 7to 10 to 18 to 3to 7to 10 to 18 to
2 Input voltage 6VDC | 14vDC | 18vDC | 30VDC | 6VDC | 14VDC | 18VDC | 30VDC
'E . Approx. Approx. Approx. Approx. Approx. Approx. Approx. Approx.
5 | Input impedance | 4 7g 0 0.75 kQ 1.2 kQ 2.15 kQ 0.18 kQ 0.75 kQ 1.2 kQ 2.15 kQ
c
= | Drop-out voltage, 1v
min.
Max. load current 2A See “DATA 1”
Load voltage 75t0 125V AC 75t0 250V AC
Frequency 45 to 65 Hz
Repetitive peak
© voltage, max. 400V 600V
2 | Non-repetitive In one cycle
% surge current 20A at 60 Hz
S | “OFF-state” . .
-
leakage current 0.6 mA/100 V applied 1.1 mA/200 V applied at 60 Hz
Max. “ON-state” at max. car-
16V :
voltage drop rying current
Min. load current 10 mA 20 mA
OFF state dV/dt 100 V/us
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2. Non zero-cross type

1 Atype
Part No. AQB1A2-T | AQB1A2-T | AQB1A2-T | AQB1A2-T
AQBIAL-T | AQB1A1-T | AQB1A1-T | AQB1AL-T 3/6VDC 7/14VvDC | 10/18VDC | 18/30VDC Remarks
3/6VDC 7/14VvDC | 10/18VDC | 18/30VDC | AQB1A2-V | AQB1A2-V | AQB1A2-V | AQB1A2-V
Iltem 3/6VDC 7/14VvDC | 10/18VDC | 18/30VDC
Inout voltage 3to 7to 10to 18 to 3to 10to 18 to
2 P 9 6V DC 14V DC 18V DC 30V DC 6V DC 14V DC 18V DC 30V DC
'E . Approx. Approx. Approx. Approx. Approx. Approx. Approx. Approx.
5 |Inputimpedance | ogyg | 0.75kO 1.2kQ 215kQ | 018kQ | 0.75kQ 12kQ 2.15 kQ
o
= | Drop-out voltage, 1v
min.
Max.load current 1A See “DATA 1"
Load voltage 75t0 125V AC 75t0 250V AC
Frequency 4510 65 Hz
Repetitive peak
© voltage, max. 400 v 600 v
2 : —
-5 | Non-repetitive 10A In one cycle
- | surge current at 60 Hz
S “OFF-state”
- 0.6 mA/100 V applied 1.1 mA/200 V applied at 60 Hz
leakage current
Max. “ON-state” 16V at max. car-
voltage drop ' rying current
Min. load current 10 mA ‘ 20 mA
OFF state dV/dt 100 V/us
2 A type
Part No. AQB2A2-T | AQB2A2-T | AQB2A2-T | AQB2A2-T
AQB2A1-T | AQB2A1-T | AQB2A1-T | AQB2A1-T 3/6VDC 7/14vDC | 10/18vDC | 18/30VDC Remarks
3/6VvDC 7/14VvDC | 10/18VDC | 18/30VDC | AQB2A2-V | AQB2A2-V | AQB2A2-V | AQB2A2-V
Item 3/6VDC 7/14vDC | 10/18vDC | 18/30VDC
Inout voltage 3to 7to 10 to 18 to 3to 10 to 18 to
g 9 6VDC | 14VDC | 18VDC | 30VDC | 6VDC | 14vDC | 18VvDC | 30VDC
'E . Approx. Approx. Approx. Approx. Approx. Approx. Approx. Approx.
5| Inputimpedance | o450 | 0.75kQ 12kQ 215kQ | 018kQ | 0.75kQ 12kQ 215 kQ
c
= | Drop-out voltage, 1v
min.
Max.load current 2A See “DATA 1"
Load voltage 75t0 125V AC 75t0 250 V AC
Frequency 45 to 65 Hz
Repetitive peak 400V 600 V
° voltage, max.
g i —
% | Non-repetitive 20A In one cycle
< | surge current at 60 Hz
S “OFF-state”
— 0.6 mA/100 V applied 1.1 mA/200 V applied at 60 Hz
leakage current
Max. “ON-state” at max. car-
16V ’
voltage drop rying current
Min. load current 10 mA ‘ 20 mA
OFF state dV/dt 100 V/us
Characteristics (at 20°C 68°F, Input voltage ripple: less than 1%)
Zero-cross type Non zero-cross t
Iltem typ Zero-ct SS. ype Remarks
Standard type \ Reinforced type Standard type \ Reinforced type
Operate time, max. (/2 cycle of voltage sine wave) +1 ms 0.5ms
Release time, max. (/2 cycle of voltage sine wave) +1 ms
Insulation resistance, min. 100 Q between input and output
1,500 V AC 4,000 VAC 1,500 V AC 4,000 VAC
Breakdown voltage between input between input between input between input For 1 minute
and output and output and output and output
o . Functional 10 to 55 Hz at double amplitude of 3 mm 10 minutes for X, Y, Z axes
Vibration resistance - -
Destructive 10 to 55 Hz at double amplitude of 3 mm 1 hour for X, Y, Z axes
. Functional Min. 980 m/s2 {100 G} 4 times for X, Y, Z axes
Shock resistance - - -
Destructive Min. 980 m/s2 {100 G} 5 times for X, Y, Z axes

Ambient temperature

—20°C to +80°C —4°F to +176°F

Storage temperature

—25°C to +85°C —13°F to +185°F

Operational method

Zero-cross Turn-ON
Zero-cross Turn-OFF

Random Turn-ON
Zero-cross Turn-OFF
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OPERATING PRINCIPLE

Internal circuit
Zero-cross type

+ Phototriac
coupler

Input
terminal

Wave form of input and output (Resistive load)

Snubber_circuit
pa S e}

Output
terminal

Load voltage

Input signal

ON[
OFF
Load current

Trigger circuit

Phototriac
coupler

Input
terminal

Trigger circuit

R, Output

C

'
'
'
'
i
'
'
'
'
1

terminal

Load voltage fvgvgvﬁ

ON——
Input signal OFF

Load current

DIMENSIONS

(Common for zero-cross and
Non zero-cross type)

\ Max. 43

Max. 9

1.693

.354

mm inch

PC board pattern (BOTTOM VIEW)

Copper

4-1.4 dia.
| 4-.055 dia.

| 275
F 1.083

ek

Terminal

‘“?907*‘ 492

126 | 100 "]

.394

Max. 20
787
ol | |
i | I [4
U U1 U r.157
1 039 |1 1 o5,
039 039 | .039 :
311%’ I llr—-Max. 2
5412510 ‘
197 .492 394
( )
J @ Output: AC
@ Output: AC
® Input: DC +
@ ® @ 0] @ Input: DC -
General tolerance: £0.5 +.020

Terminal connection diagram

INPUT  LOAD
@ o @ 0

-+
[t

Input power | 5ad power source
source

REFERENCE DATA

1. Load current vs. ambient temperature

3.0

25

n
o

2 Atype

-
(&)

Load current, A

1 Atype

-
o

ol
30" 0 20 40 60 80
——— Ambient temperature, °C

2-1. Non-repetitive surge current vs. carrying
time (1 A type)
30

n
o

n
o

-
o

-
o

Non-repetitive surge current, A

1 2 345 710 20 30405070100
—— No. of cycles at 60 Hz

2-2. Non-repetitive surge current vs. carrying
time (2 A type)
30

n
o

n
o

-
(&)

-
o
v

Non-repetitive surge current, A

1 2 345 710 20 30405070100
— No. of cycles at 60 Hz

3. Input current vs. input voltage

4. Load current vs. ambient temperature for adjacent mounting

1 Atype 2 Atype
45
40 1.0 2.0
£=20.32 mm £=20.32 mm
< < \\\\ 800 inch < \\\\\ 00 inch
£ 35 > N 2=12.7 mm o N £=12.7 mm
£ 30 (3106 Vtype) g \\\\</ 00 inch 515 \\\\(/ o0 ich
15 = =9.0 mm t =9.0 mm
‘% 25 'P/ L ! 3 \%\/ 354 inch 8 N\/ 54 inch
o el e
= I I
S s TRIEVIPO) | o150y type) S os AN S 10 AN
£ / V(1010 18V type) \\ X
nx — H I H [H] ) [H
10 S — 05—
AN 22
5 2 =Adjacent mounting £ =Adjacent mounting
0 | | 0 | |
0 10 20 30 0 0 20 40 60 80 20 40 60 80
—— Input voltage, V —— Ambient temperature, jC —— Ambient temperature, jC
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NOTE

When used for the load less than rated
In case of the load current less than
rated, malfunction may result from the
residual voltage across the both ends of
the load even if the solid state relay is
turned off.

Use a dummy resistor as a countermea-
sure.

The total of the current through the
resistor and the load current must exceed
the min. rated load current.

R, (dummy resistor)

SSR power

In case the dummy resistor is not used,
keep in mind that the residual voltage
becomes as follows:

Example:

For the inductive load by the 5 mA load
current and the 200 V AC load voltage,
the load impedance becomes 40 k © and
VelV = 16% is estimated from the right
above graph. Accordingly, the 32 V
voltage remains across the both ends of
the load when the solid state relay is
turned off.

* Characteristics of residual voltage vs.
load impedance

L e e I e

f = 60 Hz
[~ Ve: Residual voltage
V: Power voltage

T

80

60— v
Ve
v X100, |
% 1
40 z
L7 | —
7 A
20 47 L
47 Power factor: 1
=1 T (resistive load) _|
Lt J1—— Power factor: 0.4
(inductive load)
0 10 20 30 40 50

—— Load impedance, kQ

For Cautions for Use, see page 2609.
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Panasonic

ideas for life

SOLID STATE RELAY

FEATURES

1. So slim with 9 mm .354 inch
thickness

The thin type (45 mm long x 24 mm high
% 9 mm wide) (1.772x.945x.354 inch)

N @ Please contact us about TUV certified products.

AQS8

RELAYS

frequency interference (RFI) and electro-
magnetic interference (EMI).

The nonzero-cross type features a short
operation time which permits phase
control.

5. High dielectric strength: 3,000 V AC

permits high density mounting.

