


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)

• 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

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.
its compliance with the standard, users are asked
to refer to Panasonic for detailed information.



2

As of 
CE m
to the
into a
relays

1 EM

All-or-
or soli
markin
issued

The E
produ
the G
wheth
functio
tempe
compo
compo

Comp
such a
tion o
ring fu
all-or-
ents w
to the 

2 Lo

Relay
socke
of the 

The L
equipm
as we
case o
basic 
other 
safety
on ho
do no

1. Thi
rela
rela

2. Gui
3. Gui
Application of the EC Directives to All-or-Nothing Relays

this moment, none of the directives require
arking for all-or-nothing relays1. With respect
 three EC directives potentially to be taken
ccount, the following applies to all-or-nothing
.

C Directive

nothing - be they electro-mechanical relays
d state relays - shall not be labeled with a CE
g nor shall a declaration of conformity be
 within the scope of the EMC Directive.

MC Directive concerns primarily the finished
cts. In applying the Directive to components,
uidelines2 should be consulted to determine
er the component in question has a “direct
n”. Electric motors, power supply units or
rature controls represent examples of such
nents with “direct function”. These types of
nents must be provided with a CE marking.

onents which are integrated into a device,
s relays, do not have an independent func-

f their own. A given relay may perform diffe-
nctions in different devices. Consequently,

nothing relays must be considered compon-
ithout “direct function” which are not subject
EMC Directive.

w Voltage Directive

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

ow Voltage Directive concerns electrical

shall not be CE marked. The Guidelines3 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.
ent intended for incorporation into a device
ll as equipment intended for direct use. In the
f electrical equipment which is considered a
component intended for incorporation into
electrical equipment, the properties and

 of the final product will be largely dependent
w it is integrated: as such, these components
t come within the Machinery Directive and

s writing deals exclusively with “non-specified-time all-or-nothing relays”. The abbreviated term “all-or-nothing 
y” has been introduced merely for purposes of convenience. The term includes solid state all-or-nothing 
ys.
delines (version dated May 26, 1997) for the Application of the Council Directive 89/336/EEC.
delines (version dated July 1997) for the Application of the Council Directive 73/23/EEC.
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For standard housings and dimensions, see “PhotoMOS Relay Dimensions” on page 52. 
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-AQY212GS
4-Pin SOP

• Increased load current
• Ultra small SMD housing

60V 1.0A 3.0A 0.34/0.7Ω 220pF 1/1000nA 50mA 3.0mA 0.3mA 1.5V 5.0ms 0.5ms 350mW 1,500V AC SMD (SOP) 72
UL, C-UL, 
TÜV, VDE

-AQY212S
4-Pin SOP

• Ultra small SMD housing 60V 0.5A 1.0A 0.83/2.5Ω 80pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 350mW 1,500V AC 75
UL, C-UL, BSI, 

CSA, TÜV

AQY210LS
4-Pin SOP

• Ultra small SMD housing
• Current limiting type current 

limit 180mA

350V 0.12A -
0.18A (Out-
put limit cur-
rent [typ.])

20/25Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 350mW 1,500V AC SMD (SOP) 121
UL, C-UL, BSI, 

CSA, TÜV

-AQY210S
4-Pin SOP

• Increased load current
• Ultra small SMD housing

350V 0.12A 0.3A 17/25Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 350mW 1,500V AC 75
UL, C-UL, BSI, 

CSA, TÜV

-AQY210KS
4-Pin SOP

• Ultra small SMD housing
• Short circuit protection

350V 0.12A -
0.2A (Cut off 
current [typ.])

23.5/35Ω 42pF 1/1000nA 50mA 3.0mA 0.3mA 1.5V 2.0ms 1.0ms 350mW 1,500V AC SMD (SOP) 113
UL, C-UL, BSI, 

CSA, TÜV

-AQY214S
4-Pin SOP

• Ultra small SMD housing 400V 0.1A 0.24A 25/35Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 350mW 1,500V AC 75
UL, C-UL, BSI, 

CSA, TÜV

-AQY211EH
4-Pin DIP/SMD

• Low cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

30V 1.0A 3.0A 0.25/0.5Ω 240pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 5.0ms 1.0ms 550mW 5,000V AC PCB, SMD 133
UL, C-UL, 
CSA, TÜV, 
BSI, VDE

-AQY212EH
4-Pin DIP/SMD

• Low cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

60V 0.55A 1.5A 0.85/2.5Ω 80pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 4.0ms 1.0ms 550mW 5,000V AC 133
UL, C-UL, 
CSA, TÜV, 
BSI, VDE

-AQY212GH
4-Pin DIP/SMD

• High voltage type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

60V 1.1A 3.0A 0.34/0.7Ω 220pF 1/1000nA 50mA 3.0mA 0.3mA 1.5V 5.0ms 0.5ms 550mW 5,000V AC PCB, SMD 81
UL, C-UL, 

VDE

-AQY214EH
4-Pin DIP/SMD

• Low cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

400V 0.12A 0.3A 26/35Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mW 5,000V AC 133
UL, C-UL, 
CSA, TÜV, 
BSI, VDE

-AQY210EH
4-Pin DIP/SMD

• Low cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

350V 0.13A 0.4A 18/25Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mW 5,000V AC 133
UL, C-UL, 
CSA, TÜV, 
BSI, VDE

AQY210HL
4-Pin DIP/SMD

• DIP and standard SMD 
housing

• 5000V breakdown voltage
• Current limit function

350V 0.12A -
0.18A (Out-
put limit cur-
rent [typ.])

20/25Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mW 5,000V AC PCB, SMD 127
UL, BSI, C-UL, 

CSA, TÜV

-AQY216EH
4-Pin DIP/SMD

• DIP and standard SMD 
housing

• 5000V breakdown voltage

600V 0.05A 0.15A 52/120Ω 35pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mW 5,000V AC PCB, SMD 133
UL, C-UL, 
CSA, TÜV, 
BSI, VDE
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-AQV212S
6-Pin SOP

• Ultra small SMD housing 
(Small Outline Pack-
age=SOP)

60V 0.5A 1.0A 0.83/2.5Ω 150pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 500mW 1,500V AC SMD (SOP) 78
UL, C-UL, 
CSA, TÜV

AQV215S
6-Pin SOP

• Ultra small SMD housing 
(Small Outline Pack-
age=SOP)

100V 0.3A 0.9A 2.3/4.0Ω 110pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 500mW 1,500V AC 78
UL, C-UL, 
CSA, TÜV

AQV217S
6-Pin SOP

• Ultra small SMD housing 
(Small Outline Pack-
age=SOP)

200V 0.16A 0.48A 11/15Ω 70pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 1.0ms 0.2ms 500mW 1,500V AC SMD (SOP) 78
UL, C-UL, 
CSA, TÜV

AQV210S
6-Pin SOP

• Ultra small SMD housing 
(Small Outline Pack-
age=SOP)

350V 0.12A 0.3A 23/35Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mW 1,500V AC 78
UL, C-UL, 
CSA, TÜV

AQV214S
6-Pin SOP

• Ultra small SMD housing 
(Small Outline Pack-
age=SOP)

400V 0.1A 0.3A 30/50Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mW 1,500V AC SMD (SOP) 78
UL, C-UL, 
CSA, TÜV

AQV216S
6-Pin SOP

• Ultra small SMD housing 
(Small Outline Pack-
age=SOP)

600V 0.04A 0.12A 70/120Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mW 1,500V AC 78
UL, C-UL, 
CSA, TÜV

-AQV212
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

60V 0.55A 1.2A 0.83/2.5Ω 80pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 550mW 1,500V AC PCB, SMD 84
UL, C-UL, 
CSA, TÜV

-AQV252G
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Low ON-resistance
• High voltage type

60V 2.5A 6.0A 0.08/0.12Ω 500pF 1/1000nA 50mA 3.0mA 0.2mA 1.5V 5.0ms 0.5ms 550mW 1,500V AC 202
UL, C-UL, 
CSA, TÜV, 

VDE

AQV215
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

100V 0.32A 0.96A 2.3/4.0Ω 110pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 550mW 1,500V AC PCB, SMD 84
UL, C-UL, 
CSA, TÜV

AQV217
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

200V 0.18A 0.54A 11/15Ω 70pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 1.0ms 0.2ms 550mW 1,500V AC 84
UL, C-UL, 
CSA, TÜV

AQV210
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

350V 0.13A 0.4A 23/35Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 550mW 1,500V AC PCB, SMD 84
UL, C-UL, 
CSA, TÜV

AQV210E
6-Pin DIP/SMD

• Low cost type
• DIP and standard SMD 

housing

350V 0.13A 0.4A 23/35Ω 45pF 1/1000nA 50mA 3.0mA 1.0mA 1.5V 2.0ms 1.0ms 550mW 1,500V AC 137
UL, C-UL, 
CSA, TÜV

-AQV210EH
6-Pin DIP/SMD

• Low cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

350V 0.13A 0.4A 23/35Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mW 1,500V AC PCB, SMD 140
UL, C-UL, 
CSA, TÜV, 
BSI, VDE

AQV210HL
6-Pin DIP/SMD

• DIP and standard SMD 
housing

• 5000V breakdown voltage
• Current limit function

350V 0.13A -
0.18A (Out-
put limit cur-
rent [typ.])

20/25Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mW 5,000V AC 124
UL, C-UL, BSI, 

CSA
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AQV214
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

400V 0.12A 0.3A 30/50Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 550mW 1,500V AC PCB, SMD 84
UL, C-UL, 
CSA, TÜV

AQV214E
6-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing

400V 0.12A 0.3A 30/50Ω 45pF 1/1000nA 50mA 3.0mA 0.3mA 1.5V 2.0ms 1.0ms 550mW 1,500V AC 137
UL, C-UL, 
CSA, TÜV

-AQV214EH
6-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

400V 0.12A 0.3A 30/50Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 550mW 5,000V AC PCB, SMD 137
UL, C-UL, 
CSA, TÜV, 
BSI, VDE

AQV214H
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• 5000V breakdown voltage

400V 0.12A 0.3A 30/50Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.8ms 0.2ms 550mW 5,000V AC 84
UL, C-UL, 
CSA, TÜV, 
BSI, VDE

AQV216
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

600V 0.05A 0.15A 70/120Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 550mW 1,500V AC PCB, SMD 84
UL, C-UL, 
CSA, TÜV

AQV101
6-Pin DIP/SMD

• Low ON-resistance
• Control with an input current 

of 10mA

40V DC 0.7A 1.8A 0.3/0.5Ω 600pF 1/1000nA 50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mW 1,500V AC PCB, SMD 222
UL, C-UL, 

TÜV

AQV201
6-Pin DIP/SMD

• Low ON-resistance
• Control with an input current 

of 10mA

40V 0.5A 1.8A 0.6/1Ω 350pF 1/1000nA 50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mW 1,500V AC PCB, SMD 222
UL, C-UL, 

TÜV

AQV251
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Low ON-resistance

40V 0.5A 1.8A 0.6/1.0Ω 350pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 3.0ms 0.2ms 410mW 1,500V AC PCB, SMD 205
UL, C-UL, 
CSA, TÜV

AQV102
6-Pin DIP/SMD

• Low ON-resistance
• Control with an input current 

of 10mA

60V DC 0.6A 1.5A 0.37/0.7Ω 600pF 1/1000nA 50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mW 1,500V AC PCB, SMD 222
UL, C-UL, 

TÜV

AQV202
6-Pin DIP/SMD

• Low ON-resistance
• Control with an input current 

of 10mA

60V 0.4A 1.5A 0.74/1.4Ω 350pF 1/1000nA 50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mW 1,500V AC PCB, SMD 222
UL, C-UL, 

TÜV

AQV252
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Low ON-resistance

60V 0.4A 1.5A 0.74/1.4Ω 350pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 1.4ms 0.2ms 410mW 1,500V AC PCB, SMD 205
UL, C-UL, 
CSA, TÜV

-AQV112KL
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Short circuit protection
• Self-healing
• Only DC

60V 0.5A - 0.55/2Ω 300pF 1/1000nA 50mA 10mA 0.3mA 1.5V 2.0ms 1.0ms 550mW 1,500V AC PCB, SMD 117
UL, C-UL, 
CSA, TÜV, 

VDE

Type
- = PopularType Features

Output Input Switching speed
(I LED = 5mA)

To
ta

l p
ow

er
 d

is
si

pa
tio

n

I/O
 is

ol
at

io
n 

vo
lta

ge

Connection type
Switching diagram

Page
Approvals

Pe
ak

 lo
ad

 V
 D

C
/A

C

C
on

tin
uo

us
 lo

ad
 c

ur
re

nt

Pe
ak

 lo
ad

 c
ur

re
nt

(1
00

m
s)

O
N

 re
si

st
an

ce
(ty

pi
ca

l/m
ax

.)

O
ut

pu
t c

ap
ac

ita
nc

e
(ty

pi
ca

l)

Le
ak

ag
e 

cu
rr

en
t

(ty
pi

ca
l/m

ax
.)

LE
D

 fo
rw

ar
d 

cu
rre

nt
(m

ax
.)

LE
D

 o
pe

ra
te

 c
ur

re
nt

(m
ax

.)

LE
D

 tu
rn

-o
ff 

cu
rre

nt
(m

in
.)

LE
D

 d
ro

po
ut

 v
ol

ta
ge

(m
ax

.)

Tu
rn

-o
n 

tim
e

(m
ax

.)

Tu
rn

-o
ff 

tim
e

(m
ax

.)

1

2

3

6

5

4

1

2

3

6

5

4

1

2

3

6

5

4

1

2

3

6

5

4

1

2

3

6

5

4

1

2

3

6

5

4

1

2

3

6

5

4

1

2

3

6

5

4

1

2

3

6

5

4

1

2

3

6

5

4

8 9



PhotoMOS 1 Form A Signal Relays PhotoMOS Selector Chart
AQV255
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Low ON-resistance

100V 0.35A 1.0A 1.8/2.5Ω 350pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 410mW 1,500V AC PCB, SMD 205
UL, C-UL, 
CSA, TÜV

AQV257
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Low ON-resistance

200V 0.25A 0.75A 2.6/4.0Ω 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 3.0ms 0.2ms 410mW 1,500V AC 205
UL, C-UL, 
CSA, TÜV

AQV103
6-Pin DIP/SMD

• Low ON-resistance
• Control with an input current 

of 10mA

250V DC 0.3A 0.6A 2.7/4Ω 300pF 1/1000nA 50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mW 1,500V AC PCB, SMD 222
UL, C-UL, 

TÜV

AQV203
6-Pin DIP/SMD

• Low ON-resistance
• Control with an input current 

of 10mA

250V 0.2A 0.6A 5.5/8Ω 170pF 1/1000nA 50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mW 1,500V AC PCB, SMD 222
UL, C-UL, 

TÜV

AQV253
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Low ON-resistance

250V 0.2A 0.6A 5.5/8.0Ω 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 410mW 1,500V AC PCB, SMD 205
UL, C-UL, 
CSA, TÜV

AQV253H
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Low ON-resistance
• 5000V breakdown voltage

250V 0.2A 0.6A 5.5/8Ω 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 4.0ms 0.2ms 410mW 1,500V AC 205
UL, C-UL, 
CSA, TÜV 
BSI, VDE

AQV104
6-Pin DIP/SMD

• Low ON-resistance
• Control with an input current 

of 10mA

400V DC 0.18A 0.5A 6.3/8Ω 300pF 1/1000nA 50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mW 1,500V AC PCB, SMD 222
UL, C-UL, 

TÜV

AQV204
6-Pin DIP/SMD

• Low ON-resistance
• Control with an input current 

of 10mA

400V 0.15A 0.5A 12.4/16Ω 170pF 1/1000nA 50mA 5.0mA 0.8mA 3V 1.0ms 1.0ms 410mW 1,500V AC PCB, SMD 222
UL, C-UL, 

TÜV

AQV234
6-Pin DIP/SMD

• DIP and standard SMD 
housing

• High sensitivity version with 
operate current of typical 
0.31mA

400V 0.12A 0.3A 30/50Ω 45pF 1/1000nA 50mA 0.31mA 0.1mA 1.5V 2.0ms 1.0ms 550mW 1,500V AC PCB, SMD 227
UL, C-UL, 
CSA, TÜV

AQV254
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Low ON-resistance

400V 0.15A 0.5A 12.4/16Ω 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 410mW 1,500V AC 205
UL, C-UL, 
CSA, TÜV

AQV254H
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Low ON-resistance
• 5000V breakdown voltage

400V 0.15A 0.5A 12.4/16Ω 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 3.0ms 0.2ms 410mW 5,000V AC PCB, SMD 205
UL, C-UL, 
CSA, TÜV 
BSI, VDE

AQV259
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Low ON-resistance

1000V 0.03A 0.09A 80/200Ω 80pF 10/10000nA 50mA 3.0mA 0.4mA 1.5V 1.0ms 0.2ms 410mW 1,500V AC 205
UL, C-UL, 
CSA, TÜV

AQV258
6-Pin DIP/SMD

• DIP (dual inline) and stan-
dard SMD housing

• Low ON-resistance

1,500V 0.02A 0.06A 345/500Ω 80pF 10/10000nA 50mA 3.0mA 0.4mA 1.5V 1.0ms 0.2ms 410mW 1,500V AC PCB, SMD 205
UL, C-UL, 
CSA, TÜV
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PhotoMOS 1 Form A Power Relays PhotoMOS Selector Chart
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-AQZ102
4-Pin SIL

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

60V DC 4.0A 9.0A 0.05/0.09Ω 1700pF 1/10µA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.35W 2,500V AC PCB 235
UL, C-UL, 
CSA, TÜV

AQZ105
4-Pin SIL

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

100V DC 2.6A 6.0A 0.081/0.17Ω 1700pF 1/10µA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.35W 2,500V AC 235
UL, C-UL, 
CSA, TÜV

AQZ107
4-Pin SIL

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

200V DC 1.3A 3.0A 0.34/0.55Ω 900pF 1/10µA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.35W 2,500V AC PCB 235
UL, C-UL, 
CSA, TÜV

AQZ104
4-Pin SIL

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

400V DC 0.7A 1.5A 1.06/1.6Ω 900pF 1/10µA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.35W 2,500V AC 235
UL, C-UL, 
CSA, TÜV

-AQZ202
4-Pin SIL

• High capacity AC/DC 
type in 4-pin SIL 
(SIL=Single Inline) hous-
ing

60V 3.0A 9.0A 0.11/0.18Ω 1400pF 1/10µA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.6W 2,500V AC PCB 235
UL, C-UL, 
CSA, TÜV

AQZ262
4-Pin SIL

• High capacity AC/DC in 
4-pin housing

• Low ON-resistance

60V 6.0A 10.0A 0.036/0.05Ω 1400pF 1/10µA 50mA. 3.0mA 0.4mA 1.5V 10.0ms 3.0ms 3.0W 1,500V AC 250
UL, CSA

-AQZ205
4-Pin SIL

• High capacity AC/DC 
type in 4-pin SIL 
(SIL=Single Inline) hous-
ing

100V 2.0A 6.0A 0.23/0.34Ω 1400pF 1/10µA 50mA. 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.6W 2,500V AC PCB 235
UL, C-UL, 
CSA, TÜV

AQZ207
4-Pin SIL

• High capacity AC/DC 
type in 4-pin SIL 
(SIL=Single Inline) hous-
ing

200V 1.0A 3.0A 0.7/1.1Ω 600pF 1/10µA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.6W 2,500V AC 235
UL, C-UL, 
CSA, TÜV

-AQZ204
4-Pin SIL

• High capacity AC/DC 
type in 4-pin SIL 
(SIL=Single Inline) hous-
ing

400V 0.5A 1.5A 2.1/3.2Ω 600pF 1/10µA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 1.6W 2,500V AC PCB 235
UL, C-UL, 
CSA, TÜV

AQZ264
4-Pin SIL 

• High capacity AC/DC in 
4-pin housing

• Low ON-resistance

400V 1.0A 3.0A 1.0/1.4Ω 600pF 1/10µA 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
AQY272
4-Pin DIP

• DIP standard SMD hous-
ing

• High sensitivity
• Flat DIP version
• High capacity AC/DC 

type in 4-pin housing

60V 2.0A 6.0A 0.11/0.18Ω 1400pF 1/10µA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 750mW 2,500V AC PCB, SMD 230
UL, C-UL, 

CSA

AQY275
4-Pin DIP

• DIP standard SMD hous-
ing

• High sensitivity
• Flat DIP version
• High capacity AC/DC 

type in 4-pin housing

100V 1.3A 4.0A 0.23/0.34Ω 1400pF 1/10µA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 750mW 2,500V AC PCB, SMD 230
UL, C-UL, 

CSA

AQY277
4-Pin DIP

• DIP standard SMD hous-
ing

• High sensitivity
• Flat DIP version
• High capacity AC/DC 

type in 4-pin housing

200V 0.65A 2.0A 0.7/1.1Ω 600pF 1/10µA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 750mW 2,500V AC PCB, SMD 230
UL, C-UL, 

CSA

AQY274
4-Pin DIP

• DIP standard SMD hous-
ing

• High sensitivity
• Flat DIP version
• High capacity AC/DC 

type in 4-pin housing

400V 0.35A 1.0A 2.1/3.2Ω 600pF 1/10µA 50mA 3.0mA 0.4mA 1.5V 5.0ms 3.0ms 750mW 2,500V AC PCB, SMD 230
UL, C-UL, 

CSA
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PhotoMOS 1 Form A Voltage Sensitive Power Relays PhotoMOS Selector Chart
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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 3.6A 9.0A 0.033/0.09Ω 1700pF  1/10µA 30V  4V 0.8V 6.5mA 10.0ms 3.0ms 1.35W 2,500 V AC PCB 245
UL, CSA, TÜV

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 0.066/0.18Ω 1400pF  1/10µA 30V  4V 0.8V 6.5mA 10.0ms 3.0ms 1.6W 2,500 V AC PCB 245
UL, CSA, TÜV

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)

• LED current 10mA

100V DC 2.3A 6.0A  0.090/0.17Ω 1700pF  1/10µA 30V  4V 0.8V 6.5mA 10.0ms 3.0ms 1.35W 2,500 V AC PCB 245
UL, CSA, TÜV

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)

• LED current 10mA

100V 1.8A 6.0A 0.18/0.34Ω 1400pF  1/10µA 30V  4V 0.8V 6.5mA 10.0ms 3.0ms 1.6W 2,500 V AC PCB 245
UL, CSA, TÜV

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 0.33/0.55Ω 900pF  1/10µA 30V  4V 0.8V 6.5mA 10.0ms 3.0ms 1.35W 2,500 V AC PCB 245
UL, CSA, TÜV

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 0.64/1.1Ω 600pF  1/10µA 30V  4V 0.8V 6.5mA 10.0ms 3.0ms 1.6W 2,500 V AC PCB 245
UL, CSA, TÜV

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 1.23/1.6Ω 900pF  1/10µA 30V  4V 0.8V 6.5mA 10.0ms 3.0ms 1.35W 2,500 V AC PCB 245
UL, CSA, TÜV

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 2.4/3.2Ω 600pF  1/10µA 30V  4V 0.8V 6.5mA 10.0ms 3.0ms 1.6W 2,500 V AC PCB 245
UL, CSA, TÜV
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PhotoMOS 1 Form A Low CxR PhotoMOS Selector Chart
Type
- = PopularType Features

Output Input Switching speed
(I LED = 5mA)
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-AQY221N3V
4-Pin SSOP

• Further special types on 
request

• Ultra small SSOP housing
• High speed switching
• Very good RF characteris-

tics

25V 0.15A 0.4A 5.5/7.5Ω 1.0pF 30pA/10nA 50mA 3.0mA 0.2mA 1.5V 0.2ms 0.2ms 300mW 1,500V AC SMD (SSOP) 161
Pending:
UL, C-UL

-AQY221N2V
4-Pin SSOP

40V 0.12A 0.3A 9.5/12.5Ω 1.0pF 0.01/10nA 50mA 3.0mA 0.2mA 1.5V 0.5ms 0.2ms 300mW 1,500V AC

-AQY221R2V
4-Pin SSOP

• Further special types on 
request

• Low ON-resistance with low 
output capacitance

40V 0.25A 0.75A 0.75/1.25Ω 12.5pF 10pA/10nA 50mA 3.0mA 0.1mA 1.5V 0.5ms 0.2ms 300mW 1,500V AC SMD (SSOP) 165
Pending:
UL, C-UL

-AQY221N1S
4-Pin SOP

• Further special types on 
request

• Extremely low output capac-
itance

• Very short switching times
• Ultra small SMD housing
• Very good RF characteris-

tics (Small Outline Pack-
age=SOP)

40V 0.12A 0.3A 9.8/12.5Ω 2.0pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 350mW 1,500V AC SMD (SOP) 173
UL, CSA, TÜV

-AQY221N2S
4-Pin SOP

40V 0.12A 0.3A 9.5/12.5Ω 1.0pF 0.01/10nA 50mA 3.0mA 0.2mA 1.5V 0.5ms 0.2ms 350mW 1,500V AC

-AQY221R2S
4-Pin SOP

• Further special types on 
request

• Low ON-resistance with low 
output capacitance

40V 0.25A 0.75A 0.8/1.25Ω 13pF 0.03/10nA 50mA 3.0mA 0.1mA 1.5V 0.5ms 0.2ms 350mW 500V AC SMD (SOP) 169
UL, CSA, TÜV

AQY225NS
4-Pin SOP

• Further special types on 
request

• Extremely low output capac-
itance

• Very short switching times
• Ultra small SMD housing 

(SOP)
• Very good RF characteris-

tics

80V 0.1A 0.3A 7/10Ω 10pF 0.02/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 350mW 1,500V AC SMD (SOP) 184
UL, CSA, TÜV

AQY224NS
4-Pin SOP

400V 0.03A 0.3A 70/100Ω 10pF 3pA/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 350mW 1,500V AC 184
UL, CSA, TÜV

AQV225NS
6-Pin SOP

• Further special types on 
request

• High switch speed
• Ultra small SMD housing

(Small Outline Package = 
SOP)

80V 0.12A 0.36A 7/10Ω 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mW 1,500V AC SMD (SOP) 184
UL, CSA, TÜV

AQV227NS
6-Pin SOP

• High switch speed
• Ultra small SMD housing 

(Small Outline Package = 
SOP)

200V 0.05A 0.15A 30/50Ω 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mW 1,500V AC SMD (SOP) 184
UL, CSA, TÜV

AQV224NS
6-Pin SOP

400V 0.04A 0.12A 70/100Ω 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mW 1,500V AC

AQV221
6-Pin DIP/SMD

• Further special types on 
request

40V 0.08A 0.18A 22/35Ω 5.6pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.3ms 0.1ms 280mW 1,500V AC PCB, SMD 158
UL, CSA, TÜV
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PhotoMOS 1 Form A Low CxR PhotoMOS Selector Chart
AQV221N
6-Pin DIP/SMD

• Further special types on 
request

• Low ON-resistance

40V 0.15A 0.45A 9.8/15Ω 3.9pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 410mW 1,500V AC PCB, SMD 177
UL, CSA, TÜV

AQV225
6-Pin DIP/SMD

• Further special types on 
request

80V 0.05A 0.15A 36/50Ω 4.8pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.3ms 0.1ms 280mW 1,500V AC 158
UL, CSA, TÜV

AQV225N
6-Pin DIP/SMD

• Further special types on 
request

• Low ON-resistance

80V 0.15A 0.15A 7/10Ω 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 500mW 1,500V AC PCB, SMD 187
UL, CSA, TÜV

AQV227N
6-Pin DIP/SMD

• Further special types on 
request

• Low ON-resistance

200V 0.07A 0.21A 30/50Ω 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 410mW 1,500V AC 187
UL, CSA, TÜV

AQV224N
6-Pin DIP/SMD

• Further special types on 
request

• Low ON-resistance

400V 0.05A 0.15A 70/100Ω 10pF 0.01/10nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 410mW 1,500V AC PCB, SMD 187
UL, CSA, TÜV

Type
- = PopularType Features

Output Input Switching speed
(I LED = 5mA)
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PhotoMOS 1 Form B Signal and Power Relays PhotoMOS Selector Chart
1 Form B Signal Relays

AQY412S
4-Pin SOP

• Ultra small SMD housing  
(Small outline Pack-
age=SOP)

• Low ON-resistance

60V 0.5A 1.5A 1/2.5Ω 450pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 350mW 1,500V AC SMD (SOP) 94
UL, CSA, VDE

-AQY410S
4-Pin SOP

• Ultra small SMD housing  
(Small outline Pack-
age=SOP)

350V 0.12A 0.3A 18/25Ω 110pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 350mW 1,500V AC 94
UL, CSA, TÜV, 

BSI

AQY414S
4-Pin SOP

• Ultra small SMD housing  
(Small outline Pack-
age=SOP)

400V 0.1A 0.24A 26/35Ω 100pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 350mW 1,500V AC 187
UL, CSA, TÜV, 

BSI

AQY412EH
4-Pin DIP

• DIP and standard SMD 
housing

• 5000V breakdown voltage
• Low ON-resistance

60V 0.55A 1.5A 1/2.5Ω 480pF 100/
10000nA

50mA 3.0mA 0.4mA 1.5V 10.0ms 1.0ms 550mW 5,000V AC PCB, SMD 144
UL, CSA, VDE

-AQY410EH
4-Pin DIP

• DIP and standard SMD 
housing

• 5000V breakdown voltage

350V 0.13A 0.4A 18/25Ω 110pF 100/
10000nA

50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 550mW 5,000V AC 144
UL, CSA, BSI

AQY414EH
4-Pin DIP

• DIP and standard SMD 
housing

• 5000V breakdown voltage

400V 0.12A 0.3A 26/35Ω 100pF 100/
10000nA

50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 550mW 5,000V AC 144
UL, CSA, BSI

AQV414S
6-Pin SOP

• Ultra small SMD housing 
(Small Outline Pack-
age=SOP)

400V 0.1A 0.3A 26/50Ω 100pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 500mW 1,500V AC SMD (SOP) 98
UL, CSA, TÜV

AQV410EH
6-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

350V 0.13A 0.4A 18/35Ω 110pF 100/
10000nA

50mA 3.0mA 0.4mA 1.5V 3.0ms 1.5ms 550mW 5,000V AC PCB, SMD 147
UL, CSA, TÜV, 

BSI, VDE

AQV412EH
6-Pin DIP/SMD

• 5000V breakdown voltage
• DIP and standard SMD 

housing
• Low ON-resistance

60V 0.55A 1.5A 1/2.5Ω 480pF 100/
10000nA

50mA 3.0mA 0.4mA 1.5V 10.0ms 1.5ms 550mW 5,000V AC 147
UL, CSA, TÜV, 

VDE

AQV414E
6-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing

400V 0.12A 0.3A 26/50Ω 100pF 1/1000nA 50mA 3.0mA 0.3mA 1.5V 2.0ms 1.0ms 550mW 1,500V AC 147
UL, CSA, TÜV

AQV414EH
6-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

400V 0.12A 0.3A 26/50Ω 100pF 100/
10000nA

50mA 3.0mA 0.4mA 1.5V 3.0ms 1.5ms 550mW 5,000V AC PCB, SMD 147
UL, CSA, TÜV, 

BSI, VDE

AQV453
6-Pin DIP/SMD

• Low ON-resistance 250V 0.2A 0.6A 5.5/8.0Ω 350pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 410mW 1,500V AC 212
UL, CSA

AQV414
6-Pin DIP/SMD

• Normally-closed type
(1 Form B)

400V 0.12A 0.3A 26/50Ω 100pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 550mW 1,500V AC PCB, SMD 101
UL, CSA, TÜV

Type
- = PopularType Features

Output Input Switching speed
(I LED = 5mA)
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PhotoMOS 1 Form B Signal and Power Relays PhotoMOS Selector Chart
AQV454
6-Pin DIP/SMD

• Low ON-resistance 400V 0.15A 0.5A 10.5/16Ω 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 410mW 1,500V AC PCB, SMD 212
UL, CSA, TÜV

AQV454H
6-Pin DIP/SMD

• 5000V breakdown voltage 400V 0.15A 0.5A 10.5/16Ω 170pF 10/10000nA 50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 410mW 5,000V AC 212
UL, CSA, TÜV

1 Form B Power Relays

AQZ404
4-Pin SIL

• High capacity AC/DC with 
breakcontact in 4-pin SIL 
housing

400V 0.5A 1.5A 2.8/4.0Ω 2000pF 1000/
10000nA

50mA 3.0mA 0.4mA 1.5V 7.5ms 3.0ms 1.6W 2,500V AC PCB 241
UL, CSA

Type
- = PopularType Features

Output Input Switching speed
(I LED = 5mA)
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PhotoMOS 2 Form A Signal Relays PhotoMOS Selector Chart
-AQW210S
8-Pin SOP

• Ultra small SMD housing 
(Small Outline Pack-
age=SOP)

350V 0.1A 0.3A 16/35Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 650mW 1,500V AC SMD (SOP) 88
UL, CSA, TÜV

-AQW214S
8-Pin SOP

• Ultra small SMD housing 
(Small Outline Pack-
age=SOP)

400V 0.08A 0.24A 30/50Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 650mW 1,500V AC 88
UL, CSA, TÜV

-AQW212EH
8-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

60V 0.5A 1.5A 0.83/2.5Ω 80pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 4.0ms 1.0ms 850mW 5,000V AC PCB, SMD 140
UL, CSA, TÜV

-AQW210EH
8-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

350V 0.12A 0.36A 18/25Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 850mW 5,000V AC 140
UL, CSA, TÜV

AQW210HL
8-Pin DIP/SMD

• DIP and standard SMD 
housing

• 5000V breakdown voltage
• Current limit function

350V 0.1A -
0.18A (Out-
put limit cur-
rent [typ.])

20/25Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 850mW 5,000V AC PCB, SMD 130
UL, CSA, TÜV

-AQW214EH
8-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

400V 0.1A 0.3A 26/35Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 850mW 5,000V AC 140
UL, CSA, TÜV

-AQW216EH
8-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

600V 0.04A 0.12A 26/35Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 850mW 5,000V AC PCB, SMD 140
UL, CSA, TÜV

AQW212
8-Pin DIP/SMD

• DIP and standard SMD 
housing

60V 0.6A 1.0A 0.83/2.5Ω 150pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 850mW 1,500V AC 91
UL, CSA, TÜV

AQW215
8-Pin DIP/SMD

• DIP and standard SMD 
housing

100V 0.3A 0.9A 2.3/4.0Ω 110pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 850mW 1,500V AC PCB, SMD 91
UL, CSA, TÜV

AQW217
8-Pin DIP/SMD

• DIP and standard SMD 
housing

200V 0.16A 0.48A 11/15Ω 70pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 850mW 1,500V AC 91
UL, CSA, TÜV

AQW210
8-Pin DIP/SMD

• DIP and standard SMD 
housing

350V 0.12A 0.36A 23/35Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.05ms 850mW 1,500V AC PCB, SMD 91
UL, CSA, TÜV

AQW214
8-Pin DIP/SMD

• DIP and standard SMD 
housing

400V 0.1A 0.3A 30/50Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.05ms 850mW 1,500V AC 91
UL, CSA, TÜV

AQW254
8-Pin DIP/SMD

• Low ON-resistance
• DIP and standard SMD 

housing

400V 0.12A 0.36A 12.4/16Ω 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 0.2ms 850mW 1,500V AC PCB, SMD 209
UL, CSA, TÜV

AQW216
8-Pin DIP/SMD

• DIP and standard SMD 
housing

600V 0.04A 0.12A 70/120Ω 45pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 850mW 1,500V AC 91
UL, CSA, TÜV

Type
- = PopularType Features

Output Input Switching speed
(I LED = 5mA)
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PhotoMOS Other Types PhotoMOS Selector Chart
2 Form A Low CxR

AQW227NS
8-Pin SOP

• Low ON-resistance type
• Ultra small SMD housing 

(Small Outline Pack-
age=SOP)

200V 0.04A 0.15A 30/50Ω 10pF 10nA (max.) 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 650mW 1,500V AC SMD (SOP) 193
UL, C-UL, 

TÜV

AQW225N
8-Pin DIP/SMD

• Further special types on 
request

• Low ON-resistance

60V 0.12A 0.36A 7/10Ω 10pF 10nA (max.) 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 850mW 1,500V AC PCB, SMD 190
UL, CSA, TÜV

AQW227N
8-Pin DIP/SMD

• Further special types on 
request

• Low ON-resistance

200V 0.05A 0.15A 30/50Ω 10pF 10nA (max.) 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 850mW 1,500V AC 190
UL, CSA, TÜV

AQW224N
8-Pin DIP/SMD

• Further special types on 
request

• Low ON-resistance

400V 0.04A 0.12A 70/100Ω 10pF 10nA (max.) 50mA 3.0mA 0.4mA 1.5V 0.5ms 0.2ms 850mW 1,500V AC 190
UL, CSA, TÜV

2 Form B

-AQW414EH
8-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing
• 5000V breakdown voltage

400V 0.1A 0.3A 26/35Ω 100pF 10/10000nA 50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 850mW 5,000V AC PCB, SMD 151
UL, CSA, TÜV, 

BSI

AQW414
8-Pin DIP/SMD

• DIP and standard SMD 
housing

400V 0.1A 0.3A 26/50Ω 100pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 850mW 1,500V AC 104
UL, CSA, TÜV

AQW454
8-Pin DIP/SMD

• DIP and standard SMD 
housing

• Low ON-resistance

400V 0.12A 0.36A 11/16Ω 170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 2.0ms 1.0ms 850mW 1,500V AC 215
UL, CSA, TÜV

1 Form A / 1 Form B

AQW612S
8-Pin SOP

• Ultra small SMD housing  
(Small outline Pack-
age=SOP)

• Low ON-resistance

60V 0.45A 1.5A 1/2.5Ω 80pF (N.O.)
450pF (N.C.)

1/1000nA 50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0m 650mW 1,500V AC SMD (SOP) 107
UL, CSA, TÜV, 

VDE

-AQW610S
8-Pin SOP

• Ultra small SMD housing 
(Small Outline Pack-
age=SOP)

350V 0.1A 0.3A 18/25Ω 45pF (N.O),
100pF (N.C.)

1/1000nA 50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 650mW 1,500V AC 107
UL, CSA, TÜV, 

BSI

AQW612EH
8-Pin DIP/SMD

• DIP and standard SMD 
housing

• Low ON-resistance

60V 0.5A 1.5A 1/2.5Ω 80pF (N.O.)
480pF (N.C.)

1/1000nA 
(N.O.)
100/

10000nA 
(N.C.)

50mA 3.0mA 0.4mA 1.5V 4.0ms 
(N.O.)

10.0ms 
(N.C.)

1.0ms 850mW 5,000V AC PCB, SMD 154
UL, CSA, TÜV, 

VDE

-AQW610EH
8-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing

350V 0.12A 0.36A 18/25Ω 45pF (N.O.),
100pF (N.C.)

1/1000nA 
(N.O.)
100/

10000nA 
(N.C.)

50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 850mW 5,000V AC 154
UL, CSA, TÜV, 

BSI

-AQW614EH
8-Pin DIP/SMD

• Low-cost type
• DIP and standard SMD 

housing

400V 0.1A 0.3A 26/35Ω 45pF (N.O.),
100pF (N.C.)

1/1000nA 
(N.O.)
100/

10000nA 
(N.C.)

50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 850mW 5,000V AC 154
UL, CSA, TÜV, 

BSI

Type
- = PopularType Features

Output Input Switching speed
(I LED = 5mA)
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PhotoMOS Other Types PhotoMOS Selector Chart
AQW614
8-Pin DIP/SMD

• DIP and standard SMD 
housing

400V 0.1A 0.3A 27/50Ω 45pF (N.O.),
100pF (N.C.)

1/1000nA 
(N.O.) 

10000nA 
(N.C.)

50mA 3.0mA 0.4mA 1.5V 1.0ms 1.0ms 850mW 1,500V AC PCB, SMD 110
UL, CSA, TÜV

AQW654
8-Pin DIP/SMD

• DIP and standard SMD 
housing

• Low ON-resistance

400V 0.12A 0.36A • N.O.:
10/16Ω

• N.C.:
11/16Ω

170pF 1/1000nA 50mA 3.0mA 0.4mA 1.5V 3.0ms 1.0ms 850mW 1,500V AC 218
UL, CSA, TÜV

Multichannel

AQS221N2S
16-Pin SOP

• Low output capacitance 
between output terminals 
and low ON-resistance

40V 0.06A 0.12A 9.5/12.5Ω 1pF 20pA/10nA 50mA 3.0mA 0.1mA 1.5V 0.2ms 0.2ms 650mW 500V AC SMD (SOP) 181
UL, CSA, TÜV

AQS225S
16-Pin SOP

• 4 channel RF-PhotoMOS 
relay

80V 0.05A 0.15A 21/35Ω 4.5pF 30pA/10nA 50mA 3.0mA 0.3mA 1.5V 0.3ms 0.1ms 650mW 1,500V AC 196
UL, CSA, TÜV

AQS225R2S
16-Pin SOP

• 4 channel RF-PhotoMOS 
relay

80V 0.07A 0.2A 10.5/15.0Ω 4.5pF 10pA/10nA 50mA 3.0mA 0.3mA 1.5V 0.3ms 0.2ms 650mW 1,500V AC 199
UL, CSA, TÜV

Type
- = PopularType Features

Output Input Switching speed
(I LED = 5mA)

To
ta

l p
ow

er
 d

is
si

pa
tio

n

I/O
 is

ol
at

io
n 

vo
lta

ge

Connection type
Switching diagram

Page
Approvals

Pe
ak

 lo
ad

 V
 D

C
/A

C

C
on

tin
uo

us
 lo

ad
 c

ur
re

nt

Pe
ak

 lo
ad

 c
ur

re
nt

(1
00

m
s)

O
N

 re
si

st
an

ce
(ty

pi
ca

l/m
ax

.)

O
ut

pu
t c

ap
ac

ita
nc

e
(ty

pi
ca

l)

Le
ak

ag
e 

cu
rr

en
t

(ty
pi

ca
l/m

ax
.)

LE
D

 fo
rw

ar
d 

cu
rre

nt
(m

ax
.)

LE
D

 o
pe

ra
te

 c
ur

re
nt

(m
ax

.)

LE
D

 tu
rn

-o
ff 

cu
rre

nt
(m

in
.)

LE
D

 d
ro

po
ut

 v
ol

ta
ge

(m
ax

.)

Tu
rn

-o
n 

tim
e

(m
ax

.)

Tu
rn

-o
ff 

tim
e

(m
ax

.)

1

2

3

4

8
N.C.

N.O.

7

6

5

2

3

4

5

6

7

16

15

14

13

1

8

12

11

10

9

30 31



Photovoltaic MOSFET drivers PhotoMOS Selector Chart
Type
- = PopularType Features

Output Input Input Switching speed
(I LED = 5mA)

I/O isolation voltage Connection type
Switching diagram

Page
Approvals

Open voltage
(typical/min.)

Short current
(typical/min.)

LED forward current
(max.)

LED operate current
(max.)

LED turn-off current
(min.)

LED dropout voltage
(max.)

Turn-on time
(typical)

Turn-off time
(typical)

-APV2111V
4-Pin SSOP

• Ultra small SSOP housing 8.2/5.0V 8/3µA 50mA 3.mA 0.2mA 1.5V 0.8ms 0.1ms 1,500V AC SMD (SSOP) 255
UL, TÜV, CSA 

pending

APV1121S
4-Pin SOP

• Ultra small SMD (SOP) 
housing

8.7/6.0V 14/5µA 50mA 3.mA 0.2mA 1.5V 0.4ms 0.1ms 2,500V AC SMD (SOP) 255
UL, TÜV, CSA 

pending

APV2121S
4-Pin SOP

• Ultra small SMD (SOP) 
housing

8.2/5.0V 8/3µA 50mA 3.mA 0.2mA 1.5V 0.8ms 0.1ms 2,500V AC

APV1122
6-Pin DIP/SMD

• 5000V breakdown voltage 8.7/6.0 14/5µA 50mA 3.mA 0.2mA 1.5V 0.4ms 0.1ms 5,000V AC PCB, SMD 255
UL, TÜV, CSA 

pending
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Photo-Triac Couplers Solid State Relays Selector ChartSolid State Relay Selector Chart
            

Type Features Photo with 
Dimensions

Output Input

Zero-cross voltage
(max.) I/O isolation voltage Connection type

Switching diagram
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APT1211S • Zero-cross
• SOP 4 pin

600V 0.05A 0.6A 2.5V 1µA 50mA 10mA 1.3V 0.1ms 50V 3,750V SMT (SOP) 275
UL, C-UL, VDE

APT1221S • SOP 4 pin
• Non zero-cross

- SMT (SOP)

APT1211 • Zero-cross
• DIP 4 pin

600V 0.1A 1.2A 2.5V 1µA 50mA 10mA 1.3V 0.1ms 50V 5,000V PCB, SMT

APT1221 • DIP 4 pin
• Non zero-cross

- PCB, SMT

APT1212 • Zero-cross
• DIP 6 pin

600V 0.1A 1.2A 2.5V 1µA 50mA 10mA 1.3V 0.1ms 50V 5,000V PCB, SMT 275
UL, C-UL, VDE

APT1222 • DIP 6 pin
• Non zero-cross

- PCB, SMT

APT1211W • Zero-cross
• DIP 4 pin wide terminal

600V 0.1A 1.2A 2.5V 1µA 50mA 10mA 1.3V 0.1ms 50V 5,000V PCB, SMT 279
UL, C-UL, VDE

APT1221W • DIP 4 pin wide terminal
• Non zero-cross

- PCB, SMT

APT1212W • Zero-cross
• DIP 6 pin wide terminal

600V 0.1A 1.2A 2.5V 1µA 50mA 10mA 1.3V 0.1ms 50V 5,000V PCB, SMT

APT1222W • DIP 6 pin wide terminal
• Non zero-cross

- PCB, SMT
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AQH Relays Solid State Relays Selector Chart
AQH0213 • Photo-Triac
• Zero-cross

600V 0.3A 3A 2.5V 100µA 50mA 10mA 1.3V 0.1ms 50V 5,000V PCB, SMT
With zero-cross switch:

Without zero-cross 
switch:

283
UL, C-UL, VDE

AQH0223 • Photo-Triac
• Non zero-cross

-

AQH1213 • Photo-Triac
• Zero-cross

600V 0.6A 6A 2.5V 100µA 50mA 10mA 1.3V 0.1ms 50V 5,000V

AQH0223 • Photo-Triac
• Non zero-cross

-

AQH2213 • Photo-Triac
• Zero-cross

600V 0.9A 9A 2.5V 100µA 50mA 10mA 1.3V 0.1ms 50V 5,000V

AQH2223 • Photo-Triac
• Non zero-cross

-

AQH3213 • Photo-Triac
• Zero-cross

600V 1.2A 12A 2.5V 100µA 50mA 10mA 1.3V 0.1ms 50V 5,000V

AQH3223 • Photo-Triac
• Non zero-cross

-

Type Features Photo with 
Dimensions

Output Input

Zero-cross voltage
(max.) I/O isolation voltage Connection type

Switching diagram
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Solid State SIL and DIL Types Solid State Relays Selector Chart
Type Features

Output Input Input

Breakdown voltage Connection type
Terminal layout

Page
Approvals
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AQG
1A

• Photo-Triac
• Zero-cross
• Integrated snubber circuit

75 - 264V AC 1A 8A 1.5mA 4 - 6V DC 0.3kΩ 1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

3,000V AC PCB 286
UL, C-UL, VDE

9.6 - 14.4V DC 0.8kΩ

19.2 - 28.8V DC 1.6kΩ

• Photo-Triac
• Non zero-cross
• Integrated snubber circuit

75 - 264V AC 1A 8A 1.5mA 4 - 6V DC 0.3kΩ 1V 1ms ½ cycle of voltage 
sine wave + 1ms

3,000V AC

9.6 - 14.4V DC 0.8kΩ

19.2 - 28.8V DC 1.6kΩ

AQG
2A

• Photo-Triac
• Zero-cross
• Integrated snubber circuit

75 - 264V AC 2A 30A 1.5mA 4 - 6V DC 0.3kΩ 1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

3,000V AC PCB

9.6 - 14.4V DC 0.8kΩ

19.2 - 28.8V DC 1.6kΩ

• Photo-Triac
• Non zero-cross
• Integrated snubber circuit

75 - 264V AC 2A 30A 1.5mA 4 - 6V DC 0.3kΩ 1V 1ms ½ cycle of voltage 
sine wave + 1ms

3,000V AC

9.6 - 14.4V DC 0.8kΩ

19.2 - 28.8V DC 1.6kΩ

AQE • Photo-Triac
• Zero-cross
• AC output type with inte-

grated snubber circuit

75 - 250V AC 1A 20A 1.5mA 4 - 6V DC 0.5kΩ 0.5V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

2,500V AC PCB 289
UL, C-UL, VDE

9.6 - 14.4V DC 1.3kΩ 1.2V

21.6 - 26.4V DC 3kΩ 2.4V

• Photo-Diode
• DC output type

3 - 60V DC 3A 15A
(10ms)

10µA 4 - 6V DC 0.5kΩ 0.5V ~2ms ~0.4ms 2,500V AC

9.6 - 14.4V DC 1.3kΩ 1.2V

21.6 - 26.4V DC 3kΩ 2.4V

AQ-C
• AC input, DC input

• Photo-Transistor
• AC input type

4 - 32V DC 25mA - 5µA 80 - 250V AC - 10V AC 20ms 20ms 2,500V AC PCB 292
UL, CSA, TÜV

• Photo-Transistor
• DC input type

4 - 32V DC 25mA - 5µA 3 - 32V DC - 1V DC 5ms 5ms 2,500V AC

24.5 max.
.965 max.

13.5 max.
.531 max.

4.5 max.
.177 max.

2.54 10.16 7.62

4-1.0 dia.

1.2

24.5 max.
.965 max.

20.5 max.
.807 max.

4.5 max.
.177 max.

2.54 10.16 7.62

4-1.0 dia.

1.2

28.0
1.102

15.0
.591

5.0
.197

16.38 5.043.78

10
.394

12.8
.504

  20
.787 7.62

.300

7.62
.300

10.16
.400

4-1.1 dia.
4-.043 dia.

Terminal 1

Terminal 5

Terminal 8

Terminal 16
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Solid State SIL and DIL Types Solid State Relays Selector Chart
AQ-C
1A (AC output)

• Photo-Triac
• Zero-cross

• 75 -125V AC
• 75 - 250V AC

1A 20A 1.1mA 4 - 6V DC 0.3kΩ 0.5V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

2,500V AC PCB 292
UL, CSA, TÜV

9.6 - 14.4V DC 0.8kΩ 1.2V

21.6 - 26.4V DC 1.8kΩ 2.4V

• Photo-Triac
• Non zero-cross

• 75 -125V AC
• 75 - 250V AC

1A 20A 1.1mA 4.- 6V DC 0.3kΩ 0.5V 1ms ½ cycle of voltage 
sine wave + 1ms

2,500V AC

9.6 - 14.4V DC 0.8kΩ 1.2V

21.6 - 26.4V DC 1.8kΩ 2.4V

AQ-C
1A (DC output)

• Photo-Transistor 3 - 60V DC 1A 1.5A
(1s)

0.1mA 4 - 6V DC 430Ω 4V 0.5ms 1ms 2,500V AC PCB 292
UL, CSA, TÜV

9.6 - 14.4V DC 1.2kΩ 9.6V

21.6 - 26.4V DC 2.8kΩ 21.6V

AQ1
1A (DC output)

• Photo-Transistor 10 - 200V DC 1A 5A (1s) 1mA 3 - 28V DC 1.6kΩ 0.8V 0.5ms 2ms 3,000V AC PCB
Slim

296
UL, CSA, TÜV

AQ1
2A (DC output)

• Photo-Transistor 3 - 60 V DC 2A 5A (1s) 1mA 3 - 28V DC 1.6kΩ 0.8V 0.5ms 2ms 3,000V AC

AQ1
2A

• Photo-Transistor
• Zero-cross

75 - 250V AC 2A 80A 5mA 3 - 28V DC 1.6kΩ 0.8V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

3,000V AC PCB
Slim

Flat

296
UL, CSA

AQ1
5Ae

• Photo-Transistor
• Zero-cross

75 - 250V AC 5A 100A 5mA 3 - 28V DC 1.6kΩ 0.8V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

• 3,000V (between input and 
output)

• 1,500V (between input, 
output and case)

PCB 296
UL, CSA

Type Features

Output Input Input

Breakdown voltage Connection type
Terminal layout
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10

12.8

  20

7.62
.300

7.62
.300

10.16
.400

4-1.1 dia.
4-.043 dia.

Terminal 1

Terminal 5

Terminal 8

Terminal 16

10

12.8

  20

7.62
.300

7.62
.300

10.16
.400

4-1.1 dia.
4-.043 dia.

Terminal 1

Terminal 5

Terminal 8

Terminal 16

10

26

  33

4-1.2DIA.
4-.047DIA.

2.54×3
.100×3

2.54×5
.100×5 2.54×2

.100×2

25.4
1.000

4321
Copper foil

10

26

  33

25

12

  33

10

26

  33

4-1.2DIA.
4-.047DIA.

2.54×3
.100×3

2.54×5
.100×5 2.54×2

.100×2

25.4
1.000

4321
Copper foil

4-1.2DIA.
4-.047DIA.

10.16
.400

12.7
.500

25.4
1.000

3

4

2

1

Copper
foil

54

26

4-1.2DIA.
4-.047DIA.

2-3.5DIA.*
2-.138DIA.

9.1
.358

2.54×3
.100×3

2.54×5
.100×5 2.54×2

.100×2

25.4
1.000

20
.787

4321

Copper foil

20
.787

* 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
AQ-B
1A

• Photo-Triac
• Zero-cross

• 75 - 125V AC
• 75 - 250V AC

1A 10A 1.1mA 3 - 6V DC 0.18kΩ 1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

1,500V AC/4,000V AC PCB 301
UL, CSA, TÜV

7 - 14V DC 0.75kΩ

10 - 18V DC 1.2kΩ

18 - 30V DC 2.15kΩ

• Photo-Triac
• Non zero-cross

• 75 - 125V AC
• 75 - 250V AC

1A 10A 1.1mA 3 - 6V DC 0.18kΩ 1V 0.5ms ½ cycle of voltage 
sine wave + 1ms

1,500V AC/4,000V AC

7 - 14V DC 0.75kΩ

10 - 18V DC 1.2kΩ

18 - 30V DC 2.15kΩ

AQ-B
2A

• Photo-Triac
• Zero-cross

• 75 - 125V AC
• 75 - 250V AC

2A 20A 1.1mA 3 - 6V DC 0.18kΩ 1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

1,500V AC/4,000V AC PCB 301
UL, CSA, TÜV

7 - 14V DC 0.75kΩ

10 - 18V DC 1.2kΩ

18 - 30V DC 2.15kΩ

• Photo-Triac
• Non zero-cross

• 75 - 125V AC
• 75 - 250V AC

2A 20A 1.1mA 3 -  6V DC 0.18kΩ 1V 0.5ms ½ cycle of voltage 
sine wave + 1ms

1,500V AC/4,000V AC

7 - 14V DC 0.75kΩ

10 - 18V DC 1.2kΩ

18 - 30V DC 2.15kΩ

AQ8
2A

• Photo-Triac
• Zero-cross

• 75 - 125V AC
• 75 - 250V AC

2A 30A 5mA 4 - 6V DC 0.18kΩ 0.5V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

3,000V AC PCB
Between input terminal 
5.08mm

Between input terminal 
7.65mm

306
UL, CSA, TÜV, VDE

9.6 - 14.4V DC 0.55kΩ 1.2V

21.6 - 26.4V DC 1.4kΩ 2.4V

• Photo-Triac
• Non zero-cross

• 75 - 125V AC
• 75 - 250V AC

2A 30A 5mA 4 - 6V DC 0.3kΩ 0.5V 1ms ½ cycle of voltage 
sine wave + 1ms

3,000V AC

9.6 - 14.4V DC 0.8kΩ 1.2V

21.6 - 26.4V DC 1.8kΩ 2.4V

AQ8
3A

• Photo-Triac
• Zero-cross

• 75 - 125V AC
• 75 - 250V AC

3A 80A 5mA 4 - 6V DC 0.18kΩ 0.5V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

3,000V AC PCB
Between input terminal 
5.08mm

Between input terminal 
7.65mm

306
UL, CSA, TÜV, VDE

9.6 - 14.4V DC 0.55kΩ 1.2V

21.6 - 26.4V DC 1.4kΩ 2.4V

• Photo-Triac
• Non zero-cross

• 75 - 125V AC
• 75 - 250V AC

3A 80A 5mA 4 - 6V DC 0.3kΩ 0.5V 1ms ½ cycle of voltage 
sine wave + 1ms

3,000V AC

9.6 - 14.4V DC 0.8kΩ 1.2V

21.6 - 26.4V DC 1.8kΩ 2.4V

Type Features

Output Input Input

Breakdown voltage Connection type
Terminal layout
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9

20

43

27.5
1.083

5.0
.197

12.5
.492

10.0
.394

4 3 2 1
Terminal

Copper 4-1.4 dia.
4-.055 dia.foil

9

20

43

27.5
1.083

5.0
.197

12.5
.492

10.0
.394

4 3 2 1
Terminal

Copper 4-1.4 dia.
4-.055 dia.foil

9 max.

24
max.

  45 max.

4-1.2 dia.
27.94

5.08

1234

12.7 10.16

4-1.2 dia.
30.48

1234

12.7 10.167.62

32
max.

9 max.  43 max.
4-0.8 dia.

27.94

5.08

1234

12.7 10.16

4-0.8 dia.
30.48

1234

12.7 10.167.62
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Solid State SIL and DIL Types Solid State Relays Selector Chart
I/O RELAY
AC input modules

• Photo-Transistor • 4 - 15V DC
• 10 - 32V DC

15mA - 100µA 80 - 140V AC - 10V AC 20ms 20ms 4,000V AC PCB 337
UL, CSA

160 - 280V AC - 20V AC

I/O RELAY
DC input modules

• Photo-Transistor • 4 - 15V DC
• 10 - 32V DC

15mA - 100µA 3 - 32V DC - 0.8V 5ms 5ms 4,000V AC

I/O RELAY
AC output modules

• Photo-Transistor
• Zero-cross

• 75 - 125V AC
• 75 - 250V AC

2A 30A 5mA 3 - 15V DC 1.6kΩ 0.8V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

4,000V AC PCB 337
UL, CSA

4 - 15V DC 1.7kΩ

10 - 32V DC 5.6kΩ

I/O RELAY
DC output modules

• Photo-Transistor • 3 - 60V DC
• 10-200V DC

• 2A
• 1A

5A (1s) 1mA 3 - 15V DC 1.6kΩ 0.8V 0.5ms 2ms 4,000V AC

4 - 15V DC 1.7kΩ

10 - 32V DC 5.6kΩ

Type Features

Output Input Input

Breakdown voltage Connection type
Terminal layout
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 10

20.5

43

5-1.2DIA.
5-.047DIA.

10.16
.400

5.08
.200

5.08
.200

12.7
.500

33.02
1.300

��� ��
Copper foil

 10

20.5

43

 10

20.5

43

5-1.2DIA.
5-.047DIA.

10.16
.400

5.08
.200

5.08
.200

12.7
.500

33.02
1.300

��� ��
Copper foil

 10

20.5
43
44 45



Solid State Other Types Solid State Relays Selector Chart
Solid State Plug-in Terminals

AQ-F
2A/3A (AC output)

• Photo-Triac
• Zero-cross

75 - 250V AC 2A 80A 5mA 3 - 28V DC 1.6kΩ 0.8V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

2,000V AC Plug-in 312
UL, CSA

• Photo-Triac
• Zero-cross

75 - 250V AC 3A 80A 5mA 3 - 28V DC 1.6kΩ 0.8V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

2,000V AC

AQ-F
2A/3A (DC output)

• Photo-Triac 3 - 60V DC 2A 5A 1mA 3 - 28V DC 1.6kΩ 0.8V 0.5ms 2ms 2,000V AC Plug-in

• Photo-Triac 3 - 60V DC 3A 6A 1mA 3 - 28V DC 1.6kΩ 0.8V 0.5ms 2ms 2,000V AC

Solid State Hockey Puck Types

AQ-J • Photo-Triac
• Zero-cross
• Ultra-compact size
• Built-in varistor

• 75 - 264V AC 10A 100A 5mA 4 - 6V DC 260Ω 1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

• 3,000V AC (between input 
and output)

• 2,500V AC (between input, 
output and case)

- 317
Pending

15A

25A

10A 150A 5mA 10 - 18V DC 800Ω

15A

25A

10A 250A 5mA 18 - 28V DC 1.6kΩ

15A

25A

AQ-N • Photo-Triac
• Zero-cross

• 75 - 250V AC 10A 100A 10mA 4 - 32V DC -
(Input cur-
rent, max. 

20mA)

1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

• 4,000V AC (between input 
and output)

• 2,500V AC (between input, 
output and case)

- 321
Pending:

UL, C-UL, TÜV15A 150A

20A 200A

25A 250A

40A 400A

• Photo-Triac
• Non zero-cross

• 75 - 250V AC 10A 100A 10mA 4 - 32V DC -
(Input cur-
rent, max. 

20mA)

1V 1ms ½ cycle of voltage 
sine wave + 1ms

• 4,000V AC (between input 
and output)

• 2,500V AC (between input, 
output and case)

15A 150A

20A 200A

25A 250A

40A 400A

Type Features

Output Input Input

Breakdown voltage Connection type
Terminal layout
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21

35.2

  27.4

13.35
.526

10.4
.409

1.4
.055

4.1
.161

16.8
.661

9-2 dia. holes
9-.079 dia. holesA

21

35.2

27.4

13.35
.526

10.4
.409

1.4
.055

4.1
.161

16.8
.661

9-2 dia. holes
9-.079 dia. holesA

28

17

38

2-4.3 dia. or M4
2-.169 dia. or M.157

30+0.2
—0.1

1.181+.008
—.004

12.5

44.8  59
1.870 +.008

-.004

47.5 +0.2
-0.1

2-.069 dia. or M.157
2-4.3 dia. or M4
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Solid State Other Types Solid State Relays Selector Chart
AQ-R
10A/15A/20A

• Photo-Triac
• Zero-cross

• 75 - 125V AC
• 75 - 250V AC

10A 100A 5mA 4  - 6V DC 0.26kΩ 1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

• 1,500V AC (between input, 
output and case)

• 4,000V AC type also avail-
able

- 328
UL, CSA, TÜV

10 - 18V DC 0.86kΩ

18 - 28V DC 1.36kΩ

• Photo-Triac
• Zero-cross

• 75 - 125V AC
• 75 - 250V AC

15A 150A 5mA 4  - 6V DC 0.26kΩ 1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

• 1,500V AC (between input, 
output and case)

• 4,000V AC type also avail-
able

10 - 18V DC 0.86kΩ

18 - 28V DC 1.36kΩ

• Photo-Triac
• Zero-cross

• 75 - 125V AC
• 75 - 250V AC

20A 200A 5mA 4  - 6V DC 0.26kΩ 1V ½ cycle of voltage 
sine wave + 1mss

½ cycle of voltage 
sine wave + 1ms

• 1,500V AC (between input, 
output and case)

• 4,000V AC type also avail-
able

10 - 18V DC 0.86kΩ

18 - 28V DC 1.36kΩ

AQ-R
30A/40A

• Photo-Triac
• Zero-cross

• 75 - 250V AC 30A 300A 5mA 4 - 6V DC 0.26kΩ 1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

1,500V AC - 328
UL, C-UL

10 - 18V DC 0.86kΩ

18 - 28V DC 1.36kΩ

• Photo-Triac
• Zero-cross

• 75 - 250V AC 40A 400A 5mA 4 - 6V DC 0.26kΩ 1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

1,500V AC

10 - 18V DC 0.86kΩ

18 - 28V DC 1.36kΩ

Solid State DIN Rail Types

AQ-K • Photo-Triac
• Zero-cross

• 75 - 250V AC 15A 150A 9mA 4.5 - 30V DC -
(Input 

current, 
max. 

10mA)

1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

2,500V AC/4,000V AC -
35mm DIN rail mounting 
hole or 2-4.6mm dia. hole or 
M4 hole

335
UL, C-UL, TÜV

• Photo-Triac
• Zero-cross

• 75 - 250V AC 25A 250A 9mA 4.5 - 30V DC -
(Input 

current, 
max. 

10mA)

1V ½ cycle of voltage 
sine wave + 1ms

½ cycle of voltage 
sine wave + 1ms

2,500V AC/4,000V AC

Type Features

Output Input Input

Breakdown voltage Connection type
Terminal layout
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44.8

12.5

  59

44.8

12.5

  59

2-4.3 dia. or M4
2-.169 dia. 

47.6 – 0.1
1.874 – .004

12.5

44.8  59

2-4.3 dia. or M4
2-.169 dia. 

47.6 – 0.1
1.874 – .004

102 100

22.5

90.0
3.543

10.8
.425
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PhotoMOS Relays



52

Ph
T

AQ
AQ
S

AQ
AQ
AQ
AQ
AQ
AQ
AQ
AQ
S

AP
S

AQ
AQ
AQ
AQ
AQ
AQ
AQ
S

otoMOS Relay Dimensions mm inch
ype Dimensions

Y21
Y41

eries

V10
V20
V21
V22
V23
V25
V41
V45

eries

V1122
eries

Through hole terminal type Surface mount terminal type PC board pattern (Bottom view)

General tolerance: ±0.1 ±.004 General tolerance: ±0.1 ±.004

Terminal thickness =
0.2 .008

Terminal thickness =
0.2 .008

Tolerance:±0.1 ±.004

Tolerance:
±0.1 ±.004

Mounting pad (Top view)

8.3
.327

1.9
.075

1.5
.059 2.54

.100

4-0.8 dia.
4-.031 dia.

7.62
.300

6.4
.252

2.54
.100

2.54
.100

4.78–0.05
.188–.002

6.4–0.05
.252–.002

4.78–0.05
.188–.002

6.4–0.05
.252–.002

1.0
.039

2.7–0.05
.106–.002

7.62–0.05
.300–.002

Max. 10¡

2.7–0.05
.106–.002

7.62–0.05
.300–.002

Max. 10¡

Max. 10¡

1.0
.039

0.33
.013

0.2
.0083.0

.118

0.47
.019

3.2–0.2
.126–.008

0.47
.019

2.54
.100

1.0
.039

1.0
.039

2.7–0.05
.106–.002

0.47
.019

0.47
.019

2.54
.100

0.2
.008

–0.2
0
–.008
0

6.4±0.05
.252±.002

7.62±0.05
.300±.002

3.4
.134

3.9±0.2
.154±.008

3
.118

8.8±0.05
.346±.002

6.4±0.05
.252±.002

8.8±0.05
.346±.002

Max. 10¡

Terminal thickness =
0.25 .010

Terminal thickness =
0.25 .010

Tolerance:±0.1 ±.004
Recommended
mounting pad (Top view)

Max. 10¡

Max. 10¡

0.47
.019

0.47
.019

0.47
.019

1.25
.049 2.54

.100
2.54
.100

1.25
.049

1.25
.049

3.4
.134

0.47
.019

0.47
.019

0.47
.019

1.25
.049

2.54
.100

2.54
.100

1.25
.049

1.25
.049

7.6
.299

1
.039

3.4
.134

0.2
.008

+0.2
−0
+.008
−0

Through hole terminal type Surface mount terminal type PC board pattern (Bottom view)

General tolerance: ±0.1 ±.004 General tolerance: ±0.1 ±.004

5.08
.2006-0.8 dia.

6-.031 dia.

7.62
.3006.4

.252
2.54
.100

2.54
.100

8.3
.327

1.9
.075

1.5
.059

2.54
.100

2.54
.100

6.4±0.05
.252±.002

8.8±0.05
.346±.002

Terminal thickness =
0.25 .010

Terminal thickness =
0.25 .010

Tolerance:±0.1 ±.004
Recommended
mounting pad (Top view)

Max. 10¡

3.4
.134

0.47
.019

0.47
.019

0.47
.019

1.25
.049

2.542.54

1.25
.049

1.25
.049

7.6
.299

1
.039

3.4
.134

0.2
.008

+0.2
−0
+.008
−0

Through hole terminal type Surface mount terminal type PC board pattern (Bottom view)

6.4±0.05
.252±.002

7.62±0.05
.300±.002

3.4
.134

3.9±0.2
.154±.008

3
.118

8.8±0.05
.346±.002

Max. 10¡

Max. 10¡

0.47
.019

0.47
.019

0.47
.019

1.251.25

5.08
.2006-0.8 dia.

6-.031 dia.

7.62
.3006.4

.252
2.54
.100

2.54
.100

8.3
.327

1.9
.075

1.5
.059
010404J

W21
W22
W25
W41
W45
W61
W65

eries

.100.100

General tolerance: ±0.1 ±.004 General tolerance: ±0.1 ±.004
1.25
.049 2.54

.100
2.54
.100

.049.049
2.54
.100

2.54
.100

6.4
.252

7.62
.300

3.4
.134

3.9±0.2
.154±.008

3
.118

9.78
.385

Max. 10¡

Terminal thickness =
0.25 .010 Terminal thickness =

0.25 .010

Tolerance:±0.1 ±.004
Recommended
mounting pad (Top view)

Max. 10¡

Max. 10¡

0.47
.019

0.47
.019

1.25
.049

0.47
.019

1
.039

1
.039

0.47
.019

1.25
.049

2.54
.100

2.54
.100

2.54
.100

0.47
.019

0.47
.019

1.25
.049

0.47
.019

1
.039

1
.039

0.47
.019

1.25
.049

2.54
.100

2.54
.100

2.54
.100

7.62
.300

1
.039

3.4
.134

3.4
.134

0.2
.008

+0.2
−0
+.008
−0

6.4
.252

9.78
.385

Through hole terminal type Surface mount terminal type PC board pattern (Bottom view)

General tolerance: ±0.1 ±.004 General tolerance: ±0.1 ±.004

7.62
.300

8-0.8 dia.
8-.031 dia.

7.62
.3002.54

.100
6.4

.252

2.54
.100

1.9
.075

1.5
.059

2.54
.100

2.54
.100

2.54
.100

8.3
.327



mm inch
Type Dimensions

AQW21PEH
AQW21PHL
AQW41PEH
AQW61PEH

Series

APV21
(SSOP)
AQY22
(SSOP)
Series

APV21(SOP)
APV11(SOP)
AQY21(SOP)
AQY22(SOP)
AQY41(SOP)

Series

Through hole terminal type Surface mount terminal type PC board pattern (Bottom view)

Tolerance:
±0.1 ±.004General tolerance: ±0.1 ±.004 General tolerance: ±0.1 ±.004

Terminal thickness =
0.2 .008

Terminal thickness =
0.2 .008

Tolerance:±0.1 ±.004
Mounting pad (Top view)

8-0.8 dia.
8-.031 dia.

7.62
.300

7.62
.300

6.4
.252

2.54
.100

2.54
.100

8.3
.327

1.9
.075

1.5
.059

2.54
.100

2.54
.100

2.54
.100

1.0
.039

2.7–0.05
.106–.002

7.62–0.05
.300–.002

Max. 10¡

6.4–0.05
.252–.002

9.86–0.05
.388–.002

6.4–0.05
.252–.002

9.86–0.05
.388–.0022.7–0.05

.106–.002

7.62–0.05
.300–.002

Max. 10¡

Max. 10¡

0.33
.013

0.2
.0081.0

.039

3.0
.118

0.47
.019

3.2–0.2
.126–.008

0.47
.019

0.47
.019

0.47
.019

2.54
.100

2.54
.100

2.54
.100

1.0
.039

1.0
.039

1.0
.039

1.0
.039

2.7–0.05
.106–.002

0.47
.019

0.47
.019

0.47
.019

0.47
.019

2.54
.100

2.54
.100

2.54
.100

0.2
.008

–0.2
0
–.008
0

Terminal thickness = 0.15 .006
General tolerance: ±0.5 ±.020

Tolerance: ±0.1 ±.004

Recommended mounting pad
(TOP VIEW)

4.45
.175

1.80
.071

0.20
.008

0.20
.008(4.85)

(.191)

0.40
.016 0.40

.016
1.27
.050

2.65
.104

0.70
.028 0.90

.035

4.35
.171

1.27
.050

Recommended mounting pad (Top view)

4.4
.173

4.3
.169

2.0
.079

2.54
.100

0.1
.004

0.4
.016

6.8
.268

0.5
.020

0.5
.020

0.4
.016

–0.2
–.008

–.008

–.008

–0.2

–0.2

–0.4

–.016

1.2
.047

0.8
.031

2.54
.100

6
.236

Terminal thickness =
0.15 .006

General tolerance: ±0.1 ±.004 Tolerance: ±0.1 ±.004

0.5
.020

6.8±0.4
.268±.016

4.4±0.2
.173±.008 6

Recommended mounting pad (Top view)
53010404J

AQV21(SOP)
AQV22(SOP)
AQV41(SOP)

Series

AQW21(SOP)
AQW61(SOP)

Series

0.5
.020

0.1
.004

2±0.2
.079±.008

6.3±0.2
.248±.008

2.54
.100

0.4
.016 0.4

.016
0.4

.016 2.54
.100

2.54
.100

1.2
.047

.236

0.8
.031

2.54
.100

Terminal thickness =
0.15 .006

General tolerance: ±0.1 ±.004 Tolerance: ±0.1 ±.004

Recommended mounting pad (Top view)

0.5
.020

0.5
.020

6.8±0.4
.268±.016

4.4±0.2
.173±.008

9.37±0.2
.369±.008

2±0.2
.079±.008

0.1
.004

0.4
.0160.4

.016
0.4

.016

0.4
.016

2.54
.100

2.54
.100

2.54
.100

2.54
.100

1.2
.047

6
.236

0.8
.031

2.54
.100

2.54
.100Terminal thickness =

0.15 .006

General tolerance: ±0.1 ±.004 Tolerance: ±0.1 ±.004
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T

AQS2
S

AQ
S

AQ
AQ
AQ
S

AQ
S

mm inch
ype Dimensions

2(SOP)
eries

Y27
eries

Z10
Z20
Z40

eries

Recommended mounting pad (Top view)

General tolerance: ±0.1 ±.004

Terminal thickness = 0.15 .006

Tolerance:±0.1 ±.004

4.4–0.2
.173–.008

2.0–0.2
.079–.008

1.27
.050

0.1
.004

6.8–0.4
.268–.016

0.5
.020

0.5
.020

0.4
.016

10.37–0.2
.408–.008

1.2
.047

0.8
.031

6
.236

1.27
.050

1.27
.050

1.27
.050

1.27
.050

1.27
.050

1.27
.050

1.27
.050

9.3
.366

5.08
.200

0.2
.008

10.16
.400

Max.10¡

1.0
.039

1.0
.039

8.8
.346

3.5
.138

–0.2

–0.2

–0.2
—0

–.008
—0

–.008

–.008

–.008

–0.2

Recommended mounting pad
(Top view)

Terminal thickness =
0.25 .010

General tolerance: ±0.1 ±.004

Terminal thickness =
0.25 .010

General tolerance: ±0.1 ±.004

Tolerance: ±0.1 ±.004

Tolerance:
±0.1 ±.004

Through hole terminal type Surface mount terminal type PC board pattern (Bottom view)

9.3
.366

5.08
.200

0.47
.019

0.47
.019

10.16
.400

3.5
.138 3.9

.154

3.0
.118

0 to 10¡

0 to 10¡

–0.2

–.008

–.008

–0.05

–.002

–0.2
–0.1

8.8
.346 –.008

–.004

–0.2

5.08
.200

8.8
.346

2.54
.100

10.16
.400

4-0.8 dia.
4-.031 dia.

1.8
.071

1.8
.071

5.08
.200

11.0
.433

3.5
.138

5
.197

1.5
.059
0.8

.031

1.1
.043

0.5
.059
2.54
.100

1.5
.059

0.5
.059

1.2
.047

0.25
.0100.8

.031

21±0.2
.827±.008

3.5±0.2
.138±.008
2.8±0.2
.110±.008

11±0.2
.433±.008

5.08
.200

10.16
.400

2-0.8 dia.
2-.031 dia.

2-1.1 dia.
2-.043 dia.

2.54

.100

10.16

.400

5.08

.200

� � ��

Tolerance: ±0.1 ±.004
AC/DC type

� Input: DC-
� Input: DC+
� Output: DC or AC
� Output: DC or AC

� Input: DC-
� Input: DC+
� Output: DC-
� Output: DC+

DC type

General tolerance: ±0.1 ±.004

PC board pattern (Bottom view)
010404J

Z26
eries

� � ��

Max. 43.0
1.693

Max. 9.0
.354

2.5
.098

Max. 32.0
1.260

Min. 8.0
.315

5.08
.200

5.08
.200

12.7
.500

10.16
.400

4-0.8dia.
4-.031dia.

�

�

�
�

Input: DC -
Input: DC +
Output : AC or DC
Output : AC or DC

Terminal 1 2 3

27.94
1.100

Copper foil

2.54×5
.100×5

2.54×4
.100×4

4-1.2 dia.
4-.047

4

Mounting hole location(Bottom view)

Pitch tolerance: –0.1 –.004General tolerance –0.5 –.020

2.54×2
.100×2



PhotoMOS Relay Schematic and Wiring Diagrams

Type Schematic
Output 

configu-
ration

Load Con-
nection Wiring diagram

AQV10
AQV112KL

Series
1a DC A

AQV20
Series 1a

AC/DC A

DC B

Can be also connected as 2 Form A type. (However, the sum of the continuous load current 
should not exceed the absolute maximum rating.)

DC C

1

2

3

6

5

4

Terminal 3 cannot be
used, since it is in the in-
ternal circuit of the relay.

1

2

3

6

5

4

1

IF
IL

2

3

6

5

4

Load

VL (DC)
E1

IL

6

4
VL (DC)

Load-

+

-

+

1

2

3

6

5

4

Terminal 3 cannot be
used, since it is in the in-
ternal circuit of the relay.

1

IF
IL

2

3

6

5

4

Load

VL (AC,DC)
E1

IL

6

4
VL (AC,DC)

Load

IF

1

IL2

3

6 +

-
5

4

Load

VL (DC) IL

6 +

-
5 VL (DC)E1

Load

-

+

1

IF

IL

2

3

6

5

4

Load

IL

5 -

+
4 VL (DC)VL (DC)

E1 Load

+

-

1

IF IL2

6

5 VL (DC)E1

+

-
IL

6

5 VL (DC)

Load
55010404J

Notes: 1. E1: Power source at input side; VIN: Input voltage; IF: LED forward current; IIN: Input current; VL: Load voltage; IL: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.

3 4 4 Load
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Notes:

T

AQ
AQY2

AQ
(SOP,

AQ
Se

AQ
AQV2

AQ
AQV2

AQ
AQ
Se
1. E1: Power source at input side; VIN: Input voltage; IF: LED forward current; IIN: Input current; VL: Load voltage; IL: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.

ype Schematic
Output 

configu-
ration

Load Con-
nection Wiring diagram

Y21
1(SOP)
Y22
 SSOP)
Y27
ries

1a AC/DC —

V21
1(SOP)
V22
2(SOP)
V23
V25
ries

1a

AC/DC A

DC B

Can be also connected as 2 Form A type. (However, the sum of the continuous load current 
should not exceed the absolute maximum rating.)

DC C

1

2

4

3

1

IF IL
2 3

Load

Load4

VL (AC,DC) IL

4

3
VL (AC,DC)

E1

1

2

3

6

5

4

Terminal 3 cannot be
used, since it is in the in-
ternal circuit of the relay.

1

IF
IL

2

3

6

5

4

Load

VL (AC,DC) IL

6

4
VL (AC,DC)

E1

Load

1

IL2

3

6 +

—

—

+

5

4

Load

VL (DC) IL

6 +

—
5 VL (DC)E1

1

IF

IF

IL

2

3

6

5

4

Load

Load

IL

5 —

+
4 VL (DC)VL (DC)

E1 Load

+

—

1

IF IL2

3

6

5

4

VL (DC)E1

+

—
IL

6

5

4

VL (DC)

Load

Load
010404J



Type Schematic
Output 

configu-
ration

Load Con-
nection Wiring diagram

AQW21
AQW21(SOP)

AQW22
AQW25
Series

2a AC/DC —

AQY41
AQY41(SOP)

Series
1b AC/DC —

AQV41

AC/DC A

1

2

3

4

8

7

6

5

1

IF1

IF2

IL1

IL2

2

8

7

Load

E1

3

4

6

5E1

VL1 (AC,DC)

VL2 (AC,DC)

Load

IL1

IL2

8

7

Load

6

5

VL1 (AC,DC)

VL2 (AC,DC)

Load

1

IF

IL1

IL2

2

8

7

LoadE1 3

4

6

5

VL1 (AC,DC)

VL2 (AC,DC)

Load

IL1

IL2

8

7

Load

6

5

VL1 (AC,DC)

VL2 (AC,DC)

Load

(1)  Two independent 1 Form A use

(2)  2 Form A use

1

2

4

3

1

IF IL
2 3

Load

Load4

VL (AC,DC) IL

4

3
VL (AC,DC)

E1

1 6

1

IF
IL

2

3

6

5

4

Load

VL (AC,DC)
E1

IL

6

4
VL (AC,DC)

Load

IF

1

IL2

3

6 +

—
5

4

Load

VL (DC) IL

6 +

—
5 VL (DC)E1

Load
57010404J

Notes: 1. E1: Power source at input side; VIN: Input voltage; IF: LED forward current; IIN: Input current; VL: Load voltage; IL: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.

AQV41(SOP)
AQV45
Series

1b DC B

Can be also connected as 2 Form B type. (However, the sum of the continuous load current 
should not exceed the absolute maximum rating.)

DC C

2

3

5

4

Terminal 3 cannot be
used, since it is in the in-
ternal circuit of the relay.

—

+

1

IF

IL

2

3

6

5

4

Load

IL

5 —

+
4 VL (DC)VL (DC)

E1 Load

+

—

1

IF IL2

3

6

5

4

VL (DC)E1

+

—
IL

6

5

4

VL (DC)

Load

Load
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Notes:

T

AQ
AQW6

AQ
Se

AQ
AQ
Se

AQS
AQS2
ype Schematic
Output 

configu-
ration

Load Con-
nection Wiring diagram

W61
1(SOP)
W65
ries

1a1b AC/DC —

W41
W45
ries

2b AC/DC —

225S 4a AC/DC —

1

2

3

4

8
N.C.

N.O.

7

6

5

Load

1

IF1

IF2

IL1

IL2

2

8

7

Load

E1

3

4

6

5E1

VL1 (AC,DC)

VL2 (AC,DC)

IL1

IL2

8

7

Load

6

5

VL1 (AC,DC)

VL2 (AC,DC)

Load

1

IF

IL1

IL2

2

8

7

LoadE1 3

4

6

5

VL1 (AC,DC)

VL2 (AC,DC)

Load

IL1

IL2

8

7

Load

6

5

VL1 (AC,DC)

VL2 (AC,DC)

Load

(1)  Two independent 1 Form A & 1 Form B use

(2)  1 Form A 1 Form B use

1

2

3

4

8

7

6

5

1

IF1

IF2

IL1

IL2

2

8

7

Load

E1

3

4

6

5E1

VL1 (AC,DC)

VL2 (AC,DC)

IL1

IL2

8

7

Load

6

5

VL1 (AC,DC)

VL2 (AC,DC)

Load

Load

1

IF

IL1

IL2

2

8

7

LoadE1 3

4

6

5

VL1 (AC,DC)

VL2 (AC,DC)

Load

IL1

IL2

8

7

Load

6

5

VL1 (AC,DC)

VL2 (AC,DC)

Load

IL1

(1)  Two independent 1 Form B use

(2)  2 Form B use

2

3

4

16

15

14

13

1
1

IL12

3

4

16

15

Load

VL1 (AC,DC)

14

13

16

15

Load

VL1 (AC,DC)IF1E1 IL1

14

13

Load

VL2 (AC,DC)IL2IL2 VL2 (AC,DC)IF2E2
010404J

1. E1: Power source at input side; VIN: Input voltage; IF: LED forward current; IIN: Input current; VL: Load voltage; IL: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.

25R2S 5

6

7

8

12

11

10

9

5

6

7

8

12

11

10

9

12

11

Load

VL3 (AC,DC)IL3

10

9

Load

VL4 (AC,DC)IL4

Load

IL3

Load

VL3 (AC,DC)

IL4

Load

VL4 (AC,DC)

IF3E3

IF4E4



Type Schematic
Output 

configu-
ration

Load Con-
nection Wiring diagram

AQZ20
AQZ26
Series

1a AC/DC —

AQZ10
Series 1a DC —

AQZ20PD
Series 1a AC/DC —

AQZ10PD
Series 1a DC —

— +
1 2 3 4

1 2 3 4

E1

ILIF R

Load

VL (AC or DC)

3 4

IL

Load

VL (AC or DC)

— —+ +
1 2 3 4

1 2 3 4

E1

ILIF R

Load

3 4

IL

Load

—

+

—

+

VL (DC)

VL (DC)

— +
1 2 3 4

1 2 3 4

VIN

ILIIN

Load

VL (AC or DC)

3 4

IL

Load

VL (AC or DC)

1 2 3 4

ILIIN

Load +
VL (DC)
59010404J

Notes: 1. E1: Power source at input side; VIN: Input voltage; IF: LED forward current; IIN: Input current; VL: Load voltage; IL: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.

AQZ40
Series 1b AC/DC —

— —+ +
1 2 3 4

VIN

3 4

IL

Load

—

—

+
VL (DC)

— +
1 2 3 4

Load

Load

1 2 3 4

E1

ILIF R VL (AC or DC)

3 4

IL VL (AC or DC)
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Notes:

T

APV

APV
APV
APV
1. E1: Power source at input side; VIN: Input voltage; IF: LED forward current; IIN: Input current; VL: Load voltage; IL: Load current; R: Current limit resistor.
2. Method of connecting the load at the output is divided into 3 types.

ype Schematic
Output 

configu-
ration

Load Con-
nection Wiring diagram

1122 1a AC/DC —

1121S
2121S
2111V

1a DC —

1

2

Co
ntr

ol 
cir

cu
it

3

6

4

Power MOSFET drive wiring diagram

Example of each input power supply and current limit resistors 
(IF = 10mA)

E1 R

  5V Approx. 380Ω
15V Approx. 1.4kΩ
24V Approx. 2.3kΩ

1

2

3 4

6
IF

External
MOSFET VL (AC, DC)

4

6

External
MOSFET

VL (DC)
E1

Load Load

1

2

3 4

6
IF R

E1

1

2

4

3

Co
ntr

ol 
cir

cu
it

Power MOSFET drive wiring diagram

Example of each input power supply and current limit resistors 
(IF = 10mA)

E1 R

  5V Approx. 380Ω
15V Approx. 1.4kΩ
24V Approx. 2.3kΩ

1

2

IF

E1

3

4

External
MOSFET VL (AC, DC)

3

4

External
MOSFET

VL (DC)

Load Load

1

2 3

4
IF R

E1
010404J



How PhotoMOS Relays Operate:
PhotoMOS Relay Technical Information

OUT

OUT

IN (+)

Optoelectronic
device

IN (—)

LED

Power MOSFET

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

When operated

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

The emitted light passes through 
transparent silicon and reaches the 

When turned off

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

When the emitted light from the 
010404J
photoelectric element (solar cell) 
which is mounted opposite the 
LED.

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

When the volta
photoelectric e
the control circ
discharges the
MOSFET.

This control cir
MOSFET stop 
immediately tu
61

 voltage of the 
lement decreases.

ge supplied from 
lement decrease, 
uit rapidly 
 gate charge of 

cuit makes 
conducting and 
rns off the load.
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Te

Reliab

*1 10 to
*2 4,900

Input

Outpu

Electr
chara

Class

Life te

Therm
enviro
tests

Mech
enviro
tests
rminology

ility tests

Term Symbol Description
LED forward current IF 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 IFP Maximum instantaneous value of the forward current.

LED operate current IFON
Current when the output switches on (by increasing the LED current) with a designated supply 
voltage and load connected between the output terminals.

LED turn off current IFoff
Current when the output switches off (by decreasing the LED current) after operating the relay 
with a designated supply voltage and load connected between the output terminals.

LED dropout voltage VF Dropout voltage between the input terminals due to forward current.
Power dissipation Pin Allowable power dissipation between the input terminals.

t

Load voltage VL
Supply voltage range at the output used to normally operate the PhotoMOS relay. 
Represents the peak value for AC voltages.

Continuous load current IL

Maximum current value that flows continuously between the output terminals of the PhotoMOS 
relay under designated ambient temperature conditions. Represents the peak value for AC 
current.

On resistance Ron

Obtained using the equation below from dropout voltage VDS (on) between the output 
terminals (when a designated LED current is made to flow through the input terminals and the 
designated load current through the output terminals.) Ron = VDS (on)/IL

Off state leakage current Ileak
Current flowing to the output when a designated supply voltage is applied between the output 
terminals with no LED current flow.

Power dissipation Pout Allowable power dissipation between the output terminals.

ical 
cteristics

Turn on time Ton
Delay time until the output switches on after a designated LED current is made to flow through 
the input terminals.

Turn off time Toff
Delay time until the output switches off after the designated LED current flowing through the 
input terminals is cut off.

I/O capacitance Ciso Capacitance between the input and output terminals.
Output capacitance Cout Capacitance between output terminals when LED current does not flow.

I/O isolation resistance Riso
Resistance between terminals (input and output) when a specified voltage is applied between 
the input and output terminals.

Total power dissipation PT Allowable power dissipation in the entire circuit between the input and output terminals.

I/O isolation voltage Viso
Critical value before dielectric breakdown occurs, when a high voltage is applied for 1 minute 
between the same terminals where the I/O isolation resistance is measured.

Operating temperature Topr
Ambient temperature range in which the PhotoMOS relay can operate normally with a 
designated load current conditions.

Storage temperature Tstg
Ambient temperature range in which the PhotoMOS relay can be stored without applying 
voltage.

ification Item Condition Purpose

sts

High temperature storage 
test Tstg (Max.) Determines resistance to long term storage at high temperature.

Low temperature storage 
test Tstg (Min.) Determines resistance to long term storage at low temperature.

High temperature and high 
humidity storage test 85°C 185°F, R.H. 85% Determines resistance to long term storage at high temperature 

and high humidity.
Continuous operation life VL = Max., IL = Max., Determines resistance to electrical stress (voltage and current).
010404J

 55 Hz at double amplitude of 3 mm for Power PhotoMOS relays.
 m/s2, 1 ms for Power PhotoMOS relays.

test IF = LED operate current (Max.)

al 
nment 

Temperature cycling test Low storage temperature (Tstg Min.) 
High storage temperature (Tstg Max.)

Determines resistance to exposure to both low temperatures and 
high temperatures.

Thermal shock test Low temperature (0°C) (32°F), 
High temperature (100°C) (212°F)

Determines resistance to exposure to sudden changes in 
temperature.

Solder burning resistance 260±5°C 500±41°F, 10 s Determines resistance to thermal stress occurring while 
soldering.

anical 
nment 

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*2; 
4,900 m/s2 {500 G} 1 ms Determines the mechanical and structural resistance to shock.

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.



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.

1

2

3

6

5

4

4. Recommended LED forward current (IF)
It is recommended that the LED forward current (IF) of each PhotoMOS Relay should be 
set according to the following table.
DIP • SMD type
Standard I/O isolation type (1,500 V AC)

Type Product name Recommended LED forward current (IF)

DIP (SMD) 
SOP

AQV10,20 Series
AQV112KL Series 10 mA

AQY21, 41 Series (SOP)
AQV21, 41 Series (including SOP)
AQV22 Series (including SOP)
AQY22 Series (SOP)
AQY221P2V Series
AQY221P2S Series
AQY221N3V Series
AQV25, 45 Series
AQW21P Series (including SOP)
AQW41P, 61P Series (including SOP)
AQW22 Series
AQW25, 45, 65 Series
AQS Series

5mA

AQY21PH, 41PH Series
AQY210KS Series
AQY210HL Series
AQY212GP Series
AQY27 Series
AQV21PH Series
AQV25PH, 45PH Series
AQV252G Series
AQW21PH, 41PH, 61PH Series
AQW210HL Series

5 to 10mA

AQV23 Series 2 mA

SIL AQZ10, 20, 40 Series
AQZ26 Series 5 to 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 

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 

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 
100505J

of “4. Recommended LED forw
current (IF).”
2) Keep the LED operate curren
VmA (25 mA for PhotoMOS HE
with LED display type) or less a

Emin. Emax.
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ard 

t at 50 
 Relay 
t Emax.

below.

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.

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/cm2

• 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.

1

2

3

6

5

Load

Add a clamp diode
to the load

4

1

2

3

6

5

Load

Add a CR snubber
circuit to the load

4
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(1) IR

T1

T2

T3
ldering
en soldering PC board terminals, keep soldering time within 10 s at 260°C 500°F.
en soldering surface-mount terminals that support lead-free solder, the following conditions are recommended.

e following shows the packaging format
e and reel mm inch

Type Tape dimensions Dimensions of paper tape reel

SOP 
in type

tes for mounting
any different packages are 

ined on a single substrate, then 
mperature rise is highly dependent 

ckage size. For this reason, please 
 sure that the temperature of the 
al solder area of the PhotoMOS 

falls within the temperature 
ions of item 9 before mounting.
e mounting conditions exceed the 
mended solder conditions in item 

in strength will fall and the 
nformity of the heat expansion 
ient 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 I/O isolation voltage.

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

Portion of output side frame

(Output terminal side)

Input wiring
pattern (Input terminal side)

May not allow the prescribed I/O withstand
voltage (Viso) to be achieved

 (Infrared reflow) soldering method (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.

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 = 60 s to 120 s
t2 = within 30 s

t1 t2

0.3–0.05

.012–.002 3.0–0.1

.118–.004

4.0–0.1

.157–.004

4.0–0.1

.157–.004 1.75–0.1

.000–.004

5.5–0.1

.217–.004

5.1–0.2

.201–.008

1.50+0.5
−0  dia.

.059+.020
−0  dia.

1.50+0.1
−0  dia.

.059+.004
−0  dia.

Tractor feed holes

2.7–0.3

.106–.012

Device mounted
on tape

Direction of
picking

12.0–0.3

.472–.012

(1) When picked from 1 and 4-pin side: Part No. AQY221P2VY (Shown above), 

21–0.8

.827–.031
80–1 dia.
3.150–.039 dia.

2–0.5

.079–.020

13–0.5 dia.

250–2 dia.
9.843–.079 dia.

80–1 dia.
3.150–.039 dia.
100505J

package 
in type

      APV2111VY (Shown above)
(2) When picked from 2 and 3-pin side: Part No. AQY221P2VW, APV2111VW .512–.020 dia. 14–1.5

.551–.059
2–0.5

.079–.020

0.3±0.05
.012±.002

Tractor feed holes
Direction of picking

7.2±0.1
.284±.004

1.75±0.1
.069±.0041.55±0.05 dia.

.061±.002 dia.

2.8±0.3
.110±.012

Device mounted
on tape

5.5±0.1
.217±.004

4.7±0.1
.185±.00412±0.1

.472±.004

1.55±0.1 dia.
.061±.004 dia.4±0.1

.157±.004
2±0.1
.079±.004

12±0.3
.472±.012

(1) When picked from 1/2-pin side: Part No. AQYPPPSX (Shown above), 
      APVPPPPSX (Shown above)
(2) When picked from 3/4-pin side: Part No. AQYPPPSZ, APVPPPPSZ

21±0.8
.827±.031 80±1 dia.

3.150±.039 dia.

2±0.5
.079±.020

13±0.5 dia.
.512±.020 dia. 14±1.5

.551±.059
2±0.5
.079±.020

250±2 dia.
9.843±.079 dia.

80±1 dia.
3.150±.039 dia.



mm inch

Type Tape dimensions Dimensions of paper tape reel

SO package 
6-pin type

SO package 
8-pin type

SO package 
16-pin type

PD 4-pin SMD 
type

(1) When picked from 1/2/3-pin side: Part No. AQVPPPSX (Shown above)
(2) When picked from 4/5/6-pin side: Part No. AQVPPPSZ

1.55±0.05 dia.
.061±.002 dia.0.3±0.05

.012±.002

Tractor feed holes

Device mounted
on tape

Direction of picking

1.55±0.1 dia.
.061±.004 dia.

4±0.1
.157±.004

2.8±0.3
.110±.012

2±0.1
.079±.004

7.2±0.1
.283±.004

1.75±0.1
.069±.004

6.9±0.1
.272±.00412±0.3

.472±.012

5.5±0.1
.217±.004

12±0.1
.472±.004

21±0.8
.827±.031

80±1 dia.
3.150±.039 dia.

13±0.5 dia.
.512±.020 dia.

14±1.5
.55±.059

2±0.5
.079±.020

   2±0.5
.079±.020

80±1 dia.
3.150±.039 dia.

250±2 dia.
9.843±.079 dia.

1.55±0.05 dia.
.061±.002 dia.0.3±0.05

.012±.002

Tractor feed holes

Device mounted
on tape

Direction of picking

1.55±0.1 dia.
.061±.004 dia.

7.5±0.1
.295±.004

2.8±0.3
.110±.012

4±0.1
.157±.004

2±0.1
.079±.004

1.75±0.1
.069±.004

10.5±0.1
.413±.004

12±0.1
.472±.004

7.5±0.1
.295±.004

16±0.3
.630±.012

(1) When picked from 1/2/3/4-pin side: Part No. AQWPPPSX (Shown above)
(2) When picked from 5/6/7/8-pin side: Part No. AQWPPPSZ

21±0.8
.827±.031

80±1 dia.
3.150±.039 dia.

13±0.5 dia.
.512±.020 dia.

17.5±1.5
.689±.059

2±1
.079±.039

   2±0.5
.079±.020

80±1 dia.
3.150±.039 dia.

250±2 dia.
9.843±.079 dia.

(1) When picked from 1/2/3/4/5/6/7/8-pin side: Part No. AQSPPPSX (Shown above)
(2) When picked from 9/10/11/12/13/14/15/16-pin side: Part No. AQSPPPSZ

Device mounted
on tape

Direction of picking
Tractor feed holes

1.55–0.05 dia.
.061–.002 dia.

1.55–0.1 dia.
.061–.004 dia.

7.5–0.1
.295–.004

4–0.1
.157–.004

2–0.1
.079–.004

12–0.1
.472–.004

0.3–0.05
.012–.002

2.8–0.3
.110–.012

16–0.3
.630–.012

7.5–0.1
.295–.004

1.75–0.1
.069–.004

11.15–0.1
.439–.004

80–1 dia.
3.150–.039 dia.

13–0.5 dia.
.512–.020 dia.

21–0.8
.827–.031

17.5–1.5
.689–.059

2–1.0
.079–.039

2–0.5
.079–.020

250–2 dia.
9.843–.079 dia.

80–1 dia.
3.150–.039 dia.

Device mounted
on tape

Direction of picking

Tractor feed holes
1.55     dia.
.061     dia.

+0.05
-0.05
+.002
-.002

1.55–0.1 dia
.061–.004 dia

16.0–0.1
.630–.004

2.0–0.1
.079–.004

12.6–0.1
.496–.004

1.75–0.1
.069–.004

24.0–0.3
.945–.012

0.3–0.05
.012–.002

4.5–0.3
.177–.012

4.0–0.1
.157–.004

11.5–0.1
.453–.004

9.7–0.1
.382–.004

21±0.8
.827±.031

100±1 dia.
3.937±.039 dia.

   2±0.5
.079±.020

100±1 dia.
3.937±.039 dia.

330±2 dia.
12.992±.079 dia.
65100505J

4-pin SMD type

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

13±0.5 dia.
.512±.020 dia.

25.5±2.0
1.004±.079

1.7±0.8
.067±.031

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

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

Device mounted
on tape

Direction of picking
Tractor feed holes

1.5     dia.
.059      dia.

1.55–0.1 dia.
.061–.004 dia.

–0.1
- 0

–.004
-0

4–0.1
.157–.004

2–0.1
.079–.004

10.2–0.1
.402–.004

12–0.1
.472–.004

0.3–0.05
.012–.002

4.2–0.3
.165–.012

12–0.3
.472–.012

5.5–0.1
.217–.004

1.75–0.1
.069–.004

5.25–0.1
.207–.004

80–1 dia.
3.150–.039 dia.

13–0.5 dia.
.512–.020 dia.

21–0.8
.827–.031

13.5–2.0
.531–.079

2–0.5
.079–.020

2–0.5
.079–.020 300–2 dia.

11.811–.079 dia.
80–1 dia.
3.150–.039 dia.
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Type Tape dimensions Dimensions of paper tape reel

210HLA
PPPEHA
SMD type

in SMD 
type

in SMD 
type
tovoltaic 
SFET 

river)

in SMD 
type

Device mounted
on tape

1.55–0.1 dia.
.061–.004 dia.

Direction of picking
Tractor feed holes

1.5     dia.
.059      dia.

–0.1
- 0

–.004
-0

2–0.1
.079–.004

12–0.1
.472–.0044.2–0.3

.165–.012

4–0.1
.157–.004 10.2–0.1

.402–.004

10.3–0.1
.406–.004

0.3–0.05
.012–.002

1.75–0.1
.069–.004

16–0.3
.630–.012

7.5–0.1
.295–.004

(1) When picked from 1/2/3/4-pin side: Part No. AQWPPPEHAX, AQW210HLAX (Shown above)
(2) When picked from 5/6/7/8-pin side: Part No. AQWPPPEHAZ, AQW210HLAZ

80–1 dia.
3.150–.039 dia.

13–0.5 dia.
.512–.020 dia.

21–0.8
.827–.031

2–0.5
.079–.020

17.5–2.0
.689–.079

2–0.5
.079–.020

300–2 dia.
11.811–.079 dia.

80–1 dia.
3.150–.039 dia.

1.5
Tractor feed holes

dia.
Direction of picking

+0.1
—0

.059 dia.+.004
—0

Device mounted
on tape

4–0.1
.079–.0042–0.1

.079–.004

12–0.1
.472–.004

10.1–0.1
.398–.004

1.75–0.1
.069–.004

9.2–0.1
.362–.004

1.6–0.1 dia.
.063–.004 dia.

0.3–0.05
.012–.002

4.5–0.3
.177–.012

16–0.3
.630–.012

7.5–0.1
.295–.004

(1) When picked from 1/2/3-pin side: Part No. AQVPPPAX (Shown above)
(2) When picked from 4/5/6-pin side: Part No. AQVPPPAZ

21–0.8
.827–.031

17.5–1.5
.689–.059 2–0.2

.079–.008

80–1 dia.
3.150–.039 dia.

13–0.5 dia.
.512–.020 dia.

2–0.5
.079–.020

300–2 dia.
11.811–.079 dia.

80–1 dia.
3.150–.039 dia.

1.5
Tractor feed holes

dia.
Direction of picking

+0.1
—0

.059 dia.+.004
—0

Device mounted
on tape

4–0.1
.079–.0042–0.1

.079–.004

12–0.1
.472–.004

10.1–0.1
.398–.004

1.75–0.1
.069–.004

9.2–0.1
.362–.004

1.6–0.1 dia.
.063–.004 dia.

0.3–0.05
.012–.002

4.5–0.3
.177–.012

16–0.3
.630–.012

7.5–0.1
.295–.004

(1) When picked from 1/2/3-pin side: Part No. APVPPPAX (Shown above)
(2) When picked from 4/6-pin side: Part No. APVPPPAZ

21–0.8
.827–.031

17.5–1.5
.689–.059 2–0.2

.079–.008

80–1 dia.
3.150–.039 dia.

13–0.5 dia.
.512–.020 dia.

2–0.5
.079–.020

300–2 dia.
11.811–.079 dia.

80–1 dia.
3.150–.039 dia.

(1) When picked from 1/2/3/4-pin side: Part No. AQWPPPAX (Shown above)
(2) When picked from 5/6/7/8-pin side: Part No. AQWPPPAZ

1.5     dia.
.059     dia.

+0.1
—0

+.004
—00.3±0.05

.012±.002

Tractor feed holes

Device mounted
on tape

Direction of picking

1.55±0.1 dia.
.061±.004 dia.

4.5±0.3
.177±.012

2±0.1
.079±.004

10.1±0.1
.400±.004

4±0.1
.157±.004

1.75±0.1
.069±.004

10.2±0.1
.402±.00412±0.1

.472±.004

7.5±0.1
.295±.004

16±0.3
.630±.012

21±0.8
.827±.031

80±1 dia.
3.150±.039 dia.

13±0.5 dia.
.512±.020 dia.

17.5±2.0
.689±.079

2±0.5
.079±.020

   2±0.5
.079±.020

80±1 dia.
3.150±.039 dia.

300±2 dia.
11.811±.079 dia.
100505J

e
vices are packaged in a tube so pin 
is on the stopper B side. Observe 
t orientation when mounting them 
 boards.

2) Storage
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).

12.  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.

StopperB (green)

P type, SOP type, PD type, GU-E type 
PEH, AQWPEH], GU Current Limit 
tion Type [AQYPHL, AQWPHL])

(GU-E type: blue)
 type)

 type)

StopperA (gray)

StopperB StopperA

Stopper B Stopper A



Photovoltaic MOSFET driver

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.

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 CXR5, 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 kΩ to 1 MΩ.
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).

1

2

4

Varistor
3

Surge: 10 × 160 �s, 1.6KV

* Set the varistor voltage to 150 V or less.

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.

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 

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

1

2

3 4

6
T1

T2

T3

t1 t2
67100505J

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 kΩ to 1 MΩ.
2) A conductive metal sheet should be 
placed over the work table. Measuring 
instruments and jigs should be grounded.

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.

(2) Double wave soldering method

(3) Soldering iron method
Tip temperature: 280 to 300°C 536 to 
572°F
Wattage: 30 to 60 W
Soldering time: within 5 s

Emin. Emax.

T1 = 155 to 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

T2

T1

t1 t2 t3

T1 = 155 to 165¡C 311 to 329¡F
T2 = 260¡C 500¡F or less
t1 = 60 s or less
t2+t3 = 5 s or less
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ortant Notes for Mounting
perature rise in the lead portion is 

 dependent on package size. If 
le different packages are mounted 
 same board, please check your 
 beforehand in an actual product, 
ing that the temperature conditions 
 phototriac coupler fall within the 
eters 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/cm2

• 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)

nput LED current (Standard type)
ing and dropping ratio of input LED 
t (di/dt), maintain min. 100 µA/s.
nput voltage (Voltage sensitive 

ing and dropping ratio of input 
e (dv/dt), maintain min. 100 mV/s.
rt across terminals

t short circuit between terminals 
relay is energized, since there is 
ility of breaking of the internal IC.
ge voltages at the input
rse surge voltages are present at 

put terminals, connect a diode in 
e parallel across the input 
als and keep the reverse voltages 
 the reverse breakdown voltage.

ommended load voltage

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

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. 
4 V
2) Keep input voltage at 30 V or less at 
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.3

21

4

D
C

 ty
pe

AQZ102 60 V DC 4.0 A DC 5,12,24 V 
DC

AQZ105 100 V DC 2.6 A DC 48 V DC
AQZ107 200 V DC 1.3 A DC 100 V DC
AQZ104 400 V DC 0.7 A DC 200 V DC

Type

Absolute maximum 
rating

Recomm
ended 
load 

voltage
Load 

voltage
Load 

current

A
C

/D
C

 ty
pe AQZ262 Peak AC, 

DC 60V
Peak AC, 

DC 6A

12V AC 
5,12,24V 

DC

AQZ264 Peak AC, 
DC 400V

Peak AC, 
DC 1A

100V AC 
200V DC

Type

Absolute maximum 
rating

Recomm
ended 
load 

voltage
Load 

voltage
Load 

current

A
C

/D
C

 ty
pe

AQZ202D Peak AC
60 V

Peak AC
2.7 A

12 V AC;
5,12,24 V 

DC

AQZ205D Peak AC
100 V

Peak AC
1.8 A

24 V AC
48 V DC

AQZ207D Peak AC
200 V

Peak AC
0.9 A

48 V AC
100 V DC

AQZ204D Peak AC
400 V

Peak AC
0.45 A

100 V AC
200 V DC

C
 ty

pe

AQZ102D 60 V DC 3.6 A DC 5.12,24 V 
DC

AQZ105D 100 V DC 2.3 A DC 48 V DC
AQZ107D 200 V DC 1.1 A DC 100 V DC

Emin. Emax.