2. Excellent in noise resistance

Since the input and output are insulated
by the photo TRIAC coupler, the noise on

(between input and output)

6. Two kinds of terminals distance are
available. (5.08 mm and 7.62 mm) (.200
and .300 inch)

mm inch g;((jee(?utput side is not fed back to the input 7. High reliability, long life and
3. Snubber circuit integrated maintenance-free
The snubber circuit is integrated to
prevent malfunction caused by the rapid TYPICAL APPLICATIONS
rise of the voltage on the output side, Most suitable as drivers for small size AC
such as inductive load and noise. motors, solenoids, solenoid valves and
4.Zero-cross and nonzero-cross types So on.
are available. 1. Copying equipment
The zero-cross type generates minimal 2. Air conditioners
noise by suppressing occurrence of radio 3. Industrial equipment such as NC
machines, sequencers, robots and so on
TYPES
1. Zero-cross type 2. Nonzero-cross type
Input Input
tg_rmFi)nals Mgﬁ.rle()rfltd vtﬁ;‘ge vlonlfa L;;te Part No. te_rm?nals Mcauxr.rlgrid vtﬁgge vl()r}gge Part No.
istance distance
5V DC |AQ2A1-C1-ZT5VDC 5V DC |AQ2A1-C1-T5VDC
75Vt°A%:25 12V DC | AQ2A1-C1-ZT12VDC 75\}‘;155 12V DC | AQ2A1-C1-T12VDC
oA 24V DC |AQ2A1-C1-ZT24VDC ) A 24V DC |AQ2A1-C1-T24VDC
5V DC |AQ2A2-C1-ZT5VDC 5V DC |AQ2A2-C1-T5VDC
75\}‘;%50 12V DC | AQ2A2-C1-ZT12VDC 75\/“;%50 12V DC | AQ2A2-C1-T12VDC
52'82 m 24V DC |AQ2A2-C1-ZT24VDC 52-83’ E& 24V DC | AQ2A2-C1-T24VDC
type 5V DC |AQ3A1-C1-ZT5VDC type 5V DC |AQ3A1-C1-T5VDC
75\}‘;%:25 12V DC | AQ3A1-C1-ZT12VDC 75\/“"&25 12V DC | AQ3AI-C1-T12VDC
aA 24V DC |AQ3A1-C1-ZT24VDC A 24V DC |AQ3A1-C1-T24VDC
5V DC |AQ3A2-C1-ZT5VDC 5V DC |AQ3A2-C1-T5VDC
75\}‘;@50 12V DC | AQ3A2-C1-ZT12VDC 75\/“;2:0 12V DC | AQ3A2-C1-T12VDC
24V DC |AQ3A2-C1-ZT24VDC 24V DC |AQ3A2-C1-T24VDC
5V DC |AQ2A1-C2-ZT5VDC 5V DC |AQ2A1-C2-T5VDC
75\}‘;%:25 12V DC | AQ2A1-C2-ZT12VDC 75\/“"&25 12V DC | AQ2A1-C2-T12VDC
oA 24V DC |AQ2A1-C2-ZT24VDC oA 24V DC |AQ2A1-C2-T24VDC
5V DC |AQ2A2-C2-ZT5VDC 5V DC |AQ2A2-C2-T5VDC
75\}‘;@50 12V DC | AQ2A2-C2-ZT12VDC 75\/“;2:0 12V DC | AQ2A2-C2-T12VDC
73-85 m 24V DC |AQ2A2-C2-ZT24VDC 73-35 E& 24V DC | AQ2A2-C2-T24VDC
type 5V DC |AQ3A1-C2-ZT5VDC type 5V DC |AQ3A1-C2-T5VDC
75\}‘;%:25 12V DC | AQ3A1-C2-ZT12VDC 75\/“"&25 12V DC | AQ3AI-C2-T12VDC
aA 24V DC |AQ3A1-C2-ZT24VDC A 24V DC |AQ3A1-C2-T24VDC
5V DC |AQ3A2-C2-ZT5VDC 5V DC |AQ3A2-C2-T5VDC
75\}‘;@50 12V DC | AQ3A2-C2-ZT12VDC 75\/“;2:0 12V DC | AQ3A2-C2-T12VDC
24V DC |AQ3A2-C2-ZT24VDC 24V DC |AQ3A2-C2-T24VDC
Remark: Standard packing Carton: 20 pcs.; Case: 200 pcs.
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RATINGS

1. Rating (Ambient temperature: 20°C, 68°F; Voltage ripple on the input side: 1% or less)
1) Zero-cross type

2 Atype
Part No. | AQ2A1-C1- AQ2A1-C1- AQ2A1-C1- AQ2A2-C1- AQ2A2-C1- AQ2A2-C1-
ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC Remarks
AQ2A1-C2- AQ2A1-C2- AQ2A1-C2- AQ2A2-C2- AQ2A2-C2- AQ2A2-C2-
Iltem ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC
24V DC 24V DC The parenthesized values
o | Control voltage (i X)%S) © éztsll?ﬁw) (21.6to (i :{)%S) ©@ ézt(;/l?ﬁw) (21.6to represent the allowable
2 : . 26.4V) : : 26.4V) voltage ranges
3 . Approx. Approx. Approx. Approx. Approx. Approx.
£/ Inputimpedance 0.18k Q 055k Q 14KQ 0.18kQ 0.55k O 1.4kQ
Drop-out voltage min. 0.5V min. 1.2 V min. 2.4 V min. 0.5V min. 1.2 V min. 2.4V
At ambient temperature of
*
Max. load current 2 A1 30°C or less
Load voltage 75t0 125V AC 75t0 250 V AC
Frequency 45 to 65 Hz
Repetitive peak
© OFF voltage 400V 600V
2 - —
5 | Non-repetitive 30 A*2 In one cycle at 60 Hz
g |surge current
9 [ Max. “OFF-state” . .
-
leakage current 2.5 mA/100 V applied 5 mA/200 V applied
Max. “ON-state” )
voltage drop 16V at max. carrying current
Min. load current 25 mA*3 50 mA*3
OFF state dV/dt 50 Vius AL amblent temperature of
* 3 Atype
Part No. | AQ3A1-Cl- AQ3A1-C1- AQ3A1-C1- AQ3A2-C1- AQ3A2-C1- AQ3A2-C1-
ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC Remarks
AQ3A1-C2- AQ3A1-C2- AQ3A1-C2- AQ3A2-C2- AQ3A2-C2- AQ3A2-C2-
Item ZT5VDC ZT12VDC ZT24VDC ZT5VDC ZT12VDC ZT24VDC
24V DC 24V DC The parenthesized values
5VvDC 12v DC 5VvVDC 12v DC
o | Control voltage (21.6to (21.6to represent the allowable
k= (4to6V) (9.6 to 14.4V) 26.4V) (4to 6V) (9.6 to 14.4V) 26.4V) voltage ranges
3 . Approx. Approx. Approx. Approx. Approx. Approx.
£|Inputimpedance | 515 055k O 14kQ 018k Q 055k O 14KQ
Drop-out voltage min. 0.5V min. 1.2 V min. 2.4V min. 0.5V min. 1.2 V min. 2.4V
At ambient temperature of
*1
Max. load current 3A 30°C or less
Load voltage 75t0 125V AC 7510 250 V AC
Frequency 45 to 65 Hz
Repetitive peak
© OFF voltage 400V 600V
B | Non-repetitive 2
% surge current 80 A In one cycle at 60 Hz
o “ _ ”
S | Max. "OFF-state 2.5 mA/L00 V applied 5 MA/200 V applied
leakage current
Max. “ON-state” )
voltage drop 1.6V at max. carrying current
Min. load current 25 mA*3 50 mA*s
OFF state dV/dt 50 V/us géfgb'em temperature of

Notes: *1) Refer REFERENCE DATA 1, characteristics of load current vs. ambient temperature.

*2) Refer to REFERENCE DATA 2, characteristics of non-repetitive surge current vs. carrying time.

*3) When the load current is less than the min. load current, refer to “NOTE” on page 311.
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2) Non zero-cross type

* 2 Atype
Part No. | AQ2A1-C1- AQ2A1-C1- AQ2A1-C1- AQ2A2-C1- AQ2A2-C1- AQ2A2-C1-
T5VDC T12VDC T24VDC T5VDC T12VvDC T24VDC Remarks
AQ2A1-C2- AQ2A1-C2- AQ2A1-C2- AQ2A2-C2- AQ2A2-C2- AQ2A2-C2-
Item T5VDC T12VDC T24VDC T5VDC T12VDC T24VDC
24V DC 24V DC The parenthesized values
5VvVDC 12vDC 5V DC 12 v DC
o | Control voltage (21.6to (21.6to represent the allowable
k= (4to6V) (9.6 to 14.4V) 26.4V) (4to6V) (9.6 to 14.4V) 26.4V) voltage ranges
3 . Approx. Approx. Approx. Approx. Approx. Approx.
2| Inputimpedance 0.3kQ 0.8kQ 18kQ 03k0Q 0.8kQ 1.8kQ
Drop-out voltage min. 0.5V min. 1.2V min. 2.4V min. 0.5V min. 1.2V min. 2.4V
Max. load current 2 AM At ?mb|ent temperature of
30°C or less
Load voltage 75t0 125V AC 75t0 250 V AC
Frequency 45 to 65 Hz
Repetitive peak
© OFF voltage 400V 600V
2 i —
5 | Non-repetitive 30 A*2 In one cycle at 60 Hz
g |surge current
9 | Max. “OFF-state” . .
-
leakage current 2.5 mA/100 V applied 5 mA/200 V applied
Max. "ON-state 16V at max. carrying current
voltage drop
Min. load current 25 mA*3 50 mA*3
OFF state dV/dt 50 V/us g‘(t)oacm bient temperature of
* 3 Atype
Part No. | AQ3A1-C1- AQ3A1-C1- AQ3A1-C1- AQ3A2-C1- AQ3A2-C1- AQ3A2-C1-
T5VDC T12VDC T24VDC T5VDC T12VvDC T24VDC Remarks
AQ3A1-C2- AQ3A1-C2- AQ3A1-C2- AQ3A2-C2- AQ3A2-C2- AQ3A2-C2-
Item T5VDC T12VDC T24VDC T5VDC T12VDC T24VDC
24V DC 24V DC The parenthesized values
o | Control voltage (i X)%S) ©@ ézt:ﬁaw (21.6to (‘51 :{)%3) © éztgllaiV) (21.6to represent the allowable
2 : : 26.4V) : : 26.4V) voltage ranges
3 . Approx. Approx. Approx. Approx. Approx. Approx.
£/ Inputimpedance 0.3kQ 0.8kQ 1.8kQ 0.3kQ 08kQ 1.8kQ
Drop-out voltage min. 0.5V min. 1.2 V min. 2.4V min. 0.5V min. 1.2 V min. 2.4V
At ambient temperature of
*
Max. load current 3 A% 30°C or less
Load voltage 75t0 125V AC 75t0 250 V AC
Frequency 45 to 65 Hz
Repetitive peak
o OFF voltage 400V 600 V
2 - —
5 | Non-repetitive 80 A*2 In one cycle at 60 Hz
3 surge current
9 [ Max. “OFF-state” . .
-
leakage current 2.5 mA/100 V applied 5 mA/200 V applied
Max. “ON-state” )
voltage drop 16V at max. carrying current
Min. load current 25 mA*3 50 mA*3
OFF state dV/dt 50 Vs AL ambient temperature of

Notes: *1) Refer REFERENCE DATA 1, characteristics of load current vs. ambient temperature.

*2) Refer to REFERENCE DATA 2, characteristics of non-repetitive surge current vs. carrying time.

*3) When the load current is less than the min. load current, refer to “NOTE” on page 311.
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2. Characteristics (Amdient temperature: 20°C 68°F; Input voltage ripple: 1% or less)

Item Type Zero-cross type Non-zero-cross type Remarks
Operate time, max. 1/2 cycle of voltage sine wave + 1 ms 1ms
Release time, max. 1/2 cycle of voltage sine wave + 1 ms
Insulation resistance, min. 10°Q2 between input and output at 500 V DC
For 1 minute

Breakdown voltage

3,000 V AC between input and output

10 to 55 Hz at double amplitude of 3 mm

10 min. for X, Y, Z axis

10 to 55 Hz at double amplitude of 3 mm

1 hour for X, Y, Z axis

Min. 980 m/s2 {100 G}

4 times each for X, Y, Z axis

Vibration Functional
resistance | Destructive
Shock Functional
resistance | Destructive

Min. 980 m/s2 {100 G}

5 times each for X, Y, Z axis

Ambient temperature

—30°C to +80°C —22°F to +176°F

Storage temperature

—30°C to +100°C —22°F to +212°F

Operational method

Zero-cross (Turn ON and Turn OFF)

‘ Random turn ON, zero-cross turn OFF

DIMENSIONS

(Common for zero-cross and nonzero-cross types)
1. Input terminals distance 5.08 mm .200 inch

1) 2 Atype

9 max.
I 45 max.
1772 | 354
24 max.
945
- @INPUT® + | @LOAD® \
8 min.
315
2.5
5.08 127 .
098 7500 500 400 4-0.8 dia.
4-.031
P —
@ ® @ @

General tolerance: £0.5 +.020

mm inch

Mounting hole location (Bottom view)

27.0. Copper foil

Terminal@%@ @ @
2.54%2| o 54x5 | 2.54x4| \4-1.2 dia.

100x2 ~.100x5"100x4  4-.047

Tolerance: £0.1 +.004

Schematic
INPUT LOAD
@ O @ @

-+
L
Input L d

oal
power source power source

2) 3 Atype

| 43 max. | 9 max,
1683 [354

- @INPUT® + @LOAD ®

General tolerance: £0.5 +.020

Mounting hole location (Bottom view)

| 27.94 , Copper foil
1.100
Terminal @f ® @ )
2.54%2| o 54x5 | 2.54%x4| \4-1.2 dia.

100x2 1005 "100x4  4-.047

Tolerance: £0.1 +.004

Schematic
INPUT LOAD
@ O @ @

-+
Input L d

oa
power source power source
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2. Input terminals distance 7.62 mm
1) 2A type

.300 inch

\ ! 9 max.
45 T \ ‘ .354 ‘
24 max
.945
- @INPUT® + @LOAD ®
8 min.
315
. 12.7_ ]|
098 .300 00 0 4-0.8 dia.
4-.031
P —
@ ©)] @ @

General tolerance: +0.5 +.020

mm inch

Mounting hole location (Bottom view)

. Copper foil

1 200
Terminal@é
2.54x3| 254x5_|2.54x4| \4-1.2dia.

100><3 .100x5 7 .100x4 " 4-.047

Tolerance: £0.1 +.004

Schematic

INPUT LOAD
@ o @

-+

Load
Input ad

power sourceé power source

2) 3A type

I 43 max. ] 9 max.
1.693 .354
32 max.
1.259
- @INPUT®+ @LOAD ®
8 min.
.31‘5
¥

4-0.8 dia.
4-.031

[ _ v

@ ® @ @

General tolerance: £0.5 +.020

Mounting hole location (Bottom view)

. Copper foil

1 200
Termlnal@é
1.2.54x4| 4-1.2 dia.

.100x4 " 4-.047

Tolerance: £0.1 +.004

Schematic

-+

Input d

Loa
power source power source

REFERENCE DATA

1. Characteristics of load current vs. ambient
temperature

2. Characteristics of non-repetitive surge current vs. carrying time

Conditions: Natural cooling (2 A type) (3 Atype)
< <
3.0 £ =
100 100
% 3 Atype g g
< 25 A b °
£ 2 Atype %‘ S 80 S 80
g 50 £ 2 2
3 @ & E g
= £ 60
E 15 x & @ % \\i.
g 2 5 5 ~
£ 40 I 40 L
1.0 S S ™
T 0‘ z -4
T~
05 20 v — 20
[ 0 0
-30 0 20 40 60 80 5 10 50 100 5 10 50 100
—— Ambient temperature, °C —— No. of cycles at 60 Hz —— No. of cycles at 60 Hz
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3. Characteristics of input current vs. input
voltage
—ZEero-cross type ---Nonzero-cross type

30

os| |
< | ]
E ol
;c-: 20 l / L
5
= 15 7 I, /
=3 v , Pid
E‘ 4 " ¢'
Ty I (12 V type) ~ (24 V type)
T (5 V type)

5

0

0 10 20 30

— Input voltage, V

4. Characteristics of load current vs. ambient temperature for adjacent mounting

Conditions: Natural cooling

(2 Atype)

25

2.0 < £ =20.32 mm{
< \ \\ 800 inch
o N 4 =12.7 mm—j
g \\ < 500 inch
g 15 A 9.0 mm—]
8 \ 354 inch
g NN
Q
3 1.0 N

I N
os—{H ] [H]
AN
£ =Adjacent mounting pitch
oLp | | |

30" 0 20 40 60 80
—— Ambient temperature, °C

(3 Atype)

3.0

— Load current, A

oL p | |

N 500 inch 7
£=9.0mm
2o N

l

\\\\ 2 =20‘.32 mm |
NN

54 inch 7]

AN

A

B

£ =Adjacent mounting pitch
|

30" 0 20 40 60 80

—— Ambient temperature, °C

Approved standards list

Product . - .
name File No. Qualified ratings
UL 2A type: 2 A 125,250V AC
E95895 2 A 125V AC (Tungsten)
AQ8 FLA1A LRA6A125, 250V AC
CSA 3Atype: 3 A 125,250 V AC
LR26550 3 A 125V AC (Tungsten)
FLA15A, LRA9 A 125,250V AC
NOTE

1. When used for the load less than
rated

In case of the load current less than
rated, malfunction may result from the
residual voltage across the both ends of
the load even if the solid state relay is
turned off. Use a dummy resistor as a
countermeasure.

The total of the current through the
resistor and the load current must exceed
the min. rated load current.

R, Dummy resistor

Load

X power

source

In case the dummy resistor is not used,
keep in mind that the residual voltage
becomes as follows:

Example:

For the inductive load by the 20 mA load
current and the 200 V AC load voltage,
the load impedance becomes 10 k © and
VelV = 14% is estimated from the right
above graph. Accordingly, the 28 V
voltage remains across the both ends of
the load when the solid state relay is
turned off.

« Characteristics of residual voltage vs.
load impedance

00— T T ]
f=60Hz
— Ve: Residual voltage
V: Power voltage
80 4
/
L ”
/|
60— #
Ve
v><100 | .,
(%) 7/ .
40 7
, Power factor:1 |

20 —T— (resistor load) _ |
// —+— Power factor:0.4
Vi (induction load) __|

[ ]
10 20 30 40 50
Load impedance (k<)

2. Solder the terminals within 5
seconds at 260°C 500°F.

3. when the terminal is bent

Care shall be taken neither to apply
mechanical stresses to the mold area of
the solid state relay nor to bend the
terminal 45 degrees or more.

Max.
45°
Solid Printed board

state relay /

Solder

For Cautions for Use, see page 2609.
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Panasonic

AQ-F SOLID STATE RELAY

FEATURES

» Same size, same terminal arrangement as HC relay
Sockets for HC relays are applicable

» Two load types available: DC output type (2 A, 3 A)
AC output type (2 A, 3 A)

» Wide range of input voltage: 3V to 28V

AQ

« Suitable for high-capacity and high-frequency switching

F

RELAYS

mm inch
Drive for small-sized motor, heater, solenoid and Type Part No.
electromagnetic valves. Zero-cross 2 A AQF2A2-ZT3/28VDC
« NC machine AC output
- I ) Zero-cross 3 A AQF3A2-ZT3/28VDC
* Printing machine 5C outout 2A AQF2AD1-3/28VDC
. i utpu
Machine t90| _ P 3A AQF3AD1-3/28VDC
* Robot for industrial use
» Wrapping and packing machine
Ratings (at 20°C 68°F, Input voltage ripple: 1% or less)
Type AC output DC output Remarks
Item AQF2A2-ZT3/28VDC | AQF3A2-ZT3/28VDC | AQF2AD1-3/28VDC | AQF3AD1-3/28VDC
Input voltage 3t028VDC
Input | Input impedance Approx. 1.6 k Q (3to 28 V DC)
side _
Dr_op out voltage, 0.8V DC
min.
See “REFERENCE DATA
Max. load current 2A 3A 2A 3A 1" on the following page
Load voltage 7510 250 V AC 3to 60V DC
Non-repetitive 80 A 5A 6A AC:. In one cycle at 60 Hz
Load |surge current DC:1s
side | Max. “OFF-state” AC: at 60 Hz 200 V
leakage current 5mA 1 mA DC: at60 V
Max. "ON-state” 16V at max. carrying current
voltage drop
Min. load current 50 mA ‘ 5mA
Characteristics (at 20°C 68°F, Input voltage ripple: 1% or less)
AC output DC output
Type R K
tem AQF2A2-7T3/28 AQF3A2-ZT3/28 emarks

AQF2AD1-3/28 VDC

AQF3AD1-3/28 VDC

VDC VDC
Operate time max. (/2 cycle of voltage sine wave) + 1 ms 0.5ms
Release time, max. (/2 cycle of voltage sine wave) + 1 ms 2ms

Insulation resistance, min.

100 M Q between input and output

Initial at 500 V DC

Breakdown voltage

2,000 Vrms between input and output

Initial for 1 min.

Vibration Functional 10 to 55 Hz double amplitude of 3 mm 10 min. for X, Y, Z axes
resistance | Destructive 10 to 55 Hz double amplitude of 3 mm 1 hour for X, Y, Z axes
Functional Min. 980 m/s2 {100 G} 4 times each for X, Y, Z
Shock axes
resistance -
Destructive Min. 980 m/s2 {100 G} 2;'6’265 each for X, Y, Z

Ambient temperature

—30°C to +80°C —22°F to +176°F

Storage temperature

—30°C to +100°C —22°F to +212°F

Operational method

Zero-cross (Turn-ON and Turn-OFF) ‘
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OPERATING PRINCIPLE

Internal circuit
AC output type

Snubber circuit

Waveform of input and output (Resistive load)

Phototransistor 5 v Load voltage
SNE ‘ ON
R AN I 1< i o
Input ‘ al |5 R Output Input signal OFF
terminal T X gl 1§ terminal Load current
fffff ol |8
s| |-
N -
DC output type
+
Phototransistor O
coupler 5
I T g & 558 Output Input signal
nput - S % SBE nput signal
terminal AN E”_Kg % Zi% 239 terminal OFF
N = Ss =500 Load current
5 - <0 AaT
o}
DIMENSIONS mm inch
27.4 21
1.079 827 . . . .
— Terminal connection diagram (Bottom view)
1 4
5 T (+)
= =-r---qload|-----7----———-¢
132'826 H Load power
: 9 12 source
= =- Rttt fuk Sttt
13 14 1
T %]_J
| |
— | 77777\
[TIT W Wk o
0 0 ;252 -+ Input power
5 13.35 source
020 [ﬁ 556 ﬂ
T T T f4.46
1 4 1.176
= = 74,08
gﬁl gﬁl .160
I i 6.35
9 12 250
%] l%] 6.35
13 14 250
= =

AQ-F SOLID STATE RELAY ACCESSORIES

Socket of HC relay is available for AQ-F solid state relay.

1. Socket for plug-in type
HC2 socket

IP——
Qo 0=
I >
f~ Qe
I=[=

|

o

a®©

S

L[
=) (0
=
n
o
PN

PRI

re=xlh|
iz (I

[ma )

=
= [
=
=

i \

Note: HC3-SS-K and HC4-SS-K can be also used.

Relay
Hold-down clip

Tolerance: +0.1 +.004

o
oo
=

—

—21.
.850

66—

2. Socket for PC board
HC2 socket for PC board

HC2-PS-K

Note: HC3-PS-K and HC4-PS-K can be also used.