1 2 3 4

(AC/DC type)
100505J

uide in selecting PhotoMOS 
s, please refer to the following 

er photoMOS relays (1a)
4) Power PhotoMOS relays (1b)

5.-1) Ripple in the input power supply 
(Standard type and high capacity type)
If ripple is present in the input power 
supply, observe the following:
1) For LED operate current at Emin, 
maintain min. 5 mA
2) Keep the LED operate current at 50 2) Even if spike voltages generated at the 

ype

Absolute maximum 
rating

Recomm
ended 
load 

voltage
Load 

voltage
Load 

current

QZ202 Peak AC 
60 V

Peak AC 
3.0 A

12 V AC; 
5,12,24 V 

DC

QZ205 Peak AC 
100 V

Peak AC 
2.0 A

24 V AC 
48 V DC

QZ207 Peak AC 
200 V

Peak AC 
1.0 A

48 V AC 
100 V DC

QZ204 Peak AC 
400 V

Peak AC 
0.5 A

100 V AC 
200 V DC

D

AQZ104D 400 V DC 0.6 A DC 200 V DC

Type

Absolute maximum 
rating

Recomm
ended 
load 

voltage
Load 

voltage
Load 

current

A
C

/D
C

 ty
pe

AQZ404 Peak AC
400 V

Peak AC
0.5 A

100 V AC
200 V DC

Load
Add a clamp diode
to the load

1 2 3 4

Load
Add a CR snubber
circuit to the load

1 2 3 4

Load Add a varistor to the
Power PhotoMOS
Relay

Does not include the internal varistor type



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/cm2

• 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

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.

Green
Stopper B

Gray
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.
69100505J
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otoMOS Relays for Various Applications

eds of centralized remote meter reading 
s for water, gas and electricity in medi-

d high rise apartments and new subdivi-
re now increasing. PhotoMOS relays 
able of controlling from low level signals 
ower signals and feature low leakage 
t and noise from the optoelectronic de-
d power MOSFET combination.

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.

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.

Automatic
meter reading

PhotoMOS

Threshold
and driverelephone

ine
Modulator

—

+

Medical 
equipment

Rotary solenoid

Security 
Equipment

Receiver
circuit

Receiver

AC

Drive
circuit

Indicator
light

Centralized sensor
control circuit

ty of signals, with levels from millivolts 
roamperes) to tens of volts (at several 
d milliamperes), AC or DC, and even 

it-rate signals, can be superimposed on 
one lines, the heart of telecommunica-
tworks. The switches in telecommunica-
cuits, which normally carry DC signals, 
rry AC signals on top of the DC level 
n intermittent signal (e.g. ringer signal) 

g sent. PhotoMOS relays are capable of 
lling small level (millivolts at microam-
 AC or DC signals.

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.

Telecommunications

Line switching
(normal or reverse)

Subscriber test
equipment

Ringing and
ring trip

Telephone line
test equipment

DC
switches

C/DC
itches

AC/DC
 switches

Communications 
equipment

Impedance
detection circuit

50 ‰
input

50 ‰
input

Coupler

Control unit (microcomputer)

M M

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.

OA 
equipment

Actuator

I/O bus

+5 V

100 V AC

Instrumentation Programmable 
e spr
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canner
ead of microcomputer chips, the 
ments are required to measure a 
nals at high speeds under various 
hotoMOS relays are recommend-

urement scanning functions, auto-
oint compensation to eliminate 
rror, and measurement sequence 
.g. alarm interface.)

The output circuit of a p
requires various interfa
type. Recently, as the c
data processing speed
may arise from noise a
well as at the output in
PhotoMOS relays are r
rent (due to phase shift
for snubber circuits as 
ed within the ratings. F
toMOS relays decrease
requirements, resulting
grammable controllers.

Control

n circuit

A/D
converter

Programmable
amplifier

Measurement
programmable
controller

MPU

contro

Output AC/DC 

LED
010404J

rogrammable controller 
ces to match the load 
omputing speed and 

 increase, problems 
t the input interface as 
terface.
esistant to inrush cur-
) and eliminate the need 
long as they are operat-
urthermore, use of Pho-
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 in more compact pro-

ller

combination type



If you are a user experiencing difficulty with solid-state relays and triacs:

PhotoMOS Relay Application Examples

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

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

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

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

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

PhotoMOS relays contain all of these functions in a single package. 
Furthermore, circuit design is simplified as a power supply is unnecessary 
since the internal optoelectronic device directly drives the power MOSFET.

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

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 
problem, with cost and reliability being other advantages.

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

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.

High Response Speed Microprocessor system I/O board

1

R1

R2

5 V

Vcc = 5 V
R1 = 47 Ω
R2 = 180 Ω
C1 = 2.2 µF

C1

Measurements for AQV204(400V) AC/DC type

Turn on time at 10 mA LED current 0.18 ms

2

6

4

Turn on time with speed-increase
capacitor (LED current 45 mA) 0.03 ms

Data bus

La
tc

h

6
5
4

1
2

6
5
4

1
2

6
5
4

1
2

6
5

Four outputs are
available with two
relays.

AC output is also
provided.

Increased power in
parallel configuration

OUT 2

OUT 1

OUT 3

OUT 4
COM
AC,OUT

AC,OUT

Power output
COM

4

1
2

Dial Pulse Generator Capacitor Switch Circuit

+

71010404J

Scanner

1.1 HLine

Line transformer

C
—

Instrumentation
block

Ch 1

Ch 2

Ch 3

Ch 4

Ch n

—

+
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TYP

* Indic
Notes:

RAT
1. Abs

AC/

Input

Outpu

Total 
I/O iso

Temp
 PhotoMOS (AQY212GS)

ES

ate the peak AC and DC values.
(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).

ING
olute maximum ratings (Ambient temperature: 25°C 77°F)

GU (General Use) Type SOP 
Series 1-Channel (Form A) 
High Capacity 4-Pin Type

GU PhotoMOS 
(AQY212GS)

Type
Output rating* Part No.

Packing quantity
Load voltage Load current

Picked from the 1/2-pin side Picked from the 3/4-pin side
1 Form A 1 Form A

DC type 60 V 1.0 A AQY212GSX AQY212GSZ Tape and reel: 1,000 pcs.

Item Symbol AQY212GS Remarks
LED forward current IF 50 mA
LED reverse voltage VR 5 V
Peak forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW
Load voltage (peak AC) VL 60 V

VDE

mm inch

FEATURES
1. Greatly increased load current in 
the same, miniature, 4-pin SO 
package.
2. Greatly improved specs allow you 
to use this in place of mercury and 
mechanical relays.

TYPICAL APPLICATIONS
• Measuring instrument market
• Crime and fire prevention market (use in 
I/O for alarm and security devices, etc.)

4.3
.169

4.4
.173

2.1
.083

1

2

4

3

en_ds_aqy212gs: 010404J

t
Continuous load current 
(peak AC) IL 1.0 A

Peak load current Ipeak 3.0 A 100ms (1 shot), VL = DC
Power dissipation Pout 300 mW

power dissipation PT 350 mW
lation voltage Viso 1,500 V AC

erature limits
Operating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Storage Tstg –40°C to +100°C –40°F to +212°F



GU PhotoMOS (AQY212GS)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF = 5 to 10 mA. For type of connection, see page 56.

*Turn on/Turn off time

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

Item Symbol AQY212GS Condition

Input

LED operate 
current

Typical
IFon

1.1 mA
IL = 100mA

Maximum 3 mA

LED turn off 
current

Minimum
IFoff

0.3 mA
IL = 100mA

Typical 1.0 mA

LED dropout 
voltage

Typical
VF

1.32 V (1.14 V at IF = 5 mA)
IF = 50 mA

Maximum 1.5 V

Output
On resistance

Typical
Ron

0.34 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 0.7 Ω

Off state leakage 
current Maximum ILeak 1 µA IF = 0 mA

VL = Max.

Transfer 
characteristics

Turn on time*
Typical

Ton
1.3 ms IF = 5 mA

IL = 100 mA
VL = 10 VMaximum 5.0 ms

Turn off time*
Typical

Toff
0.1 ms IF = 5 mA

IL = 100 mA
VL = 10 VMaximum 0.5 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
73en_ds_aqy212gs: 010404J

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: 10 V (DC);
Continuous load current: 100 mA (DC)
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 PhotoMOS (AQY212GS)
 off time vs. ambient temperature 
teristics
rrent: 5 mA; Load voltage: 10 V (DC);
ous load current: 100 mA (DC)

5. LED operate current vs. ambient 
temperature characteristics
Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

6. LED turn off current vs. ambient temperature 
characteristics
Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)
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 dropout voltage vs. ambient 
rature characteristics
rrent: 5 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F
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rn on time vs. LED forward current 
teristics
ed portion: between terminals 3 and 4;
ltage: 10 V (DC);
ous load current: 100 mA (DC);
t temperature: 25°C 77°F

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

12. 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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 GU PhotoMOS (AQY21PS)

TYPES
AC/DC type

* 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).

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

Controls load voltage 
60V, 350V, 400V

GU PhotoMOS 
(AQY21PS)

Output rating* Part No. Packing quantity in tape 
and reelLoad voltage Load current Picked from the 1/2-pin side Picked from the 3/4-pin side

  60 V 500 mA AQY212SX AQY212SZ
 1,000 pcs.350 V 120 mA AQY210SX AQY210SZ

400 V 100 mA AQY214SX AQY214SZ

TESTING

mm inch

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 × (L)4.4 × (H)2.1 mm (W).169 × 
(L).173 × (H).083 inch —approx. 70% of 
the volume and 70% of the footprint size 
of SO package 6-pin type PhotoMOS 
Relays.

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 
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

4.4
.173

2.1
.083

 4.3
.169

1

2

4

3

(6-pin) (4-pin)

Approx. 70%

Approx. 70%

Volume

Footprint
75en_ds_aqy21s: 180105D

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

Item Symbol AQY212S AQY210S AQY214S Remarks

Input

LED forward current IF 50 mA
LED reverse voltage VR 5 V
Peak forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW

Output

Load voltage (peak AC) VL 60 V 350 V 400 V
Continuous load current (peak AC) IL 0.5 A 0.12 A 0.1 A
Peak load current Ipeak 1.5 A 0.3 A 0.24 A 100ms (1 shot), VL = DC
Power dissipation Pout 300 mW

Total power dissipation PT 350 mW
I/O isolation voltage Viso 1,500 V AC

Tempera-
ture limits

Operating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Storage Tstg –40°C to +100°C –40°F to +212°F
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 PhotoMOS (AQY21PS)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5mA. For type of connection, see page 56.

n/Turn off time

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

Item Symbol AQY212S AQY210S AQY214S Remarks

LED operate current
Typical

IFon
0.9 mA

IL = Max.
Maximum 3 mA

LED turn off current
Minimum

IFoff
0.4 mA

IL = Max.
Typical 0.85 mA

LED dropout voltage
Typical

VF
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

t
On resistance

Typical
Ron

0.83 Ω 17 Ω 25 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 2.5 Ω 25 Ω 35 Ω

Off state leakage current Maximum ILeak 1 µA IF = 0 mA
VL = Max.

fer 
cteristics

Turn on time*
Typical

Ton
0.65 ms 0.23 ms 0.21 ms IF = 5 mA

IL = Max.Maximum 2 ms 0.5 ms 0.5 ms

Turn off time*
Typical

Toff
0.04 ms IF = 5 mA

IL = Max.Maximum 0.2 ms

I/O capacitance Maximum Ciso 1.5 pF f = 1 MHz
VB = 0 V

Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

t

t 10%

90%

Toff
en_ds_aqy21s: 180105D

ERENCE DATA
d current vs. ambient temperature 
teristics
le 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)
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 GU PhotoMOS (AQY21PS)
4. Turn off time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

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

6. LED turn off current vs. ambient temperature 
characteristics
Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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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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9. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

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
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12. 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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TYP

*Indica
Notes:

RAT

A

FEA
1. 1 c
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1. Abs

Input
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Total p
I/O iso

Tempe
limits
 PhotoMOS (AQV21PS)

ES

te the peak AC and DC values.
(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).

ING

Super miniature design, 
SOP(1 Form A) 6-pin type.

Controls load voltage 
60V to 400V

GU PhotoMOS 
(AQV21PS)

Type
Output ratings*

Part No.
Packing quantity in 

tape and reelPicked from the 1/2/3-pin side Picked from the 4/5/6-pin side
Load voltage Load current 1 Form A 1 Form A

C/DC

60 V 500 mA AQV212SX AQV212SZ

1,000 pcs.

100 V 300 mA AQV215SX AQV215SZ
200 V 160 mA AQV217SX AQV217SZ
350 V 120 mA AQV210SX AQV210SZ
400 V 100 mA AQV214SX AQV214SZ
600 V 40 mA AQV216SX AQV216SZ

mm inch

TURES
hannel (Form A) in super 
ture design
evice comes in a super-miniature 
ckage measuring (W) 4.4 × (L) 6.3 
.1 mm (W) .173× (L) .248×(H) .083 

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

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 

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 at the rated load voltage of 
400 V (AQV214S).

TYPICAL APPLICATIONS
• Telephones
• Measuring instruments
• Computer
• Industrial robots
• High-speed inspection machines

6.3
.248

4.4
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2.1
.083
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Volume

(SOP)(DIP)

Approx. 25%

Footprint

Approx. 50%

olute maximum ratings (Ambient temperature: 25°C 77°F)
en_ds_aqv21s: 180105D

Item Symbol Type of 
connection AQV212S AQV215S AQV217S AQV210S AQV214S AQV216S Remarks

LED forward current IF 50 mA
LED reverse voltage VR 5 V

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

Power dissipation Pin 75 mW

t

Load voltage (peak AC) VL 60 V 100 V 200 V 350 V 400 V 600 V

Continuous load 
current IL

A 0.50 A 0.30 A 0.16 A 0.12 A 0.10 A 0.04 A A connection: Peak 
AC, DC
B,C connection: DC

B 0.65 A 0.40 A 0.20 A 0.13 A 0.11 A 0.05 A
C 0.80 A 0.56 A 0.28 A 0.15 A 0.12 A 0.06 A

Peak load current Ipeak 1.0A 0.90A 0.48A 0.3 A 0.3 A 0.12 A A connection: 100 ms 
(1 shot) VL= DC

Power dissipation Pout 450 mW
ower dissipation PT 500 mW
lation voltage Viso 1,500 V AC

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

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



GU PhotoMOS (AQV21PS)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

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

*Turn on/Turn off time

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

Item Symbol
Type of 
connec-

tion
AQV212S AQV215S AQV217S AQV210S AQV214S AQV216S Remarks

Input

LED operate 
current

Typical
IFon —

0.7 mA
IL= Max.

Maximum 3 mA

LED turn off 
current

Minimum
IFoff —

0.4 mA
IL= Max.

Typical 0.65 mA

LED dropout 
voltage

Typical
VF —

1.25 V (1.14 V at IF = 5 mA)
IF= 50 mA

Maximum 1.5 V

Output
On resistance

Typical
Ron A

0.83 Ω 2.3 Ω 11 Ω 23 Ω 30 Ω 70 Ω IF= 5 mA
IL= Max.
Within 1 s on timeMaximum 2.5 Ω 4.0 Ω 15 Ω 35 Ω 50 Ω 120 Ω

Typical
Ron B

0.44 Ω 1.15 Ω 5.5 Ω 11.5 Ω 22.5 Ω 55 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 1.25 Ω 2.0 Ω 7.5 Ω 17.5 Ω 25 Ω 100 Ω

Typical
Ron C

0.25 Ω 0.6 Ω 2.8 Ω 6.0 Ω 11.3 Ω 28 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 0.63 Ω 1.0 Ω 3.8 Ω 8.8 Ω 12.5 Ω 50 Ω

Off state 
leakage current Maximum ILeak — 1 µA IF = 0 mA

VL = Max.

Transfer 
characteristics

Turn on time*
Typical

Ton —
0.65 ms 0.60 ms 0.25 ms 0.25 ms 0.25 ms 0.25 ms IF= 5 mA

VL = Max.Maximum 2.0 ms 2.0 ms 1.0 ms 0.5 ms 0.5 ms 0.5 ms

Turn off time
Typical

Toff —
0.08 ms 0.06 ms 0.05 ms 0.05 ms 0.05 ms 0.05 ms IF= 5 mA

VL = Max.Maximum 0.2 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/C isola-
tion resistance Minimum Riso — 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
79en_ds_aqv21s: 180105D

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

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)

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)
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 PhotoMOS (AQV21PS)
n resistance vs. ambient temperature 

teristics
ed portion: between terminals 4 and 6;
rrent: 5 mA; Load voltage: Max. (DC);
ous 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)

4. Turn off time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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 operate current vs. ambient 
rature characteristics
: All types;
ltage: Max. (DC);
ous load current: Max. (DC)

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

7. LED dropout voltage vs. ambient 
temperature characteristics
Sample: All types;
LED current: 5 to 50 mA
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Current vs. voltage characteristics of 
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ed portion: between terminals 4 and 6;
t 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

9. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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rn on time vs. LED forward current 
teristics
ed portion: between terminals 4 and 6;
ltage: Max. (DC); Continuous load current: 
C); Ambient temperature: 25°C 77°F

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

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 (AQY212GH)

TYPES

*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)

Greatly increase load current 
(1.1A). Load voltage is 60V. 

Reinforced insulation 
5,000V type.

GU PhotoMOS 
(AQY212GH)

Type I/O isolation 
voltage

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2-pin side
Picked from the 

3/4-pin side

AC/DC 
type

Reinforced 
5,000 V 60 V 1.1 A AQY212GH AQY212GHA AQY212GHAX AQY212GHAZ

1 tube contains 
100 pcs.

1 batch contains 
1,000 pcs.

1,000 pcs.

Item Symbol AQY212GH(A) Remarks
LED forward current IF 50 mA

VDE

mm inch

FEATURES
1. Greatly increased load current.
2. Reinforced insulation 5,000 V type.
3. Greatly improved specs allow you 
to use this in place of mercury and 
mechanical relays.
4. Compact 4-pin DIP size.

TYPICAL APPLICATIONS
• Crime and fire prevention market (use in 
I/O for alarm and security devices, etc.)
• Measuring instrument market

4.78
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6.4
.252

3.2
.126

1
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4

3

81en_ds_aqy212gh: 010404J

Input
LED reverse voltage VR 5 V
Peak forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW

Output

Load voltage (peak AC) VL 60 V
Continuous load current 
(peak AC) IL 1.1 A

Peak load current Ipeak 3.0 A 100ms (1 shot), VL = DC
Power dissipation Pout 500 mW

Total power dissipation PT 550 mW
I/O isolation voltage Viso 5,000 V AC

Temperature limits
Operating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Storage Tstg –40°C to +100°C –40°F to +212°F
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2. Ele

Note: R

*Turn o

REF

Input

Outpu
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chara

Inpu

Outpu

1. Loa
charac
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Lo
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 c
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re
nt

, A

 PhotoMOS (AQY212GH)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5 to 10 mA. For type of connection, see page 56.

n/Turn off time

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

Item Symbol AQY212GH(A) Condition

LED operate 
current

Typical
IFon

1.1 mA
IL = 100mA

Maximum 3 mA

LED turn off 
current

Minimum
IFoff

0.3 mA
IL = 100mA

Typical 1.0 mA

LED dropout 
voltage

Typical
VF

1.32 V (1.14 V at IF = 5 mA)
IF = 50 mA

Maximum 1.5 V

t
On resistance

Typical
Ron

0.34 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 0.7 Ω

Off state leakage 
current Maximum ILeak 1 µA IF = 0 mA

VL = Max.

fer 
cteristics

Turn on time*
Typical

Ton
1.3 ms IF = 5 mA

IL = 100 mA
VL = 10 VMaximum 5.0 ms

Turn off time*
Typical

Toff
0.1 ms IF = 5 mA

IL = 100 mA
VL = 10 VMaximum 0.5 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

t

t 10%

90%

Toff
en_ds_aqy212gh: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le 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: 10 V (DC);
Continuous load current: 100 mA (DC)
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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)

5. LED operate current vs. ambient 
temperature characteristics
Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

6. LED turn off current vs. ambient temperature 
characteristics
Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)
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7. LED dropout voltage vs. ambient 
temperature characteristics
LED current: 5 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F
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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

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

12. 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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TYP
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Note: F

RAT

Ty

AC/

1. Abs

In
pu

t

LE
LE
Pe
Po

O
ut

pu
t

Lo

Co
cu

Pe

Po
Total p
I/O iso

Tempe
limits
 PhotoMOS (AQV21P, AQV214H)

ES

te the peak AC and DC values.
or space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

ING

Controls low-level 
input signals.

Controls load voltage 
60V to 600V.

GU PhotoMOS 
(AQV21P, 
AQV214H)

pe I/O isolation

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

DC
Standard 1,500 V AC

60V 550 mA AQV212 AQV212A AQV212AX AQV212AZ

1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs.

100 V 320 mA AQV215 AQV215A AQV215AX AQV215AZ
200 V 180 mA AQV217 AQV217A AQV217AX AQV217AZ
350 V 130 mA AQV210 AQV210A AQV210AX AQV210AZ
400 V 120 mA AQV214 AQV214A AQV214AX AQV214AZ
600 V 50 mA AQV216 AQV216A AQV216AX AQV216AZ

Reinforced 5,000 V 400 V 120 mA AQV214H AQV214HA AQV214HAX AQV214HAZ

TESTING VDE (Reinforced type)(Standard type)

mm inch

8.8
.346

6.4
.252

3.9
.154

8.8
.346

6.4
.252

3.6
.142

1
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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
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 µV)

TYPICAL APPLICATIONS
• High-speed inspection machines
• Telephone equipment
• Data communication equipment
• Computer
olute maximum ratings (

Item Sym-
bol

T
c

D forward current IF
D reverse voltage VR

ak forward current IFP

wer dissipation Pin

ad voltage (peak AC) VL

ntinuous load 
rrent IL

ak load current Ipeak

wer dissipation Pout

ower dissipation PT

lation voltage Viso

rature Operating Topr

Storage Tstg
en_ds_aqv21: 010404J

Ambient temperature: 25°C 77°F)
ype of 
onnec-
tion

AQV212(A) AQV215(A) AQV217(A) AQV210(A) AQV214(A) AQV216(A) AQV214H(A) Remarks

50 mA
5 V
1 A f = 100 Hz, Duty factor = 0.1%

75 mW
60 V 100 V 200 V 350 V 400 V 600 V 400 V

A 0.55 A 0.32 A 0.18 A 0.13 A 0.12 A 0.05 A 0.12 A
A connection: Peak AC, DC;
B, C connection: DCB 0.65 A 0.42 A 0.22 A 0.15 A 0.13 A 0.06 A 0.13 A

C 0.80 A 0.60 A 0.30 A 0.17 A 0.15 A 0.08 A 0.15 A

1.2 A 0.96 A 0.54 A 0.4 A 0.3 A 0.15 A 0.3 A A connection: 100 ms (1 shot), 
VL=DC

500 mW
550 mW

1,500 V AC 5,000 V AC
–40°C to +85°C –40°F to +185°F Non-condensing at low temp.
–40°C to +100°C –40°F to +212°F



GU PhotoMOS (AQV21P, AQV214H)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

For type of connection, see page 56.Note: Recommendable LED forward current 
Standard type: 5 mA 
Reinforced type: 5 to 10 mA

*Turn on/Turn off time

Q For Dimensions, see page 52.
Q For Schematic and Wiring Diagrams, see page 56.

Item Sym-
bol

Type of 
connec-

tion**
AQV212(A) AQV215(A) AQV217(A) AQV210(A) AQV214(A) AQV216(A) AQV214H(A) Condition

In
pu

t

LED operate current
Typical

IFon —
1 mA 1 mA 1 mA 1 mA 1 mA 1 mA 1.3 mA

IL = Max.
Maximum 3 mA 3 mA 3 mA 3 mA 3 mA 3 mA 3 mA

LED turn off current
Minimum

IFoff —
0.4 mA 0.4 mA 0.4 mA 0.4 mA 0.4 mA 0.4 mA 1.2 mA

IL = Max.
Typical 0.79 mA 0.79 mA 0.79 mA 0.79 mA 0.79 mA 0.79 mA 0.79 mA

LED dropout voltage
Typical

VF —
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

O
ut

pu
t

On resistance

Typical
Ron A

0.83 Ω 2.3 Ω 11.0 Ω 23 Ω 30 Ω 70 Ω 30 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 2.5 Ω 4.0 Ω 15.0 Ω 35 Ω 50 Ω 120 Ω 50 Ω

Typical
Ron B

0.44 Ω 1.15 Ω 5.5 Ω 11.5 Ω 22.5 Ω 55 Ω 22.5 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 1.25 Ω 2.0 Ω 7.5 Ω 17.5 Ω 25 Ω 100 Ω 25 Ω

Typical
Ron C

0.25 Ω 0.6 Ω 2.8 Ω 6.0 Ω 11.3 Ω 28 Ω 11.3 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 0.63 Ω 1.0 Ω 3.8 Ω 8.8 Ω 12.5 Ω 50 Ω 12.5 Ω

Output capacitance Typical Cout A 150 pF 110 pF 70 pF 45 pF 45 pF 45 pF 45 pF
IF = 0 mA
VB = 0 V
f = 1 MHz

Off state leakage current Maximum — — 1 µA IF = 0 mA
VL = Max.

Tr
an

sf
er

 c
ha

ra
ct

er
is

tic
s

Switching 
speed

Turn on 
time*

Typical
Ton —

0.65 ms 0.6 ms 0.25 ms 0.25 ms 0.21 ms 0.28 ms 0.6 ms IF= 5 mA**
lL=Max.Maximum 2 ms 2 ms 1.0 ms 0.5 ms 0.5 ms 0.5 ms 0.8 ms

Turn off 
time*

Typical
Toff —

0.08 ms 0.06 ms 0.05 ms 0.05 ms 0.05 ms 0.04 ms 0.05 ms IF = 5 mA
IL = Max.Maximum 0.2 ms 0.2 ms 0.2 ms 0.2 ms 0.2 ms 0.2 ms 0.2 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso — 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
85en_ds_aqv21: 010404J

Q 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

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

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)
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2-(2). O
charac
Measur
LED cu
Continu
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5-(1). L
tempe
Load vo
Continu

6-(2). L
tempe
Load vo
Continu

8-(2). C
output
Measur
Ambien
 PhotoMOS (AQV21P, AQV214H)
n resistance vs. ambient temperature 

teristics
ed portion: between terminals 4 and 6;
rrent: 5 mA; Load voltage: Max. (DC)
ous 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)

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

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

6-(1). LED turn off current vs. ambient 
temperature characteristics
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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rature characteristics
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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 4 and 6;
Ambient temperature: 25°C 77°F
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Ambient temperature, °C Ambient temperature, °C

urrent vs. voltage characteristics of 
 at MOS portion
ed portion: between terminals 4 and 6;
t temperature: 25°C 77°F

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

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
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GU PhotoMOS (AQV21P, 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

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

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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Notes:

RAT
1. Abs

Ty

AC/

Input

Outpu

Total 
I/O iso

Temp

FEA
1. 2 c
desig
The d
 PhotoMOS (AQW21PS)

ES

te the peak AC and DC values.
(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.

ING
olute maximum ratings (Ambient temperature: 25°C 77°F)

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

Controls load voltage 
350V, 400V.

GU PhotoMOS 
(AQW21PS)

pe
Output rating* Part No. Packing quantity in tape 

and reelLoad voltage Load current Picked from the 1/2/3/4-pin side Picked from the 5/6/7/8-pin side

DC
350 V 100 mA AQW210SX AQW210SZ

1,000 pcs.
400 V 80 mA AQW214SX AQW214SZ

Item Symbol AQW210S AQW214S Remarks
LED forward current IF 50 mA

TESTING

mm inch

TURES
hannels in super miniature 
n
evice comes in a super-miniature 

9.37
.369

4.4
.173

2.1
.083

1

2

3

4

8

7
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5

SO package measuring (W) 4.4 × (L) 
9.37 × (H) 2.1 mm (W) .173× (L) .369× 
(H) .083 inch —approx. 38% of the 
volume and 66% of the footprint size of 
DIP type PhotoMOS Relays.

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 
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 (AQW214S)

TYPICAL APPLICATIONS
• Telephones
• Measuring instruments
• Computer
• Industrial robots
• High-speed inspection machines.

Volume

(SOP)(DIP)

Approx. 38%

Footprint

Approx. 66%
LED reverse
Peak forward
Power dissip

t

Load voltage

Continuous l

Peak load cu
Power dissip

power dissipation
lation voltage

erature limits
Operating
Storage
en_ds_aqw21s: 010404J

 voltage VR 5 V
 current IFP 1 A f = 100 Hz, Duty factor = 0.1%
ation Pin 75 mW
 (peak AC) VL 350 V 400 V

oad current IL 0.1 A (0.13 A) 0.08 A (0.1 A) ( ): in case of using only 1 channel
Peak AC, DC

rrent Ipeak 0.3 A 0.24 A A connection: 100 ms (1 shot), VL = DC
ation Pout 600 mW

PT 650 mW
Viso 1,500 V AC
Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F



GU PhotoMOS (AQW21PS)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF = 5 mA. For type of connection, see page 57.

*Turn on/ Turn off time

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

Item Symbol AQW210S AQW214S Remarks

Input

LED operate current
Typical

IFon
0.9 mA

IL = Max.
Maximum 3 mA

LED turn off current
Minimum

IFoff
0.4 mA

IL = Max.
Typical 0.8 mA

LED dropout voltage
Typical

VF
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

Output
On resistance

Typical
Ron

16 Ω 30 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 35 Ω 50 Ω

Off state leakage current Maximum Ileak 1 µA IF = 0 mA
VL = Max.

Transfer 
characteristics

Turn on time*
Typical

Ton
0.23 ms 0.21 ms IF = 5 mA

IL = Max.Maximum 0.5 ms

Turn off time*
Typical

Toff
0.04 ms IF = 5 mA

IL = Max.Maximum 0.2 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
89en_ds_aqw21s: 010404J

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)
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 PhotoMOS (AQW21PS)
 off time vs. ambient temperature 
teristics
rrent: 5 mA; Load voltage: Max. (DC);
ous load current: Max. (DC)

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

6. LED turn off current vs. ambient temperature 
characteristics
Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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 dropout voltage vs. ambient 
rature characteristics
: All types;
rrent: 5 to 50 mA

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
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rn on time vs. LED forward current 
teristics
ed portion: between terminals 5 and 6, 7 and 8;
ltage: Max. (DC); Continuous load current: 
C); Ambient temperature: 25°C 77°F

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

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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 GU PhotoMOS (AQW21P)

TYPES
1. AC/DC type

*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

Compact DIP (2 Form A) 
8-pin type.

Controls load voltage 
60V to 600V.

GU PhotoMOS 
(AQW21P)

Output rating*
Part No.

Packing quantityThrough hole 
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

1 tube contains 
40 pcs.

1 batch contains 
400 pcs.

1,000 pcs.

100 V 300 mA AQW215 AQW215A AQW215AX AQW215AZ
200 V 160 mA AQW217 AQW217A AQW217AX AQW217AZ
350 V 120 mA AQW210 AQW210A AQW210AX AQW210AZ
400 V 100 mA AQW214 AQW214A AQW214AX AQW214AZ
600 V 40 mA AQW216 AQW216A AQW216AX AQW216AZ

mm inch

6.4
.2529.78

.385
3.9
.154

9.78
.385

6.4
.252

3.6
.142

1

2

3

4

8

7

6

5

FEATURES
1. Compact 8-pin DIP size
The device comes in a compact (W) 6.4 × 
(L) 9.78 ×(H) 3.9 mm (W) .252×(L) 
.385×(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, high speed 
response
Can control a maximum 0.13 A load 
current with a 5 mA input current. Fast 
operation speed of 310 µs (typical). 
(AQW214)

5. Low-level off state leakage current
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 µV)
7. Eliminates the need for a counter 
electromotive force protection diode 
in the drive circuits on the input side
8. Stable ON resistance.
9. Eliminates the need for a power 
supply to drive the power MOSFET

TYPICAL APPLICATIONS
• High-speed inspection machines
• Telephones equipment
• Computer
en_ds_aqw21: 010404J

1. AC/DC type
1. Absolute maximum ra

Item

Input

LED forward curr
LED reverse volt
Peak forward 
current
Power dissipation

Output

Load voltage 
(peak AC)
Continuous load 
current

Peak load curren

Power dissipation
Total power dissipation

I/O isolation voltage

Temperature 
limits

Operat

Storage
91

tings (Ambient temperature: 25°C 77°F)
Symbol AQW212(A) AQW215(A) AQW217(A) AQW210(A) AQW214(A) AQW216(A) Remarks

ent IF 50 mA
age VR 5 V

IFP 1 A f = 100 Hz,
Duty factor = 0.1%

Pin 75 mW

VL 60 V 100 V 200 V 350 V 400 V 600 V

IL 0.50 A
(0.60A)

0.30 A
(0.35 A)

0.16 A
(0.2 A)

0.12 A
(0.14 A)

0.10 A
(0.13 A)

0.04 A
(0.05 A)

(  ): in case of using only 1 channel
A connection: Peak AC, DC

t Ipeak 1.0 A 0.9 A 0.48 A 0.36 A 0.3 A 0.12 A A connection: 100 ms (1 shot), 
VL = DC

Pout 800 mW
PT 850 mW

Viso 1,500 V AC Between input and output/
between contact sets

ing Topr –40°C to +85°C –40°F to +185°F Non-condensing at low 
temperatures

Tstg –40°C to +100°C –40°F to +212°F
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 PhotoMOS (AQW21P)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5mA. For type of connection, see page 57.

n/Turn off time

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

Item Symbol AQW212(A) AQW215(A) AQW217(A) AQW210(A) AQW214(A) AQW216(A) Condition

LED operate 
current

Typical
IFon

0.9 mA
IL = Max.

Maximum 3 mA

LED turn off 
current

Minimum
IFoff

0.4 mA
IL = Max.

Typical 0.8 mA

LED dropout 
voltage

Typical
VF

1.25 V (1.14 V at IF = 5 mA)
IF = 50 mA

Maximum 1.5 V

t
On resistance

Typical
Ron

0.83 Ω 2.3 Ω 11 Ω 23 Ω 30 Ω 70 Ω IF = 5 mA
IL = Max.
Within 1 son timeMaximum 2.5 Ω 4.0 Ω 15 Ω 35 Ω 50 Ω 120 Ω

Off state leakage 
current Maximum ILeak 1 µA IF = 0 mA

VL = Max.

fer 
cteristics

Turn on time*
Typical

Ton
0.65 ms 0.60 ms 0.25 ms 0.25 ms 0.31 ms 0.28 ms IF = 5 mA

IL = Max.Maximum 2 ms 2 ms 1.0 ms 0.5 ms 0.5 ms 0.5 ms

Turn off time*
Typical

Toff
0.08 ms 0.06 ms 0.05 ms 0.05 ms 0.05 ms 0.04 ms IF = 5 mA

IL = Max.Maximum 0.2 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/C isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

t

t 10%

90%

Toff
en_ds_aqw21: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F

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)

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)
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 GU PhotoMOS (AQW21P)
3. Turn on time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

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

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

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 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F
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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

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. 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
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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

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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TYP
AC/D

* Indic
Notes:

L

FEA
1. 60V
(0.5A

2. SO
minia
The d
SO pa
(W) 4
.173×
volum

Item
Part N
Load 
Contin
load c
ON re
(typ.)
 PhotoMOS (AQY41PS)

ES
C type

Super miniature design, 
SOP (1 Form B) 4-pin type.

Controls load voltage 
60V, 350V, 400V.

GU PhotoMOS 
(AQY41PS)

Output rating* Part No. Packing quantity in tape 
and reeload voltage Load current Picked from the 1/2-pin side Picked from the 3/4-pin side

TESTING

(AQY412S)(AQY410S, 414S)

VDE

mm inch

TURES
 type couples high capacity 

) with low on-resistance (1Ω).

 package 4-pin type in super 
ture design
evice comes in a super-miniature 
ckage 4-pin type measuring 

.3×(L) 4.4×(H) 2.1 mm (W) .169×(L) 
(H) .083 inch —approx. 70% of the 
e and 70% of the footprint size of 

GU SOP type
o. AQY410S AQY412S

voltage 350V 60V
uous 
urrent 0.12A 0.5A

sistance 18Ω 1Ω

4.4
.173

2.1
.083

 4.3
.169

1

2

4

3

SO package 6-pin type PhotoMOS 
relays.

2. Normally closed type (1 Form B) is 
low on-resistance. 
(All AQP4 PhotoMOS are Form B 
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.

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 
distortion.
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 1nA  
even with the rated load voltage of 400 V 
(AQY414S).

TYPICAL APPLICATIONS
• Power supply
• Measuring equipment
• Security equipment
• Telephone equipment
• Sensors

(6-pin) (4-pin)

Approx. 70%

Approx. 70%

Volume

Footprint

Source electrode

N-

N+

N+ N+
P+

N+ N+
P+

Gate electrode
Passivation membrane

Cross section of the normally-closed type of
power MOS

Intermediate
insulating
membrane

Gate
oxidation
membrane

Drain
electrode

NEW
ate the peak AC and DC va
(1) Tape package is the st

Case: 2,000 pcs.)
(2) For space reasons, the

and “Z” are omitted fro

60 V 5
350 V 1
400 V 1
l
a

 
m

0
2
0

en_ds_aqy41s: 060405J

ues.
ndard packing style. Also available in tube. (Part No. suffix “X” or “Z” is not needed when ordering; Tube: 100 pcs.; 

top two letters of the product number “AQY” and “S” are omitted on the product seal. The package type indicator “X” 
 the seal. (Ex. the label for product number AQY414S is 414).

0 mA AQY412SX AQY412SZ
1,000 pcs.0 mA AQY410SX AQY410SZ

0 mA AQY414SX AQY414SZ



GU PhotoMOS (AQY41PS)
RATING
AC/DC type
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

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

Note: Recommendable LED forward current IF = 5mA. For type of connection, see page 57.

*Operate/Reverse time

Item Symbol AQY412S AQY410S AQY414S Remarks

Input

LED forward current IF 50 mA
LED reverse voltage VR 5 V
Peak forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW

Output

Load voltage (peak AC) VL 60 V 350 V 400 V
Continuous load current 
(peak AC) IL 0.5 A 0.12 A 0.1 A

Peak load current Ipeak 1.5 A 0.3 A 0.24 A 100ms (1 shot), VL = DC
Power dissipation Pout 300 mW

Total power dissipation PT 350 mW
I/O isolation voltage Viso 1,500 V AC
Temperture 
limits

Operating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Storage Tstg –40°C to +100°C –40°F to +212°F

Item Symbol AQY412S AQY410S AQY414S Remarks

Input

LED operate 
(OFF) current

Typical
IFoff

0.9 mA
IL = Max.

Maximum 3 mA

LED reverse 
(ON) current

Minimum
IFon

0.4 mA
IL = Max.

Typical 0.85 mA

LED dropout 
voltage

Typical
VF

1.25 V (1.14 V at IF = 5 mA)
IF = 50 mA

Maximum 1.5 V

Output
On resistance

Typical
Ron

1 Ω 18 Ω 26 Ω IF = 0 mA
IL = Max.

Within 1 s on timeMaximum 2.5 Ω 25 Ω 35 Ω

Off state 
leakage current Maximum ILeak 1 µA IF = 5 mA

VL = Max.

Transfer 
characteristics

Operate (OFF) 
time*

Typical
Toff

0.9 ms 0.52 ms 0.47 ms IF = 0 mA › 5 mA
IL = Max.Maximum 3 ms 1 ms

Reverse (ON) 
time*

Typical
Ton

0.21 ms 0.23 ms 0.28 ms IF = 5 mA › 0 mA
IL = Max.Maximum 1 ms 1 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isola-
tion resistance Minimum Riso 1,000 MΩ 500 V DC

Input
95en_ds_aqy41s: 060405J

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

Toff

Output 10%

90%
Ton
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 PhotoMOS (AQY41PS)
ERENCE DATA

d current vs. ambient temperature 
teristics
le ambient temperature:
o +85°C
o +185°F

2. On resistance vs. ambient temperature 
characteristics
Measured portion: between terminals 3 and 4;
LED current: 0 mA;
Continuous load current: Max.(DC)

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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erse (ON) time vs. ambient temperature 
teristics
rrent: 5 mA; Load voltage: Max.(DC);
ous load current: Max.(DC)

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

6. LED reverse (ON) current vs. ambient 
temperature characteristics
Sample: All types;
Load voltage: Max.(DC);
Continuous load current: Max.(DC)
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 dropout voltage vs. ambient 
rature characteristics
: All types;
rrent: 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 (AQY41PS)
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

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

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

12-(1). Output capacitance vs. applied voltage 
characteristics
Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; 
Ambient temperature: 25°C 77°F

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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TYP

*Indica
Notes:

RAT

A

FEA
1. 1 c
minia
The d
SO pa
×(H) 2
inch —
50% o
Photo

1. Abs

Input

Outpu

Total 
I/O iso
Temp
limits
 PhotoMOS (AQV414S)

ES

te the peak AC and DC values.
(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).

GU (General Use) Type 
SOP Series 

[1-Channel (Form B) Type]

GU PhotoMOS 
(AQV414S)

Type
Output ratings* Part No. Packing quantity in 

tape and reelLoad voltage Load current Picked from the 1/2/3-pin side Picked from the 4/5/6-pin side
C/DC 400 V 100 mA AQV414SX AQV414SZ 1,000 pcs.

mm inch

TURES
hannel (Form B) in super 
ture design
evice comes in a super-miniature 
ckage measuring (W) 4.4 × (L) 6.3 
.1 mm (W) .173× (L) .248×(H) .083 
approx. 25% of the volume and 

f the footprint size of DIP type 
MOS Relays.

6.3
.248

4.4
.173

2.1
.083

1

2

3

6

5

4 2. Low on resistance (Max. 50 Ω) at 
400 V for normally-closed type
has been achieved thanks to the built-in 
MOSFET processed by our proprietary 
method, DSD (Double-Diffused and 
Selective Doping) method.

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 
distortion.
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. 100 
pA even at the rated load voltage of 
400 V.
6. Low thermal electromotive force 
(Approx. 1 µV)

TYPICAL APPLICATIONS
• Telephones
• Measuring instruments
• Computer
• Industrial robots
• High-speed inspection machines

Volume

(SOP)(DIP)

Approx. 25%

Footprint

Approx. 50%

Source electrode

N—

N+

N+ N+
P+

N+ N+
P+

Gate electrode
Passivation membrane

Cross section of the normally-closed type of
power MOS

Intermediate
insulating
membrane

Gate
oxidation
membrane

Drain
electrode
ING
olute maximum ratings (

Item

LED forward curre
LED reverse voltag
Peak forward curre
Power dissipation

t

Load voltage (peak

Continuous load c

Peak load current
Power dissipation

power dissipation
lation voltage

erature Operating
Storage
en_ds_aqv414s: 010404J

Ambient temperature: 25°C 77°F)

Symbol Type of 
connection AQV414S Remarks

nt IF 50 mA
e VR 5 V
nt IFP 1 A f = 100 Hz, Duty factor = 0.1%

Pin 75 mW
 AC) VL 400 V

urrent IL

A 0.10 A
A connection: Peak AC, DC
B,C connection: DCB 0.11 A

C 0.12 A
Ipeak 0.3 A A connection: 100 ms (1 shot) VL= DC
Pout 450 mW

PT 500 mW
Viso 1,500 V AC
Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F



GU PhotoMOS (AQV414S)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF = 5mA. For type of connection, see page 57.

*Turn on/Turn off time

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

Item Symbol
Type of 
connec-

tion
AQV414S Remarks

Input

LED operate (OFF) current
Typical

IFoff —
0.6 mA

IL= Max.
Maximum 3 mA

LED reverse (ON) current
Minimum

IFon —
0.4 mA

IL= Max.
Typical 0.55 mA

LED dropout voltage
Typical

VF —
1.25 V (1.14 V at IF = 5 mA)

IF= 50 mA
Maximum 1.5 V

Output
On resistance

Typical
Ron A

26 Ω IF= 0 mA
IL= Max.
Within 1 s on timeMaximum 50 Ω

Typical
Ron B

20 Ω IF = 0 mA
IL = Max.
Within 1 s on timeMaximum 25 Ω

Typical
Ron C

10 Ω IF = 0 mA
IL = Max.
Within 1 s on timeMaximum 12.5 Ω

Off state leakage current Maximum ILeak — 1 µA IF = 5 mA
VL = Max.

Transfer 
characteristics

Turn on time*
Typical

Ton —
0.47 ms IF= 0 mA › 5 mA

VL = Max.Maximum 1.0 ms

Turn off time
Typical

Toff —
0.28 ms IF= 5 mA › 0 mA

VL = Max.Maximum 1.0 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/C isolation resistance Minimum Riso — 1,000 MΩ 500 V DC

Toff

Input

Output 10%

90%
Ton
99en_ds_aqv414s: 010404J

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

2. On resistance vs. ambient temperature 
characteristics
Measured portion: between terminals 4 and 6;
LED current: 0 mA;
Continuous load current: 100 mA (DC)

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 8085100

120

100

80

60

40

20

0

140

0 20 40 60 100

120

100

80

60

40

20

0

140

Lo
ad

 c
ur

re
nt

, m
A

Ambient temperature, °C
0 20 40 60 8085

50

40

30

20

10

0
-40 -20

O
n 

re
si

st
an

ce
, Ω

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

1.0

0.8

0.6

0.4

0.2

0

O
pe

ra
te

 (
O

F
F

) 
tim

e,
 m

s

Ambient temperature, °C



GU

100

4. Rev
charac
LED cu
Load vo
Continu

R
ev

er
se

 (
O

N
) 

tim
e,

 m
s

7. LED
tempe
LED cu

1

1

1

1

1

1

LE
D

 d
ro

p 
ou

t v
ol

ta
ge

, V

10. Op
curren
Measur
Load vo
100 mA

O
pe

ra
te

 (
O

F
F

) 
tim

e,
 m

s

 PhotoMOS (AQV414S)
erse (ON) time vs. ambient temperature 
teristics
rrent: 50 mA;
ltage: 400 V (DC);
ous load current: 100 mA (DC)

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

6. LED reverse (ON) current vs. ambient 
temperature characteristics
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
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 dropout voltage vs. ambient 
rature characteristics
rrent: 5 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

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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erate (OFF) time vs. LED forward 
t characteristics
ed portion: between terminals 4 and 6;
ltage: 400 V (DC); Continuous load current: 
 (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: 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 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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GU PhotoMOS (AQV414)

TYPES

*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

DIP (1 Form B) 6-pin type.
Controls load voltage 400V.

GU PhotoMOS 
(AQV414)

Type I/O isolation 
voltage

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

AC/DC 
type 1,500 V AC 400 V 120 mA AQV414 AQV414A AQV414AX AQV414AZ

1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs.

mm inch

8.8
.346

6.4
.252

3.9
.154

8.8
.346

6.4
.252

3.6
.142

1

2

3

6

5

4

FEATURES
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.

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.
4. 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.

TYPICAL APPLICATIONS
• Telepone equipment (Dial pulse)
• Measuring equipment

Source electrode

N—

N+

N+ N+
P+

N+ N+
P+

Gate electrode
Passivation membrane

Cross section of the normally-closed type of
power MOS

Intermediate
insulating
membrane

Gate
oxidation
membrane

Drain
electrode
en_ds_aqv414: 010404

1. Absolute maximum ra

Item

Input

LED forw
LED reve
Peak forw
Power di

Output

Load vol

Continuo

Peak loa
Power di

Total power dissipation
I/O isolation voltage

Temperature 
limits

Operatin
Storage
101J

tings (Ambient temperature: 25°C 77°F)

Symbol
Type of 
connec-

tion
AQV414(A) Remarks

ard current IF 50 mA
rse voltage VR 5 V
rd current IFP 1 A f = 100 Hz, Duty factor = 0.1%

ssipation Pin 75 mW
tage (peak AC) VL 400 V

us load current IL

A 0.12 A
A connection: Peak AC, DC
B,C connection: DCB 0.13 A

C 0.15 A
d current Ipeak 0.3 A A connection: 100 ms (1 shot), VL = DC
ssipation Pout 500 mW

PT 550 mW
Viso 1,500 V AC

g Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F



GU

102

2. Ele

Note: R

*Opera

REF
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Inpu

Outpu

1. Loa
charac
Allowab

Type of

Lo
ad

 c
ur

re
nt

, m
A

1

1

1

 PhotoMOS (AQV414)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF= 5 mA. For type of connection, see page 57.

te/Reverse time

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

Item Symbol
Type of 
connec-

tion
AQV414(A) Condition

LED operate (OFF) 
current

Typical
IFoff —

1.0 mA
IL= 120 mA

Maximum 3.0 mA

LED reverse (ON) current
Minimum

IFon —
0.4 mA

IL= 120 mA
Typical 0.95 mA

LED dropout voltage
Typical

VF —
1.25 V (1.14 V at IF= 5 mA)

IF= 50 mA
Maximum 1.5 V

t
On resistance

Typical
Ron A

26 Ω IF = 0 mA
IL= Max.
Within 1 s on timeMaximum 50 Ω

Typical
Ron B

20 Ω IF= 0 mA
IL= Max.
Within 1 s on timeMaximum 25 Ω

Typical
Ron C

10 Ω IF= 0 mA
IL= Max.
Within 1 s on timeMaximum 12.5 Ω

Off state leakage current Maximum ILeak — 1 µA IF= 5 mA
VL = 400 V

fer 
cteristics

Switching 
speed

Operate 
(OFF) time*

Typical
Toff —

0.47 ms IF = 0 mA › 5 mA
IL = 120 mAMaximum 1.0 ms

Reverse 
(ON) time*

Typical
Ton —

0.28 ms IF= 5 mA › 0 mA
IL = 120 mAMaximum 1.0 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso — 1,000 MΩ 500 V DC

Toff

t

t 10%

90%
Ton
en_ds_aqv414: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F
 connection: A

2. On resistance vs. ambient temperature 
characteristics
Measured portion: between terminals 4 and 6; 
LED current: 0 mA;
Continuous load current: 120 mA (DC)

3. Operate (OFF) time vs. ambient temperature 
characteristics
LED current: 5mA; 
Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)
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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)

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

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

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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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

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

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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TYP

*Indica
Note: F

RAT
1. Abs

Ty

AC/D

Input

Outpu

Total 
I/O iso

Temp
 PhotoMOS (AQW414)

ES

te the peak AC and DC values.
or space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

INGS
olute maximum ratings (Ambient temperature: 25°C 77°F)

Compact DIP (2 Form B) 
8-pin type.

Controls load voltage 400V.

GU PhotoMOS 
(AQW414)

pe

Output rating* Part No.
Packing quantity

Load 
voltage

Load 
current

Through hole 
terminal Surface-mount terminal

Tube packing style
Tape and reel packing style

Tube Tape and reelPicked from the 
1/2/3-pin side

Picked from the 
4/5/6-pin side

C type 400 V 100 mA AQW414 AQW414A AQW414AX AQW414AZ

1 tube contains 
40 pcs.

1 batch contains 
400 pcs.

1,000 pcs

mm inch

9.78
.385

6.4
.252

3.6
.142

6.4
.252

9.78
.385

3.9
.154

1

2

3

4

8

7

6

5

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

2. Applicable for 2 Form B use as well 
as two independent 1 Form B use
3. Low thermal electromotive force 
(Approx. 1 µV)
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
6. High speed switching: operate time 
typical of 300 µs
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

Two 1 Form B units

2 Form B type
Item
LED forward
LED reverse
Peak forward
Power dissip

t

Load voltage

Continuous l

Peak load cu
Power dissip

power dissipation
lation voltage

erature limits
Operating
Storage
en_ds_aqw414: 010404J

Symbol AQW414(A) Remarks
 current IF 50 mA
 voltage VR 5 V
 current IFP 1 A f = 100 Hz, Duty factor = 0.1%
ation Pin 75 mW

VL 400 V

oad current IL 0.1 A (0.13 A) Peak AC, DC
( ): in case of using only 1 channel

rrent Ipeak 0.3 A 100 ms (1 shot), VL = DC
ation Pout 800 mW

PT 850 mW
Viso 1,500 V AC
Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstag –40°C to +100°C –40°F to +212°F



GU PhotoMOS (AQW414)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF = 5 mA. For type of connection, see page 58.

*Operate/Reverse time

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

Item Symbol AQW414(A) Condition

Input

LED operate (OFF) current
Typical

IFoff
0.7 mA

IL = Max.
Maximum 3 mA

LED reverse (ON) current
Minimum

IFon
0.4 mA

IL = Max.
Typical 0.64 mA

LED dropout voltage
Typical

VF
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

Output
On resistance

Typical
Ron

26 Ω IF = 0 mA
IL= Max.
Within 1 s on timeMaximum 50 Ω

Off state leakage current Maximum ILeak 1 µA IF = 5 mA
VL = 400 V

Transfer 
characteristics

Operate (OFF) time*
Typical

Toff
0.46 ms IF = 0 mA › 5 mA

IL = Max.Maximum 1 ms

Reverse (ON) time*
Typical

Ton
0.40 ms IF = 5 mA › 0 mA

IL = Max.Maximum 1 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

Toff

Input

Output 10%

90%
Ton
105en_ds_aqw414: 010404J

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: 0 mA;
Continuous load current: 100 mA (DC)

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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4. Rev
charac
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Continu
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 PhotoMOS (AQW414)
erse (ON) time vs. ambient temperature 
teristics
rrent: 5 mA; Load voltage: 400 V (DC);
ous load current: 100 mA (DC)

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

6. LED reverse (ON) current vs. ambient 
temperature characteristics
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
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 dropout voltage vs. ambient 
rature characteristics
rrent: 5 to 50 mA

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

Ambient temperature, °C
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Load voltage, V

erate (OFF) time vs. LED forward 
t characteristics
ed portion: between terminals 5 and 6, 7 and 8; 
ltage: 400 V (DC);
ous load current: 100 mA (DC);
t 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
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TYPES
1. AC/DC type

*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.)

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

8-pin type.
Controls load voltage 60V, 

350V. 

GU PhotoMOS 
(AQW61PS)

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
60 V 450 mA AQW612SX AQW612SZ 1,000 pcs.

350 V 100 mA AQW610SX AQW610SZ 1,000 pcs.

TESTING

AQW610S (AQY612S)

VDE

mm inch

FEATURES
1. 60V type couples high capacity 
(0.45A) with low on-resistance (1Ω).

Item GU SOP (1 Form A/
1 Form B type) type

Part No. AQW610S AQW612S
Load voltage 350V 60V
Continuous 
load current 0.1A 0.45A

ON resistance 
(typ.) 18Ω 1Ω

9.37
.369

4.4
.173

2.1
.083

1

2

3

4

8
N.C.

N.O.

7

6

5

2. 2 channels in super miniature 
design
The device comes in a super-miniature 
SO package measuring (W) 4.4 × 
(L) 9.37 × (H) 2.1 mm (W) .173× (L) .369× 
(H) .083 inch —approx. 38% of the 
volume and 66% of the footprint size of 
DIP type PhotoMOS relays.

3. Tape and reel
The device comes standard in a tape and 
reel (1,000 pcs./reel) to facilitate 
automatic insertion machines.
Applicable for 1 Form A 1 Form B use 
as well as two independent 1 Form A 
and 1 Form B use

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

TYPICAL APPLICATIONS
• Power supply
• Measuring equipment
• Security equipment
• Telephone equipment
• Computer input machine
• Industrial robots
• High-speed inspection machines

Volume

(SOP)(DIP)

Approx. 38%

Footprint

Approx. 66%

NEW
en_ds_aqw61s: 060405

(2) For space reas

RATING
1. AC/DC type
1. Absolute maximum r

Item

Input

LED
LED
Peak
Pow

Output

Load

Cont

Peak
Pow

Total power dissipation
I/O isolation voltage

Temperature limits
Ope
Stora
o

a

 
 

e

e

r

107J

ns, the package type indicator “X” and “Z” are omitted from the seal.

tings (Ambient temperature : 25°C 77°F)
Symbol AQW612S AQW610S Remarks

forward current IF 50 mA
reverse voltage VR 5 V
 forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
r dissipation Pin 75 mW

 voltage (peak AC) VL 60 V 350 V

inuous load current IL 0.45 A (0.55 A) 0.1 A (0.13 A)
Peak AC, DC
( ): in case of using only 1a or 1b, 
1 channel

 load current Ipeak 1.5 A 0.3 A 100 ms (1 shot), VL = DC
r dissipation Pout 600 mW

PT 650 mW
Viso 1,500 V AC

ating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
ge Tstg –40°C to +100°C –40°F to +212°F
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2. Ele

Note: R

*Opera

REF

Input
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Trans
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Inpu

Outpu
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W61PS
ctrical characteristics (Ambient temperature : 25°C 77°F)

ecommendable LED forward current IF = 5 mA. For type of connection, see page 58.

te/Reverse time

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

ERENCE DATA

Item Symbol AQW612S AQW610S Condition

LED operate 
current

Typical
IFon

0.9 mA
IL = Max.

Maximum 3 mA

LED reverse 
current

Minimum
IFoff

0.4 mA
IL = Max.

Typical 0.8 mA

LED dropout 
voltage

Typical
VF

1.25 V (1.14 V at IF = 5 mA)
IF = 50 mA

Maximum 1.5 V

t

On resistance

Typical

Ron

1 Ω 18 Ω IF = 5 mA (N.O.) 
IF= 0 mA (N.C.)
IL = Max.
Within 1 s on time

Maximum 2.5 Ω 25 Ω

Off state leakage 
current Maximum Ileak 1 µA

IF = 0 mA (N.O.) 
IF= 5 mA (N.C.)
VL = Max.

fer 
cteristics

Operate time*
Typical

Ton
0.65 ms (N.O.), 0.9 ms (N.C.) 0.28 ms (N.O.), 0.52 ms 

(N.C.) IF = 0 mA › 5 mA
IL = Max.

Maximum 3.0 ms 1.0 ms

Reverse time*
Typical

Toff
0.08 ms (N.O.), 0.2 ms (N.C.) 0.04 ms (N.O.), 0.23 ms 

(N.C.) IF = 5 mA › 0 mA
IL = Max.

Maximum 1.0 ms 1.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

t

t 10%

90%

1) N.O. 2) N.C.

Toff
Toff

Input

Output 10%

90%
Ton

d current vs. ambient temperature 2. On resistance vs. ambient temperature 3. Operate time vs. ambient temperature 
en_ds_aqw61s: 060405J

teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F

characteristics
Measured portion: between terminals 5 and 6, 
7 and 8; LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

characteristics
LED current: 5 mA;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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AQW61PS
4. Reverse time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

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

6. LED reverse 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

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

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
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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

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

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
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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

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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TYP

*Indica
Note: F

RAT
1. Abs

Ty

AC/D

Input

Outpu

Total 

I/O iso

Temp
 PhotoMOS (AQW614)

ES

te the peak AC and DC values.
or space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

INGS
olute maximum ratings (Ambient temperature: 25°C 77°F)

Compact DIP (1Form A/
1Form B) 8-pin type.

Controls load voltage 400V. 

GU PhotoMOS 
(AQW614)

pe

Output rating* Part No.
Packing quantity

Load 
voltage

Load 
current

Through hole 
terminal Surface-mount terminal

Tube packing style
Tape and reel packing style

Tube Tape and reelPicked from the 
1/2/3-pin side

Picked from the 
4/5/6-pin side

C type 400 V 100 mA AQW614 AQW614A AQW614AX AQW614AZ

1 tube contains 
40 pcs.

1 batch contains 
400 pcs.

1,000 pcs.

Item Symbol AQW614(A) Remarks
LED forward current IF 50 mA

mm inch

6.4
.2529.78

.385 3.6
.142

6.4
.2529.78

.385

3.9
.154

1

2

3

4

8
N.C.

N.O.

7

6

5

FEATURES
1. Approx. 1/2 the space compared 
with the mounting of a set 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 µV)
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 µs typical.

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
LED reverse
Peak forward
Power dissip

t

Load voltage

Continuous l

Peak load cu
Power dissip

power dissipation

lation voltage

erature limits
Operating
Storage
en_ds_aqw614: 010404J

 voltage VR 5 V
 current IFP 1 A f = 100 Hz, Duty factor = 0.1%
ation Pin 75 mW

VL 400 V

oad current IL 0.1 A (0.13 A)
Peak AC, DC
( ): in case of using only 1a or 1b, 
1 channel

rrent Ipeak 0.3 A 100 ms (1 shot), VL = DC
ation Pout 800 mW

PT 850 mW

Viso 1,500 V AC Between input and output/between 
contact sets

Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F



GU PhotoMOS (AQW614)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF = 5 mA. For type of connection, see page 58.

*Operate/Reverse time

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

Item Symbol AQW614(A) Condition

Input

LED operate (OFF) current
Typical IFon (N.O.)

IFoff (N.C.)
0.9 mA

IL = 100 mA
Maximum 3 mA

LED reverse (ON) current
Minimum IFoff (N.O.)

IFon (N.C.)
0.4 mA

IL = 100 mA
Typical 0.8 mA

LED dropout voltage
Typical

VF
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

Output

On resistance

Typical

Ron

27 Ω IF = 5 mA (N.O.)
IF = 0 mA (N.C.)
IL = 100 mA
within 1 s on time

Maximum 50 Ω

Off state leakage current Maximum ILeak 1 µA
IF = 0 mA (N.O.)
IF = 5 mA (N.C.)
VL = 400 V

Transfer 
characteristics

Operate (OFF) time*
Typical Ton (N.O.)

Toff (N.C.)
0.28 ms (N.O.) 0.43 ms (N.C.) IF = 0 mA › 5 mA

IL = 100 mAMaximum 1 ms

Reverse (ON) time*
Typical Toff (N.O.)

Ton (N.C.)
0.04 ms (N.O.) 0.3 ms (N.C.) IF = 5 mA › 0 mA

IL = 100 mAMaximum 1 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

1) N.O. 2) N.C.

Ton

Input

Output 10%

90%

Toff
Toff

Input

Output 10%

90%
Ton
111en_ds_aqw614: 010404J

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: 100 mA (DC)

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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 PhotoMOS (AQW614)
erse (ON) time vs. ambient temperature 
teristics
rrent: 5 mA; Load voltage: 400 V (DC);
ous load current: 100 mA (DC)

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

6. LED reverse (ON) current vs. ambient 
temperature characteristics
Load voltage: 400 V (DC);
Continuous load current: 100 mA (DC)
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 dropout voltage vs. ambient 
rature characteristics
rrent: 5 to 50 mA

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
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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
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GU PhotoMOS (AQY210KS)

TYPES

* 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)

Short circuit protection 
(Latch type).

GU PhotoMOS 
(AQY210KS)

Type
Output rating* Part No.

Packing quantity 
in tape and reelLoad voltage Load current

Picked from the 1/2-pin side Picked from the 3/4-pin side
1 Form A 1 Form A

AC/DC type 350 V 120 mA AQY210KSX AQY210KSZ 1,000 pcs.

Item Symbol AQY210KS Remarks
LED forward current IF 50 mA

TESTING

mm inch

4.4
.173

2.1
.083

4.3
.169

1

2

4

3

FEATURES
1. Short circuit protection (Latch type)
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 
turning it back on.
2. SO package 4-Piån 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

TYPICAL APPLICATIONS
• Modem and Telephone equipment
• Measuring and Testing equipment
• Security equipment
• Industrial equipment
• Traffic signal control
en_ds_aqy210ks: 0104

Input
L
P
P

Output
L
C
P

Total power dissipation
I/O isolation voltage

Temperature limits
O
S

11304J

ED reverse voltage VR 5 V
eak forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
ower dissipation Pin 75 mW
oad voltage (peak AC) VL 350 V
ontinuous load current (peak AC) IL 0.12 A
ower dissipation Pout 300 mW

PT 350 mW
Viso 1,500 V AC

perating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
torage Tstg –40°C to +100°C –40°F to +212°F
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 PhotoMOS (AQY210KS)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF= 5 mA. For type of connection, see page 56.

n/Turn off time

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

Item Symbol AQY210KS Condition

LED operate current
Typical

IFon
1.1 mA

IL = Max.
Maximum 3.0 mA

LED turn off current
Minimum

IFoff
0.3 mA

IL = Max.
Typical 1.0 mA

LED dropout voltage
Typical

VF
1.32 V (1.13 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

t

On resistance
Typical

Ron
23.5Ω IF = 5 mA

IL = 120 mA
Within 1 s on timeMaximum 35Ω

Off state leakage current Maximum ILeak 1µA IF = 0 mA
VL = 350 V

Over current 
protection

Cut off current
Minimum

Ishut

160 mA
IF = 5 mA
Within 20ms on timeTypical 200 mA

Maximum 240 mA

Detection time Typical Tshut 50µs IF = 5 mA
VL = 350 V DC short circuit

fer 
cteristics

Turn on time*
Typical

Ton
0.7 ms IF = 5 mA

IL = Max.Maximum 2 ms

Turn off time*
Typical

Toff
0.07 ms IF = 5 mA

IL = Max.Maximum 1 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

ToffTon

90%

10%
en_ds_aqy210ks: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le 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 current: Max.(DC)

3. Turn on time vs. ambient temperature 
characteristics
LED current: 5 mA;
Continuous load current: Max.(DC)
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GU PhotoMOS (AQY210KS)
4. Turn off time vs. ambient temperature 
characteristics
LED current: 5 mA;
Continuous load current: Max.(DC)

5. LED operate current vs. ambient 
temperature characteristics
Continuous load current: Max.(DC)

6. LED turn off current vs. ambient temperature 
characteristics
Continuous load current: Max.(DC)
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7. LED dropout voltage vs. ambient 
temperature characteristics
LED current: 5 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F
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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
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LED forward current, mA
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LED forward current, mA
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13. Cut off current vs. ambient temperature 
characteristics
Measured portion: between terminals 3 and 4;
LED current: 5 mA, within 20ms on time

14. Detection time vs. ambient temperature 
characteristics
Measured portion: between terminals 3 and 4;
LED current: 5 mA; Load voltage: Max.(DC);
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at is short circuit protection latch type?
 the load current exceeds 
ications, the short circuit protection 
n kicks in and completely cuts off 

ad current, thus turning off the relay.
hort circuit protection inside the 
MOS relay instantaneously 
0 µs) and completely cuts of the 
urrent.
rotects any circuits that follow the 
MOS relay from excess current.
 is almost no heating of the 
MOS relay, which prevents it from 
ing damaged. To restore the 
n of the relay turn off the input 
t and then turn it back on.
er to operate the short circuit 
tion function, ensure that the input 
t is at least IF = 5 mA.

Output voltage and output current 
characteristics
V-I characteristics of PhotoMOS relay 
with short circuit protection circuit

Output voltage

O
ut

pu
t c

ur
re

nt
Operation chart

Relay input
current

Relay output
current

5mA

120mA

0

0

Detection time
(approx. 50 �s)

Normal relay operation

Occurrence of
short circuit current

Abnormal current

The short circuit current 
detection device latches 
when the relay is off.

The relay operates normally
when the input current is reset.

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.
en_ds_aqy210ks: 010404J



GU PhotoMOS (AQV112KL)

TYPES

*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.

RATING

Short circuit protection 
(Non latch type). 

Controls only DC load.

GU PhotoMOS 
(AQV112KL)

Type I/O isolation 
voltage

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

DC 
type 1,500 V 60 V 500 mA AQV112KL AQV112KLA AQV112KLAX AQV112KLAZ

1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs.

VDE

mm inch

6.4
.252

3.9
.154

8.8
.346

6.4
.252

3.6
.142

8.8
.346

1

2

3

6

5

4

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
The built-in short circuit protection 
function eliminates the need for 
overcurrent protectors, reducing 
mounting costs and space requirements.
3. High capacity
Can control up to 0.5A (60 VDC) load 
current.

TYPICAL APPLICATIONS
• Industrial equipment
• Traffic signal control
• Security equipment
en_ds_aqv112kl: 010404J

1. Absolute maximum ratin
Item

Input

LED forw
LED rev
Peak for
Power d

Output
Load vo
Continuo
Power d

Total power dissipation
I/O isolation voltage

Temperature limits
Operatin
Storage
gs (Ambient temperatu

ard current
erse voltage
ward current
issipation
ltage (peak DC)
us load current (peak DC

issipation

g

117

re: 25°C 77°F)
Symbol AQV112KL(A) Remarks

IF 50 mA
VR 5 V
IFP 1 A f = 100 Hz, Duty factor = 0.1%
Pin 75 mW
VL 7 to 60V

) IL 0.5 A
Pout 500 mW
PT 550 mW
Viso 1,500 V AC
Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F
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 PhotoMOS (AQV112KL)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 10 mA. For type of connection, see page 55.

n/Turn off time

Q For Dimensions, see page 52.
Q For Schematic and Wiring Diagrams, see page 55.
Q For Cautions for Use, see page 63.

Item Symbol AQV112KL(A) Condition

LED operate current
Typical

IFon
0.8 mA

IL = 100mA
Maximum 10 mA

LED turn off current
Minimum

IFoff
0.3 mA

IL = 100mA
Typical 0.7 mA

LED dropout voltage
Typical

VF
1.35 V (1.17 V at IF = 10 mA)

IF = 50 mA
Maximum 1.5 V

t

On resistance
Typical

Ron
0.55 Ω IF = 10 mA

IL = Max.Maximum 2.0 Ω

Load short circuit detection voltage
Typical

VLSHT
5 V

IF = 10 mA
Maximum 7 V

Off state leakage current Maximum ILeak 1µA IF = 0 mA
VL = Max.

fer 
cteristics

Turn on time*
Typical

Ton
2.0 ms IF = 10 mA

IL = 100 mA
VL = 10 VMaximum 5.0 ms

Turn off time*
Typical

Toff
0.1 ms IF = 10 mA

IL = 100 mA
VL = 10 VMaximum 1.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

ToffTon

90%

10%
en_ds_aqv112kl: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C

–40°F to +185°F

2. On resistance vs. ambient temperature 
characteristics
Measured portion: between terminals 4 and 6;
LED current: 10 mA; Load current: Max.(DC)

3. Turn on time vs. ambient temperature 
characteristics
Measured portion: between terminals 4 and 6;
LED current: 10 mA; Load voltage: 10V (DC);
Load current: 100 mA

0

00

00

00

00

00

00

0 20 40 60 8085 100-40 -20

Ambient temperature, °C

0

0.5

1

1.5

2

-40 -20 0 20 40 60 8085

Ambient temperature, °C

O
n 

re
si

st
an

ce
, Ω

0

2

3

-40 -20

5

0 20 40 60 80

1

4

85

Ambient temperature, °C

T
ur

n 
on

 ti
m

e,
 m

s



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)

5. LED operate current vs. ambient 
temperature characteristics
Measured portion: between terminals 4 and 6;
Load current: 100 mA

6. LED turn off current vs. ambient temperature 
characteristics
Measured portion: between terminals 4 and 6;
Load current: 100 mA
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7. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

9. LED dropout voltage vs. ambient 
temperature characteristics
Measured portion: between terminals 1 and 2;
LED current: 10 to 50 mA
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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

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

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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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

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
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In ord
protec
curren
 PhotoMOS (AQV112KL)
at is short circuit protection Non-latch type?
load current reaches a 
termined overcurrent level, the 
t-side short circuit protection 
n cuts off the load current. It then 

ors the load current, and if it returns 
mal, automatically recovers to 
l relay operation.
er to operate the short circuit 
tion function, ensure that the input 
t is at least IF = 10 mA.

Operation chart (Non-latch type)

Input Current

Output Current

� Load short detected

� Function operation

� Load turn off
en_ds_aqv112kl: 010404J



GU PhotoMOS (AQY210LS)

TYPES

* 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).

Current Limit Function. 
SOP (1 Form A) 4-pin type.

GU PhotoMOS 
(AQY210LS)

Type
Output rating* Part No.

Packing quantity in 
tape and reelLoad voltage Load current

Picked from the 1/2-pin side Picked from the 3/4-pin side
1 Form A 1 Form A

AC/DC type 350 V 120 mA AQY210LSX AQY210LSZ 1,000 pcs.

TESTING

mm inch

4.4
.173

2.1
.083

 4.3
.169

1

2

4

3

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. 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×(L) 4.4×(H) 2.1 mm (W) .169×(L) 
.173×(H) .083 inch—approx. 70% of the 
volume and 70% of the footprint size of 
SO package 6-pin type PhotoMOS 
Relays.

4. Tape and reel
The device comes standard in a tape and 
reel (1,000 pcs./reel) to facilitate 
automatic insertion machines.
5. Controls low-level analog signals
6. Low-level off state leakage current

TYPICAL APPLICATIONS
• Telephone equipment
• Modem

Volume

(4-pin)(6-pin)

Approx. 70%

Footprint

Approx. 70%
en_ds_aqy210ls: 01040

RATING
1. Absolute maximum ra

Item

Input

LED forward curr
LED reverse volt
Peak forward cur
Power dissipation

Output
Load voltage (pe
Continuous load 
Power dissipation

Total power dissipation
I/O isolation voltage

Temperature 
limits

Operatin
Storage
1214J

tings (Ambient temperature: 25°C 77°F)
Symbol AQY210LS Remarks

ent IF 50 mA
age VR 5 V
rent IFP 1 A f = 100 Hz, Duty factor = 0.1%

Pin 75 mW
ak AC) VL 350 V
current IL 0.12 A

Pout 300 mW
PT 350 mW
Viso 1,500 V AC

g Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F
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 PhotoMOS (AQY210LS)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF= 5 mA. For type of connection, see page 56.

*Turn on/Turn off time

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

Item Symbol AQY210LS Condition

LED operate 
current

Typical
IFon

1.2 mA
IL = Max.

Maximum 3 mA

LED turn off 
current

Minimum
IFoff

0.4 mA
IL = Max.

Typical 1.1 mA

LED dropout 
voltage

Minimum
VF

1.25 (1.14 V at IF = 5 mA)
IF = 50 mA

Typical 1.5 V

t

On resistance
Typical

Ron

20Ω IF = 5 mA
IL = Max.

Within 1 s on timeMaximum 25Ω

Off state leakage 
current Maximum ILeak 1µA IF = 0

VL = Max.
Current limit Typical — 0.18 A IF = 5 mA

fer 
cteristics

Turn on time*
Typical

Ton
0.5 ms IF = 5 mA

IL = Max.Maximum 2.0 ms

Turn off time*
Typical

Toff
0.08 ms IF = 5 mA

IL = Max.Maximum 1.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
en_ds_aqy210ls: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature:
o +85°C
o +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)
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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)

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

6. LED turn off 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

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F
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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
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What is current limit

LED forward current, mA

0

0.2
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LED forward current, mA
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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
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TYP

*Indica
Note: F

RAT

Type

AC/D
type

8.8–
.346–

1. Abs

Input

Outpu

Total 
I/O iso

Temp
limits
 PhotoMOS (AQV210HL)

ES

te the peak AC and DC values.
or space reasons, the package type indicator “X” and “Z” are omitted from the seal.

ING

GU (General Use) Type 
1-Channel (Form A) 

Current Limit Function 
6-Pin Type

GU PhotoMOS 
(AQV210HL)

I/O isolation 
voltage

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

C Reinforced 
5,000 V 350 V 130 mA AQV210HL AQV210HLA AQV210HLAX AQV210HLAZ

1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs.

TESTING

mm inch

0.05
.002

6.4–0.05
.252–.002

3.6–0.2
.142–.008

8.8–0.05
.346–.002

6.4–0.05
.252–.002

3.9–0.2
.154–.008

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).

4. Compact 6-pin DIP size
The device comes in a compact  (W)6.4 × 
(L)8.8 × (H) 3.9mm (W).252 × (L).346 × 
(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

olute maximum ratings (Ambient temperature: 25°C 77°F)

Item

LED forward current
LED reverse voltage
Peak forward current
Power dissipation

t
Load voltage (peak AC)
Continuous load current
Power dissipation

power dissipation
lation voltage

erature Operating
Storage
en_ds_aqv210hl: 170105D

Symbol AQV210HL(A) Remarks
IF 50 mA
VR 3 V
IFP 1 A f = 100 Hz, Duty factor = 0.1%
Pin 75 mW
VL 350 V
IL 0.13 A

Pout 500 mW
PT 550 mW
Viso 5,000 V AC
Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F



GU PhotoMOS (AQV210HL)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

For type of connection, see page 57.Note: Recommendable LED forward current IF= 5 to 10 mA.
*Turn on/Turn off time

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

REFERENCE DATA

Item Symbol AQV210HL(A) Condition

Input

LED operate 
current

Typical
IFon

1.6 mA
IL = Max.

Maximum 3.0 mA

LED turn off 
current

Minimum
IFoff

0.4 mA
IL = Max.

Typical 1.5 mA

LED dropout 
voltage

Minimum
VF

1.14 (1.25 V at IF = 50mA)
IF = 5 mA

Typical 1.5 V

Output

On resistance
Typical

Ron
20Ω IF = 5 mA

IL = Max.
Within 1 s on timeMaximum 25Ω

Off state leakage 
current Maximum ILeak 1µA IF = 0

VL = Max.
Current limit Typical — 180 mA IF = 5 mA

Transfer 
characteristics

Turn on time*
Typical

Ton
0.8 ms IF = 5 mA

IL = Max.Maximum 2.0 ms

Turn off time*
Typical

Toff
0.05 ms IF = 5 mA

IL = Max.Maximum 1.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0Maximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff

1. Load current vs. ambient temperature char-
acteristics
Allowable ambient temperature: –40°C to +85°C 

2. On resistance vs. ambient temperature char-
acteristics
Measured portion: between terminals 4 and 6;

3. Turn on time vs. ambient temperature char-
acteristics
LED current: 5 mA; Load voltage: Max.(DC);
125en_ds_aqv210hl: 170105D

–40°F to +185°F LED current: 5 mA; Load voltage: Max. (DC)
Continuous load current: Max.(DC)

Continuous load current: Max.(DC)
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 PhotoMOS (AQV210HL)
 off time vs. ambient temperature char-
tics
rrent: 5 mA; Load voltage: Max.(DC);
ous load current: Max.(DC)

5. LED operate current vs. ambient tempera-
ture characteristics
Load voltage: Max.(DC);
Continuous load current: Max.(DC)

6. LED turn off current vs. ambient temperature 
characteristics
Load voltage: Max.(DC);
Continuous load current: Max.(DC)
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 dropout voltage vs. ambient tempera-
aracteristics
rrent: 5 to 50 mA

8. Voltage vs. current characteristics of output 
at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

9. Off state leakage current
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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D forward current vs. turn on time char-
tics
ed portion: between terminals 4 and 6;
ltage: Max.(DC); Continuous load current: 

C); Ambient temperature: 25°C 77°F

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

12. Applied voltage vs. output capacitance 
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F
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at is current limit
LED forward current, mA

0
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LED forward current, mA
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Applied voltage, V
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ied output control current, a current 
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t to keep the current a constant 

urrent limit circuit built into the 
MOS relay thus controls the 
taneous load current to effectively 
e circuit safety.
afety feature protects circuits 
tream 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
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GU PhotoMOS (AQY210HL)

TYPES

*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

Current Limit Function. 
DIP (1 Form A) 4-pin type.

Reinforced insulation 
5,000V type. 

GU PhotoMOS 
(AQY210HL)

Type
I/O 

isolation 
voltage

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and 

reelPicked from the 
1/2-pin side

Picked from the 
3/4-pin side

AC/DC 
type

Reinforced 
5,000 V 350 V 120 mA AQY210HL AQY210HLA AQY210HLAX AQY210HLAZ 1 tube contains 100 pcs.

1 batch contains 1,000 pcs. 1,000 pcs.

TESTING

mm inch

3.2
.126

6.4
.252

4.78
.188

2.9
.114

6.4
.252

4.78
.188

1

2

4

3

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).

4. Compact 4-pin DIP size
The device comes in a compact  (W)6.4 × 
(L)4.78 × (H) 3.2mm (W).252× (L).188 × 
(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
• Modem
en_ds_aqy210hl: 01040

1. Absolute maximum ra
Item

Input

LED forward curr
LED reverse volt
Peak forward cur
Power dissipation

Output
Load voltage (pe
Continuous load 
Power dissipation

Total power dissipation
I/O isolation voltage

Temperature 
limits

Operatin
Storage
1274J

tings (Ambient temperature: 25°C 77°F)
Symbol AQY210HL(A) Remarks

ent IF 50 mA
age VR 5 V
rent IFP 1 A f = 100 Hz, Duty factor = 0.1%

Pin 75 mW
ak AC) VL 350 V
current IL 0.12 A

Pout 500 mW
PT 550 mW
Viso 5,000 V AC

g Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F
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 PhotoMOS (AQY210HL)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF= 5 to 10 mA. For type of connection, see page 56.

*Turn on/Turn off time

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

Item Symbol AQY210HL(A) Condition

LED operate 
current

Typical
IFon

1.2 mA
IL = Max.

Maximum 3.0 mA

LED turn off 
current

Minimum
IFoff

0.4 mA
IL = Max.

Typical 1.1 mA

LED dropout 
voltage

Minimum
VF

1.25 (1.14 V at IF = 5 mA)
IF = 50 mA

Typical 1.5 V

t

On resistance
Typical

Ron
20Ω IF = 5 mA

IL = Max.
Within 1 s on timeMaximum 25Ω

Off state leakage 
current Maximum ILeak 1µA IF = 0 mA

VL = Max.
Current limit Typical — 0.18 A IF = 5 mA

fer 
cteristics

Turn on time*
Typical

Ton
0.5 ms IF = 5 mA

IL = Max.Maximum 2.0 ms

Turn off time*
Typical

Toff
0.08 ms IF = 5 mA

IL = Max.Maximum 1.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
en_ds_aqy210hl: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le 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)
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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)

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

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

Ambient temperature, °C
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7. LED dropout voltage vs. ambient 
temperature characteristics
LED current: 5 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F
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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
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What is current limit

LED forward current, mA
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LED forward current, mA
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Applied voltage, V
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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
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TYP

*Indica
Note: F

RAT
1. Abs

Type

AC/D
type

Input

Outpu

Total 
I/O iso

Temp
limits
 PhotoMOS (AQW210HL)

ES

te the peak AC and DC values.
or space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

ING

Current Limit Function. 
DIP (2 Form A) 8-pin type.

Reinforced insulation 
5,000V type.

GU PhotoMOS 
(AQW210HL)

I/O isolation 
voltage

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and 

reelPicked from the 
1/2/3/4-pin side

Picked from the 
5/6/7/8-pin side

C Reinforced 
5,000 V AC 350 V 120 mA AQW210HL AQW210HLA AQW210HLAX AQW210HLAZ

1 tube contains 
40 pcs.

1 batch contains 
400 pcs.

1,000 pcs.

TESTING

mm inch

3.2
.126

6.4
.252

9.86
.388

2.9
.114

6.4
.252

9.86
.388

1
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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).

4. Compact 8-pin DIP size
The device comes in a compact  (W)6.4 × 
(L)9.86 × (H) 3.2mm (W).252× (L).388 × 
(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
olute maximum ratings (
Item

LED forward current
LED reverse voltage
Peak forward current
Power dissipation

t

Load voltage (peak AC)

Continuous load current

Power dissipation
power dissipation
lation voltage

erature Operating
Storage
en_ds_aqw210hl: 010404J

Ambient temperature: 25°C 77°F)
Symbol AQW210HL(A) Remarks

IF 50 mA
VR 5 V
IFP 1 A f = 100 Hz, Duty factor = 0.1%
Pin 75 mW
VL 350 V

IL 0.1 A (0.12 A) (  ): in case of using only 1 channel
Peak AC, DC

Pout 800 mW
PT 850 mW
Viso 5,000 V AC
Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F



GU PhotoMOS (AQW210HL)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF= 5 to 10 mA. For type of connection, see page 57.

*Turn on/Turn off time

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

Item Symbol AQW210HL(A) Condition

Input

LED operate 
current

Typical
IFon

1.2 mA
IL = Max.

Maximum 3.0 mA

LED turn off 
current

Minimum
IFoff

0.4 mA
IL = Max.

Typical 1.1 mA

LED dropout 
voltage

Minimum
VF

1.25 (1.14 V at IF = 5 mA)
IF = 50 mA

Typical 1.5 V

Output

On resistance
Typical

Ron
20Ω IF = 5 mA

IL = Max.
Within 1 s on timeMaximum 25Ω

Off state leakage 
current Maximum ILeak 1µA IF = 0 mA

VL = Max.
Current limit Typical — 0.18 A IF = 5 mA

Transfer 
characteristics

Turn on time*
Typical

Ton
0.5 ms IF = 5 mA

IL = Max.Maximum 2.0 ms

Turn off time*
Typical

Toff
0.08 ms IF = 5 mA

IL = Max.Maximum 1.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
131en_ds_aqw210hl: 010404J

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)
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 PhotoMOS (AQW210HL)
 off time vs. ambient temperature 
teristics
rrent: 5 mA; Load voltage: Max.(DC);
ous load current: Max.(DC)

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

6. LED turn off current vs. ambient temperature 
characteristics
Load voltage: Max.(DC);
Continuous load current: Max.(DC)
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 dropout voltage vs. ambient 
rature characteristics
rrent: 5 to 50 mA

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
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rn on time vs. LED forward current 
teristics
ed portion: between terminals 5 and 6, 7 and 8;
ltage: Max.(DC); Continuous load current: 

C); Ambient temperature: 25°C 77°F

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

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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at is current limit
LED forward current, mA
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 a load current reaches the 
ied output control current, a current 
nction works against the load 
t to keep the current a constant 

urrent limit circuit built into the 
MOS relay thus controls the 
taneous load current to effectively 
e 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
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GU-E PhotoMOS (AQY21PEH)

TYPES

*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.

General use and 
economy type. 

DIP (1 Form A) 4-pin type. 
Reinforced insulation 

5,000V type.

GU-E PhotoMOS 
(AQY21PEH)

Type I/O isolation 
voltage

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and 

reelPicked from the 
1/2-pin side

Picked from the 
3/4-pin side

AC/DC 
type

Reinforced 
5,000 V

  30 V 1,000 mA AQY211EH AQY211EHA AQY211EHAX AQY211EHAZ
1 tube contains 

100 pcs.
1 batch contains 

1,000 pcs.

1,000 pcs.
  60 V    550 mA AQY212EH AQY212EHA AQY212EHAX AQY212EHAZ
350 V    130 mA AQY210EH AQY210EHA AQY210EHAX AQY210EHAZ
400 V    120 mA AQY214EH AQY214EHA AQY214EHAX AQY214EHAZ
600 V      50 mA AQY216EH AQY216EHA AQY216EHAX AQY216EHAZ

TESTING

mm inch

3.2
.126

6.4
.252

4.78
.188

2.9
.114

6.4
.252

4.78
.188

1

2

4

3

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 4-pin DIP size
The device comes in a compact  
(W)6.4×(L)4.78×(H)3.2mm (W).252×
(L).188×(H).126inch, 4-pin DIP size.
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 0.13 A load 
current with a 5 mA input current. Low 

ON resistance of 25Ω (AQY210EH). 
Stable operation because there are no 
metallic contact parts.
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 350 V 
(AQY210EH).

TYPICAL APPLICATIONS
• Modem
• Telephone equipment
• Security equipment
• Sensors
en_ds_aqy21eh: 18010

RATING
1. Absolute maximum ra

Item

Input

LED forward curr
LED reverse volt

Peak forward cur

Power dissipation

Output

Load voltage (pe
Continuous load 

Peak load curren

Power dissipation
Total power dissipation
I/O isolation voltage

Temperature 
limits

Operatin

Storage
1335D

tings (Ambient temperature: 25°C 77°F)
Symbol AQY211EH(A) AQY212EH(A) AQY210EH(A) AQY214EH(A) AQY216EH(A) Remarks

ent IF 50mA
age VR 5 V

rent IFP 1 A f =100 Hz, 
Duty factor = 0.1%

Pin 75mW
ak AC) VL 30 V 60 V 350 V 400 V 600 V
current IL 1 A 0.55 A 0.13 A 0.12 A 0.05 A

t Ipeak 3 A 1.5 A 0.4 A 0.3 A 0.15 A 100 ms (1 shot), 
VL= DC

Pout 500mW
PT 550mW
Viso 5,000 V AC

g Topr –40°C to +85°C –40°F to +185°F Non-condensing at 
low temperatures

Tstg –40°C to +100°C –40°F to +212°F



GU

134

2. Ele

Note: R

Q Fo
Q Fo
Q Fo

REF

Input

Outpu

Trans
chara
istics

1-(1). L
charac
Allowab

Lo
ad

 c
ur

re
nt

, m
A

-E PhotoMOS (AQY21PEH)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF=5 to 10mA. For type of connection, see page 56.

*Turn on/Turn off time

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

Item Symbol AQY211EH(A) AQY212EH(A) AQY210EH(A) AQY214EH(A) AQY216EH(A) Condition

LED operate 
current

Typical
IFon

1.2mA
IL=Max.

Maximum 3.0mA

LED turn off 
current

Minimum
IFoff

0.4mA
IL=Max.

Typical 1.1mA

LED dropout 
voltage

Typical
VF

1.25 (1.14 V at IF=5mA)
IF=50mA

Maximum 1.5V

t
On resistance

Typical
Ron

0.25Ω 0.85Ω 18Ω 26Ω 52Ω IF=5mA
IL=Max.
Within 1 s 
on timeMaximum 0.5Ω 2.5Ω 25Ω 35Ω 120Ω

Off state leakage 
current Maximum ILeak 1µA IF=0mA

VL=Max.

fer 
cter-

Turn on time*
Typical

Ton
1.5ms 1ms 0.5ms IF=5mA

IL=Max.Maximum 5ms 4ms 2.0ms

Turn off time*
Typical

Toff
0.1ms 0.05ms 0.08ms 0.04ms IF=5mA

IL=Max.Maximum 1.0ms

I/O capacitance
Typical

Ciso
0.8pF f =1MHz

VB =0VMaximum 1.5pF
Initial I/O isolation 
resistance Minimum Riso 1,000MΩ 500V DC

Ton

Input

Output 10%

90%

Toff
en_ds_aqy21eh: 180105D

ERENCE DATA
oad current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F

1-(2). Load current vs. ambient temperature 
characteristics
Allowable ambient temperature: –40°C to +85°C 

–40°F to +185°F

1-(3). Load current vs. ambient temperature 
characteristics
Allowable ambient temperature: –40°C to +85°C 

–40°F to +185°F
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GU-E PhotoMOS (AQY21PEH)
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)

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-(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)
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3-(1). Turn on time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC); 
Continuous load current: Max. (DC)

3-(2). Turn on time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC); 
Continuous load current: Max. (DC)

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

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

6. LED turn off current vs. ambient temperature 
characteristics
Sample: All types; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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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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8-(3). C
output
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-E PhotoMOS (AQY21PEH)
urrent vs. voltage characteristics of 

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

9-(1). Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

9-(2). Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F
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 Turn on time vs. LED forward current 
teristics
ed portion: between terminals 3 and 4; 
ltage: Max. (DC); Continuous load current: 
C); Ambient temperature: 25°C 77°F

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

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
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 Turn off time vs. LED forward current 
teristics
ed portion: between terminals 3 and 4;
ltage: Max. (DC); Continuous load current: 
C); Ambient temperature: 25°C 77°F

12-(1). Output capacitance vs. applied voltage 
characteristics
Measured portion: between terminals 3 and 4;
Frequency: 1 MHz; Ambient temperature: 25°C 77°F

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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GU-E PhotoMOS (AQV210E, AQV21PEH)

TYPES

*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.

General use and 
economy type. 

DIP (1 Form A) 6-pin type.
Reinforced insulation 

5,000V type.

GU-E PhotoMOS 
(AQV210E, 

AQV21PEH)

Type I/O isolation

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

AC/DC
Standard 1,500 V AC

350 V 130 mA AQV210E AQV210EA AQV210EAX AQV210EAZ 1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs.
400 V 120 mA AQV214E AQV214EA AQV214EAX AQV214EAZ

Reinforced 5,000 V
350 V 130 mA AQV210EH AQV210EHA AQV210EHAX AQV210EHAZ
400 V 120 mA AQV214EH AQV214EHA AQV214EHAX AQV214EHAZ

TESTING VDE (Reinforced type)(Standard type)

mm inch

8.8
.346

6.4
.252

3.9
.154

8.8
.346

6.4
.252

3.6
.142

1

2

3

6

5

4

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
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 µV)

TYPICAL APPLICATIONS
• High-speed inspection machines
• Telephone equipment
• Data communication equipment
• Computer
en_ds_aqv21e: 010404

RATING
1. Absolute maximum ra

Item

Input

LED forward curre
LED reverse volta
Peak forward curre
Power dissipation

Output

Load voltage (pea

Continuous load c

Peak load current

Power dissipation
Total power dissipation
I/O isolation voltage

Temperature limits
Ope
Sto
137J

tings (Ambient temperature: 25°C 77°F)

Sym-
bol

Type of 
connec-

tion
AQV210E(A) AQV214E(A) AQV210EH(A) AQV214EH(A) Remarks

nt IF 50 mA
ge VR 5 V
nt IFP 1 A f = 100 Hz, Duty factor = 0.1%

Pin 75 mW
k AC) VL 350 V 400 V 350 V 400 V

urrent IL
A 0.13 A 0.12 A 0.13 A 0.12 A

A connection: Peak AC, DC;
B, C connection: DCB 0.15 A 0.13 A 0.15 A 0.13 A

C 0.17 A 0.15 A 0.17 A 0.15 A

Ipeak 0.4 A 0.3 A 0.4 A 0.3 A A connection: 100 ms (1 shot), 
VL=DC

Pout 500 mW
PT 550 mW
Viso 1,500 V AC 5,000 V AC

rating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temp.
rage Tstg –40°C to +100°C –40°F to +212°F
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2. Ele

*Turn o

** Rec
Stan
Rein

REF

Input

Outpu

Transf
charac
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Outpu

1. Loa
charac
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Type of
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ad
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ur

re
nt

, m
A

-E PhotoMOS (AQV210E, AQV21PEH)
ctrical characteristics (Ambient temperature: 25°C 77°F)

For type of connection, see page 56.n/Turn off time

ommendable LED forward current 
dard type: 5 mA 
forced type: 5 to 10 mA

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

Item Symbol
Type of 
connec-

tion
AQV210E(A) AQV214E(A) AQV210EH(A) AQV214EH(A) Condition

LED operate current
Typical

IFon —
1.1 mA 1.6 mA

IL = Max.
Maximum 3 mA

LED turn off current
Minimum

IFoff —
0.3 mA 0.4 mA

IL = Max.
Typical 1.0 mA 1.5 mA

LED dropout voltage
Typical

VF —
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

t

On resistance

Typical
Ron A

23 Ω 30 Ω 23 Ω 30 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 35 Ω 50 Ω 35 Ω 50 Ω

Typical
Ron B

11.5 Ω 22.5 Ω 11.5 Ω 22.5 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 17.5 Ω 25 Ω 17.5 Ω 25 Ω

Typical
Ron C

6.0 Ω 11.3 Ω 6.0 Ω 11.3 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 8.8 Ω 12.5 Ω 8.8 Ω 12.5 Ω

Output capacitance Typical Cout A 45 pF
IF = 0 mA
VB = 0 V
f = 1 MHz

Off state leakage 
current Maximum — — 1 µA IF = 0 mA

VL = Max.

er 
teristics

Switching 
speed

Turn on 
time*

Typical
Ton —

0.5 ms 0.7 ms IF = 0 mA → 5 mA**
lL = Max.Maximum 2.0 ms

Turn off 
time*

Typical
Toff —

0.05 ms IF = 0 mA → 5 mA
IL = Max.Maximum 1.0 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso — 1,000 MΩ 500 V DC

Ton

t

t 10%

90%

Toff
en_ds_aqv21e: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F
 connection:A

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)

3. Turn on time vs. ambient temperature 
characteristics
LED current: 5 mA;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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GU-E PhotoMOS (AQV210E, AQV21PEH)
4. Turn off time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

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

6. LED turn off 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
Sample: All types
LED current: 5 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

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

11-(1). 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

0.4

0.6

0.8

1.4

1.0

AQV214E

AQV210E
1.2

T
ur

n 
on

 ti
m

e,
 m

s

1.0

2.5

1.5

2.0

T
ur

n 
on

 ti
m

e,
 m

s

0.04

0.08

0.06

0.10

AQV210E

AQV214E

T
ur

n 
of

f t
im

e,
 m

s

139en_ds_aqv21e: 010404J

0

0.2

10 20 30 40 50 60
LED forward current, mA

0

0.5

10 20 30 40 50 60

AQV210EH, AQV214EH

LED forward current, mA

0

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

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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TYP

*Indica
Note:

RAT
1. Abs

Type

AC/D
type

Input

Outpu

Total 
I/O iso

Temp
limits
-E PhotoMOS (AQW21PEH)

ES

te the peak AC and DC values.
For space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

ING
olute maximum ratings (Ambient temperature: 25°C 77°F)

General use and 
economy type. 

DIP (2 Form A) 8-pin type. 
Reinforced insulation 

5,000V type.

GU-E PhotoMOS 
(AQW21PEH)

I/O isolation 
voltage

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and 

reelPicked from the 
1/2/3/4-pin side

Picked from the 
5/6/7/8-pin side

C Reinforced 
5,000 V

  60 V 500 mA AQW212EH AQW212EHA AQW212EHAX AQW212EHAZ 1 tube contains 
40 pcs.

1 batch contains 
400 pcs.

1,000 pcs.
350 V 120 mA AQW210EH AQW210EHA AQW210EHAX AQW210EHAZ
400 V 100 mA AQW214EH AQW214EHA AQW214EHAX AQW214EHAZ
600 V   40 mA AQW216EH AQW216EHA AQW216EHAX AQW216EHAZ

Item Symbol AQW212EH(A) AQW210EH(A) AQW214EH(A) AQW216EH(A) Remarks

TESTING

mm inch

3.2
.126

6.4
.2529.86

.388

2.9
.114

6.4
.2529.86

.388

1

2

3

4

8

7

6

5

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×(H)3.2 mm 
(W).252×(L).388×(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.

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
LED forward current
LED reverse voltage

Peak forward current

Power dissipation

t

Load voltage (peak AC)

Continuous load current
(peak AC)

Peak load current

Power dissipation
power dissipation
lation voltage

erature Operating

Storage
en_ds_aqw21eh: 180105D

IF 50mA
VR 5V

IFP 1A f =100 Hz, 
Duty factor = 0.1%

Pin 75mW
VL 60 V 350 V 400 V 600 V

 IL 0.5 A 
(0.6 A)

0.12 A 
(0.14 A)

0.1 A 
(0.13 A)

0.04 A 
(0.05 A)

Peak AC, DC
( ): in case of using 
only 1 channel

Ipeak 1.5 A 0.36 A 0.3 A 0.15 A 100 ms (1 shot), 
VL= DC

Pout 800mW
PT 850mW
Viso 5,000 V AC

Topr –40°C to +85°C –40°F to +185°F Non-condensing at 
low temperatures

Tstg –40°C to +100°C –40°F to +212°F



GU-E PhotoMOS (AQW21PEH)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF= 5 to 10mA. For type of connection, see page 57.

*Turn on/Turn off time

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

Item Symbol AQW212EH(A) AQW210EH(A) AQW214EH(A) AQW216EH(A) Condition

Input

LED operate 
current

Typical
IFon

1.2mA
IL=Max.

Maximum 3.0mA

LED turn off 
current

Minimum
IFoff

0.4mA
IL=Max.

Typical 1.1mA

LED dropout 
voltage

Typical
VF

1.25 V (1.14 V at IF=5mA)
IF=50mA

Maximum 1.5V

Output
On resistance

Typical
Ron

0.83Ω 18Ω 26Ω 52Ω IF=5mA
IL=Max.
Within 1 s on timeMaximum 2.5Ω 25Ω 35Ω 120Ω

Off state leakage 
current Maximum ILeak 1µA IF=0mA

VL=Max.

Transfer 
characteristics

Turn on time*
Typical

Ton
1ms 0.5ms IF=5mA

IL=Max.Maximum 4ms 2.0ms

Turn off time*
Typical

Toff
0.08ms 0.04ms IF=5mA

IL=Max.Maximum 1.0ms

I/O capacitance
Typical

Ciso
0.8pF f =1MHz

VB =0VMaximum 1.5pF
Initial I/O isolation 
resistance Minimum Riso 1,000MΩ 500V DC

Ton

Input

Output 10%

90%

Toff
141en_ds_aqw21eh: 180105D

REFERENCE DATA
1-(1). Load current vs. ambient temperature 
characteristics
Allowable ambient temperature: –20°C to +85°C 

–4°F to +185°F

1-(2). Load current vs. ambient temperature 
characteristics
Allowable ambient temperature: –40°C to +85°C 

–40°F to +185°F

1-(3). Load current vs. ambient temperature 
characteristics
Allowable ambient temperature: –40°C to +85°C 

–40°F to +185°F
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6. LED
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Sample
Continu

8-(2). C
output
Measur
Ambien
-E PhotoMOS (AQW21PEH)
n resistance vs. ambient temperature 

teristics
ed portion: between terminals 5 and 6, 7 and 8;
rrent: 5 mA; Load voltage: Max. (DC);
ous load current: Max. (DC)

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-(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)
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 on time vs. ambient temperature 
teristics
: All types
rrent: 5 mA; Load voltage: Max. (DC);
ous load current: Max. (DC)

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

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

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 5 and 6, 7 and 8;
Ambient temperature: 25°C 77°F
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urrent vs. voltage characteristics of 
 at MOS portion
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t temperature: 25°C 77°F

8-(3). Current vs. voltage characteristics of 
output at MOS portion
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

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
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GU-E PhotoMOS (AQW21PEH)
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

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

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
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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

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
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TYP

*Indica
Note:

RAT
1. Abs

Type

AC/D
type

Input

Outpu

Total 
I/O iso
Temp
limits

FEA
1. 60V
(0.55A

2. Thi
Photo
The a
broad

Item
Part N
Load 
Contin
load c
ON re
(typ.)

4
.1
-E PhotoMOS (AQY41PEH)

ES

te the peak AC and DC values.

General use and 
economy type. 

DIP (1 Form B) 4-pin type.
Reinforced insulation 

5,000V type.

GU-E PhotoMOS 
(AQY41PEH)

I/O 
isolation 
voltage

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and 

reelPicked from the 
1/2-pin side

Picked from the 
3/4-pin side

C Reinforced 
5,000 V

60 V 550 mA AQY412EH AQY412EHA AQY412EHAX AQY412EHAZ
1 tube contains 100 pcs.

1 batch contains 1,000 pcs. 1,000 pcs.350 V 130 mA AQY410EH AQY410EHA AQY410EHAX AQY410EHAZ
400 V 120 mA AQY414EH AQY414EHA AQY414EHAX AQY414EHAZ

TESTING

(AQY410EH, 414EH) (AQY412EH)

VDE

mm inch

TURES
 type couples high capacity 
) with low on-resistance (1Ω)

s is the low-cost version 
MOS 1 Form B output type relay.
ttainment of economical pricing will 
en its market even further.

GU-E type
o. AQY410EH AQY412EH

voltage 350V 60V
uous 
urrent 0.13A 0.55A

sistance 18Ω 1Ω

3.2
.126

6.4
.252

.78
88

2.9
.114

6.4
.252

4.78
.188

1

2

4

3

3. Normally closed type (1 Form B) is 
low on-resistance. 
(All AQP4 PhotoMOS are Form B 
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

4. Reinforced insulation 5,000 V type
More than 0.4 mm internal insulation 
distance between inputs and outputs. 
Conforms to EN41003, EN60950 
(reinforced insulation).

5. Compact 4-pin DIP size
The device comes in a compact  
(W)6.4×(L)4.78×(H)3.2mm 
(W).252×(L).188×(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
Can control a maximum 0.13 A load 
current with a 5 mA input current. Low 
ON resistance of 18Ω (AQY410EH). 
Stable operation because there are no 
metallic contact parts.
6. Low-level off-state leakage current

TYPICAL APPLICATIONS
• Power supply
• Measuring equipment
• Security equipment
• Modem
• Telephone equipment
• Electricity, plant equipment
• Sensors

Source electrode

N-

N+

N+ N+
P+

N+ N+
P+

Gate electrode
Passivation membrane

Cross section of the normally-closed type of
power MOS

Intermediate
insulating
membrane

Gate
oxidation
membrane

Drain
electrode

NEW
For space reasons, the 
“Z” are omitted from the

ING
olute maximum ratin

Item
LED forward current
LED reverse voltage
Peak forward curren
Power dissipation

t

Load voltage (peak 
Continuous load cur
Peak load current
Power dissipation

power dissipation
lation voltage

erature Operating
Storage
initia
 sea

gs (

t

AC)
rent
en_ds_aqy41eh: 060405J

l letters of the product number “AQY”, the SMD terminal shape indicator “A” and the package type indicator “X” and 
l.

Ambient temperature: 25°C 77°F)
Symbol AQY412EH (A) AQY410EH (A) AQY414EH (A) Remarks

IF 50 mA
VR 5 V
IFP 1 A f = 100 Hz, Duty factor = 0.1%
Pin 75 mW
VL 60 V 350 V 400 V
IL 0.55 A 0.13 A 0.12 A

Ipeak 1.5 A 0.4 A 0.3 A 100 ms (1 shot), VL= DC
Pout 500 mW
PT 550 mW
Viso 5,000 V AC
Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F



GU-E PhotoMOS (AQY41PEH)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF = 5 to 10mA. For type of connection, see page 57.

*Operate/Reverse time

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

Item Symbol AQY412EH (A) AQY410EH (A) AQY414EH (A) Condition

Input

LED operate (OFF) 
current

Typical
IFoff

1.4 mA
IL=Max.

Maximum 3.0 mA

LED reverse (ON) 
current

Minimum
IFon

0.4 mA
IL=Max.

Typical 1.3 mA

LED dropout 
voltage

Typical
VF

1.25 (1.14 V at IF = 5 mA)
IF = 50 mA

Maximum 1.5 V

Output
On resistance

Typical
Ron

1Ω 18Ω 26Ω IF = 0 mA
IL = Max.

Within 1 s on timeMaximum 2.5Ω 25Ω 35Ω

Off state leakage 
current Maximum ILeak 10µA IF = 5 mA

VL = Max.