6.35]
25047

PC board pattern (Bottom view)

Tolerance: £0.1 +.004

+ t
9-2 dia. holes
A 9-.079 dia. holes
26
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3. Wrapping socket
Standard wrapping socket

mm inch

Wrapping socket with lock spring

255
——1.004—~
1335+
4.45
o —0.1 1-0.1
4.06 175 .039—.004 .039-.004
R frz !
10.41] e =| N I
16.L'é+10 LI 294 = 55
o Reraini=asii: g =1 kB p
] M Dﬁ% | _ \
==} ==} ————————g
J
%_ﬁ? s
-WS- 34.4
HC2-WS-K a4
A
1-0.1
‘ .039-.004
U
1-0.1 - e -WS-
.089-.0047,__ 212 .| 1-0.05 HC2-WS-L
855 .039-.002
4. DIN rail mounting socket
Schematic Mounting dimension (Bottom view)
26-0.6 M3 screw
1+1.024-0.24=  terminal
13.35-0.2 ——— 21.1-0.6 4 1
536-0.08 '831-0.24] N.C. 26
e .- e e B :
(s 8 5N.0. a
S ‘
%1% b [ : i
63027 I 42508, o T,
R i o) 1671 e
ST BT oo Sl
20158~ T~ : .
.079-.006 [Egro oI5 i+
il E -
[ CcOoM Minimum separation
1 | 2 9 in tandem mounting
|6 Lo .
.23 2 3 Coil
<3006
HC2-SFD-K 1.181-0.24
5. DIN socket for HC2-slim type
1506 Schematic Mounting dimension (Bottom view)
591-0.24
[— M?msiﬁﬁw 4 1 9
- 13.35-0.2 —— .20-06 O N.C. 15-0.2 354
- 556-0.08 [787-0.24 591-008 )" 1502
-"‘ 1 G} I 8 5 1@ ‘% -
RdiS28 2 rO N.O. ‘ H P
D | Eoib 2638 2-ma. hol
41-0.2 [@Eﬁﬁ@ } -/ ‘ H : 4_2_%'515(105"" oles or
63'106;"008 8- +—8-| 57-1 - : i 2-4.2—-0.1 dia. holes
o &1 5| 2.244-.039 35.4-0.5 L.l %
246§4EJ§8 { . 71 671 1397020 - k-22+41-22+/57-0.5
253-.008 & 2.638-.039 866.866 2.244-.020
ois E,E.WL 502 | ] 079
079-.006 | —=pemmps| -315-.008
& — O com
| T 12 9
H e —t [ O Coil
Bl || 6202 = YT
Nt | .244-.008 .3
HC2-SFD-S ‘6‘5 0.12 08506 236-012
e F1322-.024
6. General socket
Schematic Mounting dimension (Bottom view)
2-4.2x5 oval holes
2-.165x.197 oval holes
175 1 56 9 13 12 2-M3.5 screw holes or
689 4.2-0.1 dia.
2-4.2-0.1 dia. holes
0 | 40
0 —i1.575
575 | l
{wa s_creiw
erminal
- ] L 15_.|
HC2-SF-K 3% 597 4 81214

Minimum separation
in tandem mounting
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Mounting rail Fastening plate
1,000
39.37
- p— ! CSLE’,824 15 s
S e s o Rl
T40-5.5x15 slot s ATA4806

40-.217x.591 slot

AT8-DLA1

mm inch

REFERENCE DATA

1. Load current vs. ambient temperature

3.0

3 Atype
25 /

2 Atype
2.0 /

Load current, A

7

-30 0 20 40 60 80
—— Ambient temperature, °C

2-(1). Non-repetitive surge current vs. carrying
time (AC output type)

<110
5§ 100
90
80
70 ~
60
50 {
40
30
20
10
0

Non-repetitive surge curren

1 2 345 710 20 30405070100
— No. of cycles at 60 Hz

2-(2). Non-repetitive surge current vs. carrying
time (DC output type)

22
20
18
16
14
12

10
8 P~
2 Atype

3
h
~
~d

Non-repetitive surge current, A

> O

n

=]

10 20 30405070100 200300 500 1,000
400 700

— Time,ms

3. Input current vs. input voltage

50
45
40
35
30
25
20
15
10

5 4/,
/

03 10 15 20 25
— Input voltage, V

Input current, mA

30

For Cautions for Use, see page 2609.
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Panasonic

ideas for life

AQ-J SOLID STATE RELAY

FEATURES

1. Ultra-compact size
Space saved with footprint 40% that of
previous.

 Footprint comparison (Unit: mm inch)

......................................... N

: Conventional
: 59 (AQR) i
' 2.323 :
i 448 ;
y 1764 1496 :
: 28 :
i 1102 H
: ;

2. Built-in varistor
Superior external noise absorption.

3. Three types available from 10 A to
25 A.

c-uL TOV
Pending Pending

-J
RELAYS

4. Reverse input connection
prevention function.

5. Uses #110 type input and #250 type
output terminals.

6. Environmentally friendly

Supports RoHS Directive (2002/95/EC)

AQ

TYPICAL APPLICATIONS

1. Kitchen appliances

2. Vending machine

3. Injection molding machine
4. Amusement machine

TYPES
Type Load current Load voltage Input voltage Part No.
4to 6V DC AQJ112V
10A 10to 18V DC AQJ119V
18 to 28V DC AQJ116V
4to 6V DC AQJ212V
Zero-cross 15A 75V to 264V AC 10to 18V DC AQJ219V
18 to 28V DC AQJ216V
4to 6V DC AQJ412vV
25A 10to 18V DC AQJ419V
18 to 28V DC AQJ416V
ORDERING INFORMATION
eacs || [ [
\ \
| | ‘
Load current/voltage Terminal Input voltage Built-in varistor
1: 10 A75t0 264 V AC 1: Plug-in terminal, Zero-cross 2:4t06VDC V: Built-in varistor
2:15 A75t0264 V AC 6:18t028 VDC
4:25 A 7510264 V AC 9:10t0 18 VDC
Note: Standard packing: Carton 10 pcs., Case: 200 pcs.
SPECIFICATIONS
1. Ratings (at 20°C 68°F, input ripple: 1% or less)
1) Input side
Type AQJ112V AQJ119V AQJ116V
AQJ212V AQJ219V AQJ216V
Item AQJ412v AQJ419V AQJ416V
Rated voltage 5vDC 12v DC 24V DC
Input voltage 4to 6V DC 10 to 18V DC 18 to 28V DC
Input impedance Approx. 260Q Approx. 800Q Approx. 1.6kQ
Drop-out voltage Min. 1V DC
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2) Output side

Type AQJ112V AQJ212V AQJ412V
AQJ119V AQJI219V AQJI419V

Item AQJ116V AQJ216V AQJ416V
Max. load current 10A 15A 25A
Load voltage 75 to 264V AC
Frequency 45Hz to 65Hz
Non-repetitive surge current 100A 150A 250A
Max. “OFF-state” leakage current Max. 5mA
Max. “ON-state” voltage drop Max. 1.6V
Min. load current* 50mA

* See CAUTIONS FOR USE “2. When used for the load less than rated” on page 269.

2. Characteristics (at 20°C 68°F, input ripple: 1% or less)

Type Characteristics Remarks

Operate time, max.

(1/2 cycle of voltage sine wave) + 1ms

Release time, max.

(1/2 cycle of voltage sine wave) + 1ms

Insulation resistance, min.

100MQ between input to output to case

Using 500 V DC megger

3,000 Vrms between input and output

Breakdown voltage - for 1min.
2,500 Vrms between input, output and case

Vibration resistance 10 to 55 Hz double amplitude of 1.5mm X, Y, Z axes

Shock resistance Min. 980m/s2 X, Y, Z axes

Ambient temperature

—30 to +80°C
—22 to +176°F

Non-condensing at low temperatures

Storage temperature

—-30 to +100°C
—22to +212°F

Recommended:
Temperature: 5 to 30°C 41 to 86°F
Humidity: Max. 60% RH

Atmosphere: Should be free of sulfurous acid and
other toxic gasses, and relatively free from dust.

Operational method

Zero-cross (Turn ON and Turn OFF)

REFERENCE DATA

1. Load current vs. ambient temperature

Use load current within range specified

Tested condition:
1) If attached to a heat sink, use a heat

in the figure below
(1) 10A type

(2) 15A type

T T T T T 1
i i illi ‘ ‘ ‘ ‘ ‘ When mounting a standard heat sink (AQP808)
conductive Compound (EX TOShlba §|Illcone When mounting a standard heat sink (AQP808) When mounting on 200 x 200 x t2 (mm) iron plate
YG6111 or TSK5303) of similar coating to 10 When mounting on 100 x 100 x t1.6 (mm) iron plate 15 N
improve cooling < < ; \
2) Without external heat sink 5 5 ‘ N
If the mounting surface is not metallic and a 3 \ 3 10 N
heat sink is not used, expose the bottom E e T T e o e
surface and plate surface to improve heat " Snsecaone 7 ‘
dissinati When used alone
issipation. :
paton— L \ ° \\
0 0 :
—20 0 20 40 60 80 100 ~—20 0 20 40 60 80 100
Ambient temperature, jC Ambient temperature, jC
2. Non-repetitive surge current vs. 3. Input current vs. input voltage
carrying time characteristics
(3) 25A type (10A, 15A and 25A common)
30 300 30
T T < T
When mounting a standard heat sink (AQP808) g (4 to 6V DC)
‘ g \ 25 I (10 to 18V DC)
: 3 25A type <
i When mounting on \ ® \ T ] yﬂ £ l
£ 20200 x 200 x t2 (mm) N 2 200 N TTTT £ 20
£ iron plate : 2 N 15A 1 g (18 to 28V DC)
: : B e 3
LT e R e (S 2 ™ = 15 A
L | 5 \\ N 10A type g 1 / /
: o N N T /]
} 10 ‘ £ 100 <R NN { 10
‘ | Iy
When used a ong < \\~‘~-.~ﬁ\\~ M
,,,,,,,,,,,,,,, ‘L,, I \—~::.. 5
0 0
~20 0 20 40 60 80 100 1 10 100 0 5 10 15 20 25 30 35

Ambient temperature, {C

— No. of cycles at 60 Hz

— Input voltage, V
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DIMENSIONS

4.3
A

~

mm inch

Mounting dimensions

30°%%
1.1812%5

8.46.35
@ 331/ .250 %ﬁ
LOAD 2-4.3 dia. or M4
@ 10A 264VAC @ 2-1.65 dia. 2-.169 dia. or M.157
2-.065 dia
38 ©@A \/ 30
1496 [ ]~ | 2 1T 1.8t
MADE IN JAPAN 50601 .
4 - &VDC 2-1.2 dia.
@, INpUT @ 2-.047 dia.
55! 2.8 f
517, 1ol _fe=
1.6
063
<71
280
|
T |
17
669
: |
197 !
T
Heat sink Mounting dimensions
4-R2.5 .098
| 4-M4.5 or 5 dia.
I—L | 4-M.177 or .197 dia.
|
| i ﬁ
3-M4.157 | 197
TN 119-0.1" !
4.685-.004
} ™ 119
30 4.685 ‘ ‘
1»18177 BN ] | 475 150 _ _
| N 1.870 | 5.906 132-0.1
I 5.197-.004
T
AQP-HS-J25A i ‘ i
|_> ‘ ¢
| 1
T
132
5.197
2
079
7
276
T
L | |
LI | 52
**’i—‘ uﬂf“‘—P 2.047
|| | i | |
| -
46 1.811
64 2.520 118
823.228 13
1003.937 512
120 4.724
142 5.591

General tolerance: +0.5 +.020

For Cautions for Use, see page 2609.
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Panasonic | ,o.\ soLib STATE RELAY AQ_ N

ideas for life

RELAYS

FEATURES TYPICAL APPLICATIONS
« Five types available from 10 A to 40 A. » Molding machine (heater control)
* Built-in varistor » Temperature controlled bath (heater
* Includes operation LED (red) control)
« Dielectric voltage of 4,000 V « Printing machines (heater control)
* 4 t0 32 V DC input voltage. » Wrapping snd packing machine (heater
 Zero-cross and Non zero-cross types control)
are available. » Machine tools (Motor control)
TYPES
1. Standard type
Type Load current Load voltage Part No.
10A AQN111
15A AQN211
Zero-cross type 20A 75 to 250V AC AQN311
25A AQN411
40A AQN611
10A AQN121
15A AQN221
Non zero-cross type 20A 75 to 250V AC AQN321
25A AQN421
40A AQNG621
2. With LED indication type
Type Load current Load voltage Part No.
10A AQN111L
15A AQN211L
Zero-cross type 20A 75 to 250V AC AQN311L
25A AQN411L
40A AQN611L
10A AQN121L
15A AQN221L
Non zero-cross type 20A 75 to 250V AC AQN321L
25A AQN421L
40A AQN621L
3. With varistor type
Type Load current Load voltage Part No.
10A AQN111V
15A AQN211V
Zero-cross type 20A 75 to 250V AC AQN311V
25A AQN411V
40A AQN611V
10A AQN121V
15A AQN221V
Non zero-cross type 20A 75 to 250V AC AQN321V
25A AQN421V
40A AQN621V
en_ds_aqgn: 180105D 319
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4. With varistor and LED indication type

Type Load current Load voltage Part No.
10A AQN111VL
15A AQN211VL

Zero-cross type 20A 75 to 250V AC AQN311VL
25A AQN411VL
40A AQN611VL
10A AQN121VL
15A AQN221VL

Non zero-cross type 20A 75 to 250V AC AQN321VL
25A AQN421VL
40A AQN621VL

5. Accessories

Type Part No. Standard packing

Terminal cover AQP-NPC Carton: 2 pcs.; Case: 100 pcs.