Transfer 
characteristics

Operate (OFF) 
time*

Typical
Toff

3.0 ms 1.0 ms 0.8 ms IF = 0 mA › 5 mA
IL = Max.Maximum 10.0 ms 3.0 ms

Reverse (ON) 
time*

Typical
Ton

0.2 ms 0.3 ms 0.2 ms IF = 5 mA › 0 mA
IL = Max.Maximum 1.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f =1MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000MΩ 500 V DC

Toff

Input

Output 10%

90%
Ton
145en_ds_aqy41eh: 060405J

REFERENCE DATA
1-(1). Load current vs. ambient temperature 
characteristics
Allowable ambient temperature: –40°C to +85°C 

–40°F to +185°F

1-(2). 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: 0 mA; Load voltage: Max.(DC);
Continuous load current: Max. (DC)
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Measur
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11. Re
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Measur
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-E PhotoMOS (AQY41PEH)
rate (OFF) time vs. ambient temperature 
teristics
rrent: 5 mA; Load voltage: Max. (DC); 
ous load current: Max. (DC)

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

5. LED operate (OFF) current vs. ambient 
temperature characteristics
Sample: All types;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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 reverse (ON) current vs. ambient 
rature characteristics
: All types;
ltage: Max. (DC);
ous load current: Max. (DC)

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

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
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urrent vs. voltage characteristics of out-
MOS portion
ed portion: between terminals 3 and 4;
t temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4;
Ambient temperature: 25°C 77°F

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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12. 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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GU-E PhotoMOS (AQV414E, AQV41PEH)

TYPES

General use and 
economy type. 

DIP (1 Form B) 6-pin type.
Reinforced insulation 

5,000V type.

GU-E PhotoMOS 
(AQV414E, 

AQV41PEH)

Part No.

TESTING

(Reinforced type)(Standard type) (AQV410EH, 414EH) (AQV410EH, 414EH)

VDE
(AQV412EH)

VDE

mm inch

FEATURES
1. 60V type couples high capacity 
(0.55A) with low on-resistance (1Ω).

Item GU-E 
(1 Form B type) type

Part No. AQV410EH AQV412EH
Load voltage 350V 60V
Continuous 
load current 0.13A 0.55A

ON resistance 
(typ.) 18Ω 1Ω

8.8
.346

6.4
.252

3.6
.142

8.8
.346

6.4
.252

3.9
.154

1

2

3

6

5

4

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 AQP4 PhotoMOS are Form B 
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.

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.

Source electrode

N-

N+

N+ N+
P+

N+ N+
P+

Gate electrode
Passivation membrane

Cross section of the normally-closed type of
power MOS

Intermediate
insulating
membrane

Gate
oxidation
membrane

Drain
electrode

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 Ω (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).
7. Reinforced insulation 5,000 V type 
also available.
More than 0.4 mm internal insulation 
distance between inputs and outputs. 
Conforms to EN41003, EN60950 
(reinforced insulation).

TYPICAL APPLICATIONS
• Power supply
• Measuring equipment
• Security equipment
• Telephone equipment
• SensorsNEW
en_ds_aqv414e_aqv41

*Indicate the peak AC and
Note: For space reasons, t

Type I/O isolation 
voltage

v

AC/DC 
type

1,500 V AC 
(Standard) 4

5,000 V AC 
(Reinforced) 3

4

147eh: 060405J

 DC values.
he SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

Output rating* Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
oltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

00 V 120 mA AQV414E AQV414EA AQV414EAX AQV414EAZ 1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs.60 V 550 mA AQV412EH AQV412EHA AQV412EHAX AQV412EHAZ
50 V 130 mA AQV410EH AQV410EHA AQV410EHAX AQV410EHAZ
00 V 120 mA AQV414EH AQV414EHA AQV414EHAX AQV414EHAZ
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RAT

2. Ele

Note:

*Opera

Input

Outpu

Trans
chara

1. Abs

Input

Outpu

Total 
I/O iso

Temp
limits

Inpu

Outpu
-E PhotoMOS (AQV414E, AQV41PEH)
ING

ctrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol
Type of 
connec-

tion
AQV414E(A) AQV412EH(A) AQV410EH(A) AQV414EH(A) Condition

LED operate (OFF) 
current

Typical
IFoff —

1.45 mA 1.9 mA 1.9 mA 1.9 mA
IL= Max.

Maximum 3.0 mA

LED reverse (ON) 
current

Minimum
IFon —

0.3 mA 0.4 mA 0.4 mA 0.4 mA
IL= Max.

Typical 1.40 mA 1.8 mA 1.8 mA 1.8 mA

LED dropout voltage
Typical

VF —
1.25 V (1.14 V at IF= 5 mA)

IF= 50 mA
Maximum 1.5 V

t
On resistance

Typical
Ron A

26 Ω 1 Ω 18 Ω 25.2 Ω IF = 0 mA
IL= Max.
Within 1 s on timeMaximum 50 Ω 2.5 Ω 35 Ω 50 Ω

Typical
Ron B

20 Ω 0.55 Ω 13 Ω 19 Ω IF= 0 mA
IL= Max.
Within 1 s on timeMaximum 25 Ω 1.3 Ω 17.5 Ω 25 Ω

Typical
Ron C

10 Ω 0.3 Ω 6.5 Ω 10 Ω IF= 0 mA
IL= Max.
Within 1 s on timeMaximum 12.5 Ω 0.7 Ω 8.8 Ω 12.5 Ω

Off state leakage 
current Maximum ILeak — 1 µA 10 µA 10 µA 10 µA IF= 5 mA

VL = Max.

fer 
cteristics

Switching 
speed

Operate 
(OFF) time*

Typical
Toff —

0.7 ms 3 ms 1.5 ms 1.3 ms IF = 0 mA › 5 mA
IL = Max.Maximum 2.0 ms 10 ms 3.0 ms 3.0 ms

Reverse 
(ON) time*

Typical
Ton —

0.1 ms 0.3 ms 0.3 ms 0.3 ms IF= 5 mA › 0 mA
IL = Max.Maximum 1.0 ms 1.5 ms 1.5 ms 1.5 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF

olute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol Type of 
connection AQV414E(A) AQV412EH(A) AQV410EH(A) AQV414EH(A) Remarks

LED forward current IF 50 mA
LED reverse voltage VR 5 V
Peak forwrd current IFP 1 A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW

t

Load voltage (peak AC) VL 400 V 60 V 350 V 400 V

Continuous load current IL

A 0.12 A 0.55 A 0.13 A 0.12 A
A connection: Peak AC, DC
B,C connection: DCB 0.13 A 0.65 A 0.15 A 0.13 A

C 0.15 A 0.8 A 0.17 A 0.15 A

Peak load current Ipeak 0.3 A 1.5 A 0.4 A 0.3 A A connection: 100 ms (1 shot), 
VL = DC

Power dissipation Pout 500 mW
power dissipation PT 550 mW
lation voltage Viso 1,500 V AC 5,000 V AC

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

Storage Tstg –40°C to +100°C –40°F to +212°F
en_ds_aqv414e_aqv41eh: 060405J

For type of connection, see page 57.Recommendable LED forward current
Standard type IF = 5 mA
Reinforced type IF = 5 to 10 mA
te/Reverse time

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

Initial I/O isolation 
resistance Minimum Riso — 1,000 MΩ 500 V DC

Toff

t

t 10%

90%
Ton



GU-E PhotoMOS (AQV414E, AQV41PEH)
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

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

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)
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3. Operate (OFF) time vs. ambient temperature 
characteristics
LED current: 5mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

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

5. LED operate (OFF) current vs. ambient 
temperature characteristics
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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6. LED reverse (ON) current vs. ambient 
temperature characteristics
Load voltage: Max. (DC);
Continuous load current: Max. (DC)

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 4 and 6;
Ambient temperature: 25°C 77°F
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8-(2). C
output
Measur
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11. Re
charac
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Load vo
Max. (D

R
ev

er
se

 (
O

N
) 

tim
e,

 m
s

-E PhotoMOS (AQV414E, AQV41PEH)
urrent vs. voltage characteristics of 

 at MOS portion
ed portion: between terminals 4 and 6;
t temperature: 25°C 77°F

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. 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
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verse (ON) time vs. LED forward current 
teristics
ed portion: between terminals 4 and 6;
ltage: Max. (DC); Continuous load current: 
C); 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
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GU-E PhotoMOS (AQW414EH)

TYPES

*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.

General use and 
economy type. 

DIP (2 Form B) 8-pin type.
Reinforced insulation 

5,000V type.

GU-E PhotoMOS 
(AQW414EH)

Type I/O isolation 
voltage

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and 

reelPicked from the 
1/2/3/4-pin side

Picked from the 
5/6/7/8-pin side

AC/DC 
type

Reinforced 
5,000 V 400 V 100 mA AQW414EH AQW414EHA AQW414EHAX AQW414EHAZ

1 tube contains 
40 pcs.

1 batch contains 
400 pcs.

1,000 pcs.

TESTING

mm inch

3.2
.126

6.4
.2529.86

.388

2.9
.114

6.4
.2529.86

.388

1

2

3

4

8

7

6

5

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×(H)3.2 mm 
(W).252×(L).388×(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.

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
en_ds_aqw414eh: 0104

RATING
1. Absolute maximum ra

Item

Input

LED forward cur
LED reverse vol
Peak forward cu
Power dissipatio

Output

Load voltage (pe

Continuous load

Peak load curre
Power dissipatio

Total power dissipation
I/O isolation voltage

Temperature 
limits

Opera
Storag
15104J

tings (Ambient temperature: 25°C 77°F)
Symbol AQW414EH (A) Remarks

rent IF 50mA
tage VR 5V
rrent IFP 1A f =100 Hz, Duty factor = 0.1%
n Pin 75mW
ak AC) VL 400 V

 current IL 0.1 A (0.13 A) Peak AC, DC
( ): in case of using only 1 channel.

nt Ipeak 0.3 A 100 ms (1 shot), VL= DC
n Pout 800mW

PT 850mW
Viso 5,000 V AC

ting Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
e Tstg –40°C to +100°C –40°F to +212°F
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-E PhotoMOS (AQW414EH)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF= 5 to 10mA. For type of connection, see page 58.

*Operate/Reverse time

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

Item Symbol AQW414EH (A) Condition

LED operate (OFF) 
current

Typical
IFoff

1.3mA
IL=Max.

Maximum 3.0mA

LED reverse (ON) 
current

Minimum
IFon

0.4mA
IL=Max.

Typical 1.2mA

LED dropout voltage
Typical

VF
1.25 (1.14 V at IF=5mA)

IF=50mA
Maximum 1.5V

t
On resistance

Typical
Ron

26Ω IF=0mA
IL=Max.

Within 1 s on timeMaximum 35Ω

Off state leakage 
current Maximum ILeak 10µA IF=5mA

VL=Max.

fer 
cteristics

Turn on time*
Typical

Toff
0.8ms IF=0mA›5mA

IL=Max.Maximum 3.0ms

Turn off time*
Typical

Ton
0.2ms IF=5mA›0mA

IL=Max.Maximum 1.0ms

I/O capacitance
Typical

Ciso
0.8pF f =1MHz

VB =0VMaximum 1.5pF
Initial I/O isolation 
resistance Minimum Riso 1,000MΩ 500V DC

Toff

Input

Output 10%

90%
Ton
en_ds_aqw414eh: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le 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: 0 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

3. Operate (OFF) time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

0

00

50

00

50

0 20 40 60-20 8085 100-40

Ambient temperature, °C

Using only 1 channel

Using 2 channels

0

10

20

30

40

-40

50

0-20 20 40 60 8085

Ambient temperature, °C

O
n 

re
si

st
an

ce
, Ω

0

1

0.5

1.5

2

2.5

-40

3

0-20 20 40 60 8085

Ambient temperature, °C

O
pe

ra
te

 (
O

F
F

) 
tim

e,
 m

s



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)

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

6. LED turn off 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

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
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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

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

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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TYP

*Indica
Note: F

Type

AC/D
type
-E PhotoMOS (AQW61PEH)

ES

General use and economy 
type. DIP (1 Form A/1 Form B) 

8-pin type.
Reinforced insulation 

5,000V type.

GU-E PhotoMOS 
(AQW61PEH)

I/O 
isolation 
voltage

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and 

reelPicked from the 
1/2/3/4-pin side

Picked from the 
5/6/7/8-pin side

C Reinforced 

60 V 500 mA AQW612EH AQW612EHA AQW612EHAX AQW612EHAZ
1 tube contains 

40 pcs.

TESTING

(AQW610EH, 614EH) (AQW612EH)

VDE

mm inch

3.2
.126

6.4
.252

9.86
.388

2.9
.114

6.4
.252

9.86
.388

1

2

3

4

8
N.C.

N.O.

7

6

5

FEATURES
1. 60V type couples high capacity 
(0.5A) with low on-resistance (1Ω).

2. This is the PhotoMOS 1 Form A/1 
Form B output type relay that has 
attained a low, economical price.
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) 
6.4×(L)9.86×(H)3.2 mm 
(W).252×(L).388×(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

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, high speed 
response.
Can control a maximum 0.14 A load 
current with a 5 mA input current. Fast 
operation speed of 0.5ms (typ.) 
[N.O.].(AQW610EH)
8. Low-level off-state leakage current

TYPICAL APPLICATIONS
• Power supply
• Measuring equipment
• Security equipment
• Modem
• Telephone equipment
• Electricity, plant equipment
• Sensors

Item GU-E 
(1 Form A/1 Form B type)

Part No. AQW610EH AQW612EH
Load voltage 350V 60V
Continuous 
load current 0.12A 0.5A

ON resistance 
(typ.) 18Ω 1Ω

NEW
te the peak AC and DC valu
or space reasons, the SMD

5,000 V 350 V

400 V
en_ds_aqw61eh: 060405J

es.
 terminal shape indicator “A” and the package type indicator  “X” and “Z” are omitted from the seal.

1 batch contains 
400 pcs.

1,000 pcs.120 mA AQW610EH AQW610EHA AQW610EHAX AQW610EHAZ

100 mA AQW614EH AQW614EHA AQW614EHAX AQW614EHAZ



GU-E PhotoMOS (AQW61PEH)
RATING
1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

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

Note: Recommendable LED forward current IF = 5 to 10 mA. For type of connection, see page 58.

Item Symbol AQW612EH (A) AQW610EH (A) AQW614EH (A) Remarks

Input

LED forward current IF 50 mA
LED reverse voltage VR 5 V
Peak forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW

Output

Load voltage (peak AC) VL 60 V 350 V 400 V

Continuous load current IL 0.5 A (0.6 A) 0.12 A (0.14 A) 0.1 A (0.13 A)
Peak AC, DC
(  ): in case of using only 1a or 1b, 
1 channel

Peak load current Ipeak 1.5 A 0.36 A 0.3 A 100 ms (1 shot), VL= DC
Power dissipation Pout 800 mW

Total power dissipation PT 850 mW
I/O isolation voltage Viso 5,000 V AC

Temperature 
limits

Operating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Storage Tstg –40°C to +100°C –40°F to +212°F

Item Symbol AQW612EH (A) AQW610EH (A) AQW614EH (A) Condition

Input

LED operate 
current

Typical IFon(N.O.)
IFoff(N.C.)

1.3 mA
IL=Max.

Maximum 3.0 mA

LED reverse 
current

Minimum IFoff(N.O.)
IFon(N.C.)

0.4 mA
IL=Max.

Typical 1.3 mA

LED dropout 
voltage

Typical
VF

1.25 (1.14 V at IF = 5 mA)
IF=50 mA

Maximum 1.5 V

Output
On resistance

Typical
Ron

1Ω 18Ω 26Ω IF=5mA (N.O.) IF = 0mA (N.C.)
IL = Max.

Within 1 s on timeMaximum 2.5Ω 25Ω 35Ω

Off state leakage 
current Maximum ILeak 1µA (N.O.), 10µA (N.C.) IF=0 mA (N.O.) IF = 5 mA (N.C.)

VL = Max.

Transfer 
characteristics

Operate (OFF) 
time*

Typical
Ton(N.O.)
Toff(N.C.)

1.0 ms (N.O.) 
3.0 ms (N.C.)

0.5 ms (N.O.) 
1.0 ms (N.C.)

0.5 ms (N.O.) 
0.8 ms (N.C.) IF = 0 mA › 5 mA

IL = Max.
Maximum 4.0 ms (N.O.) 

10.0 ms (N.C.) 3.0 ms

Reverse (ON) 
time*

Typical Toff(N.O.)
Ton(N.C.)

0.05ms (N.O.), 
0.2ms (N.C.)

0.08ms (N.O.), 
0.3ms (N.C.)

0.08ms (N.O.), 
0.2ms (N.C.) IF = 5 mA › 0 mA

IL = Max.
Maximum 1.0ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000MΩ 500 V DC
155en_ds_aqw61eh: 060405J

*Operate/Reverse time

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

Ton

Input

Output 10%

90%

1) N.O. 2) N.C.

Toff
Toff

Input

Output 10%

90%
Ton
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-E PhotoMOS (AQW61PEH)
ERENCE DATA
oad current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F

1-(2). Load current vs. ambient temperature 
characteristics
Allowable ambient temperature: –40°C to +85°C 

–40°F to +185°F

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)
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n resistance vs. ambient temperature 
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rrent: 5 mA; Load voltage; Max. (DC)
ous load current: Max. (DC)

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

4. Reverse time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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 operate current vs. ambient 
rature characteristics
: All types;
ltage: Max. (DC);
ous load current: Max. (DC)

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

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

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
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GU-E PhotoMOS (AQW61PEH)
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

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

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
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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

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

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
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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
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TYP

*Indica
Note: F

RAT

Ty

AC/D

1. Abs

Input

Outpu

Total 
I/O iso

Temp
limits
PhotoMOS (AQV22P)

ES

te the peak AC and DC values.
or space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

ING

High speed switching. 
(Turn on time: 0.1ms, 

Turn off time: 0.03ms).

RF PhotoMOS 
(AQV22P)

pe

Output rating* Part No.
Packing quantity

Load 
voltage

Load 
current

Through hole 
terminal Surface-mount terminal

Tube packing style
Tape and reel packing style

Tube Tape and reelPicked from the 
1/2/3-pin side

Picked from the 
4/5/6-pin side

C type
40 V 80 mA AQV221 AQV221A AQV221AX AQV221AZ 1 tube contains 

50 pcs.
1 batch contains 

500 pcs.

1,000 pcs
80 V 50 mA AQV225 AQV225A AQV225AX AQV225AZ

mm inch

8.8
.346

6.4
.252

3.6
.142

8.8
.346

6.4
.252

3.9
.154

1

2

3

6

5

4

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 µs (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 
solid-state relay.

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

CD, VCR

olute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol
Type of 
connec- AQV221(A) AQV225(A) Remarks
LED forward curr
LED reverse volt
Peak forward cur
Power dissipation

t

Load voltage (Pe

Continuous load 

Peak load curren

Power dissipation
power dissipation
lation voltage

erature Operating

Storage
en_ds_aqv22: 010404J

tion
ent IF 50 mA
age VR 5 V
rent IFP 1 A f = 100 Hz, Duty factor = 0.1%

Pin 75 mW
ak AC) VL 40 V 80 V

current IL

A 0.08 A 0.05 A
A connection: Peak AC, DC
B, C connection: DCB 0.09 A 0.06 A

C 0.12 A 0.075 A

t Ipeak 0.18 A 0.15 A A connection: 100 ms (1 shot), 
VL = DC

Pout 230 mW
PT 280 mW
Viso 1,500 V AC

Topr –40°C to +85°C –40°F to +185°F Non-condensing at low 
temperatures

Tstg –40°C to +100°C –40°F to +212°F



RF PhotoMOS (AQV22P)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

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

*Turn on/Turn off time

Q For Dimensions, see page 52.
Q For Schematic and Wiring Diagrams, see page 56.

Item Symbol
Type of 
connec-

tion
AQV221(A) AQV225(A) Remarks

Input

LED operate current
Typical

IFon —
0.9 mA

IL= Max.
Maximum 3 mA

LED turn off current
Minimum

IFoff —
0.4 mA

IL= Max.
Typical 0.85 mA

LED dropout voltage
Typical

VF —
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

Output

On resistance

Typical
Ron A

22 Ω 36 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 35 Ω 50 Ω

Typical
Ron B

13 Ω 21 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 18 Ω 25 Ω

Typical
Ron C

6.5 Ω 10.5 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 9 Ω 12.5 Ω

Output capacitance
Typical

Cout —
5.6 pF 4.8 pF IF = 0 mA

VB = 0 V
f = 1 MHzMaximum 8 pF

Off state leakage current
Typical

ILeak —
30 pA IF = 0 mA

VL = Max.Maximum 10 nA

Transfer 
characteristics

Switching 
speed

Turn on time*
Typical

Ton —
0.10 ms IF = 5 mA

IL = Max.Maximum 0.3 ms

Turn off time*
Typical

Toff —
0.03 ms IF = 5 mA

IL = Max.Maximum 0.1 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso — 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
159en_ds_aqv22: 010404J

Q 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

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)

3. Turn on time vs. ambient temperature 
characteristics
Sample: AQV221, AQV225; LED current: 5 mA;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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4. Turn
charac
Sample
Load vo
Continu

7. LED
tempe
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LED cu

10. Tu
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Measur
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Continu
Ambien

13. Iso
(50Ω i
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Freque
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PhotoMOS (AQV22P)
 off time vs. ambient temperature 
teristics
: AQV221, AQV225; LED current: 5 mA;
ltage: Max. (DC);
ous load current: Max. (DC)

5. LED operate current vs. ambient 
temperature characteristics
Sample: AQV221, AQV225;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)

6. LED turn off current vs. ambient temperature 
characteristics
Sample: AQV221, AQV225;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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 dropout voltage vs. ambient 
rature characteristics
: AQV221, AQV225;
rrent: 5 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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rn on time vs. LED forward current 
teristics
: AQV221, AQV225;
ed portion: between terminals 4 and 6;
ltage: Max. (DC);
ous load current: Max. (DC);
t temperature: 25°C 77°F

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

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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lation vs. frequency characteristics  
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t temperature: 25°C 77°F

14. Insertion loss vs. frequency characteristics 
(50Ω impedance)
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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RF PhotoMOS (AQY221N3V)

TYPES

* 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

Ultra minimum package size, 
SSOP (1 Form A) 4-pin type. 
Lower output capacitance 
and on resistance. (C×R5)

RF PhotoMOS 
(AQY221N3V)

Circuit
arrangement Type

Output rating* Tape and reel packing style Packing quantity 
in tape and reelLoad voltage Load current Picked from the 1/4-pin side Picked from the 2/3-pin side

1 Form A AC/DC type 25 V 150 mA AQY221N3VY AQY221N3VW 3,500 pcs.

UL
pending

CSA
pending

                                                    mm inch

4.45
.175

1.80
.071

2.65
.104

1

2

4

3

FEATURES
1. Reduced package size
Compared to conventional 4-pin SOP 
type, surface area has been reduced by 
60% and volume by 40%, freeing up 
mounting space.
2. Lower output capacitance and on-
resistance
Output capacitance(C): 1.0pF (typ.)
ON resistance(R): 5.5Ω (typ.)
3. Mounting space has been reduced 
and output signals have been 
improved by using new flat lead 
terminals.

4. High speed switching
Turn on time: 0.02ms
Turn off time: 0.02ms

TYPICAL APPLICATIONS
Measuring and testing equipment
1. Test equipment

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

Conventional
SOP type SSOP

Flat lead
en_ds_aqy221n3v: 180

1. Absolute maximum ra
It

Input

LED forw
LED reve
Peak forw
Power dis

Output

Load volta
Continuou
Peak load
Power dis

Total power dissipation
I/O isolation voltage

Temperature 
limits

Operating
Storage
161105D

tings (Ambient temperature: 25°C 77°F)
em Symbol AQY221N3V Remarks
ard current IF 50mA
rse voltage VR 5V
ard current IFP 1A f=100 Hz, Duty factor=0.1%
sipation Pin 75mW
ge (peak AC) VL 25V
s load current (peak AC) IL 0.15A Peak AC,DC
 current Ipeak 0.4A 100 ms (1 shot), VL= DC
sipation Pout 250mW

PT 300mW
Viso 1,500V AC
Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F
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2. Ele

Note: R

*Turn o

REF

Input

Outpu
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chara

Input

Output
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PhotoMOS (AQY221N3V)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5 mA. For type of connection, see page 56.

n/Turn off time

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

Item Symbol AQY221N3V Condition

LED operate current
Typical

IFon
1.0 mA

IL = 80 mA
Maximum 3.0 mA

LED turn off current
Minimum

IFoff
0.2 mA

IL = 80 mA
Typical 0.9 mA

LED dropout voltage
Typical

VF
1.35 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

t

On resistance
Typical

Ron
5.5Ω IF = 5 mA

IL = 80 mA
Within 1 s on timeMaximum 7.5Ω

Output capacitance
Typical

Cout
1.0 pF IF = 0 mA

VB = 0 V
f = 1 MHzMaximum 1.5 pF

Off state leakage current
Typical

ILeak
0.01 nA IF = 0 mA

VL = Max.Maximum 10 nA

fer 
cteristics

Switching speed

Turn on time*
Typical

Ton
0.02 ms IF = 5 mA

VL = 10 V
RL = 125ΩMaximum 0.2 ms

Turn off time*
Typical

Toff
0.02 ms IF = 5 mA

VL = 10 V
RL = 125ΩMaximum 0.2 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF

Initial I/O isolation resistance Minimum Riso 1,000MΩ 500V DC

ToffTon

90%

10%
en_ds_aqy221n3v: 180105D

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C

–40°F to +185°F

2. Load current vs. Load voltage characteristics
Ambient temperature: 25°C 77°F

3. On resistance vs. ambient temperature 
characteristics
Measured portion: between terminals 3 and 4
LED current: 5 mA; Load voltage: 10V (DC);
Load current: 80mA (DC)
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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)

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)

6. LED operate current vs. ambient 
temperature characteristics
Measured portion: between terminals 3 and 4
Load voltage: 10V (DC);
Continuous load current: 80mA (DC)
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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)

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

9. 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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10. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

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

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
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13. Output capacitance vs. applied voltage 
characteristics
Measured portion: between terminals 3 and 4
Frequency: 1 MHz, 30mVrms; Ambient temperature: 
25°C 77°F

14. Isolation vs. frequency characteristics 
(50Ω impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

15. Insertion loss vs. frequency characteristics 
(50Ω impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F
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PhotoMOS (AQY221N3V)
 resistance distribution
ed portion: between terminals 3 and 4
ous load current: 80mA (DC)
t temperature: 25°C 77°F

17. Turn on time distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F

18. Turn off time distribution
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F
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RF PhotoMOS (AQY221P2V)

TYPES

* 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.

Ultra minimum package size, 
SSOP (1 Form A) 4-pin type. 
Lower output capacitance 
(C type) and on resistance 

(R type). (C × R10)

RF PhotoMOS 
(AQY221P2V)

Type
Output rating* Part No. (Tape and reel packing style)

Packing quantity
Load voltage Load current Picked from the 1/4-pin side Picked from the 2/3-pin side

AC/DC 
type

Low on resistance (R Type) 40 V 250 mA AQY221R2VY AQY221R2VW Tape and reel: 
3,500 pcs.Low capacitance (C Type) 40 V 120 mA AQY221N2VY AQY221N2VW

UL
pending

C-UL
pending

                                                    mm inch

4.45
.175

1.80
.071

2.65
.104

1

2

4

3

FEATURES
1. Reduced package size
Lower surface has been reduced 60% 
and mounting space 40% compared to 
conventional 4-pin SOP type.
2. Two types are available: A type with 
greatly reduced ON resistance, and a 
type with even lower output 
capacitance between terminals.

3. Mounting space has been reduced 
and output signals have been 
improved by using new flat lead 
terminals.

4. High speed switching (Part No.: 
AQY221N2V)
Turn on time: 0.02ms
Turn off time: 0.02ms

TYPICAL APPLICATIONS
Measuring and testing equipment
1. Test equipment
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
Strainmeter, thermo couple

AQY221R2V
(R Type)

AQY221N2V
(C Type)

Output 
capacitance 
(C)

12.5pF 1.0pF

ON resistance 
(R) 0.75Ω 9.5Ω

Conventional
SOP type SSOP

Flat lead
en_ds_aqy221_2v: 010

(Ex. the label fo

RATING
1. Absolute maximum ra

Ite

Input

LED forwa
LED rever
Peak forwa
Power diss

Output

Load volta
Continuou
Peak load 
Power diss

Total power dissipation
I/O isolation voltage

Temperature 
limits

Operating
Storage
165404J

r product number AQY221N2V is 221N2)

tings (Ambient temperature: 25°C 77°F)
m Symbol AQY221R2V AQY221N2V Remarks
rd current IF 50mA
se voltage VR 5V
rd current IFP 1A f=100 Hz, Duty factor=0.1%
ipation Pin 75mW

ge (peak AC) VL 40V
s load current (peak AC) IL 0.25A 0.12A Peak AC, DC
current Ipeak 0.75A 0.3A 100 ms (1 shot), VL= DC
ipation Pout 250mW

PT 300mW
Viso 1,500V AC
Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F
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PhotoMOS (AQY221P2V)
ctrical characteristics (Ambient temperature: 25°C 77°F)

1. For type of connection, see page 56.
2. Variation possible through combinations of output capacitance and ON resistance.

n on/Turn off time

 on resistance (R type)
 capacitance (C type)

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

Item Symbol AQY221R2V AQY221N2V Condition*2

LED operate 
current

Typical
IFon

0.9 mA 1.0 mA C type (IL = 80 mA)
R type (IL = 250 mA)Maximum 3.0 mA

LED turn off 
current

Minimum
IFoff

0.1 mA 0.2 mA C type (IL = 80 mA)
R type (IL = 250 mA)Typical 0.8 mA 0.9 mA

LED dropout 
voltage

Typical
VF

1.35 V (1.14 V at IF = 5 mA) C type (IF = 50 mA)
R type (IF = 50 mA)Maximum 1.5 V

t

On resistance
Typical

Ron

0.75Ω 9.5Ω C type (IF = 5 mA, IL = 80 mA
Within 1 s on time)
R type (IF = 5 mA, IL = 250 mA
Within 1 s on time)Maximum 1.25Ω 12.5Ω

Output 
capacitance

Typical
Cout

12.5 pF 1.0 pF IF = 0 mA
VB = 0 V
f = 1 MHzMaximum 18 pF 1.5 pF

Off state leakage 
current

Typical
ILeak

0.02 nA 0.01 nA C type (IF = 0 mA, VL = Max.)
R type (IF = 0 mA, VL = Max.)Maximum 10 nA

fer 
cteristics

Switching 
speed

Turn 
on 
time*1

Typical
Ton

0.10 ms 0.02 ms C type (IF = 5 mA, VL = 10 V
RL = 125Ω)
R type (IF = 5 mA, VL = 10 V
RL = 40Ω)Maximum 0.5ms

Turn 
off 
time*1

Typical
Toff

0.08 ms 0.02 ms C type (IF = 5 mA, VL = 10 V
RL = 125Ω)
R type (IF = 5 mA, VL = 10 V
RL = 40Ω)Maximum 0.2 ms

I/O capacitance
Typical

Ciso
0.8 pF C type (f = 1 MHz, VB = 0 V)

R type (f = 1 MHz, VB = 0 V)Maximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000MΩ 500V DC

Toff

t

ut

Ton

90%

10%
en_ds_aqy221_2v: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F

2. Load current vs. Load voltage characteristics
Ambient temperature: 25°C 77°F

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
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RF PhotoMOS (AQY221P2V)
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

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

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
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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

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

9. 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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10. Off state leakage current vs. load voltage 11. Turn on time vs. LED forward current 12. Turn off time vs. LED forward current 
167en_ds_aqy221_2v: 010404J

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

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

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
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PhotoMOS (AQY221P2V)
tput capacitance vs. applied voltage 
teristics
ed portion: between terminals 3 and 4
ncy: 1 MHz, 30m Vrms;
t temperature: 25°C 77°F

14. Isolation vs. frequency characteristics 
(50Ω impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

15. Insertion loss vs. frequency characteristics 
(50Ω impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F
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 On resistance distribution (R type)
ed portion: between terminals 3 and 4
ous load current: 250mA (DC)
t temperature: 25°C 77°F

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

17-(1). Turn on time distribution (R type)
Load voltage: 10V (DC)
Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F
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 Turn on time distribution (C type)
ltage: 10V (DC)
ous load current: 80mA (DC)
t temperature: 25°C 77°F

18-(1). Turn off time distribution (R type)
Load voltage: 10V (DC)
Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F

18-(2). Turn off time distribution (C type)
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F
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 LED operate current distribution (R type)
ltage: 10V (DC)
ous load current: 250mA (DC)
t 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
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RF PhotoMOS (AQY221P2S)

TYPES

* 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”, the package type indicator “X” and “Z” are omitted from the seal.

Lower output capacitance (C type) 
and on resistance (R type). (C × R10) 

High speed switching. 
(C type: Turn on time: 0.03ms, 

Turn off time: 0.03ms).

RF PhotoMOS 
(AQY221P2S)

Circuit
arrangement Type

Output rating* Tape and reel packing style
Packing quantity

Load voltage Load current Picked from the 1/2-pin side Picked from the 3/4-pin side

1 Form A
R type 40 V 250 mA AQY221R2SX AQY221R2SZ

Tape and reel: 1,000 pcs.
C type 40 V 120 mA AQY221N2SX AQY221N2SZ

UL
pending

C-UL
pending

<R type> <C type>

4.4
.173

4.3
.169

2.1
.083

4.4
.173

4.3
.169

2.1
.083

                                                     mm inch

1

2

4

3

FEATURES
1. Two option package available.
R type offers greatly reduced on-
resistance.
C type offers lower output capacitance.

2. High speed switching
Turn on time: 30µs (AQY221N2S)
Turn off time: 30µs (AQY221N2S)
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)

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

AQY221R2S
(R type)

AQY221N2S
(C type)

Output 
capacitance: C 13pF 1pF

On resistance: R 0.8Ω 9.5Ω
en_ds_aqy221_2s: 010404J

RATING
1. Absolute maximum rating

Item

Input

LED forwar
LED revers
Peak forwa
Power diss

Output

Load voltag
Continuous
Peak load 
Power diss

Total power dissipation
I/O isolation voltage

Temperature limits
Operating
Storage
s (Ambient tempera

Sym

d current IF

e voltage VR

rd current IFP

ipation Pin

e (peak AC) VL

 load current IL

current Ipea

ipation Po

PT

Vis

Top

Tst
169

ture: 25°C 77°F)

bol AQY221R2S
(R type)

AQY221N2S
(C type) Remarks

50mA
5V
1A f=100 Hz, Duty factor=0.1%

75mW
40V

0.25A 0.12A Peak AC,DC
k 0.75A 0.30A 100 ms (1 shot), VL= DC

ut 300mW
350mW

o 500V AC 1,500V AC
r –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
g –40°C to +100°C –40°F to +212°F
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PhotoMOS (AQY221P2S)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5 mA. For type of connection, see page 56.

n/Turn off time

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

Item Symbol AQY221R2S
(R type)

AQY221N2S
(C type) Condition

LED operate current
Typical

IFon
0.5 mA 0.9 mA IL = 250 mA (R type)

IL = 80 mA (C type)Maximum 3.0 mA

LED turn off current
Minimum

IFoff
0.1 mA 0.2 mA IL = 250 mA (R type)

IL = 80 mA (C type)Typical 0.4 mA 0.85 mA

LED dropout voltage
Typical

VF
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

t

On resistance

Typical

Ron

0.8Ω 9.5Ω IF = 5 mA
IL = 250 mA (R type),
IL = 80 mA (C type)
Within 1 s on time

Maximum 1.25Ω 12.5Ω

Output capacitance
Typical

Cout

13 pF 1.0 pF IF = 0 mA
VB = 0 V

f = 1 MHzMaximum 18 pF 1.5 pF

Off state leakage current
Typical

ILeak
0.03 nA 0.01 nA IF = 0 mA

VL = Max.Maximum 10 nA

fer 
cteristics

Switching 
speed

Turn on time*

Typical

Ton

0.1 ms 0.03 ms IF = 5 mA
VL = 10V

RL = 40Ω (R type), 
125Ω (C type)

Maximum 0.5ms

Turn off time*

Typical

Toff

0.06 ms 0.03 ms IF = 5 mA
VL = 10V

RL = 40Ω (R type), 
125Ω (C type)

Maximum 0.2 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000MΩ 500 V DC

ToffTon

90%

10%
en_ds_aqy221_2s: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C

–40°F to +185°F

2. Load current vs. Load voltage characteristics
Ambient temperature: 25°C 77°F

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];
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RF PhotoMOS (AQY221P2S)
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];

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 type];

6. LED operate current vs. ambient 
temperature characteristics
Load voltage: Max. (DC);
Continuous load current: 250mA (DC) [R type], 
80mA (DC) [C type];
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7. LED turn off current vs. ambient temperature 
characteristics
Load voltage: Max. (DC); Continuous load current: 
250mA (DC) [R type], 80mA (DC) [C type];

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

9. 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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10. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

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

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
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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

14. Isolation vs. frequency characteristics
(50Ω impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

15. Insertion loss vs. frequency characteristics
(50Ω impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F
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PhotoMOS (AQY221P2S)

 On resistance distribution (R type)
ed portion: between terminals 3 and 4
ous load current: 250mA (DC)
t temperature: 25°C 77°F

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

17-(1). Turn on time distribution (R type)
Load voltage: 10V (DC)
Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F
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 Turn on time distribution (C type)
ltage: 10V (DC)
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t temperature: 25°C 77°F

18-(1). Turn off time distribution (R type)
Load voltage: 10V (DC)
Continuous load current: 250mA (DC)
Ambient temperature: 25°C 77°F

18-(2). Turn off time distribution (C type)
Load voltage: 10V (DC)
Continuous load current: 80mA (DC)
Ambient temperature: 25°C 77°F
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 LED operate current distribution 
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ous load current: 250mA (DC)
t 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
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RF PhotoMOS (AQY221N1S)

TYPES

* 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”, the package type indicator “X” and “Z” are omitted from the seal.

RATING

Lower output capacitance 
and on resistance. (C×R20)

High speed switching. 
(Turn on time: 0.04ms, 
Turn off time: 0.06ms).

RF PhotoMOS 
(AQY221N1S)

Type
Output rating* Tape and reel packing style Packing quantity

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

mm inch

4.3
.169

4.4
.173

2.1
.083

1

2

4

3

FEATURES
1. Low output capacitance between 
output terminals and low ON-
resistance
Output capacitance(C): 2.0pF (typ.)
ON resistance(R): 9.8Ω (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 × (L)4.4 × (H)2.1 mm
(W).169 × (L).173 × (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)

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)
en_ds_aqy221n1s: 010

1. Absolute maximum ra
Item

Input

LED forward
LED reverse
Peak forward
Power dissip

Output

Load voltage
Continuous l
Peak load cu
Power dissip

Total power dissipation
I/O isolation voltage

Temperature limits
173404J

tings (Ambient temperature: 25°C 77°F)
Symbol AQY221N1S Remarks

 current IF 50mA
 voltage VR 5V
 current IFP 1A f=100 Hz, Duty factor=0.1%
ation Pin 75mW
 (peak AC) VL 40V
oad current IL 0.12A Peak AC,DC
rrent Ipeak 0.30A 100 ms (1 shot), VL= DC
ation Pout 300mW

PT 350mW
Viso 1,500V AC

Operating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Storage Tstg –40°C to +100°C –40°F to +212°F
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2. Ele

Note: R
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PhotoMOS (AQY221N1S)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5mA. For type of connection, see page 56.

*Turn on/Turn off time

r types of products than the Cout (typ. 2.0pF) and Ron (A connection typ. 9.8 ohm) combinations carried in this catalog are also available. (There 
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.

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

Item Symbol AQY221N1S Condition

LED operate current
Typical

IFon
0.9mA

IL=100 mA
Maximum 3.0mA

LED turn off current
Minimum

IFoff
0.4mA

IL=100 mA
Typical 0.85mA

LED dropout voltage
Typical

VF
1.25V (1.14V at IF=5mA)

IF=50mA
Maximum 1.5V

t

On resistance #
Typical

Ron
9.8Ω IF=5mA

IL=100 mA
Within 1 s on timeMaximum 12.5Ω

Output capacitance #
Typical

Cout
2.2pF IF=0mA

VB=0V
f=1 MHzMaximum 2.5pF

Off state leakage 
current

Typical
ILeak

0.01nA IF=0mA
VL=Max.Maximum 10nA

fer 
cteristics

Switching 
speed

Turn on 
time*

Typical
Ton

0.04ms IF=5mA
VL=10V

RL=100ΩMaximum 0.5ms

Turn off 
time*

Typical
Toff

0.06ms IF=5mA
VL=10V

RL=100ΩMaximum 0.2ms

I/O capacitance
Typical

Ciso
0.8pF f=1MHz

VB=0VMaximum 1.5pF
Initial I/O isolation 
resistance Minimum Riso 1,000MΩ 500V DC

Ton

Input

Output 10%

90%

Toff
en_ds_aqy221n1s: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le 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)
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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)

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

6. LED turn off 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

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F
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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, 30m Vrms; 
Ambient temperature: 25°C 77°F
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LED forward current, mA
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Applied voltage, V

13. Isolation vs. frequency characteristics 
(50Ω impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

14. Insertion loss vs. frequency characteristics 
(50Ω impedance)
Measured portion: between terminals 3 and 4
Ambient temperature: 25°C 77°F

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
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16. Tu
Load vo
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PhotoMOS (AQY221N1S)
rn on time distribution
ltage: 40V(DC)
ous load current: 120mA(DC)
y, 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
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RF PhotoMOS (AQV221N)

TYPES

*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.

Lower output capacitance 
and on resistance.

High speed switching. 
(Turn on time: 0.2ms, 

Turn off time: 0.08ms).

RF PhotoMOS 
(AQV221N)

Type

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

AC/DC 
type 40 V 150 mA AQV221N AQV221NA AQV221NAX AQV221NAZ 1 tube contains 50 pcs.

1 batch contains 500 pcs. 1,000 pcs.

BSI
pending

mm inch

8.8
.346

6.4
.252

3.9
.154

8.8
.346

6.4
.252

3.6
.142

1

2

3

6

5

4

FEATURES
1. Low output capacitance between 
output terminals and low ON-
resistance
2. High speed switching (Turn on time: 
typ. 200µs)
3. High sensitivity
Control loads up to 250mA with input 
current 5mA
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. 20pA even with 
the rated load voltage
5. Controls low-level analog signals
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 µV)

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)
en_ds_aqv221n: 01040

RATING
1. Absolute maximum ra

Item

Input

LED forw
LED reve
Peak forw
Power di

Output

Load vol

Continuo

Peak loa
Power di

Total power dissipation
I/O isolation voltage

Temperature 
limits

Operatin
Storage
1774J

tings (Ambient temperature: 25°C 77°F)

Symbol
Type of 
connec-

tion
AQV221N(A) Remarks

ard current IF 50 mA
rse voltage VR 5 V
ard current IFP 1 A f = 100 Hz, Duty factor = 0.1%

ssipation Pin 75 mW
tage (peak AC) VL 40 V

us load current IL

A 0.15 A
A connection: Peak AC, DC
B, C connection: DCB 0.18 A

C 0.25 A
d current Ipeak 0.45 A A connection: 100 ms (1 shot), VL = DC
ssipation Pout 360 mW

PT 410 mW
Viso 1,500 V AC

g Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F



RF 

178

2. Ele

Note: R

REF

Input

Outpu

Trans
chara

*Turn o

Inpu

Outpu

1. Loa
charac
Allowab

Type of
2

2

1

1L
oa

d 
cu

rr
en

t, 
m

A

PhotoMOS (AQV221N)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5mA **For type of connection, see page 56.

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

Item Symbol
Type of 
connec-

tion**
AQV221N(A) Remarks

LED operate current
Typical

IFon —
0.90 mA

IL = Max.
Maximum 3.0 mA

LED turn off current
Minimum

IFoff —
0.4 mA

IL = Max.
Typical 0.85 mA

LED dropout voltage
Typical

VF —
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

t

On resistance #

Typical
Ron A

9.8 Ω IF = 0 mA
IL = Max.
Within 1 s on timeMaximum 15 Ω

Typical
Ron B

5 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 7.5 Ω

Typical
Ron C

2.5 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 3.8 Ω

Output capacitance #
Typical

Cout A
3.9 pF IF = 0 mA

VB = 0V
f = 1 MHzMaximum 5 pF

Off state leakage current
Typical

ILeak —
20 pA IF = 0 mA

VL = Max.Maximum 10 nA

fer 
cteristics

Switching 
speed

Turn on time*
Typical

Ton —
0.2 ms IF = 5 mA

IL = Max.Maximum 0.5 ms

Turn off time*
Typical

Toff —
0.08 ms IF = 5 mA

IL = Max.Maximum 0.2 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso — 1,000 MΩ 500 V DC

n/Turn off time

Ton

t

t 10%

90%

Toff

# Other types of products than the Cout (typ. 3.9pF) and Ron (A connection typ. 9.8Ω) 
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.
ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F
 connection: A

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)

3. Turn
charac
LED cu
Load v
Continu
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RF PhotoMOS (AQV221N)
4. Turn off time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

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

6. LED turn off 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

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

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

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

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
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Applied voltage, V

13. Isolation vs. frequency characteristics 
(50 Ω impedance)
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

14. Insertion loss vs. frequency characteristics 
(50 Ω impedance)
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

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
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16. Tu
Load vo
Continu
Quantit

Q
ua

nt
ity

, n

PhotoMOS (AQV221N)

rn on time distribution
ltage: 40V(DC)
ous load current: 150mA(DC)
y, n=50; Ambient temperature: 25°C 77°F

17. Turn off time distribution
Load voltage: 40V(DC)
Continuous load current: 150mA(DC)
Quantity, n=50; Ambient temperature: 25°C 77°F

18. LED operate current distribution
Load voltage: 40V(DC)
Continuous load current: 150mA(DC)
Quantity, n=50; Ambient temperature: 25°C 77°F
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RF PhotoMOS (AQS221N2S)

TYPES

* 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.; 

Lower output capacitance 
and on resistance. (C×R10)

High speed switching. 
(Turn on time: 0.03ms, 
Turn off time: 0.03ms).

RF PhotoMOS 
(AQS221N2S)

Type
Output rating* Part No.

Packing quantity 
in tape and reelLoad voltage Load current Picked from the 

1/2/3/4/5/6/7/8-pin side
Picked from the 

9/10/11/12/13/14/15/16-pin side

AC/DC type 40 V 60 mA AQS221N2SX AQS221N2SZ 1,000 pcs.

UL
pending

C-UL
pending

mm inch

10.37
.408

4.4
.173

2.1
.083

2

3

4

5

6

7

16

15

14

13

1

8

12

11

10

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 × 
(L)4.4 × (H)2.1mm (W) .408×(L).173×
(H).083inch— approx. 50% of the 
footprint size of 8-pin(2-channel) type.

4. Applicable for 4 Form A use, as well 
as 4 independent 1 Form A
5. High speed switching
Turn on time: 30µs
Turn off time: 30µs
6. Low-level off state leakage current
The SSR has an off state leakage current 
of several milliamperes, whereas this 

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

SOP 2-channel type AQS221N2S

Footprint

Approx. 50%
en_ds_aqs221n2s: 180

Case: 1,000 pcs
(2) For space reaso

RATING
1. Absolute maximum ra

Item

Input

LED forward cur
LED reverse vol
Peak forward cu
Power dissipatio

Output

Load voltage
Continuous load
Peak load curre
Power dissipatio

Total power dissipation
I/O isolation voltage

Temperature 
limits

Operatin
Storage
181105D

.)
ns, the package type indicator “X” and “Z” are omitted from the seal.

tings (Ambient temperature: 25°C 77°F)
Symbol AQS221N2S Remarks

rent IF 50 mA
tage VR 5 V
rrent IFP 1 A f = 100 Hz, Duty factor = 0.1%
n Pin 75 mW

VL 40 V
 current IL 0.06 A
nt Ipeak 0.12 A 100 ms (1 shot), VL= DC
n Pout 600 mW

PT 650 mW
Viso 500 V AC

g Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F
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2. Ele

Note: R

Q Fo
Q Fo
Q Fo

REF

Input

Outpu

Trans
chara

1. Loa
charac
Allowab

Lo
ad

 c
ur

re
nt

, m
A

PhotoMOS (AQS221N2S)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5 mA. For type of connection, see page 58.

*Turn on/Turn off time

r Dimensions, see page 54.
r Schematic and Wiring Diagrams, see page 58.
r Cautions for Use, see page 63.

Item Symbol AQS221N2S Condition

LED operate 
current

Typical
IFon

0.9 mA
IL = Max.

Maximum 3.0 mA

LED turn off 
current

Minimum
IFoff

0.1 mA
IL = Max.

Typical 0.85 mA

LED dropout 
voltage

Typical
VF

1.25 V (1.14 V at IF = 5 mA)
IF = 50 mA

Maximum 1.5 V

t

On resistance
Typical

Ron
9.5Ω IF = 5 mA

IL = Max.
Within 1 s on timeMaximum 12.5Ω

Output 
capacitance

Typical
Cout

1.0 pF IF = 0 mA
VB = 0 V

f = 1 MHzMaximum 1.5 pF

Off state leakage 
current

Typical
ILeak

0.01 nA IF = 0 mA
VL = Max.Maximum 10 nA

fer 
cteristics

Turn on time*
Typical

Ton

0.03 ms IF = 5 mA
VL = 10V

RL = 500ΩMaximum 0.2 ms

Turn off time*
Typical

Toff

0.03 ms IF = 5 mA
VL = 10V

RL = 500ΩMaximum 0.2 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
en_ds_aqs221n2s: 180105D

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F

2. Load current vs. load voltage characteristics
Ambient temperature: 25°C 47°F

3. On resistance vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Load current: Max. (DC)
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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)

5. Turn off time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: 10 V (DC);
Continuous load current: 20 mA (DC)

6. LED operate current vs. ambient 
temperature characteristics
Load voltage: 10 V (DC); 
Continuous load current: 60 mA (DC)
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7. LED turn off current vs. ambient temperature 
characteristics
Load voltage: 10 V (DC); 
Continuous load current: 60 mA (DC)

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

9. Current vs. voltage characteristics of output 
at MOS portion
Ambient temperature: 25°C 77°F
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10. Off state leakage current vs. load voltage 
characteristics
Ambient temperature: 25°C 77°F

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

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
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13. Output capacitance vs. applied voltage 
characteristics
Frequency: 1 MHz, 30 mVrms; 
Ambient temperature: 25°C 77°F

14. Isolation vs. frequency characteristics 
(50Ω impedance)
Ambient temperature: 25°C 77°F

15. Insertion loss vs. frequency characteristics 
(50Ω impedance)
Ambient temperature: 25°C 77°F
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TYP
1. AC

*Indica
Notes:

RAT

Load
2
4

FEA
1. 1-c
minia
The d
SO pa
×(H) 2
inch —
50% o
Photo

1. Abs

Input

Outpu

Total 
I/O iso

Temp
limits
PhotoMOS (AQV22PNS)

ES
/DC type

te the peak AC and DC values.
(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).

ING

Lower output capacitance 
and on resistance. 

High speed switching. 
(Turn on time: 0.1ms, 

Turn off time: 0.05ms).

RF PhotoMOS 
(AQV22PNS)

Output rating*
Part No.

Packing quantity in tape and reelPicked from the 1/2/3-pin side Picked from the 4/5/6-pin side
 voltage Load current 1 Form A 1 Form A
00 V 50 mA AQV227NSX AQV227NSZ

1,000 pcs.
00 V 40 mA AQV224NSX AQV224NSZ

mm inch

TURES
hannel (Form A) in super 
ture design
evice comes in a super-miniature 
ckage measuring (W) 4.4 × (L) 6.3 
.1 mm  (W).173× (L) .248× (H) .083 
approx. 25% of the volume and 

f the footprint size of DIP type 
MOS Relays.

6.3–0.2
.248–.008

4.4–0.2
.173–.008

2.1–0.2
.083–.008

1

2

3

6

5

4

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 µs.
3. 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 
(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

Volume

(SOP)(DIP)

Approx. 25%

Footprint

Approx. 50%

olute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol
Type of 
connec- AQV227NS AQV224NS Remarks
LED forward cur
LED reverse volt
Peak forward cu
Power dissipatio

t

Load voltage (pe

Continuous load

Peak load curren

Power dissipatio
power dissipation
lation voltage

erature Operating

Storage
r

r
n

 

n

en_ds_aqv22ns: 010404J

tion
ent IF 50 mA
age VR 5 V
rent IFP 1 A f = 100 Hz, Duty factor = 0.1%

Pin 75 mW
ak AC) VL 200 V 400 V

current IL

A 0.05 A 0.04 A
A connection: Peak AC, DC
B, C connection: DCB 0.06 A 0.05 A

C 0.08 A 0.06 A

t Ipeak 0.15 A 0.12 A A connection: 100 ms (1 shot), 
VL = DC

Pout 450 mW
PT 500 mW
Viso 1,500 V AC

Topr –40°C to +85°C –40°F to +185°F Non-condensing at low 
temperatures

Tstg –40°C to +100°C –40°F to +212°F



RF PhotoMOS (AQV22PNS)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

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

*Turn on/Turn off time

Q For Dimensions, see page 53.
Q For Schematic and Wiring Diagrams, see page 56.

Item Symbol
Type of 
connec-

tion
AQV227NS AQV224NS Remarks

Input

LED operate current
Typical

IFon —
0.7 mA

IL = Max.
Maximum 3 mA

LED turn off current
Minimum

IFoff —
0.4 mA

IL = Max.
Typical 0.65 mA

LED dropout voltage
Typical

VF —
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

Output

On resistance

Typical
Ron A

30 Ω 70 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 50 Ω 100 Ω

Typical
Ron B

16 Ω 55 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 25 Ω 70 Ω

Typical
Ron C

8 Ω 28 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 12.5 Ω 35 Ω

Output capacitance
Typical

Cout
10 pF IF = 0

VB = 0
f = 1 MHzMaximum 15 pF

Off state leakage current
Typical

Ileak —
30 pA 90 pA IF = 0

VL = Max.Maximum 10 nA

Transfer 
characteristics

Turn on time*
Typical

Ton —
0.12 ms 0.1 ms IF = 5 mA

IL = Max.Maximum 0.5 ms

Turn off time*
Typical

Toff —
0.05 ms IF = 5 mA

IL = Max.Maximum 0.2 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0Maximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso — 1,000 MΩ 500 V DC
185en_ds_aqv22ns: 010404J

Q 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

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)

3. Turn on time vs. ambient temperature 
characteristics
LED current: 5 mA;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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PhotoMOS (AQV22PNS)
 off time vs. ambient temperature 
teristics
rrent: 5 mA;
ltage: Max. (DC);
ous load current: Max. (DC)

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

6. LED turn off current vs. ambient temperature 
characteristics
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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 dropout voltage vs. ambient 
rature characteristics
: All types;
rrent: 5 to 50 mA

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

9. Off state leakage current
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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D forward current vs. turn on time 
teristics
ed portion: between terminals 4 and 6;
ltage: Max. (DC);
ous load current: Max. (DC);
t temperature: 25°C 77°F

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

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
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lation characteristics 
impedance)
ed portion: between terminals 4 and 6;
t temperature: 25°C 77°F

14. Insertion loss characteristics 
(50 Ω impedance)
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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RF PhotoMOS (AQV22PN)

TYPES

*Indicate the peak AC and DC values.
Note: For space reasons, the package type indicator “X” and “Z” are omitted from the seal.

RATING

Lower output capacitance 
and on resistance. 

High speed switching. 
(Turn on time: 0.2ms, 

Turn off time: 0.08ms).

RF PhotoMOS 
(AQV22PN)

Type

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

AC/DC type
200 V 70 mA AQV227N AQV227NA AQV227NAX AQV227NAZ 1 tube contains 

50 pcs.
1 batch contains 

500 pcs.

1,000 pcs.
400 V 50 mA AQV224N AQV224NA AQV224NAX AQV224NAZ

mm inch

8.8–0.05
.346–.002

6.4–0.05
.252–.002

3.6–0.2
.142–.008

8.8–0.05
.346–.002

6.4–0.05
.252–.002

3.9–0.2
.154–.008

1

2

3

6

5

4

FEATURES
1. PhotoMOS relay with high response 
speed, low leakage current and low On 
resistance
2. 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 
µs.
3. High sensitivity and low On 
resistance
Maximum 0.1 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 
switching characteristics.

4. 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 
(AQV227N).
5. Controls low-level analog signals
PhotoMOS relay features extremely low 
closed-circuit offset voltages to enable 
control of small analog signals without 
distortion.
6. Low terminals electromotive force
(approx. 1 µV)

TYPICAL APPLICATIONS
• Measuring devices
• Scanner, IC checker, Board tester
en_ds_aqv22n: 010404

1. Absolute maximum ra

Item

Input

LED forw
LED reve
Peak forw
Power di

Output

Load vol

Continuo

Peak loa

Power di
Total power dissipation
I/O isolation voltage

Temperature 
limits

Operatin

Storage
187J

tings (Ambient temperature: 25°C 77°F)

Symbol
Type of 
connec-

tion
AQV227N(A) AQV224N(A) Remarks

ard current IF 50 mA
rse voltage VR 5 V
ard current IFP 1 A f = 100 Hz, Duty factor = 0.1%

ssipation Pin 75 mW
tage (peak AC) VL 200 V 400 V

us load current IL

A 0.07 A 0.05 A
A connection: Peak AC, DC
B, C connection: DCB 0.08 A 0.06 A

C 0.10 A 0.08 A

d current Ipeak 0.21 A 0.15 A A connection: 100 ms (1 shot), 
VL = DC

ssipation Pout 360 mW
PT 410 mW
Viso 1,500 V AC

g Topr –40°C to +85°C –40°F to +185°F Non-condensing at low 
temperatures

Tstg –40°C to +100°C –40°F to +212°F
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2. Ele

Note: R

*Turn o

REF

Input

Outpu

Trans
chara

Inpu

Outpu

1. Loa
charac
Allowab

Type of
PhotoMOS (AQV22PN)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5mA. For type of connection, see page 56.

n/Turn off time

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

Item Symbol
Type of 
connec-

tion
AQV227N(A) AQV224N(A) Remarks

LED operate current
Typical

IFon —
0.90 mA

IL = Max.
Maximum 3.0 mA

LED turn off current
Minimum

IFoff —
0.4 mA

IL = Max.
Typical 0.85 mA

LED dropout voltage
Typical

VF —
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

t

On resistance

Typical
Ron A

30 Ω 70 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 50 Ω 100 Ω

Typical
Ron B

16 Ω 55 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 25 Ω 70 Ω

Typical
Ron C

8 Ω 28 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 12.5 Ω 35 Ω

Output capacitance
Typical

Cout —
10 pF IF = 0

VB = 0
f = 1 MHzMaximum 15 pF

Off state leakage current
Typical

ILeak —
30 pA 90 pA IF = 0

VL = Max.Maximum 10 nA

fer 
cteristics

Switching 
speed

Turn on time*
Typical

Ton —
0.20 ms IF = 5 mA

IL = Max.Maximum 0.5 ms

Turn off time*
Typical

Toff —
0.08 ms IF = 5 mA

IL = Max.Maximum 0.2 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0Maximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso — 1,000 MΩ 500 V DC

Ton

t

t 10%

90%

Toff
en_ds_aqv22n: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F
 connection: A

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)

3. Turn on time vs. ambient temperature 
characteristics
Sample: AQV227N, AQV224N;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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RF PhotoMOS (AQV22PN)
4. Turn off time vs. ambient temperature 
characteristics
Sample: AQV227N, AQV224N;
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5. LED operate current vs. ambient 
temperature characteristics
Sample: AQV227N, AQV224N;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)

6. LED turn off current vs. ambient temperature 
characteristics
Sample: AQV227N, AQV224N;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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7. LED dropout voltage vs. ambient 
temperature characteristics
Sample: All types;
LED current: 5 to 50 mA

8. Current characteristics of output at MOS 
portion vs. voltage. 
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage
Sample: AQV227N, AQV224N;
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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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

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

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
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0.4

0.2

0
10 20 30 40 50 600

AQV224N AQV227N

LED forward current, mA

0.06

0
10 20 30 40 50 600

AQV227N

LED forward current, mA

4

2

0
0 20 40 60 80 100

AQV224N

AQV227N

Applied voltage, V

13. Isolation characteristics 
(50 Ω impedance)
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

14. Insertion loss characteristics 
(50 Ω impedance)
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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TYP

*Indica
Note: F

RAT
1. Abs

Ty

AC/D

Input

Outpu

Total 
I/O iso

Temp
limits

FEA
1. Pho
A) typ
leaka
resist

9.7
.38
PhotoMOS (AQW22PN)

ES

te the peak AC and DC values.
or space reasons, the package type indicator “X” and “Z” are omitted from the seal.

ING

Lower output capacitance 
and on resistance. 

High speed switching. 
(Turn on time: 0.2ms, 

Turn off time: 0.08ms).

RF PhotoMOS 
(AQW22PN)

pe

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

C type
200 V 50 mA AQW227N AQW227NA AQW227NAX AQW227NAZ 1 tube contains 

40 pcs.
1 batch contains 

400 pcs.

1,000 pcs.
400 V 40 mA AQW224N AQW224NA AQW224NAX AQW224NAZ

mm inch

TURES
toMOS relay 2-channels (Form 
e with high response speed, low 

ge current and low On 
ance.

8
5

6.4
.252

3.9–0.2
.154–.008

9.78
.385

6.4
.252

3.6–0.2
.142–.008

1

2

3

4

8

7

6

5

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) 
6.4×(L) 9.78×(H) 3.9 mm (W) .252×(L) 
.385×(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 
µs.
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 
switching characteristics.

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 µV)

TYPICAL APPLICATIONS
• Measuring equipment
• Scanner, IC checker, Board tester
olute maximum rating
Item

LED forward 
LED reverse 
Peak forward
Power dissipa

t

Load voltage

Continuous lo

Peak load cu

Power dissipa
power dissipation
lation voltage

erature Operating

Storage
s (

curr
volt
 cur
tion

 (pe

ad 

rren

tion
en_ds_aqw22n: 010404J

Ambient temperature: 25°C 77°F)
Symbol AQW227N(A) AQW224N(A) Remarks

ent IF 50 mA
age VR 5 V
rent IFP 1 A f = 100 Hz, Duty factor = 0.1%

Pin 75 mW
ak AC) VL 200 V 400 V

current IL
0.05 A

(0.07 A)
0.04 A

(0.05 A)
Peak AC, DC
( ): in case of using only 1 channel

t Ipeak 0.15 A 0.12 A A connection: 100 ms (1 shot), 
VL = DC

Pout 800 mW
PT 850 mW
Viso 1,500 V AC

Topr –40°C to +85°C –40°F to +185°F Non-condensing at low 
temperatures

Tstg –40°C to +100°C –40°F to +212°F



RF PhotoMOS (AQW22PN)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF = 5mA. For type of connection, see page 57.

*Turn on/Turn off time

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

Item Symbol AQW227N(A) AQW224N(A) Remarks

Input

LED operate current
Typical

IFon
0.9 mA

IL = Max.
Maximum 3.0 mA

LED turn off current
Minimum

IFoff
0.4 mA

IL = Max.
Typical 0.8 mA

LED dropout voltage
Typical

VF
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

Output

On resistance
Typical

Ron
30 Ω 70 Ω IF = 5 mA

IL = Max.
Within 1 s on timeMaximum 50 Ω 100 Ω

Output capacitance
Typical

Cout
10 pF IF = 0

VB = 0
f = 1 MHzMaximum 15 pF

Off state leakage current Maximum Ileak 10 nA IF = 0
VL = Max.

Transfer 
characteristics

Switching 
speed

Turn on time*
Typical

Ton
0.20 ms IF = 5 mA

IL = Max.Maximum 0.5 ms

Turn off time*
Typical

Toff
0.08 ms IF = 5 mA

IL = Max.Maximum 0.2 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0Maximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
191en_ds_aqw22n: 010404J

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)
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PhotoMOS (AQW22PN)
 off time vs. ambient temperature 
teristics
rrent: 5 mA; Load voltage: Max. (DC);
ous load current: Max. (DC)

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

6. LED turn off current vs. ambient temperature 
characteristics
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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 dropout voltage vs. ambient 
rature characteristics
: All types;
rrent: 5 to 50 mA

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

9. Off state leakage current
Measured portion: between terminals 5 and 6, 
7 and 8;
Ambient temperature: 25°C 77°F
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D forward current vs. turn on time 
teristics
ed portion: between terminals 5 and 6, 
; Load voltage: Max. (DC);
ous load current: Max. (DC);
t temperature: 25°C 77°F

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

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
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lation characteristics 
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t temperature: 25°C 77°F

14. Insertion loss characteristics 
(50 Ω impedance)
Measured portion: between terminals 5 and 6, 
7 and 8;
Ambient temperature: 25°C 77°F
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RF PhotoMOS (AQW227NS)

TYPES

* 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.)

Lower output capacitance 
and on resistance.

High speed switching. 
(Turn on time: 0.2ms, 

Turn off time: 0.08ms).

RF PhotoMOS 
(AQW227NS)

Type
Output rating* Part No.

Load voltage Load current
Picked from the 1/2/3/4-pin side Picked from the 5/6/7/8-pin side

2 Form A 2 Form A
AC/DC type 200 V 40 mA AQW227NSX AQW227NSZ

                                                       mm inch

9.37
.369

4.4
.173

2.1
.083

1

2

3

4

8
N.O.

N.O.

7

6

5

FEATURES
1. 2-channel (Form A) in super 
miniature design
The device comes in a super-miniature 
SO package measuring (W) 4.4 × (L) 
9.37 ×(H) 2.1 mm  (W).173× (L) .369× (H) 
.083 inch —approx. 38% of the volume 
and 66% of the footprint size of DIP type 
PhotoMOS Relays.

2. Low capacitance between output 
terminals ensure high response 
speed:
The capacitance between output 
terminals is small, typically 10 pF. This 
enables a fast operation speed of 250 µs.

3. Low-level off state leakage current:
The SSR has an off state leakage current 
of several milliamperes, whereas the 
PhotoMOS relay has typ. 30 pA even 
with the rated load voltage of 200 V
4. Controls low-level analog signals
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

IC tester, semiconductor testing 
equipment

• Computer input machine
• Industrial robots

(DIP) (SOP)

Approx. 38%

Approx. 66%

Volume

Footprint
en_ds_aqw227ns: 0104

(2) For space reaso

RATING
1. Absolute maximum ra

Item

Input

LED 
LED 
Peak
Powe

Output

Load

Cont

Peak
Powe

Total power dissipation
I/O isolation voltage

Temperature limits
Oper
Stora
19304J

ns, the package type indicator “X” and “Z” are omitted from the seal.

tings (Ambient temperature: 25°C 77°F)
Symbol AQW227NS Remarks

forward current IF 50 mA
reverse voltage VR 5 V
 forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
r dissipation Pin 75 mW

 voltage (peak AC) VL 200 V

inuous load current IL 0.04 A (0.05 A) Peak AC, DC
(  ): in case of using only 1 channel

 load current Ipeak 0.15 A A connection: 100 ms (1 shot), VL = DC
r dissipation Pout 600 mW

PT 650 mW
Viso 1,500 V AC

ating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
ge Tstg –40°C to +100°C –40°F to +212°F
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2. Ele

Note: R

*Turn o

REF

Input
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1. Loa
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Allowab

Type of
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PhotoMOS (AQW227NS)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5mA. For type of connection, see page 57.

n/Turn off time

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

Item Symbol AQW227NS Condition

LED operate current
Typical

IFon
0.7mA

IL=Max.
Maximum 3.0mA

LED turn off current
Minimum

IFoff
0.4mA

IL=Max.
Typical 0.65mA

LED dropout voltage
Typical

VF
1.25V (1.14V at IF=5mA)

IF=50mA
Maximum 1.5V

t

On resistance
Typical

Ron
30Ω IF=5mA

IL=Max.
Within 1 s on timeMaximum 50Ω

Output capacitance
Typical

Cout
10pF IF=0mA

VB=0V
f=1 MHzMaximum 15pF

Off state leakage 
current Maximum ILeak 10nA IF=0mA

VL=Max.

fer 
cteristics

Switching 
speed

Turn on 
time*

Typical
Ton

0.25ms IF=5mA
IL=Max.Maximum 0.5ms

Turn off 
time*

Typical
Toff

0.08ms IF=5mA
IL=Max.Maximum 0.2ms

I/O capacitance
Typical

Ciso
0.8pF f=1MHz

VB=0VMaximum 1.5pF
Initial I/O isolation 
resistance Minimum Riso 1,000MΩ 500V DC

Ton

t

t 10%

90%

Toff
en_ds_aqw227ns: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F
 connection: A

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)
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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)

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

6. LED turn off 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

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
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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

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

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
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LED forward current, mA
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LED forward current, mA
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13. Isolation vs. frequency characteristics 
(50 Ω impedance)
Measured portion: between terminals 5 and 6, 
7 and 8;
Ambient temperature: 25°C 77°F

14. Insertion loss vs. frequency characteristics 
(50 Ω impedance)
Measured portion: between terminals 5 and 6, 
7 and 8;
Ambient temperature: 25°C 77°F
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TYP

* Indic
Notes:

RAT
1. Abs

T

AC/D

Input

Outpu

Total 
I/O iso

Temp
limits

          
PhotoMOS (AQS225S)

ES

ate the peak AC and DC values.
(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.

Lower output capacitance 
and on resistance.

High speed switching. 
(Turn on time: 0.1ms, 

Turn off time: 0.03ms).

RF PhotoMOS 
(AQS225S)

ype
Output rating* Part No.

Packing quantity 
in tape and reelLoad voltage Load current Picked from the 

1/2/3/4/5/6/7/8-pin side
Picked from the 

9/10/11/12/13/14/15/16-pin side

C type 80 V 50 mA AQS225SX AQS225SZ 1,000 pcs.

                                        mm inch

10.37
.408

4.4
.173

2.1
.083

2

3

4

5

6

7

16

15

14

13

1

8

12

11

10

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 × 
(L)4.4 × (H)2.1mm (W) .408×(L).173×
(H).083inch— approx. 50% of the 
footprint size of 8-pin(2-channel) type.

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.).

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

SOP 2-channel type AQS225S

Footprint

Approx. 50%
ING
olute maximum ratings (

Item
LED forward current
LED reverse voltage
Peak forward current
Power dissipation

t

Load voltage
Continuous load current
Peak load current
Power dissipation

power dissipation
lation voltage

erature Operating
Storage
en_ds_aqs225s: 010404J

Ambient temperature: 25°C 77°F)
Symbol AQS225S Remarks

IF 50 mA
VR 5 V
IFP 1 A f = 100 Hz, Duty factor = 0.1%
Pin 75 mW
VL 80 V
IL 0.05 A

Ipeak 0.15 A 100 ms (1 shot), VL= DC
Pout 600 mW
PT 650 mW
Viso 1,500 V AC
Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F



RF PhotoMOS (AQS225S)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF= 5 mA. For type of connection, see page 58.

*Turn on/Turn off time

Q For Dimensions, see page 54.
Q For Schematic and Wiring Diagrams, see page 58.
Q For Cautions for Use, see page 63.

Item Symbol AQS225S Condition

Input

LED operate 
current

Typical
IFon

0.9 mA
IL = Max.

Maximum 3 mA

LED turn off 
current

Minimum
IFoff

0.3 mA
IL = Max.

Typical 0.85 mA

LED dropout 
voltage

Typical
VF

1.25 V (1.14 V at IF = 5 mA)
IF = 50 mA

Maximum 1.5 V

Output

On resistance
Typical

Ron
21Ω IF = 5 mA

IL = Max.
Within 1 s on timeMaximum 35Ω

Output 
capacitance

Typical
Cout

4.5 pF IF = 0 mA
VB = 0 V

f = 1 MHzMaximum 6 pF

Off state leakage 
current

Typical
ILeak

30 pA IF = 0 mA
VL = Max.Maximum 10 nA

Transfer 
characteristics

Turn on time*
Typical

Ton
0.1 ms IF = 5 mA

IL = Max.Maximum 0.3 ms

Turn off time*
Typical

Toff
0.03 ms IF = 5 mA

IL = Max.Maximum 0.1 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
197en_ds_aqs225s: 010404J

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
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)
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PhotoMOS (AQS225S)
 off time vs. ambient temperature 
teristics
rrent: 5 mA; Load voltage: Max. (DC);
ous load current: Max. (DC)

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

6. LED turn off current vs. ambient temperature 
characteristics
Load voltage: Max. (DC); 
Continuous load current: Max. (DC)
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 dropout voltage vs. ambient 
rature characteristics
rrent: 5 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Ambient temperature: 25°C 77°F
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rn on time vs. LED forward current 
teristics
ltage: Max. (DC); Continuous load current: 
C); Ambient temperature: 25°C 77°F

11. Turn off time vs. LED forward current 
characteristics
Load voltage: Max. (DC); Continuous load current: 
Max. (DC); Ambient temperature: 25°C 77°F

12. Output capacitance vs. applied voltage 
characteristics
Frequency: 1 MHz; Ambient temperature: 25°C 77°F
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lation vs. frequency characteristics 
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t temperature: 25°C 77°F

14. Insertion loss vs. frequency characteristics 
(50Ω impedance)
Ambient temperature: 25°C 77°F
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RF PhotoMOS (AQS225R2S)

TYPES

* Indicate the peak AC and DC values.

High capacity 
and low on resistance.

RF in SOP 4 Form A type

RF PhotoMOS 
(AQS225R2S)

Type
Output rating* Part No.

Packing quantity 
in tape and reelLoad voltage Load current Picked from the 

1/2/3/4/5/6/7/8-pin side
Picked from the 

9/10/11/12/13/14/15/16-pin side
AC/DC type 80 V 70 mA AQS225R2SX AQS225R2SZ 1,000 pcs.

                                                  mm inch

4.4�
.173

2.1�
.083

10.37�
.408

2
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7

16

15

14

13

1

8
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10

9

FEATURES
1. High-level functions (high capacity 
and low on resistance)
Features: Compared to predecessor (AQS225S)

*1 4.5pF × 21Ω
*2 4.5pF × 10.5Ω
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 × 
(L)4.4 × (H)2.1mm (W) .408×(L).173×
(H).083inch— approx. 50% of the 
footprint size of 8-pin (2-channel) type.

4. Applicable for 4 Form A use, as well 
as 4 independent 1 Form A

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

Type AQS225S AQS225R2S

C×R *1 94.5pF·Ω 
(typ.)

*2 47.25pF·Ω 
(typ.)

Load current 
value 50mA 70mA

SOP 2-channel type AQS225R2S

Footprint

Approx. 50%
en_ds_aqs225r2s: 260

Notes: (1) Tape package is t
(2) For space reason

RATING
1. Absolute maximum 

Item

Input

LED forward c
LED reverse v
Peak forward c
Power dissipat

Output

Load voltage (
Continuous loa
Peak load curr
Power dissipat

Total power dissipation
I/O isolation voltage
Temperature 
limits

Oper
Stora
1

he
s,

ra
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u
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pe
d
e
io

a
g

19905D

 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.)
 the package type indicator “X” and “Z” are omitted from the seal.

tings (Ambient temperature: 25°C 77°F)
Symbol AQS225R2S Remarks

rent IF 50 mA
tage VR 5 V
rrent IFP 1 A f = 100 Hz, Duty factor = 0.1%
n Pin 75 mW
ak AC) VL 80 V
 current (peak AC) IL 0.07 A
nt Ipeak 0.2 A 100 ms (1 shot), VL= DC
n Pout 600 mW

PT 650 mW
Viso 1,500 V AC

ting Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
e Tstg –40°C to +100°C –40°F to +212°F
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PhotoMOS (AQS225R2S)
ctrical characteristics (Ambient temperature: 25°C 77°F)

Recommendable LED forward current IF= 5 mA.
For type of connection, see page 57.

*Turn on/Turn off time

Q For Dimensions, see page 54.
Q For Schematic and Wiring Diagrams, see page 58.
Q For Cautions for Use, see page 63.

ERENCE DATA

Item Symbol AQS225R2S Condition

LED operate current
Typical

IFon
0.9 mA

IL = Max.
Maximum 3 mA

LED turn off current
Minimum

IFoff
0.3 mA

IL = Max.
Typical 0.85 mA

LED dropout voltage
Typical

VF
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

t

On resistance
Typical

Ron

10.5Ω IF = 5 mA
IL = Max.

Within 1 s on timeMaximum 15Ω

Output capacitance
Typical

Cout
4.5 pF IF = 0

VB = 0 V
f = 1 MHzMaximum 6 pF

Off state leakage current
Typical

ILeak
0.01 nA IF = 0

VL = Max.Maximum 10 nA

fer 
cteristics

Turn on time*
Typical

Ton
0.04 ms IF = 5 mA

IL = Max.Maximum 0.3 ms

Turn off time*
Typical

Toff
0.07 ms IF = 5 mA

IL = Max.Maximum 0.2 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0Maximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff

d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F

2. On resistance vs. ambient temperature 
characteristics
LED current: 5 mA;
Continuous load current: 70 mA (DC)

3. Turn on time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: 80 V (DC);
Continuous load current: 70 mA (DC)
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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)

5. LED operate current vs. ambient 
temperature characteristics
Continuous load current: 70 mA (DC)

6. LED turn off current vs. ambient temperature 
characteristics
Continuous load current: 70 mA (DC)
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7. LED dropout voltage vs. ambient 
temperature characteristics
LED current: 5 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Ambient temperature: 25°C 77°F
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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

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

12. Output capacitance vs. applied voltage 
characteristics
Frequency: 1 MHz, 30 m Vrms;
Ambient temperature: 25°C 77°F
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13. Isolation vs. frequency characteristics 
(50Ω impedance)
Ambient temperature: 25°C 77°F

14. Insertion loss vs. frequency characteristics 
(50Ω impedance)
Ambient temperature: 25°C 77°F
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TYP

*Indica
Note: F

RAT

Ty

AC/D

8
.

1. Abs

Input

Outpu

Total 
I/O iso

Temp
 PhotoMOS (AQV252G)

ES

te the peak AC and DC values.
or space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

ING

Greatly increase load current 
(2.5A). 

Load voltage is 60V.

HE PhotoMOS 
(AQV252G)

pe

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

C type 60 V 2.5 A AQV252G AQV252GA AQV252GAX AQV252GAZ

1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs.

VDE

.8
346

6.4
.252

3.9
.154

mm inch

6.4
.252

3.6
.142

8.8
.346

1

2

3

6

5

4

FEATURES
1. Greatly increased load current in 
the same package size.
2. Greatly improved specs allow you 
to use this in place of mercury and 
mechanical relays.

TYPICAL APPLICATIONS
• Crime and fire prevention market (use in 
I/O for alarm and security devices, etc.)
• Measuring instrument market (circuit 
testers, etc.)

olute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol Type of 
connection AQV252G(A) Remarks

LED forward current IF 50 mA

LED revers
Peak forwa
Power diss

t

Load voltag

Continuous
(peak AC)

Peak load c
Power diss

power dissipation
lation voltage

erature limits
Operating
Storage
e voltage
rd current
ipation
e (peak A

 load curre

urrent
ipation
VR

IFP

Pin

C) VL

nt IL

Ipeak

Pout

PT

Viso

Topr

Tstg
en_ds_aqv252g: 010404J

5 V
1 A f = 100 Hz, Duty factor = 0.1%

75 mW
60 V

A 2.5 A
A connection: Peak AC, DC 
B, C connection: DCB 3.5 A

C 5.0 A
6.0 A 100ms (1 shot), VL = DC

500 mW
550 mW

1,500 V AC
–40°C to +85°C –40°F to +185°F Non-condensing at low temperatures

–40°C to +100°C –40°F to +212°F



HE PhotoMOS (AQV252G)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF = 5 to 10 mA. For type of connection, see page 56.

*Turn on/Turn off time

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

Item Symbol Type of 
connection AQV252G(A) Condition

Input

LED operate 
current

Typical
IFon —

0.5 mA
IL = 100mA

Maximum 3 mA

LED turn off 
current

Minimum
IFoff —

0.2 mA
IL = 100mA

Typical 0.45 mA

LED dropout 
voltage

Typical
VF —

1.32 V (1.14 V at IF = 5 mA)
IF = 50 mA

Maximum 1.5 V

Output
On resistance

Typical
Ron A

0.08 Ω

IF = 5 mA
IL = Max.
Within 1 s on time

Maximum 0.12 Ω
Typical

Ron B
0.04 Ω

Maximum 0.06 Ω
Typical

Ron C
0.02 Ω

Maximum 0.03 Ω
Off state leakage 
current Maximum ILeak — 1 µA IF = 0 mA

VL = Max.

Transfer 
characteristics

Turn on time*
Typical

Ton —
1.1 ms IF = 5 mA

IL = 100 mA
VL = 10 VMaximum 5.0 ms

Turn off time*
Typical

Toff —
0.25 ms IF = 5 mA

IL = 100 mA
VL = 10 VMaximum 0.5 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso — 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

Toff
203en_ds_aqv252g: 010404J

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 4 and 6;
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: 10 V (DC);
Continuous load current: 100 mA (DC)
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 PhotoMOS (AQV252G)
 off time vs. ambient temperature 
teristics
rrent: 5 mA; Load voltage: 10 V (DC);
ous load current: 100 mA (DC)

5. LED operate current vs. ambient 
temperature characteristics
Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)

6. LED turn off current vs. ambient temperature 
characteristics
Load voltage: 10 V (DC);
Continuous load current: 100mA (DC)
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 dropout voltage vs. ambient 
rature characteristics
rrent: 5 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F
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ed portion: between terminals 4 and 6;
ltage: 10 V (DC);
ous load current: 100 mA (DC);
t temperature: 25°C 77°F

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

12. Output capacitance vs. applied voltage 
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz; 
Ambient temperature: 25°C 77°F

1

2

3

5

4

T
ur

n 
of

f t
im

e,
 m

s

0.1

0.3

0.2

0.5

0.4

200

800

O
ut

pu
t c

ap
ac

ita
nc

e,
 p

F

500

400

300

600

700
en_ds_aqv252g: 010404J

0

LED forward current, mA

10 20 30 40 500

LED forward current, mA

0
10 20 30 40 500

0

100

Applied voltage, V

10 20 30 40 500 60



HE PhotoMOS (AQV25P)

TYPES
1. I/O isolation voltage: 1,500 V AC

High sensitivity and low 
on-resistance. 

DIP (1 Form A) 6-pin type.

HE PhotoMOS 
(AQV25P)

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load voltage Load current Tube packing style
Tape and reel packing style

Tube Tape and reelPicked from the 
1/2/3-pin side

Picked from the 
4/5/6-pin side

40 V 500 mA AQV251 AQV251A AQV251AX AQV251AZ

1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs.

60 V 400 mA AQV252 AQV252A AQV252AX AQV252AZ
100 V 350 mA AQV255 AQV255A AQV255AX AQV255AZ
200 V 250 mA AQV257 AQV257A AQV257AX AQV257AZ
250 V 200 mA AQV253 AQV253A AQV253AX AQV253AZ
400 V 150 mA AQV254 AQV254A AQV254AX AQV254AZ

TESTING VDE (Reinforced type)(Standard type)

mm inch

8.8
.346

6.4
.252

3.9
.154

8.8
.346

6.4
.252

3.6
.142

1

2

3

6

5

4

FEATURES
1. Highly sensitive and low on-
resistance
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 
area.
6. Low thermal electromotive force 
(Approx. 1 µV)

TYPICAL APPLICATIONS
• High-speed inspection machines
• Telephone equipment
• Data communication equipment
en_ds_aqv25: 010404J

2. I/O isolation voltage

*Indicate the peak AC and
Note: For space reasons, t

1,000 V 30 m
1,500 V 20 m

Output rating*

Load voltage Load cu

250 V 200 m

400 V 150 m
205

: Reinforced 5,000 V

 DC values.
he SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

A AQV259 AQV259A AQV259AX AQV259AZ
A AQV258 AQV258A AQV258AX AQV258AZ

Part No.
Packing quantityThrough hole 

terminal Surface-mount terminal

rrent Tube packing style
Tape and reel packing style

Tube Tape and reelPicked from the 
1/2/3-pin side

Picked from the 
4/5/6-pin side

A AQV253H AQV253HA AQV253HAX AQV253HAZ 1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs.
A AQV254H AQV254HA AQV254HAX AQV254HAZ
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ING

ctrical characteristics (Ambient temperature: 25°C 77°F)

Item Sym-
bol

Type of 
con-

nection
AQV251(A) AQV252(A) AQV255(A) AQV257(A) AQV253(A) AQV254(A) AQV259(A) AQV258(A) AQV253H(A) AQV254H(A) Condition

D operate 
rent

Typical
IFon —

0.9 mA 1.4 mA
IL = Max.

Maximum 3 mA

D turn off 
rent

Minimum
IFoff —

0.4 mA
IL = Max.

Typical 0.8 mA 1.3 mA

D dropout 
tage

Typical
VF —

1.25 V (1.14 V at IF = 5 mA)
IF = 50 mA

Maximum 1.5 V

 resistance

Typical
Ron A

0.6 Ω 0.74 Ω 1.8 Ω 2.6 Ω 5.5 Ω 12.4 Ω 85 Ω 345 Ω 5.5 Ω 12.4 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 1 Ω 1.4 Ω 2.5 Ω 4 Ω 8 Ω 16 Ω 200 Ω 500 Ω 8 Ω 16 Ω

Typical
Ron B

0.3Ω 0.37 Ω 0.9 Ω 1.4 Ω 2.7 Ω 6.2 Ω 60 Ω 345 Ω 2.7 Ω 6.2 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 0.5 Ω 0.7 Ω 1.25 Ω 2 Ω 4 Ω 8 Ω 100 Ω 500 Ω 4 Ω 8 Ω

Typical
Ron C

0.15 Ω 0.18 Ω 0.45 Ω 0.7 Ω 1.4 Ω 3.1 Ω 30 Ω 160 Ω 1.4 Ω 3.1 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 0.25 Ω 0.35 Ω 0.63 Ω 1 Ω 2 Ω 4 Ω 50 Ω 250 Ω 2 Ω 4 Ω

 state leak-
e current Maximum — — 1 µA 10 µA 1 µA IF = 0 mA

VL = Max.

itch-
 
ed

Turn 
on 
time*

Typical
Ton —

1.7 ms 1.4 ms 0.9 ms 1.5 ms 0.8ms 0.8ms 0.6ms 0.35 ms 2.4ms 1.8ms IF = 5 mA
IL = Max.Maximum 3 ms 2 ms 3 ms 2 ms 1 ms 4 ms 3 ms

Turn 
off 
time*

Typical
Toff —

0.07 ms 0.09 ms 0.1 ms 0.06 ms 0.05 ms 0.04 ms 0.06 ms 0.05 ms IF = 5 mA
IL = Max.Maximum 0.2 ms

 
acitance

Typical
Ciso —

1.3 pF f = 1 MHz
VB = 0 VMaximum 3 pF

ial I/O isola- Minimum Riso — 1,000 MΩ 500 V DC

olute maximum ratings (Ambient temperature: 25°C 77°F)

Item Sym-
bol

Type of 
connec-

tion
AQV251(A) AQV252(A) AQV255(A) AQV257(A) AQV253(A) AQV254(A) AQV259(A) AQV258(A) AQV253H(A) AQV254H(A) Remarks

D forward current IF 50 mA
D reverse voltage VR 5 V

ak forward current IFP 1 A f = 100 Hz, 
Duty factor +0.1%

wer dissipation Pin 75 mW
ad voltage 
ak AC) VL 40 V 60 V 100 V 200 V 250 V 400 V 1,000 V 1,500 V 250 V 400 V

ntinuous load 
rent IL

A 0.5 A 0.4 A 0.35 A 0.25 A 0.2 A 0.15 A 0.03 A 0.02 A 0.2 A 0.15 A A connection: Peak 
AC, DC
B, C connection: DC

B 0.7 A 0.6 A 0.45 A 0.35 A 0.3 A 0.18 A 0.04 A 0.025 A 0.3 A 0.18 A
C 1.0 A 0.8 A 0.70 A 0.5 A 0.4 A 0.25 A 0.05 A 0.04 A 0.4 A 0.25 A

ak load current Ipeak 1.8 A 1.5 A 1.0 A 0.75 A 0.6 A 0.5 A 0.09 A 0.06 A 0.6 A 0.5 A A connection: 100 ms
(1 shot) VL = DC

wer dissipation Pout 360 mW
ower dissipation PT 410 mW
lation voltage Viso 1,500 V AC 5,000 V AC

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

Storage Tstg –40°C to +100°C –40°F to +212°F
en_ds_aqv25: 010404J

For type of connection, see page 56.Recommendable LED forward current 
Standard type: 5 mA 
Reinforced type: 5 to 10 mA
n/Turn off time

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

 resistance

Ton

t

t 10%

90%

Toff



HE PhotoMOS (AQV25P)
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

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

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

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)

3.-(1) Turn on time vs. ambient temperature 
characteristics
LED current: 5 mA;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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3.-(2) Turn on time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

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

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)
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5.-(1) LED operate current vs. ambient 
temperature characteristics
Sample: AQV251, AQV252, AQV253, AQV254, 
AQV259; Load voltage: Max. (DC);
Continuous load current: Max. (DC)

5.-(2) LED operate current vs. ambient 
temperature characteristics
Sample: AQV253H,AQV254H; 
Load voltage: Max. (DC);
Continuous load current: Max. (DC)

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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 PhotoMOS (AQV25P)
ED turn off current vs. ambient 

rature characteristics
: AQV251, AQV252, AQV253, AQV254, 
9; Load voltage: Max. (DC);
ous load current: Max. (DC)

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

8.-(1) 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-(1). Off state leakage current vs. load voltage 
characteristics
Sample: AQV259; 
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

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
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 Turn on time vs. LED forward current 
teristics
ed portion: between terminals 4 and 6;
ltage: Max. (DC); Continuous load current: 
C); 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

11-(1). 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 off time vs. LED forward current 
teristics
ed portion: between terminals 4 and 6;
ltage: Max. (DC); Continuous load current: 
C); Ambient temperature: 25°C 77°F

12.-(1) Output capacitance vs. applied voltage 
characteristics
Measured portion: between terminals 4 and 6;
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F

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
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HE PhotoMOS (AQW254)

TYPES

*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.

High sensitivity and low 
on-resistance. 

DIP (2 Form A) 8-pin type.

HE PhotoMOS 
(AQW254)

Type

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3/4-pin side
Picked from the 
5/6/7/8-pin side

AC/DC 400 V 120 mA AQW254 AQW254A AQW254AX AQW254AZ

1 tube contains 
40 pcs.

1 batch contains 
400 pcs.

1,000 pcs

mm inch

9.78
.385

6.4 
.252

3.9
.154

9.78
.385

6.4
.252

3.6
.142

1

2

3

4

8

7

6

5

FEATURES
1. Compact 8-pin DIP size
The device comes in a compact (W) 
6.4×(L) 9.78×(H) 3.9 mm (W) .252×(L) 
.385×(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 Ω 
(AQW254). Stable operation because 
there are no metallic contact parts.

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 µV)

TYPICAL APPLICATIONS
• High-speed inspection machines
• Data communication equipment
• Telephone equipment
en_ds_aqw254: 010404

RATING
1. Absolute maximum ra

Item

Input

LED 
LED 
Peak
Powe

Output

Load

Cont

Peak
Powe

Total power dissipation

I/O isolation voltage

Temperature limits
Oper
Stora
209J

tings (Ambient temperature: 25°C 77°F)
Symbol AQW254(A) Remarks

forward current IF 50 mA
reverse voltage VR 5 V
 forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
r dissipation Pin 75 mW

 voltage (peak AC) VL 400 V

inuous load current IL 0.12 A (0.16 A) A connection: Peak AC, DC
( ): in case of using only 1 channel

 load current Ipeak 0.36 A A connection: 100 ms (1 shot), VL = DC
r dissipation Pout 800 mW

PT 850 mW

Viso 1,500 V AC Between input and output/between 
contact sets

ating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
ge Tstg –40°C to +100°C –40°F to +212°F
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 PhotoMOS (AQW254)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5 mA. For type of connection, see page 57.

n/Turn off time

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

Item Symbol AQW254(A) Condition

LED operate current
Typical

IFon
0.9 mA

IL= Max.
Maximum 3 mA

LED turn off current
Minimum

IFoff
0.4 mA

IL= Max.
Typical 0.8 mA

LED dropout voltage
Typical

VF
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

t
On resistance

Typical
Ron

10.2 Ω IF = 5 mA
IL = Max.
Within 1 s on timeMaximum 16 Ω

Off state leakage current Maximum ILeak 1 µA IF = 0 mA
VL = Max.

fer 
cteristics

Switching 
speed

Turn on time*
Typical

Ton
0.8 ms IF = 5 mA

IL = Max.Maximum 2 ms

Turn off time*
Typical

Toff
0.04 ms IF = 5 mA

IL = Max.Maximum 0.2 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

t

t 10%

90%

Toff
en_ds_aqw254: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le 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)
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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)

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

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

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
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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

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

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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TYP

* Indic
Note: F

Type

AC/D

.

 PhotoMOS (AQV45P, AQV454H)

ES

High sensitivity and low 
on-resistance. 

DIP (1 Form B) 6-pin type.

HE PhotoMOS 
(AQV45P, 
AQV454H)

I/O isolation

Output rating* Part No.
Packing quantity

Load 
voltage

Load 
current

Through hole 
terminal Surface-mount terminal

Tube packing style
Tape and reel packing style

Tube Tape and reelPicked from the 
1/2/3-pin side

Picked from the 
4/5/6-pin side

TESTING (Standard type)(Standard type)

mm inch

8.8
346 6.4

.252

3.9
.154

8.8
.346

6.4
.252

3.6
.142

1

2

3

6

5

4

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.

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. Low 
ON resistance of 16 Ω (AQV454). Stable 
operation because there are no metallic 
contact parts.

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 
MOSFET is unnecessary because of the 
built-in optoelectronic device. This results 
in easy circuit design and small PC board 
area.
6. Low thermal electromotive force 
(Approx. 1 µV) (Basic insulation)
7. Reinforced insulation 5,000 V type 
also available.
More than 0.4 mm .016 inch internal 
insulation distance between inputs and 
outputs. Conforms to IEC950 (reinforced 
insulation).

TYPICAL APPLICATIONS
• Security equipment
• High-speed inspection machines
• Measuring instruments
• Telephone equipment
• Sensors

Source electrode

N—

N+

N+ N+
P+

N+ N+
P+

Gate electrode
Passivation membrane

Cross section of the normally-closed type of
power MOS

Intermediate
insulating
membrane

Gate
oxidation
membrane

Drain
electrode
ate the peak AC and DC val
or space reasons, the SMD

C
1,500 V AC

250 V

400 VReinforced 
5,000 V AC
en_ds_aqv45: 010404J

ues.
 terminal shape indicator “A” and the package type indicator “X”and “Z” are omitted from the seal.

200 mA AQV453 AQV453A AQV453AX AQV453AZ 1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs.
150 mA

AQV454 AQV454A AQV454AX AQV454AZ

AQV454H AQV454HA AQV454HAX AQV454HAZ



HE PhotoMOS (AQV45P, AQV454H)
RATING

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

Item Symbol
Type of 
connec-

tion
AQV453(A) AQV454(A) AQV454H(A) Remarks

Input

LED operate (OFF) 
current

Typical
IFoff —

1 mA 0.9 mA 1.4 mA
IL = Max.

Maximum 3 mA

LED reverse (ON) current
Minimum

IFon —
0.4 mA

IL = Max.
Typical 0.9 mA 0.8 mA 1.3 mA

LED dropout voltage
Typical

VF —
1.25 V (1.14 V at IF=5 mA)

IF = 50 mA
Maximum 1.5  V

Output
On resistance

Typical
Ron A

5.5 Ω 12.4 Ω IF = 0 mA
IL= Max.
Within 1 s on timeMaximum 8  Ω 16  Ω

Typical
Ron B

2.7 Ω 6.2 Ω IF = 0 mA
IL= Max.
Within 1 s on timeMaximum 4  Ω 8  Ω

Typical
Ron C

1.4 Ω 3.1 Ω IF = 0 mA
IL = Max.
Within 1 s on timeMaximum 2  Ω 4  Ω

Off state leakage current Maximum ILeak — 1 µA 1 µA 10 µA IF= 5 mA
VL= Max.

Switching 
Operate 
(OFF) time*

Typical
Toff —

1.52 ms 1.2 ms 1.8 ms IF = 0 mA › 5 mA
IL = Max.Maximum 3   ms 2.0 ms 3.0 ms

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol
Type of 
connec-

tion
AQV453(A) AQV454(A) AQV454H(A) Remarks

Input

LED forward current IF 50 mA
LED reverse voltage VR 5 V
Peak forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW

Output

Load voltage (peak AC) VL 250 V 400 V

Continuous load current IL

A 0.2 A 0.15 A
A connection: Peak AC, DC
B,C connection: DCB 0.3 A 0.18 A

C 0.4 A 0.25 A

Peak load current IPEAK 0.6 A 0.5 A A connection: 100 ms (1 shot), 
VL = DC

Power dissipation POUT 360 mW
Total power dissipation PT 410 mW
I/O isolation voltage Viso 1,500 V AC 5,000 V AC

Temperature 
limits

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

Storage Tstg –40°C to +100°C –40°F to +212°F
213en_ds_aqv45: 010404J

For type of connection, see page 57.Note: Recommendable LED forward current.
Standard type: IF= 5 mA
Reinforced type: IF= 5 to 10 mA

*Operate/Reverse time

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

Transfer 
characteristics

speed Reverse 
(ON) time*

Typical
Ton —

0.4 ms 0.36 ms 0.4 ms IF = 5 mA › 0 mA
IL = Max.Maximum 1  ms

I/O capacitance
Typical

Ciso —
1.3 pF f = 1 MHz

VB = 0 VMaximum 3  pF
Initial I/O isolation 
resistance Minimum Riso — 1,000 MΩ 500 V DC

Toff

Input

Output 10%

90%
Ton
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 PhotoMOS (AQV45P, AQV454H)
ERENCE DATA

d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F
 connection: A

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)

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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erse (ON) time vs. ambient temperature 
teristics
rrent: 5 mA; Load voltage: Max. (DC);
ous load current: Max. (DC)

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

6. LED reverse (ON) current vs. ambient 
temperature characteristics
Load voltage: Max. (DC);
Continuous load current: Max. (DC)
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 dropout voltage vs. ambient 
rature characteristics
rrent: 5 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

9. Off state leakage current vs. load voltage 
characteristics
Sample: AQV454; 
Measured portion: between terminals 4 and 6; 
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: 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

0

2

4

6

10

8

10 20 30 40 50 60

AQV454, AQV453

AQV454H

LED forward current, mA

0

0.2

0.4

0.8

0.6

10 20 30 40

1.0

50 60

AQV454H

LED forward current, mA

R
ev

er
se

 (
O

N
) 

tim
e,

 m
s

AQV454, AQV453

Applied voltage, V

O
ut

pu
t c

ap
ac

ita
nc

e,
 p

F

0

100

400

300

200

10 20 30 40 500

AQV453

AQV454(H)



HE PhotoMOS (AQW454)

TYPES

*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.

High sensitivity and low 
on-resistance. 

DIP (2 Form B) 8-pin type.

HE PhotoMOS 
(AQW454)

Type

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3/4-pin side
Picked from the 
5/6/7/8-pin side

AC/DC 400 V 120 mA AQW454 AQW454A AQW454AX AQW454AZ

1 tube contains 
40 pcs.

1 batch contains 
400 pcs.

1,000 pcs

mm inch

9.78
.385

6.4
.252

3.9
.154

9.78
.385

6.4
.252

3.6
.142

1

2

3

4

8

7

6

5

FEATURES
1. Compact 8-pin DIP size
The device comes in a compact (W) 
6.4×(L) 9.78×(H) 3.9 mm (W) .252×(L) 
.385×(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 Ω 
(AQW454). Stable operation because 
there are no metallic contact parts.

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 µV)

TYPICAL APPLICATIONS
• Security equipment
• High-speed inspection machine
• Measuring equipment
• Telecommunication equipment
• Sensors
en_ds_aqw454.: 01040

RATING
1. Absolute maximum ra

Item

Input

LED 
LED 
Peak
Powe

Output

Load

Cont

Peak
Powe

Total power dissipation

I/O isolation voltage

Temperature limits
Oper
Stora
2154J

tings (Ambient temperature: 25°C 77°F)
Symbol AQW454(A) Remarks

forward current IF 50 mA
reverse voltage VR 5 V
 forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
r dissipation Pin 75 mW

 voltage (peak AC) VL 400 V

inuous load current IL 0.12 A (0.16 A) A connection: Peak AC, DC
(  ): for one 1b-circuit

 load current Ipeak 0.36 A A connection: 100 ms (1 shot), VL = DC
r dissipation Pout 800 mW

PT 850 mW

Viso 1,500 V AC Between input and output/between 
contact sets

ating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
ge Tstg –40°C to +100°C –40°F to +212°F
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2. Ele

Note: R

*Opera

REF

Input

Outpu

Trans
acteri

Inpu

Outpu

1. Loa
charac
Allowab

Lo
ad

 c
ur

re
nt

, m
A

 PhotoMOS (AQW454)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 5 mA. For type of connection, see page 58.

te/Reverse time

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

Item Symbol AQW454(A) Condition

LED operate (OFF) current
Typical

IFoff
0.9 mA

IL = Max.
Maximum 3 mA

LED reverse (ON) current
Minimum

IFon
0.4 mA

IL = Max.
Typical 0.8 mA

LED dropout voltage
Typical

VF
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

t
On resistance

Typical
Ron

11 Ω IF = 0 mA
IL = Max.
Within 1 s on timeMaximum 16 Ω

Off state leakage current Maximum ILeak 1 µA IF = 5 mA
VL = Max.

fer char-
stics

Switching 
speed

Operate (OFF) 
time*

Typical
Toff

1.2 ms IF = 0 mA › 5 mA
IL = Max.Maximum 2 ms

Reverse (ON) 
time*

Typical
Ton

0.36 ms IF = 5 mA › 0 mA
IL = Max.Maximum 1 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

Toff

t

t 10%

90%
Ton
en_ds_aqw454: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le 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: 0 mA; Load voltage: 400 V (DC); 
Continuous load current: 120 mA (DC)

3. Operate (OFF) time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: 400 V (DC); 
Continuous load current: 120 mA (DC)
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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)

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

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
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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

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

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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TYP

*Indica
Note: F

RAT
1. Abs

Ty

AC/

Input

Outpu

Total 

I/O iso

Temp
 PhotoMOS (AQW654)

ES

te the peak AC and DC values.
or space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

ING

High sensitivity and 
low on-resistance. 

DIP (1 Form A/1 Form B) 
8-pin type.

HE PhotoMOS 
(AQW654)

pe

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3/4-pin side
Picked from the 
5/6/7/8-pin side

DC 400 V 120 mA AQW654 AQW654A AQW654AX AQW654AZ

1 tube contains 
40 pcs.

1 batch contains 
400 pcs.

1,000 pcs

mm inch

9.78
.385

6.4
.252

3.9
.154

9.78
.385

6.4
.252

3.6
.142

1

2

3

4

8
N.C.

N.O.

7

6

5

FEATURES
1. Compact 8-pin DIP size
The device comes in a compact (W) 
6.4×(L) 9.78×(H) 3.9 m (W) .252×(L) 
.385×(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 Ω 
(AQW654). Stable operation because 
there are no metallic contact parts.

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 
(AQW654).
6. Low thermal electromotive force 
(Approx. 1 µV)

TYPICAL APPLICATIONS
• High-speed inspection machines
• Data communication equipment
• Telephone equipment
olute maximum ratings (
Item

LED forward
LED reverse
Peak forward
Power dissip

t

Load voltage

Continuous l

Peak load cu
Power dissip

power dissipation

lation voltage

erature limits
Operating
Storage
en_ds_aqw654: 010404J

Ambient temperature: 25°C 77°F)
Symbol AQW654(A) Remarks

 current IF 50 mA
 voltage VR 5 V
 current IFP 1 A f = 100 Hz, Duty factor = 0.1%
ation Pin 75 mW
 (peak AC) VL 400 V

oad current IL 0.12A (0.16 A) Peak AC, DC
(  ): in case of using only 1 channel

rrent Ipeak 0.36 A A connection: 100 ms (1 shot), VL = DC
ation Pout 800 mW

PT 850 mW

Viso 1,500 V AC Between input and output/between 
contact sets

Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to +212°F



HE PhotoMOS (AQW654)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF = 5 mA. For type of connection, see page 58.

*Operate/Reverse time

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

Item Symbol AQW654(A) Remarks

Input

LED operate (OFF) current
Typical IFon (N.O.)

IFoff (N.C.)
0.9 mA

IL = Max.
Maximum 3 mA

LED reverse (ON) current
Minimum IFoff (N.O.)

IFon (N.C.)
0.4 mA

IL = Max.
Typical 0.8 mA

LED dropout voltage
Typical

VF
1.25 V (1.14 V at IF = 5 mA)

IF = 50 mA
Maximum 1.5 V

Output

On resistance
Typical

Ron

11 Ω IF = 5 mA (N.O.) IF = 0 mA 
(N.C.)
IL = Max.
Within 1 s on time

Maximum 16 Ω

Off state leakage current Maximum ILeak 1 µA
IF = 0 mA (N.O.)
IF = 5 mA (N.C.)
VL = Max.

Transfer 
characteristics

Switching 
speed

Operate (OFF) 
time*

Typical Ton (N.O.)
Toff (N.C.)

0.8 ms (N.O.) 1.2 ms (N.C.) IF = 0 mA › 5 mA
IL = Max.Maximum 2 ms

Reverse (ON) 
time*

Typical Toff (N.O.)
Ton (N.C.)

0.04 ms (N.O.) 0.36 ms (N.C.) IF = 5 mA › 0 mA
IL = Max.Maximum 1 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

Ton

Input

Output 10%

90%

1) N.O. 2) N.C.

Toff
Toff

Input

Output 10%

90%
Ton
219en_ds_aqw654: 010404J
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REF
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 PhotoMOS (AQW654)
ERENCE DATA

d current vs. ambient temperature 
teristics
le 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. Operate (OFF) time vs. ambient temperature 
characteristics
LED current: 5 mA; Load voltage: 400 V (DC); 
Continuous load current: 120 mA (DC)
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erse (ON) time vs. ambient temperature 
teristics
rrent: 5 mA; 
ltage: 400 V (DC); 
ous load current: 120 mA (DC)

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)
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 dropout voltage vs. ambient 
rature characteristics
rrent: 5 to 50 mA

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
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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

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

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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TYP
1. DC

*Indica
Note: F

2. AC

*Indica
Note: F

Load

4
6

2
4

Load

4
6

2
4

(AQ

1

2

3

PhotoMOS (AQV10P, 20P)

ES
 type (AQV10 types)

te the peak AC and DC values.
or space reasons, the package type indicator “X” and “Z” are omitted from the seal.

High sensitivity and low 
on-resistance. 

DIP (1 Form B) 6-pin type.