ORDERING INFORMATION

BcAN | 1| |1 1]

| — | ‘

Load current Load voltage Input voltage Type
1:10A 1: 75t0 250 V AC 1: 41032V DC Nil: None
2:15A (Zero-cross) V: Built-in varistor
3:20A 2:75t0250 V AC L: With LED indication
4:25A (Non zero-cross) VL: Built-in varistor and with LED indication
6:40 A

1. Ratings (at 20°C 68°F, Input ripple: 1% or less)
1) Zero-cross type

Type 10A 15A 20A 25A 40A Remarks
AQN111 AQN211 AQN311 AQN411 AQN611
Item Part No AQN111L | AQN211L | AQN311L | AQN411L | AQN611L
’ AQN111V | AQN211V | AQN311V | AQN411V | AQN611V
AQN111VL | AQN211VL | AQN311VL | AQN411VL | AQN611VL
Input voltage 4 to 32V See REFERENCE DATA 3
Input side Input current Max. 20mA See REFERENCE DATA 3
Drop-out voltage Min. 1V
Max. load current 10A 15A 20A 25A 40A See REFERENCE DATA 1
Load voltage 75V to 250V
Frequency 45Hz to 65Hz
- In one cycle at 60Hz,
Output side Non-repetitive surge current 100A 150A 200A 250A 400A See REFERENCE DATA 2
Max. “OFF-state” leakage current Max. 10mA at 60Hz
Max. “ON-state” voltage drop Min. 1.6V at Max. carrying current
See CAUTIONS FOR USE
Min. load current 100mA (Using be below the
specified load)
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2) Non zero-cross type

Type 10A 15A 20A 25A 40A Remarks
AQN121 AQN221 AQN321 AQN421 AQN621
Item Part No AQN121L | AQN221L | AQN321L | AQN421L | AQN621L
’ AQN121V | AQN221V | AQN321V | AQN421V | AQN621V
AQN121VL | AQN221VL | AQN321VL | AQN421VL | AQN621VL
Input voltage 4 to 32V See REFERENCE DATA 3
Input side Input current Max. 20mA See REFERENCE DATA 3
Drop-out voltage Min. 1V
Max. load current 10A 15A 20A 25A 40A See REFERENCE DATA 1
Load voltage 75V to 250V
Frequency 45Hz to 65Hz
- In one cycle at 60Hz,
output side Non-repetitive surge current 100A 150A 200A 250A 400A See REFERENCE DATA 2
Max. “OFF-state” leakage current Max. 10mA at 60Hz
Max. “ON-state” voltage drop Min. 1.6V at Max. carrying current
See CAUTIONS FOR USE
Min. load current 100mA (Using below the specified
load)
2. Characteristics (at 20°C 68°F, Input ripple: 1% or less)
1) Zero-cross type
Type 10A 15A 20A 25A 40A Remarks
AQN111 AQN211 AQN311 AQN411 AQN611
Part No AQN111L | AQN211L | AQN311L | AQN411L | AQN611L
: AQN111V | AQN211V | AQN311V | AQN411V | AQN611V
AQN111VL | AQN211VL | AQN311VL | AQN411VL | AQN611VL
Operate time, max. (1/2 cycle of voltage sine wave) + 1ms
Release time, max. (1/2 cycle of voltage sine wave) + 1ms
Insulation resistance, min. 100MQ between input and output Using 500 V DC megger
4,000 Vrms between input and output ’
Breakdown voltage 2,500 Vrms among input, output and case for Imin.
Vibration resistance (Functional) 10 to 55Hz double amplitude of 1.5mm X, Y, Z axes
Shock resistance (Functional) Min. 980 m/s? X, Y, Z axes
Ambient temperature —20°C to +80°C —4°F to +176°F Non-condensing at low
Storage temperature —25°C to +85°C —13°F to +185°F temperatures
Operational method Zero-cross (Turn-ON and Turn-OFF)
2) Non zero-cross type
Type 10A 15A 20A 25A 40A Remarks
AQN121 AQN221 AQN321 AQN421 AQN621
Part No AQN121L | AQN221L | AQN321L | AQN421L | AQN621L
: AQN121V | AQN221V | AQN321V | AQN421V | AQN621V
AQN121VL | AQN221VL | AQN321VL | AQN421VL | AQN621VL
Operate time, max. ims

Release time, max.

(1/2 cycle of voltage sine wave) + 1ms

Insulation resistance, min.

100MQ between input and output

Using 500 V DC megger

4,000 Vrms between input and output

Breakdown voltage 2,500 Vrms among input, output and case for Imin.

Vibration resistance (Functional) 10 to 55Hz double amplitude of 1.5mm X, Y, Z axes

Shock resistance (Functional) Min. 980 m/s? X, Y, Z axes

Ambient temperature —20°C to +80°C —4°F to +176°F Non-condensing at low
Storage temperature —25°C to +85°C —13°F to +185°F temperatures

Operational method

Random (Turn-ON), Zero-cross (Turn-OFF)
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AQ-N
DlMENS'ONS mm inch

* The right figure is the with LED indication type.
The standard type has the same dimensions.

58.0
2-M3.0 2.283 2-M4.0
2-M.118 43.2 2-M.157
1.701
Schematic
b‘?’éf\g&\\/b
<8 Input power Load power
| 2 source source
i Al g p— ®
N © ° P T+ Q
I ©] @
45.0) 25.4| 45 \ 11.4 |27.9
1.772|1.000| .177 449 1.098
l_ O
e | © |4
+
e Mounting dimensions
47.5%7¢
1.870 oo
2-4.3 dia. or M4
N % ( % ) - 2-.069 dia. or M.157
27.0 .
1063 max | 00,0 220 & <
787 866
Heat sink (For 10A, 15A, 20A)
50 44 ) . .
m 1.969 44, poo Mounting dimensions
A7, I 087 2 _— 4-M4 or 4.4 dia
- Ry 079 ] 4-M.157 or 173 dia
2-M4 S A - -
2-M.157
| E—
1) | 333 | 10078
3543 * 23126 1371 g 3.937 102
3.150 90-0.1
| 1 \ 3.543-.004
- - v
47.6 079 15
—1.874— 245 | 059 + -
100 L 062
AQP-HS-20A 3.937 L |_s0-02_
354 1.122 1.969-.008
~——45
1.772
General tolerance: £0.5 +.020
Heat sink (For 25A)
Mounting dimensions
4.4
173 2 4-M4 or 4.4 dia
.079 4-M.157 or .173 dia
" {
* % 17
.2.087 . 80
3.150
- SR e W
126 ] A1 1393708 90-0.1
: 3.543—.004
15
.059
2 1 _
.079 .15
o 589 bog
AQP-HS-30/40A 5506 pr o o
9 285 |
.354 1.122
45 _ .
1.772
General tolerance: +0.5 +.020
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Heat sink (For 40A)

mm inch

Mounting dimensions

140-5.5x15 slot

AQP-HS-N40
_<LL|7 } |‘| ‘ 4-M4.5 or 5dia
‘ 4-M.177 or .197 dia
|
‘ o 4
‘ _ [ _
— | |
01 4 | | |
- 1 4. 0 1.811 ~ - f*** 41613%700104} }
i S !
— \ \
| \ \
} ——?—— ——————————— —
_ 132-0.1 |
T ! 5.197-.004 !
1.870 1531(2) 276
‘ 119.0 0
4,685 8
500 550
5.906 '
DIN rail mounting plate Mounting rail
AT8-DLAL
AQP-DP 5 A = o7
- - /N — 24 4 g 1.063
» 151.1,10.1.-15_,] 12.75R |.-15_,]10.. 15 {2 . 59
BB AR S B er | S0
\szr

40-.217x.591 slot
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Fastening plate

mm inch

Terminal cover
44.6
27.9
4-7 dia. | 15 le 10
I T 1]
- U e
N N
\
AQP-NPC N
575 43.2

,,,,,,,,,,,,,,,,,,,, t
10
.394
|
,,,,,,,,,,,,,,,,,, 1 T
__Cc 10
o .394
—————————————————— —

0
N

REFERENCE DATA

1. Load current vs. ambient temperature

Use load current within range specified in the figure below.

Tested condition
(1) With external heat sink
1) (a) 10A, 15A, 20A type

(2) Without external heat sink
If the mounting surface is not metallic and a

(1) 10 A type

. . L 12
I I I I
Shown with standard heat sink heat sink is not used, expose the bottom When using a standard heat sink
(AQP-HS-20A) surface and plate surface to improve heat 10 (AQP-HS-20A) (1)
(b) Shown with 25A type standard heat sink dissipation. <
(AQP-HS-30/40A) £ g
N . [ N
(c) Shown with 40A type standard heat sink 5 \
o
(AQP-HS-N40) 2 6 N
2) If attached to a heat sink, use a heat 3 e O
conductive compound (Ex. Toshiba silicone 4 e o
YG6111 or TSK5303) of similar coatingto IS
improve cooling. 2
% 0 20 40 60 80 100
— Ambient temperature, °C
(2) 15 A type (3) 20 A type (4) 25 A type
20 ‘ i ‘ ‘ . % Wh ‘ X ‘ " d‘ d heat sink % When‘usinga‘lstandgrd hea‘t sink
. \(/xréeg_ ﬂg?zgoi )st(?;\dard heat sink " s Qeg_ﬁgf‘goi)s (51’;‘ ard heat sin 25 (AQP-HS-30/40A) (1)
< < <
B H £ 20
[ 9 9] N
512 N ERE s \
3 3 \ g 15 N
d4 g PSRN SRR USRS U B i ERRl CRECEEL RECEECE ELERLR
When not using a heat sink (2) 10
When not using a heat sink (2) When not using a heat sink (2)
4 ~— 5 ~ L
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \ 5 U DU DU P B
% 0 20 40 60 80 100 % 0 20 40 60 80 100 % 0 20 40 60 80 100

— Ambient temperature, °C

— Ambient temperature, °C

— Ambient temperature, °C
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(5) 40 A type 2. Non-repetitive surge current vs. carrying 3. Input current vs. input voltage
time 10A, 15A, 20A, 25A, 40A common
50 500 16
\ \ < ‘ AL
When using a standard heat sink = 40A type 14
| - | [ =
20 [(AQP-HS-N40) (1) 8400 '20A type 25A P - I
< A\ 5 15A type g 12
8 \ ] 10?type E 10 4/ \ LT
5 30 7300 £ —
3 N o N 3 T
g \ 2 N N 5 8 With LED
bt (=%
T2l b N 2200 ~g NN S < |
z ~d ] Y Without LED
S ™~ T ™A
z \“n\\ n 4
10 FWhen not using a heat sink (2) 100 ™~ HT— T
T~
777777777777777777777777777777 .-"\‘:::::-- 2
%0 20 40 60 80 100 0y 10 100 0 5 10 15 20 25 30 35
—— Ambient temperature, °C —— No. of cycles at 60 Hz —— Input voltage, V
For Cautions for Use, see page 2609.
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(10A, 15A, 20A type) QY @ (30A, 40A type) ;SN ys

Panasonic

ideas for life

AQ-R SOLID STATE RELAY

FEATURES

1. Two types of terminal shape: Plug-
in terminal and Screw terminal (30 A,
40 A is screw terminal types only)

2. Flat type of SSR possible by
aluminium printed circuit board

3. High dielectric strength of 1,500 V
between input and output. 4,000 V
available for 10A, 15A, 20A devices.
4. Heat sink and DIN mounting rail and
terminal cover are available as

accessories

AQ-R

RELAYS

APPLICATIONS

1. Molding machine (heater control)

2. Temperature controlled bath (heater
control)

3. Printing machine (heater control)

4. Machine tool (motor control)

TYPES

1. Plug-in terminal type

Standard (1,500V AC)

Reinforced (4,000V AC)

Type Load voltage Input voltage Part NG, Part No.
4to 6V DC AQR10A1-Z4/6VDC —
75to0 125V AC 10 to 18V DC AQR10A1-710/18VDC —
Zero-cross 10 A 18 to 28V DC AQR10A1-718/28VDC —
4 to 6V DC AQR10A2-Z4/6VDC AQR10A2-ZV4/6VDC
75 to 250V AC 10 to 18v DC AQR10A2-710/18VDC AQR10A2-ZV10/18VDC
18 to 28V DC AQR10A2-718/28VDC AQR10A2-ZV18/28VDC
4to 6V DC AQR15A1-74/6VDC —
7510 125V AC 10 to 18V DC AQR15A1-710/18VDC —
Zero-cross 15 A 18 to 28V DC AQR15A1-718/28VDC —
4to 6V DC AQR15A2-Z4/6VDC AQR15A2-ZV4/6VDC
75t0 250 V AC 10 to 18V DC AQR15A2-710/18VDC AQR15A2-Z2V10/18VDC
18 to 28V DC AQR15A2-718/28VDC AQR15A2-7V18/28VDC
4to 6V DC AQR20A1-Z4/6VDC —
75t0 125V AC 10 to 18V DC AQR20A1-710/18VDC —
Zero-cross 20 A 18 to 28V DC AQR20A1-718/28VDC —
4 to 6V DC AQR20A2-74/6VDC AQR20A2-ZV4/6VDC
75 to 250 V AC 10 to 18V DC AQR20A2-710/18VDC AQR20A2-7V10/18VDC
18 to 28V DC AQR20A2-718/28VDC AQR20A2-ZV18/28VDC
2. Screw-terminal type
Type Load voltage Input voltage Standard (1,500V AC) Reinforced (4,000V AC)
Part No. Part No.
4to 6V DC AQR10A1-S-Z4/6VDC —
7510 125V AC 10to 18V DC AQR10A1-S-Z10/18VDC —
Zero-cross 10 A 18 to 28V DC AQR10A1-S-718/28VDC —
4to 6V DC AQR10A2-S-Z4/6VDC AQR10A2-S-ZV4/6VDC
75t0 250 V AC 10 to 18V DC AQR10A2-S-710/18VDC AQR10A2-S-ZV10/18VDC
18 to 28V DC AQR10A2-S-718/28VDC AQR10A2-S-ZV18/28VDC
4to 6V DC AQR15A1-S-74/6VDC —
75t0 125V AC 10 to 18V DC AQR15A1-S-710/18VDC —
Zero-cross 15 A 18 to 28V DC AQR15A1-S-718/28VDC —
4 to 6V DC AQR15A2-S-74/6VDC AQR15A2-S-ZV4/6VDC
75t0 250 V AC 10 to 18v DC AQR15A2-S-710/18VDC AQR15A2-S-ZV10/18VDC
18 to 28V DC AQR15A2-S-718/28VDC AQR15A2-S-7V18/28VDC
4 to 6V DC AQR20A1-S-Z4/6VDC —
7510 125V AC 10to 18V DC AQR20A1-S-Z10/18VDC —
Zero-cross 20 A 18 to 28V DC AQR20A1-S-718/28VDC —
4to 6V DC AQR20A2-S-74/6VDC AQR20A2-S-ZV4/6VDC
75t0 250 V AC 10 to 18V DC AQR20A2-S-710/18VDC AQR20A2-S-ZV10/18VDC
18 to 28V DC AQR20A2-S-718/28VDC AQR20A2-S-7ZV18/28VDC
4to 6V DC AQR30A2-S-74/6VDC —
Zero-cross 30 A 7510 250 V AC 10 to 18V DC AQR30A2-S-710/18VDC —
18 to 28V DC AQR30A2-S-718/28VDC —
4to 6V DC AQR40A2-S-74/6VDC —
Zero-cross 40 A 75t0 250V AC 10 to 18v DC AQR40A2-S-710/18VDC —
18 to 28V DC AQRA40A2-S-718/28VDC —
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ORDERING INFORMATION

Ex.AQR‘1OA‘ ‘ 1 ‘—‘ S ‘—‘ Z \ \ 4/6VDC ‘

T ]

i

Load current

Load voltage

Terminal shape

Type

Input voltage

10A,15A,20A,30A,40 A

1:75t0 125 V AC
2: 7510250 V AC

Nil: Plug-in terminal
S: Screw terminal

Z: Zero-cross type (1,500 V)
Z\: Zero-cross type (4,000 V)

4/6,10/18, 18/28 V DC

Note: Standard packing: Carton 10 pcs., Case: 100 pcs.

SPECIFICATIONS

1. Ratings (at 20°C 68°F, Input ripple: 1% or less)

1) 10 A type
Part No. AQR10A2-z4/ AQR10A2-Z10/ AQR10A2-718/
AQR10A1-Z4/ AQR10A1-710/ AQR10A1-718/ 6VDC 18vDC 28vDC
6VDC 18vDC 28VDC AQR10A2-zV4/ AQR10A2-ZV10/ | AQR10A2-ZV18/
6VDC 18VDC 28VDC
Remarks
AQR10A2-S-Z4/ | AQR10A2-S-Z10/ | AQR10A2-S-Z18/
AQR10A1-S-Z4/ | AQR10A1-S-Z10/ | AQR10A1-S-Z18/ 6VDC 18VDC 28VDC
6VDC 18VDC 28VDC AQR10A2-S-ZV4/ | AQR10A2-S- AQR10A2-S-
Iltems 6VDC ZV10/18VDC ZV18/28VDC
Input voltage 4 to 6V DC 10 to 18V DC 18 to 28V DC 4to 6V DC 10 to 18v DC 18 to 28V DC
Input | Input impedance Approx. 0.26 k Q | Approx. 0.86 k Q | Approx. 1.36 kQ | Approx. 0.26 k Q | Approx. 0.86 k Q | Approx. 1.36 k Q
side
Drop-out voltage, 1v
min.
See
Max. load current 10A “REFERENCE
DATA 17
Load voltage 7510 125V AC 7510 250 V AC
Frequency 45 to 65 Hz
Repetitive peak
voltage 400 V 600 V
Load Non-repetitive In one cycle at
side surge current 100A 60 Hz
Max. “OFF-state” . .
leakage current 2.5 mA (when 100 V AC applied) 5 mA (when 200 V AC applied) at 60 Hz
Max. “ON-state” at max.
16V ’
voltage drop carrying current
Min. load current 100 mA
OFF-state dV/dt 100 V/us
2) 15 A type
Part No. AQR15A2-74/ AQR15A2-710/ AQR15A2-718/
AQR15A1-z4/ AQR15A1-Z10/ AQR15A1-718/ 6VDC 18vDC 28vDC
6VDC 18vDC 28vVDC AQR15A2-ZV4/ AQR15A2-ZV10/ | AQR15A2-ZV18/
6VDC 18vDC 28VDC
Remarks
AQR15A2-S-Z4/ | AQR15A2-S-710/ | AQR15A2-S-718/
AQR15A1-S-Z4/ | AQR15A1-S-Z10/ | AQR15A1-S-Z18/ 6VDC 18vDC 28vDC
6VDC 18vVDC 28VDC AQR15A2-S-ZV4/ AQR15A2-S- AQR15A2-S-
Items 6VDC ZV10/18VDC ZV18/28VDC
Input voltage 4to 6V DC 10to 18V DC 18 to 28V DC 4to 6V DC 10to 18V DC 18to 28V DC
Input | Input impedance Approx. 0.26 k Q | Approx. 0.86 k Q | Approx. 1.36 k Q | Approx. 0.26 k QO | Approx. 0.86 k Q | Approx. 1.36 k Q
side ~
Drpp out voltage, 1v
min.
See
Max. load current 15A “REFERENCE
DATA 1"
Load voltage 7510 125V AC 7510 250 V AC
Frequency 45 to 65 Hz
Repetitive peak 400 V 600 V
voltage
Load Non-repetitive In one cycle at
side P 150 A 4
surge current 60 Hz
IM""X' OFF-state 2.5 mA (when 100 V AC applied) 5 mA (when 200 V AC applied) at 60 Hz
eakage current
Max. “ON-state” 16V at max.
voltage drop ’ carrying current
Min. load current 100 mA
OFF-state dV/dt 100 V/us
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3) 20 A type
Part No. AQR20A2-Z4/ AQR20A2-Z10/ AQR20A2-718/
AQR20A1-z4/ AQR20A1-710/ AQR20A1-718/ 6VDC 18vDC 28vDC
6VDC 18vDC 28VvDC AQR20A2-ZV4/ AQR20A2-ZV10/ | AQR20A2-ZV18/
6VDC 18VDC 28VDC
Remarks
AQR20A2-S-Z4/ | AQR20A2-S-Z10/ | AQR20A2-S-Z18/
AQR20A1-S-Z4/ | AQR20A1-S-Z10/ | AQR20A1-S-Z18/ 6VDC 18VDC 28vVDC
6VDC 18VDC 28VDC AQR20A2-S-ZV4/ AQR20A2-S- AQR20A2-S-
Iltems 6VDC Z\V10/18VDC Z\V18/28VDC
Input voltage 4 to 6V DC 10 to 18V DC 18 to 28V DC 4to 6V DC 10 to 18v DC 18 to 28V DC
Input | Input impedance Approx. 0.26 k Q | Approx. 0.86 k Q | Approx. 1.36 k Q | Approx. 0.26 k Q | Approx. 0.86 k Q | Approx. 1.36 k Q
side
Drop-out voltage, 1v
min.
See
Max. load current 20 A “REFERENCE
DATA 17
Load voltage 7510 125V AC 7510 250 V AC
Frequency 45 to 65 Hz
Repetitive peak 400V 600 V
voltage
Load Non-repetitive In one cycle at
side surge current 200 A 60 Hz
Max. "OFF-state” 2.5 mA (when 100 V AC applied) 5 mA (when 200 V AC applied) at 60 Hz
leakage current '
Max. “ON-state” at max.
16V ’
voltage drop carrying current
Min. load current 100 mA
OFF-state dV/dt 100 V/us

4)30 Atypeand 40 At

ype

Part No. | AQR30A2-S-Z4/ | AQR30A2-S-Z10/ | AQR30A2-S-718/ | AQR40A2-S-Z4/ | AQR40A2-S-Z10/ | AQR40A2-S-Z18/ Remarks
Items 6VDC 18VDC 28VDC 6VDC 18VDC 28VDC
Input voltage 4to 6V DC 10to 18V DC 18 to 28V DC 4to 6V DC 10to 18V DC 18 to 28V DC
Input | Input impedance Approx. 0.26 k Q | Approx. 0.86 k Q | Approx. 1.36 k Q | Approx. 0.26 k Q | Approx. 0.86 k Q | Approx. 1.36 k Q
side | prop-out voltage
min. v
See
Max. load current 30A 40 A “REFERENCE
DATA 1"
Load voltage 7510 250 V AC
Frequency 45 to 65 Hz
Load | Non-repetitive In one cycle at
side | surge current 00 A 400 A 60 Hz

Max. “OFF-state”

leakage current 5 mA (when 200 V AC applied) at 60 Hz
Max. “ON-state” at max.
16V :
voltage drop carrying current
Min. load current 120 mA

2. Characteristics (at 20°C 68°F, Input ripple: 1% or less)

Item

Type

Zero-cross type

Standard type

Reinforced type

Remarks

Operate time, max.