HF PhotoMOS 
(AQV10P, 20P)

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

 voltage Load current Tube packing style
Tape and reel packing style

Tube Tape and reelPicked from the 
1/2/3-pin side

Picked from the 
4/5/6-pin side

0 V 700 mA AQV101 AQV101A AQV101AX AQV101AZ 1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs
0 V 600 mA AQV102 AQV102A AQV102AX AQV102AZ

50 V 300 mA AQV103 AQV103A AQV103AX AQV103AZ
00 V 180 mA AQV104 AQV104A AQV104AX AQV104AZ

mm inch

8.8
.346

6.4
.252

3.9
.154

8.8
.346

6.4
.252

3.6
.142

V10 series) (AQV20 series)

6

5

4
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5

4

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

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 µV)

TYPICAL APPLICATIONS
• High-speed inspection machines
• Telephone equipment
• Data communication equipment
• Computer
/DC type (AQV20 types)

te the peak AC and DC valu
or space reasons, the SMD

Output rating*

 voltage Load current

0 V 500 mA
0 V 400 mA

50 V 200 mA
00 V 150 mA
es.
 terminal shape indicator “A” and the p

Part N
Through hole 

terminal Sur

Tube packing style

AQV201 AQV201A
AQV202 AQV202A
AQV203 AQV203A
AQV204 AQV204A
en_ds_aqv10_20: 010404J

ackage type indicator “X” and “Z” are omitted from the seal.

o.
Packing quantity

face-mount terminal

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

AQV201AX AQV201AZ 1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs
AQV202AX AQV202AZ
AQV203AX AQV203AZ
AQV204AX AQV204AZ



HF PhotoMOS (AQV10P, 20P)
RATING
1. DC type (AQV10 types)
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)

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

Note: Recommendable LED forward current IF= 10 mA. For type of connection, see page 55.

*Turn on/Turn off time

Item Symbol AQV101(A) AQV102(A) AQV103(A) AQV104(A) Remarks

Input

LED forward current IF 50 mA
LED reverse voltage VR 10 V
Peak forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 150 mW

Output

Load voltage (DC) VL 40 V 60 V 250 V 400 V
Continuous load current (DC) IL 0.7 A 0.6 A 0.3 A 0.18 A
Peak load current Ipeak 1.8 A 1.5 A 0.6 A 0.5 A 100 ms (1 shot)
Power dissipation Pout 360 mW

Total power dissipation PT 410 mW
I/O 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

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

Item Symbol AQV101(A) AQV102(A) AQV103(A) AQV104(A) Condition

Input

LED operate current
Typical

IFon
2.3 mA

IL = Max.
Maximum 5 mA

LED turn off current
Minimum

IFoff
0.8 mA

IL = Max.
Typical 2.2 mA

LED dropout voltage
Typical

VF
2.3 V

IF = 10 mA
Maximum 3 V

Output
On resistance

Typical
Ron

0.3 Ω 0.37 Ω 2.7 Ω 6.3 Ω IF = 10 mA
IL = Max.
Within 1 s on timeMaximum 0.5 Ω 0.7 Ω 4 Ω 8 Ω

Off state leakage 
current Maximum — 1 µA IF = 0 mA, 

VL = Max.

Transfer 
characteristics

Switching 
speed

Turn on 
time*

Typical
Ton

0.23 ms 0.22 ms 0.13 ms 0.09 ms IF = 10 mA
IL = Max.Maximum 1 ms

Turn off 
time*

Typical
Toff

0.07 ms 0.08 ms IF = 10 mA
IL = Max.Maximum 1 ms

I/O capacitance
Typical

Ciso
1.3 pF f = 1 MHz 

VB = 0 VMaximum 3 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC
223en_ds_aqv10_20: 010404J

Ton

Input

Output 10%

90%

Toff
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2. AC

2) Ele

Note: R

*Turn o

Input

Outpu

Trans
chara

1) Abs

Input

Outpu

Total 
I/O iso

Temp
limits

Inpu

Outpu
PhotoMOS (AQV10P, 20P)
/DC type (AQV20 types)

ctrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol
Type of 
connec-

tion
AQV201(A) AQV202(A) AQV203(A) AQV204(A) Remarks

LED operate current
Typical

IFon —
2.4 mA

IL = Max.
Maximum 5 mA

LED turn off current
Minimum

IFoff —
0.8 mA

IL = Max.
Typical 2.2 mA

LED dropout voltage
Typical

VF —
2.3 V

IF = 10 mA
Maximum 3 V

t
On resistance

Typical
Ron A

0.6 Ω 0.74 Ω 5.5 Ω 12.4 Ω IF = 10 mA
IL = Max.
Within 1 s on timeMaximum 1 Ω 1.4 Ω 8 Ω 16 Ω

Typical
Ron B

0.3 Ω 0.37 Ω 2.7 Ω 6.2 Ω IF = 10 mA
IL = Max.
Within 1 s on timeMaximum 0.5 Ω 0.7 Ω 4 Ω 8 Ω

Typical
Ron C

0.15 Ω 0.18 Ω 1.4 Ω 3.1 Ω IF = 10 mA
IL = Max.
Within 1 s on timeMaximum 0.25 Ω 0.35 Ω 2 Ω 4 Ω

Off state leakage 
current Maximum — — 1 µA IF = 0 mA, 

VL = Max.

fer 
cteristics

Switching 
speed

Turn on 
time*

Typical
Ton —

0.38 ms 0.41 ms 0.21 ms 0.18 ms IF = 10 mA
IL = Max.Maximum 1 ms

Turn off 
time*

Typical
Toff —

0.08 ms 0.07 ms IF = 10 mA
IL = Max.Maximum 1 ms

Typical 1.3 pF f = 1 MHz 

olute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol
Type of 
connec-

tion
AQV201(A) AQV202(A) AQV203(A) AQV204(A) Remarks

LED forward current IF 50 mA
LED reverse voltage VR 10 V
Peak forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 150 mW

t

Load voltage (peak AC) VL 40 V 60 V 250 V 400 V

Continuous load current IL

A 0.5 A 0.4 A 0.2 A 0.15 A
A connection: Peak AC, DC
B, C connection: DCB 0.7 A 0.6 A 0.3 A 0.18 A

C 1.0 A 0.8 A 0.4 A 0.25 A

Peak load current Ipeak 1.8 A 1.5 A 0.6 A 0.5 A A connection 100 ms (1 shot)
VL = DC

Power dissipation Pout 360 mW
power dissipation PT 410 mW
lation voltage Viso 1,500 V AC

erature Operating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low 
temperature

Storage Tstg –40°C to +100°C –40°F to +212°F
en_ds_aqv10_20: 010404J

ecommendable LED forward current IF= 10 mA. For type of connection, see page 55.

n/Turn off time

Q For Dimensions, see page 52.
Q For Schematic and Wiring Diagrams, see page 55.
Q For Cautions for Use, see page 63.

I/O capacitance Ciso — VB = 0 VMaximum 3 pF
Initial I/O isolation 
resistance Minimum Riso — 1,000 MΩ 500 V DC

Ton

t

t 10%

90%

Toff



HF PhotoMOS (AQV10P, 20P)
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

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

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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2.-(2) On resistance vs. ambient temperature 
characteristics (DC type: AQV103, AQV104)
LED current: 10 mA;
Continuous load current: Max. (DC)

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)

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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3.-(1) Turn on time vs. ambient temperature 
characteristics (DC type)
LED current: 10 mA;
Load voltage: Max. (DC);
Continuous load current: Max. (DC)

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)

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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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)

5.-(1) LED operate/turn off current vs. ambient 
temperature characteristics (DC type)
Load voltage: Max. (DC);
Continuous load current: Max. (DC)

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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6. LED
tempe
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8. Off 
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11.-(2)
charac
Measur
Freque
Ambien
PhotoMOS (AQV10P, 20P)
 dropout voltage vs. ambient 
rature characteristics
: AQV202
rrent: 10 to 50 mA

7.-(1) Current vs. voltage characteristics of 
output at MOS portion (DC type)
Ambient temperature: 25°C 77°F

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
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state leakage current vs. load voltage 
teristics
: AQV204;
ed portion: between terminals 4 and 6;
t temperature: 25°C 77°F

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

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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 Turn off time vs. LED forward current 
teristics (DC type)
ltage: Max. (DC);
ous load current: Max. (DC);
t temperature: 25°C 77°F

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

11.-(1) Output capacitance vs. applied voltage 
characteristics (DC type)
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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 Output capacitance vs. applied voltage 
teristics (AC/DC type)
ed portion: between terminals 4 and 6;
ncy: 1 MHz;
t temperature: 25°C 77°F

700

600

500

400

300

200

100

0
10 20 30 40 50

AQV201,202

AQV203,204

Applied voltage, V

O
ut

pu
t c

ap
ac

ita
nc

e,
 p

F



HS PhotoMOS (AQV234)

TYPES

*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

Highest sensitivity 
LED operate current: 

typical 0.31A

HS PhotoMOS 
(AQV234)

Type

Output rating*
Part No.

Packing quantityThrough hole 
terminal Surface-mount terminal

Load 
voltage

Load 
current Tube packing style

Tape and reel packing style
Tube Tape and reelPicked from the 

1/2/3-pin side
Picked from the 
4/5/6-pin side

AC/DC type 400 V 120 mA AQV234 AQV234A AQV234AX AQV234AZ

1 tube contains 
50 pcs.

1 batch contains 
500 pcs.

1,000 pcs.

mm inch

8.8
.346

6.4
.252

3.9
.154

8.8
.346

6.4
.252

3.6
.142

1

2

3

6

5

4

FEATURES
1. High sensitivity type
LED operate current: typical 0.31 mA
2. Low-level off state leakage current 
(Typical 1 µA 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 µV)
5. Extremely low closed-circuit offset 
voltages to enable control of small 
analog signals without distortion
6. Eliminates the need for a counter 
electromotive force protection diode 
in the drive circuits on the input side

7. Stable on resistance to help simplify 
circuit design
8. Surface-mount model available

TYPICAL APPLICATIONS
1. High-speed inspection machines
• Scanner
• IC checker
• Board tester
2. Telephone and data communication 
equipment

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)
Type of 
en_ds_aqv234: 010404

Item

Input

LED forw
LED reve
Peak forw
Power di

Output

Load vol

Continuo

Peak loa

Power di
Total power dissipation
I/O isolation voltage

Temperature 
limits

Operatin
Storage
227J

Symbol connec-
tion

AQV234(A) Remarks

ard current IF 50 mA
rse voltage VR 5 V
ard current IFP 1 A f = 100 Hz, Duty factor = 0.1%

ssipation Pin 75 mW
tage (Peak AC) VL 400 V

us load current IL

A 0.12 A
A connection: Peak AC, DC
B, C connection: DCB 0.13 A

C 0.15 A

d current Ipeak 0.3 A A connection: 100 ms (1 shot), 
VL = DC

ssipation Pout 500 mW
PT 550 mW
Viso 1,500 V AC

g Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperature
Tstg –40°C to +100°C –40°F to +212°F



HS

228

2. Ele

Note: R

*Turn o

REF

Input

Outpu

Trans
chara

Inpu

Outpu

1. Loa
charac
Allowab

Type of
 PhotoMOS (AQV234)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF = 2mA. For type of connection, see page 56.

n/Turn off time

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

Item Symbol
Type of 
connec-

tion
AQV234(A) Remarks

LED operate current
Typical

IFon —
0.31 mA ∆IF/∆t Q Min. 100 µA/s

IL = Max.Maximum 0.5 mA

LED turn off current
Minimum

IFoff —
0.1 mA ∆IF/∆t Q Min. 100 µA/s

IL = Max.Typical 0.29 mA

LED dropout voltage
Typical

VF —
1.25 V (1.1 V at IF = 2 mA)

IF = 50 mA
Maximum 1.5 V

t
On resistance

Typical
Ron A

30 Ω IF = 2 mA
IL = Max.
Within 1 s on timeMaximum 50 Ω

Typical
Ron B

22.5 Ω IF = 2 mA
IL = Max.
Within 1 s on timeMaximum 25 Ω

Typical
Ron C

11.3 Ω IF = 2 mA
IL = Max.
Within 1 s on timeMaximum 12.5 Ω

Off state leakage current Maximum — — 1 µA IF = 0 mA
VL = Max.

istor 
cteristics

Switching 
speed

Turn on time*
Typical

Ton —
0.89 ms IF = 2 mA

IL = Max.Maximum 2 ms

Turn off time*
Typical

Toff —
0.22 ms IF = 2 mA

IL = Max.Maximum 1 ms

I/O capacitance
Typical

Ciso —
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso — 1,000 MΩ 500 V DC

Ton

t

t 10%

90%

Toff
en_ds_aqv234: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F
 connection: A

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)

3. Turn on time vs. ambient temperature 
characteristics
LED current: 2 mA;
Load voltage: 400 V (DC);
Continuous load current: 120 mA (DC)
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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)

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

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: 2 to 50 mA

8. Current vs. voltage characteristics of output 
at MOS portion
Measured portion: between terminals 4 and 6;
Ambient temperature: 25°C 77°F

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

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

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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TYP

* Indic
Note: F

RAT
1. Abs

Ty

AC/

Input

Outpu

Total 
I/O iso

Temp
 PhotoMOS (AQY27P)

ES

ate the peak AC and DC values.
or space reasons, the SMD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

ING
olute maximum ratings (Ambient temperature: 25°C 77°F)

High capacity 
(Load current Max. 2A). 
Flat-Packaged type DIP 
(1Form A) 4-pin type.

PD PhotoMOS 
(AQY27P)

pe

Output rating* Part No.
Packing quantity

Load 
voltage

Load 
current

Through hole 
terminal Surface-mount terminal

Tube packing style
Tape and reel packing style

Tube Tape and reelPicked from the 
1/2-pin side

Picked from the 
3/4-pin side

DC

60V 2.0A AQY272 AQY272A AQY272AX AQY272AZ 1 tube contains 
50 pcs.

1 batch contains 
1,000 pcs.

1,000 pcs.
100V 1.3A AQY275 AQY275A AQY275AX AQY275AZ
200V 0.65A AQY277 AQY277A AQY277AX AQY277AZ
400V 0.35A AQY274 AQY274A AQY274AX AQY274AZ

Item Symbol AQY272(A) AQY275(A) AQY277(A) AQY274(A) Remarks

mm inch

8.8
.346

3.9
.154

 9.3
.366

8.8
.346

3.7
.146

 9.3
.366

1

2

4

3

FEATURES
1. Flat-Packaged Type (W) 8.8× (D) 9.3× 
(H) 3.9mm (W) .346× (D) .366× (H) 
.154inch
2. High capacity
Supports the various types of load 
control, from very small loads to a 
maximum 2A at the rated load voltage 
60V (AQY272)
3. High sensitivity
• Low ON resistance
A maximum 2A load can be controlled 
with a 5mA input current. The ON 
resistance is low at 0.11Ω (AQY272)

TYPICAL APPLICATIONS
• Measuring and Testing equipment
• IC Testers and Board Testers
• High speed inspection machines
LED forwar
LED revers
Peak forwa
Power diss

t

Load voltag
Continuous
(Peak AC)
Peak load c
Power diss

power dissipation
lation voltage

erture limits
Operating

Storage
d
e
rd
ip
e
 l

u
ip
en_ds_aqy27: 010404J

 current IF 50 mA
 voltage VR 5 V
 current IFP 1 A f = 100 Hz, Duty factor = 0.1%
ation Pin 75 mW
 (peak AC) VL 60 V 100 V 200 V 400 V
oad current IL 2.0 A 1.3 A 0.65 A 0.35 A

rrent Ipeak 6.0 A 4.0 A 2.0 A 1.0 A 100ms (1 shot), VL = DC
ation Pout 700 mW

PT 750 mW
Viso 2,500 V AC

Topr –40°C to +85°C –40°F to +185°F Non-condensing at low 
temperatures

Tstg –40°C to +100°C –40°F to +212°F



PD PhotoMOS (AQY27P)
2. Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF = 5 to 10 mA. For type of connection, see page 56.

*Turn on/Turn off time

Q For Dimensions, see page 54.
Q For Schematic and Wiring Diagrams, see page 56.
Q For Cautions for Use, see page 63.

Item Symbol AQY272(A) AQY275(A) AQY277(A) AQY274(A) Condition

Input

LED operate current
Typical

IFon
1.0 mA IL = 100 mA

VL = 10 VMaximum 3.0 mA

LED turn off current
Minimum

IFoff
0.4 mA IL = 100 mA

VL = 10 VTypical 0.9 mA

LED dropout voltage
Typical

VF
1.25 V (1.16 V at IF = 10 mA)

IF = 50 mA
Maximum 1.5 V

Output
On resistance

Typical
Ron

0.11 Ω 0.23 Ω 0.7 Ω 2.1 Ω IF = 10 mA
IL = Max.
Within 1 s on timeMaximum 0.18 Ω 0.34 Ω 1.1 Ω 3.2 Ω

Off state leakage current Maximum ILeak 10  µA IF = 0 mA
VL = Max.

Transfer 
characteristics

Turn on time*

Typical

Ton

2.46 ms 2.40 ms 1.12 ms 1.65 ms IF = 10 mA
IL = 100 mA
VL = 10 VMaximum 5.0   ms

Typical 5.64 ms 5.65 ms 2.57 ms 3.88 ms IF = 5 mA
IL = 100 mA
VL = 10 VMaximum 10.0   ms

Turn off time*
Typical

Toff
0.22 ms 0.21 ms 0.10 ms 0.08 ms IF = 5 mA or 10 mA

IL = 100 mA
VL = 10 VMaximum 3.0   ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

Maximum operating speed Maximum — 0.5 cps

IF = 10 mA
Duty factor = 50%
IL = Max. , VL = 
Max.

Ton

Input

Output 10%

90%

Toff
231en_ds_aqy27: 010404J
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 PhotoMOS (AQY27P)
ERENCE DATA

d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F

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)

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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 on time vs. ambient temperature 
teristics
rrent: 10 mA; Load voltage: 10 V (DC); 
ous load current: 100 mA (DC)

4. Turn off time vs. ambient temperature 
characteristics
LED current: 10 mA; Load voltage: 10 V (DC); 
Continuous load current: 100 mA (DC)

5. LED operate vs. ambient temperature 
characteristics
Load voltage: 10 V (DC); 
Continuous load current: 100 mA (DC)
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 turn off current vs. ambient temperature 
teristics
ltage: 10 V (DC); 
ous load current: 100 mA (DC)

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

8. Current vs. voltage characteristics of output 
at MOS portion
Ambient temperature: 25°C 77°F
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PD PhotoMOS (AQY27P)
9.-(1) Off state leakage current vs. load voltage 
characteristics
Ambient temperature: 25°C 77°F

9.-(2) Off state leakage current vs. load voltage 
characteristics
Ambient temperature: 25°C 77°F

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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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

12.-(1) Turn on time vs. load voltage 
characteristics
LED current: 10 mA; Continuous load current: 
100 mA; Ambient temperature: 25°C 77°F

12.-(2) Turn on time vs. load voltage 
characteristics
LED current: 10 mA; Continuous load current: 
100 mA; Ambient temperature: 25°C 77°F

0.5

0.4

0.3

0.2

0.1

0
10 20 30 40 500

AQY275

AQY272AQY277
AQY274

LED forward current, mA

T
ur

n 
of

f t
im

e,
 m

s

5

4

3

2

1

0
10 20 30 40 50 60 70 80 90 1000

AQY272

AQY275

Load voltage, V

T
ur

n 
on

 ti
m

e,
 m

s

5

4

3

2

1

0
50 100 150 200 250 300 350 4000

AQY274

AQY277

Load voltage, V

T
ur

n 
on

 ti
m

e,
 m

s
13.-(1) Turn on time vs. load current 
characteristics
LED current: 10 mA; Load voltage: 10 V (DC); 
Ambient temperature: 25°C 77°F

13.-(2) Turn on time vs. load current 
characteristics
LED current: 10 mA; Load voltage: 10 V (DC); 
Ambient temperature: 25°C 77°F

14.-(1) Turn off time vs. load voltage 
characteristics
LED current: 10 mA; Continuous load current: 
100 mA; Ambient temperature: 25°C 77°F
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14.-(2) Turn off time vs. load voltage 
characteristics
LED current: 10 mA; Continuous load current: 
100 mA; Ambient temperature: 25°C 77°F

15.-(1) Turn off time vs. load current 
characteristics
LED current: 10 mA; Load voltage 10 V (DC); 
Ambient temperature: 25°C 77°F

15.-(2) Turn off time vs. load current 
characteristics
LED current: 10 mA; Load voltage 10 V (DC); 
Ambient temperature: 25°C 77°F
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 PhotoMOS (AQY27P)
ximum operating frequency vs. load 
/current characteristics

rrent: 10 mA; 
t temperature: 25°C 77°F

17. Output capacitance vs. applied voltage 
characteristics
Frequency: 1 MHz; 
Ambient temperature: 25°C 77°F
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Power PhotoMOS (AQZ10P, 20P)

TYPES
1. AC/DC type

2. DC type

High capacity 
PhotoMOS Relay. 

(Load current Max. 4A)
DC load type is available.

Power PhotoMOS 
(AQZ10P, 20P)

Output rating
Part No.

Packing quantity
Load voltage Load current Inner carton Outer carton

60 V 3.0 A AQZ202

25 pcs. 500 pcs.
100 V 2.0 A AQZ205
200 V 1.0 A AQZ207
400 V 0.5 A AQZ204

mm inch

AC/DC type

DC type

21
.827

3.5
.138

12.5
.492

- +
1 2 3 4

- -+ +
1 2 3 4

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.

TYPICAL APPLICATIONS
• High-speed inspection machines
• IC checker
• NC machine, Robots
• Office machines
• Telecommunication
• Automotive
en_ds_aqz10_20: 0104

Notes: Load voltage and c
Load voltage and c

Outp
Load voltage

60 V
100 V
200 V
400 V
23504J

urrent of AC/DC type: Peak AC/DC.
urrent of DC type: DC

ut rating
Part No.

Packing quantity
Load current Inner carton Outer carton

4.0 A AQZ102

25 pcs. 500 pcs.
2.6 A AQZ105
1.3 A AQZ107
0.7 A AQZ104
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RAT
1. AC
1) Abs

2) Ele

Note: R

*Turn o

Input

Outpu

Total 
I/O iso

Temp
limits

Input

Outpu
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chara

Vibrat
Shock

Inpu

Outpu
er PhotoMOS (AQZ10P, 20P)
ING

/DC type
olute maximum ratings (Ambient temperature: 25°C 77°F)

ctrical characteristics (Ambient temperature: 25°C 77°F)

Item Symbol AQZ202 AQZ205 AQZ207 AQZ204 Remarks
LED forward current IF 50 mA
LED reverse voltage VR 5 V
Peak forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW

t

Load voltage (Peak AC) VL 60 V 100 V 200 V 400 V
Continuous load current IL 3.0 A 2.0 A 1.0 A 0.5 A
Peak load current Ipeak 9.0 A 6.0 A 3.0 A 1.5 A 100 ms (1 shot), VL  = DC
Power dissipation Pout 1.6 W

power dissipation PT 1.6 W
lation voltage Viso 2,500 V AC

erature Operating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Storage Tstg –40°C to +100°C –40°F to +212°F

Item Symbol AQZ202 AQZ205 AQZ207 AQZ204 Condition

LED operate current
Typical

IFon
1.0 mA IL= 100 mA

VL= 10 VMaximum 3.0 mA

LED turn off current
Minimum

IFoff
0.4 mA IL= 100 mA

VL= 10 VTypical 0.9 mA

LED dropout voltage
Typical

VF
1.25 V (1.16 V at IF = 10 mA)

IF = 50 mA
Maximum 1.5 V

t
On resistance

Typical
Ron

0.11 Ω 0.23 Ω 0.7 Ω 2.1 Ω IF  = 10 mA
IL  =Max.
Within 1 s on timeMaximum 0.18 Ω 0.34 Ω 1.1 Ω 3.2 Ω

Off state leakage current Maximum — 10 µA IF  = 0 mA
VL  = Max.

fer 
cteristics

Switching 
speed

Turn on time*

Typical

Ton

2.46 ms 2.40 ms 1.12 ms 1.65 ms IF  = 10 mA
IL  = 100 mA
VL  = 10 VMaximum 5.0 ms

Typical 5.64 ms 5.65 ms 2.57 ms 3.88 ms IF  = 5 mA
IL  = 100 mA
VL  = 10 VMaximum 10.0 ms

Turn off time*
Typical

Toff
0.22 ms 0.21 ms 0.10 ms 0.08 ms IF  = 5 mA or 10 mA

IL  = 100 mA
VL  = 10 VMaximum 3.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB  = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Maximum operating 
speed Maximum — 0.5 cps

IF  = 10 mA
Duty factor = 50%
IL  = Max., VL  = Max.

ion resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
en_ds_aqz10_20: 010404J

ecommendable LED forward current IF= 5 to 10 mA. For type of connection, see page 59.

n/off time

 resistance Minimum — 4,900 m/s2 {500 G}1 ms 3 times for 3 axes

Ton

t

t 10%

90%

Toff



Power PhotoMOS (AQZ10P, 20P)
2. DC type
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)

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

Item Symbol AQZ102 AQZ105 AQZ107 AQZ104 Remarks

Input

LED forward current IF 50 mA
LED reverse voltage VR 5 V
Peak forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
Power dissipation Pin 75 mW

Output

Load voltage (DC) VL 60 V 100 V 200 V 400 V
Continuous load current (DC) IL 4.0 A 2.6 A 1.3 A 0.7 A
Peak load current Ipeak 9.0 A 6.0 A 3.0 A 1.5 A 100 ms (1 shot), VL  = DC
Power dissipation Pout 1.35 W

Total power dissipation PT 1.35 W
I/O isolation voltage Viso 2,500 V AC

Temperature 
limits

Operating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
Storage Tstg –40°C to +100°C –40°F to +212°F

Item Symbol AQZ102 AQZ105 AQZ107 AQZ104 Condition

Input

LED operate current
Typical

IFon
1.0 mA IL= 100 mA

VL= 10 VMaximum 3.0 mA

LED turn off current
Minimum

IFoff
0.4 mA IL= 100 mA

VL= 10 VTypical 0.9 mA

LED dropout voltage
Typical

VF
1.25 V (1.16 V at IF = 10 mA)

IF = 50 mA
Maximum 1.5 V

Output
On resistance

Typical
Ron

0.05 Ω 0.081 Ω 0.34 Ω 1.06 Ω IF  = 10 mA
IL  =Max.
Within 1 s on timeMaximum 0.09 Ω 0.17 Ω 0.55 Ω 1.6 Ω

Off state leakage current Maximum — 10 µA IF  = 0 mA
VL  = Max.

Transfer 
characteristics

Switching 
speed

Turn on time*

Typical

Ton

1.66 ms 1.89 ms 0.83 ms 1.01 ms IF  = 10 mA
IL  = 100 mA
VL  = 10 VMaximum 5.0 ms

Typical 3.79 ms 4.50 ms 1.75 ms 2.34 ms IF  = 5 mA
IL  = 100 mA
VL  = 10 VMaximum 10.0 ms

Turn off time*
Typical

Toff
0.15 ms 0.19 ms 0.08 ms 0.08 ms IF  = 5 mA or 10 mA

IL  = 100 mA
VL  = 10 VMaximum 3.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB  = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Maximum operating 
speed Maximum — 0.5 cps

IF  = 10 mA
Duty factor = 50%
IL×VL= 200 (VA)
237en_ds_aqz10_20: 010404J

Note: Recommendable LED forward current IF= 5 to 10 mA. For type of connection, see page 59.

*Turn on/off time

Q For Dimensions, see page 54.
Q For Schematic and Wiring Diagrams, see page 59.
Q For Cautions for Use, see page 68.

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

Ton

Input

Output 10%

90%

Toff
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ERENCE DATA
oad current vs. ambient temperature 
teristics (AC/DC type)
le ambient temperature: –40°C to +85°C 

–40°F to +185°F

1.-(2) Load current vs. ambient temperature 
characteristics (DC type)
Allowable ambient temperature: –40°C to +85°C 

–40°F to +185°F

2. Load current vs. ambient temperature 
characteristics in adjacent mounting
IL : Load current;
IL (max.): Maximum continuous load current
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n resistance vs. ambient temperature 
teristics
rrent: 10 mA;
ous load current: 1.2 A (DC) (AQZ202), 

0.8 A (DC) (AQZ205), 
1.6 A (DC) (AQZ102), 
1.04 A (DC) (AQZ105)

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)

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)
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urn on time vs. ambient temperature 
teristics (DC type)
rrent: 10 mA;
ltage: 10 V (DC);
ous load current: 100 mA (DC)

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)

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)
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ED operate vs. ambient temperature 
teristics (AC/DC type)
ltage: 10 V (DC);
ous load current: 100 mA (DC)

6.-(2) LED operate vs. ambient temperature 
characteristics (DC type)
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

7.-(1) LED turn off current vs. ambient 
temperature characteristics (AC/DC type)
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)
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Power PhotoMOS (AQZ10P, 20P)
7.-(2) LED turn off current vs. ambient 
temperature characteristics (DC type)
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

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

9.-(1) Current vs. voltage characteristics of 
output at MOS portion (AC/DC type)
Ambient temperature: 25°C 77°F
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9.-(2) Current vs. voltage characteristics of 
output at MOS portion (DC type)
Ambient temperature: 25°C 77°F

10. Off state leakage current vs. load voltage 
characteristics
Ambient temperature: 25°C 77°F

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
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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

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

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
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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

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

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
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18.-(1)
charac
Freque
Ambien

Socke
er PhotoMOS (AQZ10P, 20P)
 Turn on time vs. load current 
teristics (Load voltage: 200, 400 V type)
rrent: 10 mA;
ltage: 10 V (DC);
t 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

4

3

2

1

0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

AQZ204

AQZ104

AQZ107
AQZ207

Load current, A

0.5

0.4

0.3

0.2

0.1

0
0 10 20 30 40 50 60 70 80 90 100

AQZ202 AQZ205

AQZ105
AQZ102

Load voltage, V
T

ur
n 

of
f t

im
e,

 m
s

0.5

0.4

0.3

0.2

0.1

0
0 50 100 150 200 250 300 350 400

AQZ207

AQZ204

AQZ104

AQZ107

Load voltage, V

T
ur

n 
of

f t
im

e,
 m

s

 Turn off time vs. load current 
teristics (Load voltage: 60, 100 V type)
rrent: 10 mA;
ltage: 10 V (DC);
t 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
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 Output capacitance vs. applied voltage 
teristics (AC/DC type)
ncy: 1 MHz;
t temperature: 25°C 77°F

18.-(2) Output capacitance vs. applied voltage 
characteristics (DC type)
Frequency: 1 MHz;
Ambient temperature: 25°C 77°F
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ESSORY mm inch

Applied voltage, V Applied voltage, V

t
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(BOTTOM VIEW)
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Power PhotoMOS (AQZ404)

TYPES
AC/DC type

RATING
1) Absolute maximum ratings (Ambient temperature: 25°C 77°F)

High capacity 
PhotoMOS Relay. 

(Load current Max. 0.5A) 
1 Form B.

Power 
PhotoMOS 
(AQZ404)

Output rating*
Part No.

Packing quantity
Load voltage Load current Inner carton Outer carton

400 V 0.5 A AQZ404 25 pcs 500 pcs

Item Symbol AQZ404 Remarks
LED forward current IF 50 mA
LED reverse voltage VR 5 V

                                                      mm inch

3.5
.138

12.5
.492

 21
.827

- +
1 2 3 4

FEATURES
1. High capacity
A maximum 0.5A load can be controlled 
with a 5 mA input current. The ON 
resistance is low at 2.8Ω (typ.)
2. 1 Form B
This has been realized thanks to the 
built-in MOSFET processed by our 
proprietary method, DSD (Double-
diffused and Selective Doping) method.

3. Compact slim-type 4-pin SIL
(W)3.5× (D)21.0× (H)12.5 mm 
(W).138×(D).827×(H).492 inch×
The compact size of the 4-pin SIL 
package allows high density mounting.

TYPICAL APPLICATIONS
• Railroad, traffic signals
• Measurement instruments
• Testing equipment

Source electrode

N—

N+

N+ N+
P+

N+ N+
P+

Gate electrode
Passivation membrane

Cross section of the normally-closed type of
power MOS

Intermediate
insulating
membrane

Gate
oxidation
membrane

Drain
electrode
en_ds_aqz404: 010404

Input
Peak
Powe

Output

Load
Cont
Peak
Powe

Total power dissipation
I/O isolation voltage

Temperature limits
Oper
Stora
241J

 forward current IFP 1 A f = 100 Hz, Duty factor = 0.1%
r dissipation Pin 75 mW

 voltage (Peak AC) VL 400 V
inuous load current (Peak AC) IL 0.5 A
 load current Ipeak 1.5 A 100 ms (1 shot), VL = DC
r dissipation Pout 1.6 W

PT 1.6 W
Viso 2,500 V AC

ating Topr –40°C to +85°C –40°F to +185°F Non-condensing at low temperatures
ge Tstg –40°C to +100°C –40°F to +212°F
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2) Ele

Note: R

*Opera

REF

Input

Outpu

Trans
chara

Inpu

Outpu

1. Loa
charac
Allowab

Lo
ad

 c
ur

re
nt

, A

er PhotoMOS (AQZ404)

ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommendable LED forward current IF= 5 to 10 mA. For type of connection, see page 59.

te/Reverse time

Q For Dimensions, see page 54.
Q For Schematic and Wiring Diagrams, see page 59.
Q For Cautions for Use, see page 68.

Item Symbol AQZ404 Condition

LED operate (OFF) current
Typical

IFoff
1.0 mA IL= 100 mA

VL= 10 VMaximum 3.0 mA

LED reverse (ON) current
Minimum

IFon
0.4 mA IL= 100 mA

VL= 10 VTypical 0.9 mA

LED dropout voltage
Typical

VF
1.25 V (1.16 V at IF = 10 mA)

IF = 50 mA
Maximum 1.5 V

t
On resistance

Typical
Ron

2.8 Ω IF = 0 mA
IL = Max.
Within 1 s on timeMaximum 4.0 Ω

Off state leakage current Maximum ILeak 10 µA IF = 10mA
VL = Max.

fer 
cteristics

Switching speed

Operating (OFF) time*

Typical

Toff

3.9 ms IF = 0 › 10 mA
IL = 100 mA
VL = 10 VMaximum 7.5 ms

Typical 9.4 ms IF = 0 › 5 mA
IL = 100 mA
VL = 10 VMaximum 15 ms

Reverse (ON) time*
Typical

Ton
0.8 ms IF = 5 mA › 0 or 10 mA › 0

IL = 100 mA
VL = 10 VMaximum 3.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

Maximum operating frequency Maximum — 0.5 cps
IF = 10 mA
Duty factor = 50%
IL=Max., VL=Max.

Toff

t

t 10%

90%
Ton
en_ds_aqz404: 010404J

ERENCE DATA
d current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +85°C 

–40°F to +185°F

2. Load current vs. ambient temperature 
characteristics in adjacent mounting
IL: Load current;
IL (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)
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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)

5. Reverse (ON) time vs. ambient temperature 
characteristics
LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

6. LED operate (OFF) current vs. ambient 
temperature characteristics
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)
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7. LED reverse (ON) current vs. ambient 
temperature characteristics
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

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

9. Current vs. voltage characteristics of output 
at MOS portion
Ambient temperature: 25°C 77°F
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10. Off state leakage current vs. load voltage 
characteristics
Ambient temperature: 25°C 77°F

11. Operate (OFF) time vs. LED forward 
current characteristics
Load voltage: 10 V (DC); Continuous load current: 
100 mA (DC); Ambient temperature: 25°C 77°F

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
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Load voltage, V
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LED forward current, mA
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LED forward current, mA

13. Maximum operating frequency vs. load 
voltage/current characteristics
LED current: 10 mA; 
Ambient temperature: 25°C 77°F

14. Output capacitance vs. applied voltage 
characteristics
Frequency: 1 MHz; 
Ambient temperature: 25°C 77°F
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ACC
Socke
er PhotoMOS (AQZ404)
ESSORY mm inch

t Standard type

PA1a-PS

General Tolerance: ±0.3 ±.012

5.08
.200

3.81
.1506.35

.250

4
.157

5+0.2

.197–.008

9–0.6

.354–.024

5.3–0.6

.209–.024

2.54
.100

0.5
.020

0.8
.031

1 2 3 4 5 6

22.6–0.6

.890–.024

(0.3)
(.012)

0.25
.010

1.23
.048

—0.6

—.024

Self clinching type

PA1a-PS-H

General Tolerance: ±0.3 ±.012

5.08
.200

3.81
.1506.35

.250

1.3–0.15

.051–.006

3.9
.1541–0.25

.039–.010

1.23
.048

0.8
.031

0.5
.020

2.54
.100

9–0.6

.354–.024

(0.3)
(.012)

5+0.2

.197–.008

1 2 3 4 5 6

22.6–0.6

.890–.024

—0.6

—.024

5.3–0.6

.209–.024

PC board pattern 
(BOTTOM VIEW)

Standard type

Self clinching type

Tolerance: ±0.1 ±.004

2.54
.100

2-1 dia.
2-.039 dia.

2-1.2 dia.
2-.047 dia.

5.08
.20010.16

.400

2.54
.100

2-0.8–0.25 dia.

2-.031–002 dia.

2-1.2–0.05 dia.

2-.047–002 dia.

5.08
.20010.16

.400
en_ds_aqz404: 010404J



Power PhotoMOS (AQZ10PD, 20PD)

TYPES
1. AC/DC type

2. DC type

A voltage-sensitive 
PhotoMOS relay.

DC load type is available.

Power PhotoMOS 
(AQZ10PD, 

20PD)

Output rating
Part No.

Packing quantity
Load voltage Load current Inner carton Outer carton

60 V 2.7 A AQZ202D

25 pcs. 500 pcs.
100 V 1.8 A AQZ205D
200 V 0.9 A AQZ207D
400 V 0.45 A AQZ204D

Output rating
Part No.

Packing quantity
Load voltage Load current Inner carton Outer carton

60 V 3.6 A AQZ102D

25 pcs. 500 pcs.
100 V 2.3 A AQZ105D
200 V 1.1 A AQZ107D

                                                        mm inch

AC/DC type

DC type

21
.827

3.5
.138

12.5
.492

- +
1 2 3 4

- -+ +
1 2 3 4

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 
in 5 V, 12 V 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.

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 Ω (AQZ102D).
6. Small scale, slim type, 4-pin SIL
Length 21.0 mm×width 3.5 mm×height 
12.5 mm. High precision mounting is 
possible because of the small 73.5mm2  
area of the 4-pin SIL.
en_ds_aqz10d_20d

Notes: Load voltage a
Load voltage a

RATING
1. AC/DC type
1) Absolute maximu

400 V

Input
Inpu
Inpu
Pow

Output

Load
Con
Pea
Pow

Total power dissipatio
I/O isolation voltage

Temperature 
limits

Ope

Stor
: 01

nd c
nd c

m r
I

t vol
t rev
er di
 vol

tinuo
k loa
er di
n

ratin

age
2450404J

urrent of AC/DC type: Peak AC/DC.
urrent of DC type: DC.

atings (Ambient temperature: 25°C 77°F)

0.6 A AQZ104D

tem Symbol AQZ202D AQZ205D AQZ207D AQZ204D Remarks
tage VIN 30 V
erse voltage VRIN 5 V
ssipation Pin 300 mW
tage (Peak AC) VL 60 V 100 V 200 V 400 V
us load current (Peak AC) IL 2.7 A 1.8 A 0.9 A 0.45 A
d current Ipeak 9.0 A 6.0 A 3.0 A 1.5 A 100 ms (1 shot), VL = DC
ssipation Pout 1.6 W

PT 1.6 W
Viso 2,500 V AC

g Topr

–40°C to +85°C –40°F to +185°F (4 V ≤ VIN ≤ 6 V)
–40°C to +75°C –40°F to +167°F (6 V < VIN ≤ 15 V)

–40°C to +60°C –40°F to +140°F (15 V < VIN ≤ 30 V)

Non-condensing at low 
temperatures

Tstg –40°C to +100°C  –40°F to +212°F
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2) Ele

Recom

*Turn o

2. DC
1) Abs

Input

Outpu

Trans
chara

Vibrat
Shock

Input

Outpu

Total 
I/O iso

Temp
limits

Inpu

Outpu
er PhotoMOS (AQZ10PD, 20PD)
ctrical characteristics (Ambient temperature: 25°C 77°F)

mendable LED forward current IF = 5 to 10 mA. For type of connection, see page 59.

n/off time

 type
olute maximum ratings (Ambient temperature: 25°C 77°F)

Item Symbol AQZ202D AQZ205D AQZ207D AQZ204D Remarks

Operate voltage
Typical

VFon
1.4 V IL = 100 mA

VL = 10 VMaximum 4 V

Turn off voltage
Minimum

VFoff
0.8 V IL = 100 mA

VL = 10 VTypical 1.3 V
Input current Typical IIN 6.5 mA VIN = 5 V

t
On resistance

Typical
Ron

0.066 Ω 0.180 Ω 0.64 Ω 2.4 Ω VIN = 5 V
IL = Max.
Within 1 s on timeMaximum 0.18 Ω 0.34 Ω 1.1 Ω 3.2 Ω

Off state leakage current Maximum Ileak 10 µA VIN = 0 V
VL = Max.

fer 
cteristics

Switching 
speed

Turn on time*
Typical

Ton
5.8 ms 4.2 ms 2.7 ms 2.3 ms VIN = 5 V

IL = 100 mA
VL = 10 VMaximum 10.0 ms

Turn off time*
Typical

Toff
0.2 ms 0.1 ms VIN = 5 V

IL = 100 mA
VL= 10 VMaximum 3.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Maximum operating 
speed Maximum — 0.5 cps

VIN= 5 V
Duty factor = 50%
IL×VL = 200 (VA)

ion resistance Minimum — 10 to 55 Hz at double amplitude of 3 mm 2 hours for 3 axes
 resistance Minimum — 4,900 m/s2  {500 G}1 ms 3 times for 3 axes

Item Symbol AQZ102D AQZ105D AQZ107D AQZ104D Remarks
Input voltage VIN 30 V
Input reverse voltage VRIN 5 V
Power dissipation Pin 300 mW

t

Load voltage (DC) VL 60 V 100 V 200 V 400 V
Continuous load current (DC) IL 3.6 A 2.3 A 1.1 A 0.6 A
Peak load current Ipeak 9.0 A 6.0 A 3.0 A 1.5 A 100 ms (1 shot), VL = DC

Ton

t

t 10%

90%

Toff
en_ds_aqz10d_20d: 010404J

Power dissipation Pout 1.35 W
power dissipation PT 1.35 W
lation voltage Viso 2,500 V AC

erature Operating Topr

–40°C to +85°C –40°F to +185°F (4 V ≤ VIN ≤ 6 V)
–40°C to +75°C –40°F to +167°F (6 V < VIN ≤ 15 V)

–40°C to +60°C –40°F to +140°F (15 V < VIN ≤ 30 V)

Non-condensing at low 
temperatures

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



Power PhotoMOS (AQZ10PD, 20PD)
2) Electrical characteristics (Ambient temperature: 25°C 77°F)

Recommendable LED forward current IF = 5 to 10 mA. For type of connection, see page 59.

*Turn on/off time

Q For Dimensions, see page 54.
Q For Schematic and Wiring Diagrams, see page 59.
Q For Cautions for Use, see page 68.

Item Symbol AQZ102D AQZ105D AQZ107D AQZ104D Remarks

Input

Operate voltage
Typical

VFon
1.4 V IL = 100 mA

VL = 10 VMaximum 4 V

Turn off voltage
Minimum

VFoff
0.8 V IL = 100 mA

VL = 10 VTypical 1.3 V
Input current Typical IIN 6.5 mA VIN = 5 V

Output
On resistance

Typical
Ron

0.033 Ω 0.090 Ω 0.33 Ω 1.23 Ω VIN = 5 V
IL = Max.
Within 1 s on timeMaximum 0.09 Ω 0.17 Ω 0.55 Ω 1.6 Ω

Off state leakage current Maximum Ileak 10 µA VIN = 0 V
VL = Max.

Transfer 
characteristics

Switching 
speed

Turn on time*
Typical

Ton
3.3 ms 2.2 ms 1.5 ms 1.2 ms VIN = 5 V

IL = 100 mA
VL = 10 VMaximum 10.0 ms

Turn off time*
Typical

Toff
0.2 ms 0.1 ms VIN = 5 V

IL = 100 mA
VL= 10 VMaximum 3.0 ms

I/O capacitance
Typical

Ciso
0.8 pF f = 1 MHz

VB = 0 VMaximum 1.5 pF
Initial I/O isolation 
resistance Minimum Riso 1,000 MΩ 500 V DC

Maximum operating 
speed Maximum — 0.5 cps

VIN= 5 V
Duty factor = 50%
IL×VL = 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

Ton

Input

Output 10%

90%

Toff
247en_ds_aqz10d_20d: 010404J

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; IL (derate):Load current (derate); IL: 
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); IL: 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); IL: Absolute 
maximum ratings of continuous load current;  : 
Adjacent mounting pitch
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2.-(3) L
charac
Input vo
IL (dera
maximu
Adjacen

I L
 (

de
ra

te
)

3.-(3) O
charac
Input vo
Continu

4.-(2) T
charac
Input vo
Continu

6. Ope
charac
Load vo
Continu
er PhotoMOS (AQZ10PD, 20PD)
oad current vs. ambient temperature 
teristics in adjacent mounting
ltage: 15V<VIN ≤ 30V;

te): Load current (derate); IL: Absolute 
m ratings of continuous load current;  : 
t mounting pitch

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)

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)
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n resistance vs. ambient temperature 
teristics (DC type)
ltage: 5 V;
ous load current: 3.6 A (DC) (AQZ102D) 

2.3 A (DC) (AQZ105D)

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)

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)
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urn on time vs. ambient temperature 
teristics (DC type)
ltage: 5 V; Load voltage: 10 V (DC);
ous load current: 100 mA (DC)

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)

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)

4

6

10

2

8

AQZ104D

AQZ107D

AQZ105D

AQZ102D

T
ur

n 
on

 ti
m

e,
 m

s

0.1

0.2

0.3

0.4

0.5

AQZ207D

AQZ204D

AQZ205D

AQZ202DT
ur

n 
of

f t
im

e,
 m

s

0.1

0.2

0.3

0.4

0.5

AQZ104D

AQZ107D

AQZ105D

AQZ102D

T
ur

n 
of

f t
im

e,
 m

s

en_ds_aqz10d_20d: 010404J
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Ambient temperature, °C

rate voltage vs. ambient temperature 
teristics
ltage: 10 V (DC);
ous load current: 100 mA (DC)

7. Turn off voltage vs. ambient temperature 
characteristics
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

8. Input current vs. ambient temperature 
characteristics
Input voltage: 5 V
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Power PhotoMOS (AQZ10PD, 20PD)
9.-(1) Current vs. voltage characteristics of 
output at MOS portion (AC/DC type)
Ambient temperature: 25°C 77°F

9.-(2) Current vs. voltage characteristics of 
output at MOS portion (DC type)
Ambient temperature: 25°C 77°F

10. Input current vs. input voltage 
characteristics
Ambient temperature: 25°C 77°F
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11.-(1) Off state leakage current vs. load 
voltage characteristics
Ambient temperature: 25°C 77°F

11.-(2) Off state leakage current vs. load 
voltage characteristics
Ambient temperature: 25°C 77°F

12. Maximum operating speed vs. load voltage 
× load current characteristics
Input voltage: 5V; Ambient temperature: 25°C 77°F

0 50 100

10-3

10-6

10-9

10-12 AQZ102D,202D

AQZ105D,205D

Load voltage, V

O
ff 

st
at

e 
le

ak
ag

e 
cu

rr
en

t, 
A

0 50 100

10-3

10-6

10-9

10-12

Load voltage, V

O
ff 

st
at

e 
le

ak
ag

e 
cu

rr
en

t, 
A

AQZ104D,204D

AQZ107D,207D

0

4

6

10

0 25 50 75 175

2

8

3

5

9

1

7

100 125 150 200

duty=50%

Maximum voltage, V×Load current, A

M
ax

im
um

 o
pe

ra
tin

g 
sp

ee
d,

 c
ps

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
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ACCESSORY mm inch

0
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20 40 60 80 1000

AQZ204D

Applied voltage, V

0
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AQZ104D

Applied voltage, V

Socket

PA1a-PS

5.08
.200

3.81
.1506.35

.250

4
.157

5+0.2

.197–.008

9–0.6

.354–.024

5.3–0.6

.209–.024

2.54
.100

0.5
.020

0.8
.031

1 2 3 4 5 6

22.6–0.6

.890–.024

(0.3)
(.012)

0.25
.010

1.23
.048

—0.6

—.024

PA1a-PS-H

5.08
.200

3.81
.1506.35

.250

1.3–0.15

.051–.006

3.9
.1541–0.25

.039–.010

1.23
.048

0.8
.031

0.5
.020

2.54
.100

9–0.6

.354–.024

(0.3)
(.012)

5+0.2

.197–.008

1 2 3 4 5 6

22.6–0.6

.890–.024

—0.6

—.024

5.3–0.6

.209–.024

PC board pattern 
(BOTTOM VIEW)

Standard type

Self clinching type

Tolerance: ±0.1 ±.004

2.54
.100

2-1 dia.
2-.039 dia.

2-1.2 dia.
2-.047 dia.

5.08
.20010.16

.400

2.54
.100

2-0.8–0.25 dia.

2-.031–002 dia.

2-1.2–0.05 dia.

2-.047–002 dia.

5.08
.20010.16

.400
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TYP
AC/D

* Indic

RAT
1) Abs

Input

Outpu

Total 
I/O iso

Temp

          
er PhotoMOS (AQZ262, 264)

ES
C type

ate the peak AC and DC values.

ING
olute maximum ratings (Ambient temperature: 25°C 77°F)

High capacity 
PhotoMOS relay. 

(Load current Max. 6A) 
Low on-resistance 

(0.036 ohm).

Power 
PhotoMOS 

(AQZ262, 264)

Output rating*
Part No.

Packing quantity
Load voltage Load current Inner carton Outer carton

60 V 6.0 A AQZ262
20 pcs 200 pcs

400 V 1.0 A AQZ264

Item Symbol AQZ262 AQZ264 Remarks

                                            mm inch

  Max.
32.0

1.260

Max. 43.0
1.693

Max. 9.0
.354

- +
1 2 3 4

FEATURES
1. High capacity type power 
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 × (W) 9.0 
mm × (H) 32.0 mm (L) 1.693 inch× (W) 
.354 inch× (H) 1.260 inch.

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
LED forward
LED reverse
Peak forward
Power dissip

t

Load voltage
Continuous l
Peak load cu
Power dissip

power dissipation
lation voltage

erature limits
Operating
Storage
en_ds_aqz262_264: 010404J

 current IF 50 mA
 voltage VR 5 V
 current IFP 1 A f = 100Hz, Duty factor = 0.1%
ation Pin 75 mA
 (Peak AC) VL 60 V 400 V
oad current (Peak AC) IL 6.0 A 1.0 A
rrent Ipeak 10.0 A 3.0 A 100 ms (1shot), VL = DC
ation Pout 3.0 W

PT 3.0 W
Viso 1,500 V AC
Topr –40°C to +85°C –40°F to 185°F Non-condensing at low temperatures
Tstg –40°C to +100°C –40°F to 212°F



Power PhotoMOS (AQZ262, 264)
2) Electrical characteristics (Ambient temperature: 25°C 77°F)

Note: Recommendable LED forward current IF = 5 to 10 mA. For type of connection, see page 59.

*Turn on/off time

Q For Dimensions, see page 54.
Q For Schematic and Wiring Diagrams, see page 59.
Q For Cautions for Use, see page 68.

Item Symbol AQZ262 AQZ264 Remarks

Input

LED operate current
Typical

IFon
1.0 mA IL = 100 mA

VL = 10 VMaximum 3.0 mA

LED turn off current
Minimum

IFoff
0.4 mA IL = 100 mA

VL = 10 VTypical 0.9 mA

LED dropout voltage
Typical

VF
1.25 V (1.16 V at IF = 10 mA)

IF = 50 mA
Maximum 1.5 V

Output
On resistance

Typical
Ron

0.036 Ω 1.0 Ω IF = 10 mA
IL = max.
Within 1 s on timeMaximum 0.05   Ω 1.4 Ω

Off state leakage current Maximum ILeak 10 µA IF = 0 mA
VL = max.

Transfer 
characteristics

Switching speed

Turn on time*
Typical

Ton
5   ms 4   ms IF = 10 mA

IL = 100 mA
VL = 10 VMaximum 10 ms

Turn off time*
Typical

Toff
0.32 ms 0.14 ms IF = 10 mA

IL = 100 mA
VL = 10 VMaximum 3.0   ms

I/O capacitance
Typical

Ciso
2.0 pF f = 1 MHz

VB = 0 VMaximum 4.0 pF
Initial I/O isolation resistance Minimum Riso 1,000 MΩ 500 V DC

Maximum operating frequency Maximum — 0.5 cps
IF = 10 mA
Duty factor = 50%
IL = Max., VL = Max.