(1/2 cycle of voltage sine wave) + 1 ms

Release time, max.

(1/2 cycle of voltage sine wave) + 1 ms

Insulation resistance, min., Initial

100 M Q between input, output and case

by 500V DC megger

Breakdown voltage

1,500 V AC between input, output and case [

4,000 V AC between input, output and case

For 1 min.

Vibration Functional 10 to 55 Hz at double amplitude of 2 mm* 1 hour for X, Y, Z axes

resistance Destructive 10 to 55 Hz at double amplitude of 2 mm* 10 minutes for X, Y, Z axes
Shock Functional Min. 980 m/s2 {100 G} 5 time each for X, Y, Z axes
resistance Destructive Min. 980 m/s2 {100 G} 4 time each for X, Y, Z axes

Ambient temperature

—20°C to +80°C —4°F to +176°F

Storage temperature

—25°C to +85°C —13°F to +185°F

Operational method

Zero-cross (Turn-ON and Turn-OFF)

Note: * 30 A and 40 A type is 10 to 55 Hz at double amplitude of 1.5 mm.
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DIMENSIONS mm inch
1. Plug-in terminal
Schematic
‘ " Input power Load power
ﬂ;, v )
i } source @ ® -Load source
9T A i 8 ¥ Q
_354T £ + 26 1.764 B A PN ®
LA %1%24
G— | | —o-
Mounting hole 47.6 344 da
9 ‘ ‘ hioA | ‘ 2175 dia. Mounting dimensions
} 59 J i
5323 (Bottom view)
Conform to AMP plug-in terminal Conform to AMP plug-in terminal
#110 series receptacle #250 series receptacle 1. 874 004
dla or M4
\ / 27
‘ |
‘ | L7 ) Tmax 15 B
Max. 7.5 ﬁﬁ‘ | T [ Max. 501 T T
Max. .295 1 | L |
I Max. 12.5
Max. .492
2. Screw terminal
Schematic
4-M4
& screw terminal
= — Input power Load power
* source source
| o | & B
‘ ( Ir | @
5] 44.8
3531 /Q + 26 1.764 © @
1A %1.0124
—— *2-4.4 dia. i i i
Mounting hole I 45.0 | 2-173 gl\a. Mounting d|m_enS|ons
“ 1.772 ‘ (Bottom view)
47.6
1.874
59
2323 1. 874 004
dla or M4
e L
/7
[unan] | W B
E \J ‘ T ﬂ ax 16769 \T T
. 75 T \ T a)(
Max. .egsz i | L
I max. 12. 5
Max. .492
Heat sink (For 10 A, 15A and 20 A)
% Mounting dimensions
44 | 1969 173 R22 (Bottom view)
AT ! 087
mim miice 079 r
w W *’—_] H 15 4-M4 or 4.4 dia
_ _
i
/ _ 10098
54 T .
3% o —4 oS = S11,3.937 768
J 13.150
11.1 90-0.1
j 437 \ 3.543-.004
476 I 079 s B
[—1.874—| 5 529
AQP-HS-20A 100 263 - .
3.937 28.5
RRECN | 50-02__
2 45— 1.969—.008
1.772
General tolerance: 0.5 +.020
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Heat sink (For 30 A, 40 A)

mm inch

Mounting dimensions
(Bottom view)

4.4
473 >
079
¢ " 4-M4 or 4.4 dia
f 111 - -
.2.087 437 o
1 3.150
L 54 — 333 | 100192
2.126 ¢ 1.(_111 3.937 ggg
90-0.
T 3.543—.004
1.5
1059
9
AQP-HS-30/40A 38— : 15 e
50-0.2 |
51.9586 ‘.25‘6'2' 1.969—.008
9 28.5 |
.354 1.122
45 _ .|
1.772
General tolerance: £0.5 +.020
With terminal cover
233
15 :
e
'
+
47
1.850
55
217
I
1.5
059
!
AQP-PC f3
245
.gfs
General tolerance: +0.5 +.020
DIN rail mounting plate Mounting rail
f
13.6
.5?5 v 4
M4 | 58, M4 &
M4 ‘ | _47.6 &
| 1.874
= =] \\/I:
I AT8-DLAL
44
E R 10
713 | :
J_\j )4 55 E——————— [ _______1] }
217 7 w T
AQP DP H H - /—//\ N 1'%;’;824 12863
- 1195810954  /275R|_151.10/15.1 |5 | §45 15—
‘ 2_77%5 | 1374*.591 ‘.3911 591 ! .108R‘ 591 ‘.3951 .591’L.197 9+45 059 l
s . e
3386 140-5.5x15 slot 75
40-.217x.591 slot 295

General tolerance: +0.5 +.020
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Fastening plate

mm inch
‘ 1 %69
Ma -
i%?b 4
- 7:};) 777777777777777777 t
10
.394
|
— —1 1
ATA4806 4-ATA4806—S 10,
[T —_ |
REFERENCE DATA
1. Load current vs. ambient temperature
Use load current within range specified in the figure below.
Tested condition:
(1) With external heat sink The graphs show the characteristics when the (1) 10 A type
1) (a) 10 A, 15A, 20 A type relay is mounted as shown in the right figure.

« A heat sink; optional heat sink (AQP801) or a

150x150x3.2 mm aluminum sheet (painted 3 mm or
black) greater 10
(b) 30 A, 40 A type ol e vactatont] ach o] - @
. . ole Tor raaiation| ashers are adae
Shown with standard heat sink (AQP804) (40x35 mm) to lift the relay. £ 8 N
2) If attached to a heat sink, use a heat- £ \
conductive compound or similar coating to § 6 \
improve cooling. S A ®)
(2) Without external heat sink 4
If the mounting surface is not metallic and a
heat sink is not used, expose the bottom 2
surface and plate surface to improve heat o
dissipation. =30 0 20 40 60 80
— Ambient temperature, °C
(2) 15 A type (3) 20 A type (4) 30 A type
50
20 20
(@) 40
< < <—
£ 18 £ 16 N £
2 (a) 2 2 30
5 5 5 (@)
S 12 N S 12 N °
g g () 8 N
S ) \ S p S 2
8 8
4 il i s i (b)
N 10
4 4
Y I A A N D 4 I I I B N
0 0 0 —
30 0 20 40 60 80 30 0 20 40 60 80 30 0 20 40 60 80
—— Ambient temperature, °C —— Ambient temperature, °C — Ambient temperature, °C
(5) 40 A type 2-1. Non-repetitive surge current vs. carrying 2-2. Non-repetitive surge current vs. carrying
time (10 A type) time (15 A type)
50
< 220 < 220
0 § 200 § 200
3 3
< (@ 3 180 3 180
£ \ © 160 © 160
2 30 ? 140 @ 140 N
3 2 2 ~
2 120 2 120
§ 20 N 2 100 8 400 o~ R
[ [
(b) I 80 c 80
z o \ o
Z 60 L. Z 60
10 ™~ T
T~ 40 P ——— ] 40
20 . 20
%% "0 20 a0 60 80 02 345 710 2030405070100 02 345 710 2030405070100
— Ambient temperature, °C —— No. of cycles at 60 Hz — No. of cycles at 60 Hz
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2-3. Non-repetitive surge current vs. carrying

time (20 A type)

- oo N
D ® O N
o O O ©o

140

Non-repetitive surge current, A
o 4
N A O ©® O N
O O O O O O o

y4
/

1

2 345 710 20 30405070100
— No. of cycles at 60 Hz

2-4. Non-repetitive surge current vs. carrying
time (30 A, 40 A type)

Non-repetitive surge current, A

500

400

300

200

100

0

N
N
\ N 40A type
N N |
™ R |_30A type
N Y
N
\\ N

1

2 345 7 10 20 304050 70 100
— No. of cycles at 60 Hz

3. Input current vs. input voltage
(10 A, 15 A, 20 A, 30 A, 40 A common)

— Input current, mA

30

25

20

15

o

PRI (1010 18 V)
// /1
/ /48t028V)

5 10 15 20 25 30
—— Input voltage, V

For Cautions for Use, see page 2609.
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(Breakdown voltage 2,500V) GNUS (Breakdown voltage 4,000V)

Panasonic

AQ-K SOLID STATE RELAY

AQ-K

RELAYS

FEATURES

1. Combined with heat sink for slim
profile
Helps to save space on control panel

APPLICATIONS

1. Molding machine (heater control)

2. Temperature controlled bath (heater
control)

3. Printing machine (heater control)

2. Dielectric voltage of 2,500V or
4,000V

3. Both screw-on installation or one-
touch DIN-rail installation available

4. Includes operation LED (red)
5. Built-in varistor

4. Machine tool (motor control)

Type Load current Load voltage Breakdown voltage Part No.
2,500 V AC AQK1211
15A 7510250 V AC
4,000 V AC AQK1231
Zero-cross
2,500 V AC AQK2211
25A 7510 250 V AC
4,000 V AC AQK2231
ORDERING INFORMATION
exaok | [ ][ ][]
‘ \
Load current Load voltage Type Input voltage
1:15A 2: 7510250 V AC 1: Zero-cross type (2,500 V) 1:45t030VDC
2:25A 3: Zero-cross type (4,000 V)
Note: Standard packing: Carton 10 pcs., Case: 60 pcs.
SPECIFICATIONS
1. Ratings (at 20°C 68°F, Input ripple: 1% or less)
1) 10 A type
Items Type AQK1211 | AQK1231 | AQK2211 | AQK2231 Remarks
Input voltage 45t030V DC
Input side | Input current, max. 10 mA
Drop-out voltage, min. 1v

Load side

Max. load current 15A ‘ 25A See “REFERENCE DATA 1"
Load voltage 75t0 250 V AC

Frequency 45 to 65 Hz

Non-repetitive surge current 150 A ‘ 250 A In one cycle at 60 Hz

Max. “OFF-state” leakage current 9 mA (when 200 V applied) at 60 Hz

Max. “ON-state” voltage drop 16V at max. carrying current
Min. load current 100 mA

2. Characteristics (at 20°C 68°F, Input ripple: 1% or less)

Part No.

AQK1211 | AQK1231 | AQK2211 | AQK2231

Remarks

Operate time, max.

(1/2 cycle of voltage sine wave) + 1 ms

Release time, max.

(1/2 cycle of voltage sine wave) + 1 ms

Breakdown voltage

2,500 VAC | 4,000 VAC | 2,500 VAC | 4,000V AC

Ambient temperature

—30°C to +80°C —22°F to +176°F

Non-condensing at low temperatures

Insulation resistance, min., Initial

100 M Q between input, output and case

by 500V DC megger

Vibration resistance

10 to 55 Hz at double amplitude of 0.75 mm

For 1 min.

Shock resistance

Min. 294 m/s?

Storage temperature

—35°C to +100°C —31°F to +212°F

Operational method

Zero-cross (Turn-ON and Turn-OFF)
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DIMENSIONS

Max. 100

Max. 3.937

65.7
2 587
olg ST 1w MMax. 22
S - O ax.1.866
26.25
1.033
M'\gix'418126 Electrode
Input signal display LED o terminal cover
77.6
3.055 |

S ®
Input power

source

Schematic

-

@ Load

mm inch

Load power
source

®7

Mounting dimensions (Bottom view)
35-mm DIN rail installation, or 2-4.6/M4 dia. Screws

—D—

90.0

3.543

REFERENCE DATA

1. Load current vs. ambient temperature
characteristics

30
25
25A type

<’ 20
§ 15A type )
5 /
o 15
g N\
S

10 \\

5

0

=30 0 20 40 60 80
—— Ambient temperature, °C

2. Non-repetitive surge current vs. carrying

time (15 A, 25 A type)

w
o
o

n
o
o

- - N
o o o
o o o

Non-repetitive surge current, A

o
o

25A type
—15A type K i
\ N
it Y
—

|
|

h

2 345 7 10 20304050 70 100

— No. of cycles at 60 Hz

3. Input current vs. input voltage characteristics

o

Input current, mA

[$)]

5 10 15 20
— Input voltage, V

25 30

4-(1) Load current when contact mounted vs.

ambient temperature characteristics
Tested sample: AQK1211, AQK1231

25
1 pc.
fﬂ 20 P
§ 3 pes,|
3
- 15
©
S
i =\
T \\\ 8A
5 8 pcs, B6A
5.5A
0
-30 0 20 40 60 80 100

— Ambient temperature, °C

4-(2) Load current when contact mounted vs.
ambient temperature characteristics
Tested sample: AQK2211, AQK2231

25 1 pc.
< 20
E‘ 18 \><3 pcs.
5 16
3
o 15 4
N
— 8 pcs,|
10 Noa
5
930 0 20 40 60 80 100

——— Ambient temperature, °C

For Cautions for Use, see page 269.
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INPUT/OUTPUT RELAYS

Panasonic | -og \nTERFACE BETWEEN /O-RELAYS

THE CPU AND THE LOAD

FEATURES

« Input and output modules for interfacing between CPU
and external input devices or loads
IAC: AC input (yellow)
OAC: AC output (black)
IDC: DC input (white)
ODC: DC output (red)
» Excellent transient noise immunity
» Breakdown voltage: 4,000 V between input and output
« Zero-cross switching for reducing EMI
* LED operation indication types available

TYPICAL APPLICATIONS

1. Optimum for minicomputer and microcomputer use, and
for feed back control process control systems.

Robot, NC machine, Automatic Assembling machine.

2. Programmable controllers controls for motors, solenoids
and solenoid valves.

EXAMPLE OF I/O SYSTEM CONSTRUCTION

mm inch

PC board Recently, the microcomputer shown in
" the left has come into use, with a rapid in-
5V DC | AC Outout crease in the use of feedback control for
modulep process controllers. As an input/output in-
‘ terface relay, it represents a fast respond-
5V DC

ing interface with long life, noiseless, PC
board mounting facility, making circuit de-
sigh and manufacture simple, and provid-

———+— AC Input
— 1| module

\
5VvDC DC Output ing amplification of maintenance with
\ module space saving. Our company’s I/O relays
Micro-computer \ have been grouped for use with either AC
or logic circuit 5V DC | DC Input or DC devices as AC output type, AC in-
| module put type, DC output type, and DC input.
| In addition, the 1/0 use relay is modular-
5VvDC AC Input ized identically, responding to the various
module load types for PC board mounting. Be-
‘ \ i cause combinations can be freely used,
5VDC DG put | 24V DC o= circuit design has been greatly facilitated.
module \ ‘ Accordingly, the above diagram of inter-
‘L 7777777777 J‘ Temperature “. face PC t?oard mounting is a practical
controller construction which can be used.

ORDERING INFORMATION

L] lac] [ans |
1@ G G O

Input or Output AC or DC Logic supply or Input or Output Voltage Operation indication
control voltage
_ Input Output ) .
I Input module AG: ﬁg Ic?tf)t:tu(t)r 3/15: 3t0 15V DC Nil | 80t0140VAC | 75t0125V AC Nl mgiggﬁgﬁm
O: Output module DC: DC input or 4/155 41015V DC 3t032CDC 3to 60V DC L: Operation
DC output 10/82:101032VDC | o | ooy ac | 7510250 VAC indication
10t0 200 V DC
(Note) Standard packing: Carton: 20 pcs.; Case: 200 pcs.
en_ds_io: 010404J 335
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Input modules Output modules
Typ | Logic supply Part No. Typ | Logic supply Part No.
Input voltage Output voltage
e voltage P g No LED With LED e voltage P 9 No LED With LED
80to 140 V AC |IAC4/15 IAC4/15-L 3t015V DC |75t0 125V AC | OAC3/15 OAC4/15-L
80to 140 V AC |IAC10/32 IAC10/32-L AC
10to 32V DC 75to 125 V AC | OAC10/32 OAC10/32-L
160 to 280 V AC | IAC 10/32-A |IAC10/32-AL 10to 32V DC
75t0 250 V AC | OAC10/32-A | OAC10/32-AL
4t015V DC 3to32Vv DC |IDC4/15 IDC4/15-L
DC 3to 15V DC 3t0o 60V DC |ODC3/15 ODC4/15-L
10to 32V DC 3to32Vv DC |IDC10/32 IDC10/32-L or4to 15V
DC 10to 200 V DC | ODC3/15-A ODC4/15-AL
DC
3to 60V DC |ODC10/32 ODC10/32-L
10to 32V DC
10to 200 V DC | ODC10/32-A | ODC10/32-AL
Rating (at 20°C 68°F, Voltage ripple of logic side: less than 1%)
1. Input module
IAC IAC IAC IAC IAC IAC IAC IAC IDC IDC IDC IDC
4/15 4/15-L 10/32 10/32-L | 4/15-A | 4/15-AL | 10/32-A | 10/32-AL 4/15 4/15-L 10/32 10/32-L
Input voltage 80to 140 V AC 160 to 280 V AC 3t032VDC
Input | Input current, Max. 5 mA (100 V) 5 mA (200 V) 20 mA (32V)
side | Operate voltage, Max. 80V AC 160 V AC 3V
Release voltage Min. 10V AC 20V AC 0.8V
Logic supply voltage 41015V [ 101032V 41015V | 101032V 41015V [ 101032V
Logic supply current, 15 mA 15 mA
Max.
Logic Breakdown voltage 30V 30V
sid% Output current, Max. 25 mA 25 mA
Max. “OFF-side”
leakage current 100 pA 100 pA
Max. “ON-side” 0.4V 0.4V
voltage drop
2. Output module
OAC | OAC | OAC | OAC | OAC | OAC | OAC | OAC | ODC | ODC | ODC | ODC | ODC | ODC | ODC | ODC
3/15 | 4/15-L | 10/32 |10/32-L| 3/15-A |4/15-AL|10/32-A|10/32-AL| 3/15 | 4/15-L | 10/32 |10/32-L| 3/15-A |4/15-AL|10/32-A|10/32-AL
. 3to 4to 3to 4to 3to 4to 3to 4to
Logic voltage range 15V 15V 10to 32V 15V 15V 10to 32V 15V 15V 10to 32V 15V 15V 10to 32V
Logic | Inputimpedance |1 60 |1 7ka| 6k | 5kQ |16ka|17kQ| 6k | 5kQ |16kQ |17k | 6k | 5kQ |16kQ |17k | 6kQ | 5kO
side (Approx.)
Drpp—out voltage, 0.8V 0.8V
Min.
. . 5 2 A (Ambient temperature: 1 A (Ambient temperature:
Max. load current 2 A (Ambient temperature: Max. 30°C) Max. 40°C) Max. 40°C)
Output voltage 75to0 125V AC 75to0 250 V AC 3to 60V DC 10to 200 V DC
Non-repefitive 30 A (in one cycle at 60 Hz) 5A (for1s)
Output | Surge current
id - - ~
side | Max. "OFF-state 5 mA (100 V) 5 mA (200 V) 1 mA (60 V) 1 mA (200 V)
leakage current
Max. "ON-state" 16V 16V 23V
voltage current
Min. load current 50 mA 5mA
Characteristics (at 20°C 68°F, Voltage ripple of logic side: less than 1%)
Input modules Output modules
IAC IDC OAC obC
Operate time, max. 20 ms 5ms (1/2 cycle of voltage sine wave)+1 ms 0.5ms
Release time, max. 20 ms 5ms (2/2 cycle of voltage sine wave)+1 ms 2ms
Insulation resistance 10° Q between input and output (at 500 V DC)
Breakdown voltage 4,000 V AC between input and output
Vibration Functional 117.6 mm/s2 {12G}, 10 to 55 Hz at double amplitude of 2 mm (10 minutes for X, Y, Z axis)
resistance Destructive 117.6 mm/s2 {12G}, 10 to 55 Hz at double amplitude of 2 mm (1hour for X, Y, Z axis)
Shock Functional Min. 980 m/s2 {100G} (4 times each for X, Y, Z axis)
resistance Destructive Min. 980 m/s2 {100G}(5 times each for X, Y, Z axis)
Ambient temperature —30°C to +80°C —22°F to +176°F —30°C to +80°C —22°F to +176°F
Storage temperature —30°C to +100°C —22°F to +212°F —30°C to +100°C —22°F to +212°F
. Zero-cross
Operational method - (Turn-ON and Turn-OFF) -
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DIMENSIONS

mm inch

7 . .
Input module (IAC, IDC) 276 PC board pattern (Copper-side view)
43
A69— |e— :133388
10 ( l a ' Copper foil
' T 394 1 o)l o ohofho by
e 43 &Y Y DG
""";ﬁ 1.693 10.16 127 |5.08]5.08 7\ 5-1.2DIA.
| o _ — I 400 500" 200 .200 5-.047DIA.
~ 17.4 20
2 685 7187
. i
~J A7 1 IAC IDC
' T B 5%
' -~ = @ Input: AC Input: DC +
300l 1127]. o6 @ Input: AC | Input: DC —
5-08DIA, R ® Vcee Vcee
[ i ] | @ Logic output | Logic output
|
\ - ® Grounding Grounding
185 Body color Yellow White
Output modules (OAC, ODC) 7 PC board pattern (Copper-side view)
43 [
A69—{ |+ 27.94
i 1100 Copper foil
3184( i q ol o @
23 (7B N7
1.693 10.16 12.7 5.08 4-1.2DIA.
400 500 .200 4-.047DIA.
- f
7.4 20
685787
A %l OAC obc
0,50 R ggg ©) Output: AC | Output: DC +
508 27 loss @ Output: AC | Output: DC —
j%g?['ﬁ-iooa 500 400 ® Input: DC+ Input: DC+
: | @ Input: DC- Input: DC-
AN I Body color Black Red
‘ 4?7
.185

REFERENCE DATA

1-1. Load current vs. ambient temperature

(OAC)
2.5

2.0

Load current, mA

1.0

0.5

0

N
30" 0 20 40

60

80

—— Ambient temperature, °C

1-2. Load current vs. ambient temperature

(0DC)
25

1.5

Load current, A

1.0

0.5

0

l

T
2 Atype

1 Atype

D\
2N
)

N
30" 0 20 40 60 80

——— Ambient temperature, °C

2-1. Surge current vs. time (OAC)

<€ 30
£
: \\
o 20
10 Ty
0 5 10 50 100

— No. of cycles at 60 Hz

2-2. Surge current vs. time (IDC)

22

20

18

16

14

12

Surge current, A

10

8 ~~

>~ O

n

o

50 100

—— Time, ms

500 1,000

3. Input current vs. input voltage (OAC, ODC)

10

OAC3/15, OAC3/15-A—]
ODC3/15, ODC3/15-A

// OAC4/15-L, OAC4/15-AL
/)L ODC4/15-L, ODC4/15-AL

[T oaciomsL, oacidma-AL
ODCG10/32-L, ODE10/32-AL

7

/
/A%
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BLOCK DIAGRAM

IAC without LED IAC with LED IDC without LED IDC with LED
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ODC without LED ODC with LED
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Wiring method

. i Module input/output——
(8 input/output example) g PO | s 4567 ez ste

Wiring can be used commonly for input TSH
8] 5 TT 3
modules and output modules. Therefore, of of Lot
wiring becomes simple. ® el o
@ >—B—0: Terminal Number of /0 modules.
@ @ @ @ @ @ @ @

1

|
For Cautions for Use, see page 2609.
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