Ton

Input

Output 10%

90%

Toff
251en_ds_aqz262_264: 010404J

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

–40°F to +185°F

2. Load current vs. ambient temperature 
characteristics in adjacent mounting
IL: Load current;
IL (max.): Maximum continuous load current

3. On resistance vs. ambient temperature 
characteristics
LED current: 10 mA;
Continuous load current: 6A (DC)(AQZ262) 

1A (DC)(AQZ264)
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er PhotoMOS (AQZ262, 264)
 on time vs. ambient temperature 
teristics
rrent: 10 mA; Load voltage: 10 V (DC);
ous load current: 100 mA (DC)

5. Turn off time vs. ambient temperature 
characteristics
LED current: 10 mA; Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)

6. LED operate vs. ambient temperature 
characteristics
Load voltage: 10 V (DC);
Continuous load current: 100 mA (DC)
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 turn off current vs. ambient temperature 
teristics
ltage: 10 V (DC);
ous load current: 100 mA (DC)

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

9. Current vs. voltage characteristics of output 
at MOS portion
Ambient temperature: 25°C 77°F
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 state leakage current vs. load voltage 
teristics
t temperature: 25°C 77°F

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

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
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Load voltage, V
10 20 30 40 500

LED forward current, mA
10 20 30 40 500

LED forward current, mA

ximum operating frequency vs. load 
/current characteristics

rrent: 10 mA; Ambient temperature: 25°C 77°F

14. Output capacitance vs. applied voltage 
characteristics
Frequency: 10 KHz; Ambient temperature: 25°C 77°F

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
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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

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

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
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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

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

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
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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

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

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
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20.-(1) LED dropout voltage distribution
Sample: AQZ262
LED current: 50 mA; Quantity, n=100;
Ambient temperature: 25°C 77°F

20.-(2) LED dropout voltage distribution
Sample: AQZ264
LED current: 50 mA; Quantity, n=100;
Ambient temperature: 25°C 77°F

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. × 0.8
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 Bias test at high temperature and high 
ity (change of on resistance)
y, n=10; Ambient temperature: 85 °C 185°F
ty: 85%, VL=Max. × 0.8

22.-(1) Low temperature storage test (change 
of turn on time)
Quantity, n=10; Ambient temperature: –40°C –40°F

22.-(2) Low temperature storage test (change 
of on resistance)
Quantity, n=10; Ambient temperature: –40°C –40°F
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 High temperature storage test (change 
 on time)
y, n=10; Ambient temperature: 100°C 212°F

23.-(2) High temperature storage test (change 
of on resistance)
Quantity, n=10; Ambient temperature: 100°C 212°F
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PHOTOVOLTAIC MOSFET DRIVER (APV1,2)

TYPES

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.)

PHOTOVOLTAIC 
MOSFET DRIVER

PHOTOVOLTAIC 
MOSFET DRIVER 

(APV1,2)

Type

Output rating Part No.
Packing quantity

Drop-out 
voltage 
(Typ.) 

Short circuit 
current 
(Typ.)

Through hole 
terminal Surface-mount terminal

Tube packing 
style

Tube packing 
style

Tape and reel packing style
Tube Tape and 

reelPicked from 
1/2/3-pin side*1

Picked from 
4/5/6-pin side*2

DIP6pin 8.7V 14µA APV1122 APV1122A APV1122AX APV1122AZ 1 tube contains 50 pcs.
1 batch contains 500 pcs.

1,000 pcs.SOP4pin 8.7V 14µA — — APV1121SX APV1121SZ
—

SOP4pin*3 8.2V 8µA — — APV2121SX APV2121SZ
SSOP*4 8.2V 8µA — — APV2111VY APV2111VW —

1

2

Co
ntr

ol 
cir

cu
it

3

6

4

1

2

4

3

Co
ntr

ol 
cir

cu
it

FEATURES
1. High-speed switching
Since release time is 0.1 ms, the 
MOSFET or other load can be turned off 
quickly in urgent situations. 
2. Space saving
With a built-in control circuit, an external 
resistor is not needed. This contributes to 
making substrates more compact.
3. High insulation
DIP type: 5,000 V
SOP type: 2,500 V
SSOP type: 1,500 V
4. Extensive product lineup
Products include the industry’s smallest 
SSOP type, SOP4 type, and DIP 6 type.

TYPICAL APPLICATIONS
MOSFET driver
Power supply (Vcc) for electronic 
circuits
en_ds_apv1_2: 180105D

For space reason
The package typ

*4 Tape package is 
For space reason
The package typ

RATING
1. Absolute maximum r

Item

Input

LED forward curr
LED reverse volta

Peak forward cur

Power dissipation
I/O isolation voltage

Temperature 
limits

Operating

Storage
s, the initial lette
e indicator “X” an
the standard pac
s, the initial lette

e indicator “Y” an

atings (Ambie
Symbol

ent IF
ge VR

rent IFP

Pin

Viso

Topr

Tstg
255

rs of the product number “AP” and “S” are omitted on the product seal.
d “Z” are omitted from the seal. (Ex. the label for product number APV1121SX is V1121).
king style.
rs of the product number “AP” and “V” are omitted on the product seal.
d “W” are omitted from the seal. (Ex. the label for product number APV2111VY is V2111).

nt temperature: 25°C 77°F)
APV1122(A) APV1121S APV2121S APV2111V Remarks

50mA
5V

1A f = 100 Hz, 
Duty Ratio = 0.1%

75mA
5,000V AC 2,500V AC 2,500V AC 1,500V AC

–40°C to +85°C –40°F to +185°F Non-condensing at 
low temperatures

–40°C to +100°C –40°F to +212°F
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2. Ele

Note: R

Input
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Trans
chara

*Drop
APV11

IF=

**Sho
APV11

IF=

***Tur
APV11

IF=

***Tur

Inpu

Outpu
OTOVOLTAIC MOSFET DRIVER (APV1,2)
ctrical characteristics (Ambient temperature: 25°C 77°F)

ecommended LED forward current IFT: 10mA.

Item Symbol APV1122(A) APV1121S APV2121S APV2111V Condition

LED operate current
Typical

IFon
0.6mA 0.85mA

VOC = 5V
Maximum 3mA

LED turn off current
Minimum

IFoff
0.2mA

VOC = 1V
Typical 0.5mA 0.75mA

LED dropout voltage
Typical

VF
1.15V

IF = 10mA
Maximum 1.5V

t
Drop-out voltage*

Minimum
VOC

6V 5V IF = 10mA
Rv = 10µΩTypical 8.7V 8.2V

Short circuit current**
Minimum

ISC
5µA 3µA IF = 10mA

Rv = 100ΩTypical 14µA 8µA

fer 
cteristics

Turn on time*** Typical Ton 0.4ms 0.8ms IF = 10mA,
CL = 1,000pF

Turn off time*** Typical Toff 0.1ms IF = 10mA,
CL = 1,000pF

I/O capacitance
Typical

Ciso
0.8pF VB = 0V,

f = 1MHzMaximum 1.5pF
Initial I/O isolation resistance Minimum Riso 1,000MΩ 500V DC

-out voltage measurement circuit
22(A) APV1121S, APV2121S, APV2111V

V

10mA

RV=10M‰

1

2

3 4

6

V

IF=10mA

RV=10M‰

1

2 3

4

rt circuit current measurement circuit
22(A) APV1121S, APV2121S, APV2111V

1
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3 4

6

I

10mA

RI=100‰

1
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4

I

IF=10mA

RI=100‰

n on/Turn off time measurement circuit
22(A) APV1121S, APV2121S, APV2111V

1

2

3 4

6
VOUT

CL=1000pF

CL

10mA
1

2 3

4
VOUT

CL=1000pF

CL

IF=10mA
en_ds_apv1_2: 180105D

Q For Dimensions, see page 52.
Q For Schematic and Wiring Diagrams, see page 60.
Q For Cautions for Use, see page 67.

n on time
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5V

1V

Ton Toff



PHOTOVOLTAIC MOSFET DRIVER (APV1,2)
REFERENCE DATA
1. Drop-out voltage vs. ambient temperature 
characteristics
Input current: 10mA

2. Short circuit current vs. ambient temperature 
characteristics
Input current: 10mA

3. LED operate current vs. ambient 
temperature characteristics
Drop-out voltage: 5V

Ambient temperature, °C
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4. LED turn off current vs. ambient temperature 
characteristics
Drop-out voltage: 1V

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

6. Turn on time vs. ambient temperature 
characteristics
LED forward current: 10mA
Load capacity: 1,000pF; output voltage: 5V

0 20 40 60 8085-40 -20
0

2

0.5

1.5

1

LE
D

 tu
rn

 o
ff 

cu
rr

en
t, 

m
A

Ambient temperature, °C

APV1122
APV1121S

APV2121S
APV2111V

0 20 40 8060 100-40 -20
1

1.5

1.1

1.3

1.2

1.4

LE
D

 d
ro

po
ut

 v
ol

ta
ge

, V

Ambient temperature, °C

10mA

20mA

30mA

50mA

0 20 40 60 8085-40 -20
0

2

0.5

1.5

1

T
ur

n 
on

 ti
m

e,
 m

s
Ambient temperature, °C

APV1122
APV1121S

APV2121S
APV2111V

7. Turn off time vs. ambient temperature 
characteristics
LED forward current: 10mA
Load capacity: 1,000pF; output voltage: 1V

8. Turn on time vs. LED forward current 
characteristics
Load capacity: 1,000pF; output voltage: 5V

9. Turn off time vs. LED forward current 
characteristics
Load capacity: 1,000pF; output voltage: 1V
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OTOVOLTAIC MOSFET DRIVER (APV1,2)
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SS
Pho

SSR

SS

Load

AC

Load

AC
R Description and Circuit Configurations
totriac coupler

Rs Technical Information

Isolation type
Zero-

crossing 
function

Model Circuit configuration I/O wave form (for resistive load)

Phototriac

Yes APT

Non APT

Isolation type
Zero-

crossing 
function

Model Circuit configuration I/O wave form (for resistive load)

Phototransistor Yes AQ1
AQ-F

Yes

AQ8
AQ-B
AQ-R
AQ-C
AQ-E
AQ-G
AQ-N

AQ-K

Phototriac 
coupler

Output
terminal

Input
terminal

Zero-crossing
detector circuit

Load voltage

Input signal
ON

OFF

Load current

Phototriac 
coupler

Output
terminal

Input
terminal

Load voltage

Input signal
ON

OFF

Load current

Triac

Phototransistor
coupler

Output
terminal

Input
circuit

Input
terminal

T
rig

ge
r 

ci
rc

ui
t

S
nu

bb
er

 c
irc

ui
t

Zero-crossing
detector circuit

Load voltage

Input signal
ON

OFF

Load current

Triac

Phototriac coupler

Output
terminal

Input
circuit

Input
terminal

T
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r 
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t

S
nu

bb
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 c
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t

Zero-crossing
detector circuit

Load voltage

Input signal
ON

OFF

Load current

Input
circuit

Phototriac coupler

Input
terminal

Zero-crossing
detector circuit

T
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r 

ci
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Triac

S
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 c
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t

Output
terminal

Z
N
R

Load voltage

Input signal
ON

OFF

Load current
010404J

Phototriac AQ-H

Non

AQ8
AQ-B
AQ-C
AQ-G

AQ-H

Phototriac
coupler

Input
terminal

Output
terminal

Triac

Zero-crossing
detector circuit

Load voltage

Input signal
ON

OFF

Load current

Output
terminal

Input
circuit

Input
terminal

T
rig

ge
r 

ci
rc

ui
t

S
nu

bb
er

 c
irc

ui
tPhototriac

coupler
Triac

Load voltage

Input signal
ON

OFF

Load current

Phototriac 
coupler

Triac
Output
terminal

Input
terminal

Load voltage

Input signal
ON

OFF

Load current



SSR (continued)

I/O relays

Load Isolation type
Zero-

crossing 
function

Model Circuit configuration I/O wave form (for resistive load)

DC

Photodiode — AQ-E

Phototransistor —
AQ1
AQ-F
AQ-C

DC 
logic 

output
Phototransistor

— AQ-C 
(IAC)

— AQ-C 
(IDC)

Load Isolation type
Zero-

crossing 
function

Model Circuit configuration I/O wave form (for resistive load)

AC Phototransistor Yes OAC

DC Phototransistor — ODC

Input 
terminal

Input
circuit

C
on

tr
ol

 c
irc

ui
t

Input signal
ON

OFF

Load current

Load
transistor

Phototransistor
coupler

Output
terminal

Input
circuit

Input
terminal

D
riv

er
 c

irc
ui

t

A
 r

ev
er

se
 c

on
ne

ct
io

n
pr

ot
ec

tio
n 

di
od

e

Input signal
ON

OFF

Load current

Input
circuit

Phototransistor
coupler

Input
terminal

Lo
ad

 tr
an

si
st

or

Z
en

er
 d

io
de

R
ec

tif
ie

r

Output condition

Input signal

OFF

OFF
ON

ON

Input
circuit

Phototransistor
coupler

Input
terminal

Output
terminal

Lo
ad

 tr
an

si
st

or

Z
en

er
 d

io
de

Output condition

Input signal

OFF

OFF

ON

ON

Triac

Phototransistor
couplerON indicator

LED

Output
terminal

Input
circuit

Input
terminal

T
rig

ge
r 

ci
rc

ui
t

S
nu

bb
er

 c
irc

ui
t

Zero-crossing
detector circuit

Load voltage

Input signal
ON

OFF

Load current

ON indicator

LED

Load
transistor

Phototransistor
coupler

Output
terminal

Input
circuit

Input
terminal

ve
r 

ci
rc

ui
t

er
se

 c
on

ne
ct

io
n

ct
io

n 
di

od
e

Input signal
ON

OFF
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DC 
logic 

output

Phototransistor — IAC

Phototransistor — IDC

D
ri

A
 r

ev
pr

ot
e Load current

Phototransistor
coupler ON indicator

LED
Vcc

Ground

Output
terminalInput

circuit
Input
terminal

R
ec

tif
ie

r

“L”

Input signal
ON

OFF

Output signal
“H”

Phototransistor
coupler ON indicator

LED
Vcc

Ground

Output
terminalInput

circuit
Input
terminal

“L”

Input signal
ON

OFF

Output signal
“H”
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inciple of Operation
 Switching Characteristics

 for AC Loads
ro-crossing SSR
ero-crossing SSR uses a 
transistor or phototriac coupler to 
 the input from the output (see the 

 configuration on the previous 
. When the input signal is activated, 
ternal zero-crossing detector circuit 
rs the triac to turn on as the AC load 
e crosses zero.
ad current is maintained by the 
 latching effect after the input signal 
ctivated, until the triac is turned off 
the load voltage crosses zero. The 
ing describes voltage and current 
forms for different types of loads:
istive loads
 resistive loads cause no phase 
etween the voltage and current, the 
urns on when the AC load voltage 
s zero after the input signal is 

ted. The SSR turns off when the 
ad voltage crosses zero and the 
urrent is turned off after the input 
 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.

(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 
on, since there is no zero-crossing 
detector circuit. The load current is 
maintained by the triac's latching effect 
after the input signal is deactivated, until 
the AC load voltage crosses zero.

• Resistive loads

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. I/O 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.
(2) Output modules (Types OAC and 
ODC)
The OAC type output module employs a 
circuit configuration identical to that of the 
zero-crossing SSR for AC loads; the 
ODC type output module employs a 
circuit configuration identical to that of the 
SSR for DC loads.

ltage

ltage

oltage

rrent

Load voltage

Input voltage

SSR
output voltage

Load current

AC load voltage

Input voltage

SSR
output voltage

Load current
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Terminology of Phototriac Coupler/AQ-H 
Relay’s

Term Symbol Description

Input side

LED forward current IF
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 IFP Maximum instantaneous value of the forward current.
LED dropout voltage VF Dropout voltage between the input terminals due to forward current.

Output side

Repetitive peak OFF-state voltage VDRM
Maximum voltage with repeatability that can be applied continuously between 
the output terminals.

ON-state RMS current IT(RSM)
Effective current value, based on designated conditions, that can flow 
continuously between output terminals.

Non-repetitive surge current ITSM

Maximum current, without repeatability, that is based on designated conditions. 
Normally this is expressed as the wave height value of one power frequency 
current sinusoidal cycle.

Peak ON-state voltage VTM
Effective value of the voltage drop when a regulated load current flows between 
the output terminals when device is on.

Peak OFF-state current IDRM
Current that flows to output when a regulated load voltage is applied between 
the output terminals when device is off.

Electrical 
Characteristics

Trigger LED current IFT

Current flow when LED current is augmented and output is on, when regulated 
power supply voltage and load has been connected between the output 
terminals.

Holding current IH
Load current to maintain on state after output terminals have been turned on 
based on designated conditions.

Critical rate of rise of OFF-state voltage dv/dt Output terminals do not go to the on state from the off state based on designated 
conditions.

Zero-cross voltage VZC
In the zero-cross method, when input is turned on, the maximum voltage value 
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.

I/O capacitance Ciso Capacitance between the input and output terminals.

I/O isolation resistance Riso Resistance between terminals (input and output) when a specified voltage is 
applied between the input and output terminals.
263010404J
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Te

Input 

Load 

Electr
Chara
rminology
Term Description

side

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.

Recovery voltage Threshold at which the output turns off as the control voltage is gradually decreased with the 
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.

side

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 supply 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.

Non-repetitive surge current
Maximum non-repetitive load current allowable under the specified heat dissipation and 
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 that flows in the SSR output circuit when the specified supply voltage is applied to the 
output with no control voltage applied to the input.

“ON-state” voltage drop Output voltage drop caused by a specified load current supplied to the SSR output which is 
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.

Output 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.

Repetitive peak voltage, max.

Maximum repetitive voltage which can be continuously applied across the SSR output 
terminals. In general, a voltage of more than 400 V AC is used for 100 V AC applications, and 
more than 500 V AC for 200-250 V AC applications, to absorb supply voltage variations or on/
off surges.

Critical turn-off voltage rise ratio
SSRs may turn on if a turn-off voltage with a steep rising edge is applied. This phenomenon is 
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.

ical 
cteristics

Operate time, max. Time until the SSR output turns on after the specified control voltage is applied to the input.

Release time, max. Time until the SSR output turns off after the specified control voltage is removed from the 
input.

Insulation resistance Resistance measured with a specified voltage applied across the input and output, or across 
the input or output and frame ground.

Breakdown voltage Maximum voltage below which no dielectric breakdown occurs when applied for 1 minute 
across the same test points as those used for insulation resistance testing.

Vibration resistance

Functional: The device sustains no damage and meets the specifications if it is exposed to 
vibration 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 vibration with its magnitude not exceeding this threshold during operation.

Shock resistance

Functional: The device sustains no damage and meets the specifications if it is exposed to 
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.
010404J

Ambient temperature Ambient temperature range over which the SSR operates normally under the specified heat 
dissipation and load current conditions.

Storage temperature Ambient temperature range over which an SSR can be safely stored for extended periods 
without sustaining damage or performance degradation.



Cautions For Use of Phototriac Coupler
1. The internal IC could be damaged if 
a short forms between the I/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.

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. 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 

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 output: 

No greater than 0.25 W/cm2

• 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 

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

(2) Double wave soldering method

(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 

1

SOP4, DIP4
4

2 3

Load

1

DIP6
6

3 4

2

Load

Emin. Emax.

T1

T2

T3

T1 = 155 to 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

t1 t2

T2

T1

t1 t2 t3

T1 = 120°C 248°F or less
T2 = 260°C 500°F or less
t1 = 60 s or less
t2+t3 = 5 s or less
265010404J

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).

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.

temperature may increase excessively. 
Check the temperature under mounting 
conditions.
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9. The
1) Tap

T

SO p
4-pi

4-pin
t

6-pin
t

DIP
wid

DIP
wid
 following shows the packaging format
e and reel mm inch

ype Tape dimensions Dimensions of paper tape reel

ackage 
n type

 SMD 
ype

 SMD 
ype

 4-pin 
e type

0.3±0.05
.012±.002

Tractor feed holes
Direction of picking

7.2±0.1
.284±.004

1.75±0.1
.069±.0041.55±0.05 dia.

.061±.002 dia.

2.8±0.3
.110±.012

Device mounted
on tape

5.5±0.1
.217±.004

4.7±0.1
.185±.00412±0.3

.472±.012

1.55±0.1 dia.
.061±.004 dia.4±0.1

.157±.004
2±0.1
.079±.004

12±0.1
.472±.004

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

21±0.8
.827±.031 80±1 dia.

3.150±.039 dia.

2±0.5
.079±.020

13±0.5 dia.
.512±.020 dia. 14±1.5

.551±.059
2±0.5
.079±.020

250±2 dia.
9.843±.079 dia.

80±1 dia.
3.150±.039 dia.

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

Device mounted
on tape

Direction of picking
Tractor feed holes

1.5     dia.
.059      dia.

1.55–0.1 dia.
.061–.004 dia.

–0.1
-0

–.004
-0

4–0.1
.157–.004�

2–0.1
.079–.004

10.2–0.1
.402–.004

12–0.1
.472–.004�

0.3–0.05
.012–.002�

4.2–0.3
.165–.012�

12–0.3
.472–.012

5.5–0.1
.217–.004�

1.75–0.1
.069–.004

5.25–0.1
.207–.004�

80–1 dia.
3.150–.039 dia.

13–0.5 dia.
.512–.020 dia.

21–0.8
.827–.031

13.5–2.0
.531–.079

2–0.5
.079–.020

2–0.5
.079–.020 300–2 dia.

11.811–.079 dia.
80–1 dia.
3.150–.039 dia.

(1) When picked from 1/2/3-pin side: Part No. APTPPPPAX (Shown above)
(2) When picked from 4/5/6-pin side: Part No. APTPPPPAZ

0.3±0.05
.012±.002

Tractor feed holes

Device mounted
on tape

Direction of picking

1.6±0.1 dia.
.063±.004 dia.

4.5±0.3
.177±.012

4±0.1
.157±.0042±0.1

.079±.004

10.1±0.1
.400±.004

1.75±0.1
.069±.004

9.2±0.1
.362±.00412±0.1

.472±.004

7.5±0.1
.295±.004

16±0.3
.630±.012

1.5     dia.
.059     dia.

+0.1
-0

+.004
-0

Direction of picking
1.75–0.1

.069–.0044.0–0.1

.157–.004

Device mounted

0.35–0.05

.014–.002
5.25–0.1

.207–.004

12.1–0.1

.476–.004

24.0–0.3

.945–.012

11.5–0.1

.453–.004

Tractor feed holes
1.5     dia.
.059      dia.

+0.1
-0   

+.004
-0     

2.0–0.5

.079–.020

21.0–0.8

.827–.031

330–2

12.992–.079

100–1 dia.
3.937–.039 dia.

100–1 dia.
3.937–.039 dia.
010404J

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

 6-pin 
e type

   (1) When picked from 1/6-pin side: Part No. APTPPPPWAY (Shown above)
   (2) When picked from 3/4-pin side: Part No. APTPPPPWAW

on tape

3.7–0.3

.146–.012 12.0–0.1

.472–.004
2.0–0.1

.079–.004

1.6–0.1 dia.
.063–.004 dia. 13–0.5 dia.

.512–.020 dia.
1.7–0.8

.067–.031
25.5–2.0

1.004–.079

Direction of picking
1.75–0.1

.069–.0044.0–0.1

.157–.004

Device mounted
on tape

0.35–0.05

.014–.002
9.2–0.1

.362–.004

4.3–0.3

.169–.012

12.1–0.1

.476–.004

12.0–0.1

.472–.004
2.0–0.1

.079–.004

1.6–0.1 dia.
.063–.004 dia.

24.0–0.3

.945–.012

11.5–0.1

.453–.004

Tractor feed holes
1.5     dia.
.059      dia.

+0.1
-0   

+.004
-0     

2.0–0.5

.079–.020

21.0–0.8

.827–.031

330–2

12.992–.079

13–0.5 dia.
.512–.020 dia.

100–1 dia.
3.937–.039 dia.

100–1 dia.
3.937–.039 dia.

1.7–0.8

.067–.031
25.5–2.0

1.004–.079



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)

(DIP 4-pin type)

(DIP 6-pin type)

(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.

StopperB (green) StopperA (gray)

Stopper B Stopper A

StopperB StopperA
267010404J
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 following shows the packaging format
e and reel mm inch
Type Tape dimensions Dimensions of paper tape reel

 SMD type

 internal IC could be damaged if 
rt forms between the I/O 
nals while the solid state relay is 
red.
tput spike voltages
 figure below shows an ordinary 

. Please add a snubber circuit or 
r, as noise/surge on the load side 
damage the unit or cause 
nctions.

Connection of an external resister, etc., 
to terminal No. 5 (gate) is not necessary. 
n if spike voltages generated at the 
re limited with a clamp diode if the 
 wires are long, spike voltages will 
 by inductance. Keep wires as short 
ssible to minimize inductance.
ple in the input power supply
 LED operate current at Emin, 
ain min. 10 mA
p the LED operate current at 50 

 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/cm2

• 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.

1 8

4

3

2

5

6

Load

VL(AC)

Emin. Emax.

1.5     dia.
.059     dia.

+0.1
-0

+.004
-00.3±0.05

.012±.002

Tractor feed holes

Device mounted
on tape

Direction of picking

2±0.1

10.1±0.1
.400±.004

4±0.1
.157±.004

1.75±0.1
.069±.004

10.2±0.1
.402±.00412±0.1

7.5±0.1
.295±.004

16±0.3
.630±.012

21±0.8
.827±.031

80±1 dia.
3.150±.039 dia.

   2±0.5
.079±.020

80±1 dia.
3.150±.039 dia.

300±2 dia.
11.811±.079 dia.
010404J

(1) When picked from 1/2/3/4-pin side: Part No. AQHPPPAX (Shown above)
(2) When picked from 5/6/8-pin side: Part No. AQHPPPAZ

1.55±0.1 dia.
.061±.004 dia.

4.5±0.3
.177±.012

.079±.004.472±.004

13±0.5 dia.
.512±.020 dia.

17.5±2.0
.689±.079

2±0.5
.079±.020

e
es are packaged in a tube so pin 
is on the stopper B side. Observe 
t orientation when mounting them 
 boards.
ype)

StopperB StopperA



Cautions for Use

SAFETY WARNINGS

Cautions for Use

Cautions for Use
• 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.

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.

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.

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

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.

4. When the input terminals are 
connected with reverse polarity

5. In the case of operating voltage 
containing ripple
If the SSR control voltage contains ripple, 
the peak of the ripple should not exceed 
the maximum rated control voltage, and 
the bottom of the ripple should exceed 
the minimum rated control voltage.

6. Cleaning solvents compatibility
Dip cleaning with an organic solvent is 
recommended for removal of solder flux, 
dust, etc. Select a cleaning solvent from 
the following table. If ultrasonic cleaning 
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.

7. Others
(1) If an SSR is used in close proximity to 
another SSR or heat-generating device, 

Load
power
supply

Load

SSR

�

�
Varistor

Load
power
supply

Load

SSR

�

�

Type Load 
current

All AQ-G models 20 mA

AQ-E AC output type
DC output type

20 mA
1 mA

All AQ-R models 100 mA
All AQ-N models 100 mA
All AQ-K models 100 mA

AQ-F AC output type
DC output type

50 mA
5 mA

AQ-B 100 V type
200 V type

10 mA
20 mA

AQ-C
100 V type with AC output
200 V type with AC output
DC output type

10 mA
20 mA
1 mA

AQ1 AC output type
DC output type

50 mA
5 mA

AQ8 100 V type
200 V type

25 mA
50 mA

I/O 
relays

AC output module
DC output module

50 mA
5 mA

SSR

�

�

Control
voltage
source

R

C

Cleaning solvent
Compatibility

P: Yes
×: No

Chlorine-
base

• Trichlene
• Chloroethlene P

Adueous
• Indusco
• Hollis
• Lonco Terg

P

Alcohol-
base

• IPA
• Ethanol P

Others • Thinner
• Gasoline ×

Peak ripple voltage

Valley ripple voltage

0 V
269010404J

Snubber Circuit

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.

Load
power
supply

Load

SSR

�

�

R0 (dummy resistor) Type If the polarity of the input control 
voltage is reversed

AQ1
I/O relay
AQ-F
AQ-K
AQ-N

Reversing the polarity will not cause 
damage to the device, due to the 
presence of a protection diode, but the 
device will not operate.

AQ-G
AQ-E
AQ8
AQ-B
AQ-R
AQ-C
AQ-H

Reversing the polarity may cause 
permanent damage to the device. Take 
special care to avoid polarity reversal 
or use a protection diode in the input 
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
     τ=(RL+R) × C ------------1
By setting formula 1 so that it is below dv/
dt value you have:

By setting C = 0.1 to 0.2 µF, dv/dt can be 
controlled to between nV/µs and n+V/µs 
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.

C τ = 0.632VA -----2(RL+R) (dv/dt) × (RL+R)
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tection Circuit

election
e is no resistance R (the resistance 
trols the discharge current from 
nser C), at turn-on of the SSR, 
will be a sharp rise in dv/dt and the 
eak value discharge current will be-
 flow. This may cause damage to 
ternal elements of the SSR. There-

Load
power
supply

Inductive
load

Snubber circuit

SR

�

VA

RL

R

C
�

fore, it is always necessary to insert a re-
sistance R. In normal applications, for the 
100 V line, have R = 10 to 100 Ω and for 
the 200 V line, have R = 20 to 100 Ω. 
(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.

     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 µF and R = 
20 to 100 Ω. There are cases of reso-
nance in the inductive load, so the appro-
priate care must be taken when making 
your selections.

2
AP=

C × V × f ------------ �2

 used in high-reliability equipment 
e careful thermal design. In particu-
ction temperature control has a 

cant effect on device function and 
e. The rated load current for board-

ting SSRs is defined as the maxi-
current allowable at an ambient 
rature of 40°C (30°C) and under 
l cooling. If the ambient tempera-
xceeds 40°C (30°C), load current 
ng is necessary according to the 
urrent versus ambient temperature 
. 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-
quate 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

5 A AQ5A2-ZP3/28V 
DC AQ-HS-5A

10 A
AQ-R (10 to 20A)

AQP-HS-20A
AQ-N (10 to 20A)

15 A
AQ-R (10 to 20A)

AQP-HS-20A
AQ-N (10 to 20A)

20 A
AQ-R (10 to 20A)

AQP-HS-20A
AQ-N (10 to 20A)

25 A AQ-N (25A)
AQP-HS-30/40A

40 A AQ-R (40A)
40 A AQ-N (40A) AQP-HS-N40

eliability SSR circuits require an 
ate protection circuit, as well as 
l study of the characteristics and 
um ratings of the device.

er-Voltage Protection
SR load power supply requires ad-
e protection against over-voltage 
 from various causes. The methods 
r-voltage protection include the fol-
:
e devices with a guaranteed re-

 surge withstand voltage
olled avalanche devices, etc.)
ppress transient spikes
 switching device in the secondary 
 of a transformer or use a switch 

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 
(1 mA±10%)
(4) Tolerance of rated voltage (10%)
For application to 100 V AC lines, choose 
a ZNR with the following rated voltage:
(1) × (2) × (3) × (4) = (100×2) 
×1.1×1.1×1.1 = 188 (V)

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
r
u
u
m

t
s
e
g
s

r
u

it
d

 s
e 
 C
s t
al 

te
S
 le
er

p
te
 c
y 7
r 
xim
fo
e

010404J

 Type Description

low opening speed.
a surge absorption circuit
R surge absorber or varistor 
he load power supply or SSR. 
care must be taken so power on/

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 

Use a current limiting fuse or circuit 
breaker in series with the load power 
supply.

rs (Resistive Load)
R is best suited to resistive loads. 
vels can be drastically lowered 
o-crossing switching.
s
n or halogen lamps draw a high 
urrent when turned on (approxi-
 to 8 times the steady-state cur-

zero-crossing SSRs; 
ately 9 to 12 times, in the worst 

r non zero-crossing SSRs). 
 an SSR so the peak of the inrush 

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 
does not exceed 50% of the SSR surge-
on current. For small solenoid valves and 
AC relays in particular, a leakage current 
may cause the load to malfunction after 
the SSR turns off. In such an event, use a 

dummy resistor in parallel with the load.
• Using an SSR below the Specified Load

Load power
supply

Load

SSR Output

Dummy resistor



Cautions for Use

Load Inrush Current Wave Forms and Timing

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

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 µH) in series to the SSR 
to suppress dv/dt error.

Flip-flop
or manual
switch

SSR2 (for
reverse
rotation)

R2

R3

TR

TR

R1

R4

�

�

�

�

SSR1 (for
forward
rotation)

�

�

�

�R2

R1

R3
C1

C1

L

C

ZNR

Single-phase
induction motor

Load power supply

SSR
L

��

C

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 

on or off. In such an event, use an induc-
tor (200 to 500 µH) in series with the SSR 
to suppress dv/dt turn on.

i

(1) Incandescent Lamp Load

Incandescent lamp

io

i

(2) Mercury Lamp Load i/io = 3 times

io

3 to
5 minutes

In general, discharge lamp circuits use a combination of a discharge
tube, transformer, choke coils, and capacitors. Note that the lamp may

Contacts L

C

(for high power factor type)

(3) Fluorescent Lamp Load
i/io = 5 to 10 times

ioi

10 s
or less
271010404J

Approx. 1/3 s
Inrush current/rated current =
i/io = 10 to 15 times

draw an inrush current may be 20 to 40 times the steady-state current,
especially if the supply impedance is low in the high power factor type.

(4) Motor Load i/io = 5 to 10 times

ioi

0.2 to 0.5 s

Repetitive transients
resulting from backing
or inching operations
cause much severer
conditions.

(5) Solenoid Load i/io = 10 to 20 times

io

0.07-0.1 s

i

(6) Electromagnetic Contact Load
i/io = 3 to 10 times

io

1 to 2 cycles
(1/60 to 1/30 s)

i

(7) Capacitive Load
i/io = 20 to 40 times

io

1/2 to 2 cycles
(1/120 to 1/30 s)

i
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Load
supp

4. TTL

Loa
sup

6. Sel
Vcc

B

1. NP
1) Pho

* Pho
tions for Use
 Driving Circuits

totriac Coupler, AQ-H Solid State Relay Driving Circuits

lay Driver 2. NPN Transistor Driver 3. PNP Transistor Driver

Load

 power
ly

Relay contacts
Vcc

SSR

�

�

�

�

Load

Load power
supply

NPN Transistor

Vcc

SSR

�

�

�

�

Load

Load power
supply

PNP Transistor

Vcc

SSR

�

�

�

�

/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

d power
ply

TTL, DTL, IC

Vcc

SSR

�

�

�

�

Load

Load power
supply

C-MOS, IC

Vcc

SSR

�

�

�

�

Load

Load power
supply

C-MOS, IC

Vcc SSR

�

�

�

�

f Sustaining Circuit Using SSR 7. Driving with a Shared Supply 8. SSRs Used in Series

Load power
supply

R

A

SSR ZNR

Terminal A: ON input pulse
Terminal B: OFF input pulse

� �

� �

Load

Load power
supplyZNRSSR

SW

C

� �

� �

Load

Load power
supply

ZNR

ZNR

SSR

� �

� �

SSR

� �

� �

Load

Vcc

N Transistor Driver
010404J

totriac Coupler

totriac coupler and AQ-H is current driving type.

2) AQ-H Solid State Relay

Load

Load power
supply

�

�

�   

�

Vcc

NPN Transistor

Load

Load power
supply

�

�

�

�

Vcc

NPN Transistor



SSR Application Examples
Typical Applications
1. Light Bulb 2. Electric Furnace Temperature Control

* KT Temperature Controller is available.

SSR

Control switch

Control voltage
source

Light bulb

Load power
supply

�

�

�

�

SSR

Input signal
source and
temperature
sensor

Input Load

Heater
load

Load power
supply

�

�

�

�

3. Single-Phase Induction Motor Control 4. Reversible Control for a Single-Phase Induction Motor

SSR
Single-phase
Induction motor

Control switchControl voltage source

�

�

�

�

Load power
supply

Flip-flop
or manual
switch

SSR2 (for
reverse
rotation)

R2

R3

TR

TR

R1

R4

�

�

�

�

SSR1 (for
forward
rotation)

�

�

�

�R2

R1

R3
C1

C1

L

C

ZNR

Single-phase
induction motor

Load power supply

5. Three-Phase Induction Motor Control 6. Reversible Control for a 3-Phase Induction Motor

SSR
(R)

(S)

(T)

M

�

�

�

�

SSR

�

�

�

�

SSR1 (for
forward
rotation)

�

�

�

�

SSR2 (for
reverse
rotation)

�

�

�

�

� �

L R
(R)

L

ZNR

ZNR

ZNR

(S) M
273010404J

Note: Take special care in the design to ensure that both the forward and reverse 
SSRs do not turn on at the same time.

Control
voltage
source

SSR2 (for
reverse
rotation)

� �

SSR1 (for
forward
rotation)

�

�

�

�

L R
(T)
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2. Air

Input
power
supply

Input
power
supply
ototriac Coupler/AQ-H Application 
amples

ical Applications
perature control for heater control

flow control for fan motors

Phototriac
coupler

R

R

C

Varistor

Triac

Load power
supply

3

41

2

Heater load

R

R

C

Varistor

Load power
supply

82

3 6

M
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Phototriac Coupler (APT)

TYPES
1. SOP Type

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

Phototriac Coupler for 
the Industrial Machinery, 
Consumer Electronics, 

and SSR Markets

Phototriac 
Coupler (APT)

Type
Output rating*

Type Package size
Part No.

Packing quantity 
in tape and reelRepetitive peak 

OFF-state voltage
ON-state RMS 

current
Picked from 

the 1/2-pin side
Picked from 

the 3/4-pin side

AC type 600 V 50 mA
Zero-cross

SOP4pin
APT1211SX APT1211SZ

1,000 pcs.
Non zero-cross APT1221SX APT1221SZ

Type

Output rating*

Type Package 
size

Part No.

Packing quantityRepetitive 
peak 

OFF-state 
voltage

ON-state 
RMS 

current

Through 
hole 

terminal
Surface-mount terminal

Tube packing style Tape and reel packing style Tube Tape and reel
APT1211AX APT1211AZ 

Please contact us about VDE certified products.
VDE

1

2

4

3ZC
Zero-cross circuit

1

2

4

3

1

3
2

6

4ZC
Zero-cross circuit

1

3
2

6

4

FEATURES
1. Two types available: Non zero-cross 
type and zero-cross type
2. Many package sizes available.
3. High dielectric strength. (Between 
input and output: SOP 3, 750 V; DIP 
5,000 V)
4. This type is for both 100 and  200 V 
AC.
5. Terminal 5 of the DIP 6-pin type is 
completely molded.

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 
flush valve for personal hygiene system
4. Heater control for copiers and other 
products
5. Triac driver for SSRs
en_ds_apt1_phototria

Note: For space reasons th
6-pin types, and the 
* Repetitive peak OF

AC 
type 600 V 10
c_

e in
pac
F-s

0 m
275coupler: 010404J

itial 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 
kage type indications “X” and “Z” have been omitted from the product label. (Example: The label for product number APT1221AZ is 1221.)
tate voltage and surge on current express the peak AC.

A

Zero-cross

DIP4pin

APT1211 APT1211A (Picked from the 
1/2-pin side)

(Picked from the 
1/2/3-pin side) [DIP4pin] 

1 tube contains 
100 pcs. 

1 batch contains 
1,000 pcs. 
[DIP6pin] 

1 tube contains 
50 pcs. 

1 batch contains 
500 pcs.

[DIP4pin] 
[DIP6pin] 
1,000 pcs.

Non 
zero-cross APT1221 APT1221A

APT1221AX 
(Picked from the 

1/2-pin side)

APT1221AZ 
(Picked from the 
1/2/3-pin side)

Zero-cross

DIP6pin

APT1212 APT1212A
APT1212AX 

(Picked from the 
1/2/3-pin side)

APT1212AZ 
(Picked from the 

4/6-pin side)

Non 
zero-cross APT1222 APT1222A

APT1222AX 
(Picked from the 
1/2/3-pin side)

APT1222AZ 
(Picked from the 

4/6-pin side)
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RAT
1. Abs

* Do no
   APT1

2. Ele

*Recom
**Applic
***Turn

Input

Outpu

Total 
I/O iso

Temp

Input

Outpu

Trans
chara
tics

Input

Outpu

DIM
totriac Coupler (APT)
ING
olute maximum ratings (Ambient temperature: 25°C 77°F)

t exceed 50 mA of ON state RMS current in case of following load voltage condition.
211, APT1221: more than 100 V AC; APT1212, APT1222: more than 120 V AC

ctrical characteristics (Ambient temperature: 25°C 77°F)

Note: For type of connection, see page 277.mended LED current IF = 20mA
able part numbers: APT1211S, APT1211, APT1212.

 on time

Item Symbol APT1211S APT1221S APT1211 APT1221 APT1212 APT1222 Remarks
LED forward current IF 50 mA
LED reverse voltage VR 6 V

Peak forward current IFP 1 A f = 100 Hz, 
Duty Ratio = 0.1%

t

Repetitive peak 
OFF-state voltage VDRM 600 V

ON-state RMS current* IT(RMS) 0.05 A 0.1 A AC
Non-repetitive surge current ITSM 0.6 A 1.2 A In one cycle at 60Hz

power dissipation PT 350 mW 500 mW
lation voltage Viso 3,750 V AC 5,000 V AC

erature limits
Operating Topr –40°C to +100°C –40°F to +212°F Non-condensing at 

low temperatures
Storage Tstg –40°C to +125°C –40°F to +257°F

Item Symbol APT1211S, APT1211, APT1212 APT1221S, APT1221, APT1222 Condition

LED dropout voltage
Typical

VF
1.18 V

IF = 10 mA
Maximum 1.3 V

LED reverse current
Typical

IR
—

VR = 6 V
Maximum 10 µA

t

Peak OFF-state 
current

Typical
IDRM

— IF = 0
VDRM = 600 VMaximum 1 µA

Peak On-state 
voltage

Typical
VTM

1.3 V IF = 10 mA
ITM = 0.05 AMaximum 2.5 V

Holding current
Typical

IH
0.3 mA

Maximum 3.5 mA
Critical rate of rise of 
OFF-state voltage Minimum dv/dt 500 V/µs VDRM = 600 V ×1/M2

fer 
cteris-

Trigger LED current* Maximum IFT 10 mA VD = 6 V
RL = 100 Ω

Zero-cross voltage** Maximum VZC 50 V — IF = 10 mA

Turn on time*** Maximum TON 100 µs
IF = 20 mA
VD = 6 V
RL = 100 Ω

I/O capacitance Maximum Ciso 1.5 pF f = 1 MHz
VB = 0

I/O resistance Minimum Riso 50 GΩ 500 V DC

90%
en_ds_apt1_phototriac_coupler: 010404J

t

Ton

ENSIONS

Terminal thickness = 0.15 .006
General tolerance: ±0.1 ±.004

4.4±0.2
.173±009

4.3±0.2
.169±.009 2.0±0.2

.079±.009

2.54
.100

0.1
.0040.4

.016

6.8±0.4
.268±016

0.5
.020

0.5
.020

0.4
.016

Recommended mounting pad (TOP VIEW)

Tolerance: ±0.1 ±.004

1.2
.047

0.8
.032
2.54
.100

6.0
.236

mm inch



Phototriac Coupler (APT)

SCHEMATIC AND WIRING DIAGRAMS
Notes: E1: Power source at input side; IF: Trigger LED forward current; VL: Load voltage; IL: Load current;

Schematic Output 
configuration Load Wiring diagram

mm inch

Terminal thickness = 0.15 .006
General tolerance: ±0.1 ±.004

4.78
.188

6.4
.252

2.7
.106

7.62–0.05
.300–.002

Max. 10¡

Max. 10¡

1.0
.039

0.33
.013

0.2
.0083.0

.118

0.47
.019

3.2–0.2
.126–.008

0.47
.019

2.54
.100

PC board pattern (BOTTOM VIEW)

Tolerance: ±0.1 ±.004
Recommended mounting pad (TOP VIEW)

Tolerance: ±0.1 ±.004

4-0.8 dia.
4-.031 dia.

7.62
.300

6.4
.252

2.54
.100

2.54
.100

8.3
.327

1.9
.075

1.5
.059 2.54

.100

Terminal thickness = 0.15 .006
General tolerance: ±0.1 ±.004

6.4±0.05
.252±.002

7.62±0.05
.300±.002

3.4
.134

3.9±0.2
.154±.008

3
.118

8.8±0.05
.346±.002

Max. 10¡

Max. 10¡

0.47
.019

0.47
.019

0.47
.019

1.25
.049 2.54

.100
2.54
.100

1.25
.049

1.25
.049

PC board pattern (BOTTOM VIEW)

Tolerance: ±0.1 ±.004
Recommended mounting pad (TOP VIEW)

Tolerance: ±0.1 ±.004

5.08
.2006-0.8 dia.

6-.031 dia.

7.62
.3006.4

.252
2.54
.100

2.54
.100

8.3
.327

1.9
.075

1.5
.059

2.54
.100

2.54
.100

1 4
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utions for Use, see page 265.
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totriac Coupler (APT)
ERENCE DATA

ctive on current vs. ambient temperature 
teristics
le ambient temperature: –40°C to +100°C 

–40°F to +212°F
sample: APT1211S, APT1221S

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

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
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voltage vs. ambient temperature 
teristics

 LED current: 10 mA; ON current: 50 mA (AC)

5. Trigger LED current vs. ambient temperature 
characteristics
Load voltage: 6 V (DC); Load resistance: 100Ω

6. LED dropout voltage vs. ambient 
temperature characteristics

Ambient temperature, °C
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 on time vs. trigger LED current
ltage: 6V (DC)
sistance: 100Ω

8. Off state leakage current vs. load voltage
Ambient temperature: 25°C 77°F

9. Hold current vs. ambient temperature 
characteristics

50

100

200

150

O
ff 

st
at

e 
le

ak
ag

e 
cu

rr
en

t, 
A

10-11

10-9

10-7

10-5

0.001

H
ol

d 
cu

rr
en

t, 
m

A

0.5

1

1.5

2

en_ds_apt1_phototriac_coupler: 010404J

Trigger LED current, mA

0
0 2010 30 40 50

Load voltage, V

6040 80 100200
10-13

Ambient temperature, °C

0
–40 –20 0 20 40 60 80 100

ro-cross voltage vs. ambient 
rature characteristics
 LED current: 10 mA (APT1211S)

Ambient temperature, °C

0

20

10

30

40

50

–40 –20 0 20 40 60 80 100



Phototriac Coupler (APT12PPW)

TYPES

Phototriac Coupler 
Wide Terminal Type 

(IEC compliant 
reinforced insulation)

Phototriac 
Coupler 

(APT12PPW)

Type

Output rating*

Type Package 
size

Part No.

Packing quantityRepetitive 
peak 

OFF-state 
voltage

ON-state 
RMS 

current

Through 
hole 

terminal
Surface-mount terminal

Tube packing style Tape and reel packing style Tube Tape and 
reel

AC 
type 600 V 100 mA

Zero-cross

DIP4pin

APT1211W APT1211WA
APT1211WAY 

(Picked from the 
1/4-pin side)

APT1211WAW 
(Picked from the 

2/3-pin side)
[DIP4pin] 

1 tube contains 
100 pcs. 
1 batch 

contains 1,000 
pcs. [DIP6pin] 
1 tube contains 

50 pcs. 
1 batch 
contains 
500 pcs.

[DIP4pin] 
[DIP6pin] 
1,000 pcs.

Non 
zero-cross APT1221W APT1221WA

APT1221WAY 
(Picked from the 

1/4-pin side)

APT1221WAW 
(Picked from the 

2/3-pin side)

Zero-cross

DIP6pin

APT1212W APT1212WA
APT1212WAY 

(Picked from the 
1/6-pin side)

APT1212WAW 
(Picked from the 

3/4-pin side)

Non 
zero-cross APT1222W APT1222WA

APT1222WAY 
(Picked from the 

1/6-pin side)

APT1222WAW 
(Picked from the 

3/4-pin side)

Please contact us about VDE certified products.
VDE

1

2

4

3ZC
Zero-cross circuit

1

2

4

3

1

3

2

6

4ZC
Zero-cross circuit

1

3

2

6

4

FEATURES
1. Distance between input and output 
terminals is 10.16 mm .400 inch. 
(IEC335 standard of min. 8 mm .315 
inch maintained.)
2. Only ours handles both 100 and 200 
V AC loads
This relay handles both voltages in a 
single product it is not necessary for 
users that use both types to manage 
separate part numbers.
3. I/O isolation resistance of 5,000 V 
AC realized!
4. Two types available: Zero-cross 
type and Non zero-cross type
5. Two package design available: DIP 
type and SMD type

6. Pin No. 5 is completely molded for 
high resistance against extraneous 
noise.

TYPICAL APPLICATIONS
1. Triac driver for SSRs
2. Heater control for copiers and other 
products
3. Industrial equipment such as NC 
machines, chip mounters, Robotics and 
so on
4. Control of heated-water motors and 
flush valve for personal hygiene systems
5. AC fan-motor controls of air 
conditioner
en_ds_apt1_phototri

Note: For space reasons th
6-pin types, and the 
* Repetitive peak OF

RATING
1. Absolute maximum

* Do not exceed 50 mA of 
   APT1211W, APT1221W:

Item

Input
LED forward
LED reverse
Peak forward

Output

Repetitive pe
OFF-state vo
ON-state RM
Non-repetitiv

Total power dissipation
I/O isolation voltage

Temperature limits
ac_

e in
pac
F-s

 ra

ON 
 mo

 cur
 vol
 cu
ak 
ltag
S c
e s

O

S

279coupler_wide_terminal: 010404J

itial 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 
kage type indications “Y” and “W” have been omitted from the product label. (Example: The label for product number APT1221WAY is 1221.)
tate voltage and surge on current express the peak AC.

tings (Ambient temperature: 25°C 77°F)

state RMS current in case of following load voltage condition.
re than 100 V AC; APT1212W, APT1222W: more than 120 V AC

Symbol APT1211W(A) APT1221W(A) APT1212W(A) APT1222W(A) Remarks
rent IF 50 mA
tage VR 6 V
rrent IFP 1 A f = 100 Hz, Duty Ratio = 0.1%

e VDRM 600 V

urrent* IT(RMS) 0.1 A AC
urge current ITSM 1.2 A In one cycle at 60Hz

PT 500 mW
Viso 5,000 V AC

perating Topr –40°C to +100°C –40°F to +212°F Non-condensing at low 
temperatures

torage Tstg –40°C to +125°C –40°F to +257°F
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2. Ele

*Recom
**Applic
***Turn

Input

Outpu

Trans
chara

Inpu

Outpu

DIM
totriac Coupler (APT12PPW)
ctrical characteristics (Ambient temperature: 25°C 77°F)

mended LED current IF = 20mA
able part numbers: APT1211W and APT1212W.

 on time

Item Symbol APT1211W, APT1212W APT1221W, APT1222W Condition

LED dropout voltage
Typical

VF
1.18 V

IF = 10 mA
Maximum 1.3 V

LED reverse current
Typical

IR
—

VR = 6 V
Maximum 10 µA

t

Peak OFF-state 
current

Typical
IDRM

— IF = 0 mA
VDRM = 600 VMaximum 1 µA

Peak On-state 
voltage

Typical
VTM

1.3 V IF = 10 mA
ITM = 0.05 AMaximum 2.5 V

Holding current
Typical

IH
0.3 mA

Maximum 3.5 mA
Critical rate of rise of 
OFF-state voltage Minimum dv/dt 500 V/µs VDRM = 600 V ×1/

M2

fer 
cteristics

Trigger LED current* Maximum IFT 10 mA VD = 6 V
RL = 100 Ω

Zero-cross voltage** Maximum VZC 50 V — IF = 10 mA

Turn on time*** Maximum TON 100 µs
IF = 20 mA
VD = 6 V
RL = 100 Ω

I/O capacitance Maximum Ciso 1.5 pF f = 1 MHz
VB = 0

I/O resistance Minimum Riso 50 GΩ 500 V DC

t

t

Ton

90%

ENSIONS

0.47 .019
0.47 .019

3.0
.118

2.7±0.05

.106±.002

0.33 .013
0.2 .008

4.78±0.05

1.88±.002

6.4±0.05

.252±.002

Max. 10°

Max. 10°

10.16±0.5

.400±.020

PC board pattern 
(BOTTOM VIEW)

4-.031 dia.
.100

4-0.8 dia.
2.54

.100
2.54

6.4
.252

10.16
.400

mm inch
en_ds_apt1_phototriac_co

1.0 .039

2.54
.100 Terminal thickness: 0.25 .010

General tolerance: ±0.1 ±.004

2.54
.100

2.7

Max. 10°

±0.05

.106±.002
4.78±0.05

.188±.002

6.4±0.05

.252

0.75
.030

Max. 12.0
Max. .472±.002

0.2±0.2

.008±.008

10.16±0.5

.400±.020

Terminal thickness: 0.25 .010
General tolerance: ±0.1 ±.004

Re
c
upler_wide_terminal: 010404J

Tolerance: ±0.1 ±.004

ommended mounting pad 
(TOP VIEW)

Tolerance: ±0.1 ±.004

2.54

1.5
.059

.100

10.8
.425

1.9
.075



Phototriac Coupler (APT12PPW)

SCHEMATIC AND WIRING DIAGRAMS
Notes: E1: Power source at input side; IF: Trigger LED forward current; VL: Load voltage; IL: Load current;

Schematic Output 
configuration Load Wiring diagram

8.8±0.05

.346±.002

6.4±0.05

.252±.002
10.16±0.5

.400±.020

.100 .100

.049.049

.019.019

3.4
.134

3.0
.118

0.47 0.47

2.54

0.47

2.54

1.25
1.251.25 .019

.049

MAX. 10°

MAX. 10°

Terminal thickness: 0.25 .010
General tolerance: ±0.1 ±.004

PC board pattern 
(BOTTOM VIEW)

Tolerance: ±0.1 ±.004

2.54  .100
5.08 .2005-.031 dia.

5-0.8 dia.

6.4
.252

10.16
.4002.54

.100

mm inch

8.8±0.05

1.25
2.542.54

1.25

0.47 0.47

3.4

0.75
.030

Max. 10°

1.25 .049

0.47 .019

.346±.002

6.4±0.05

.252±.002

0.2±0.2

.008

3.4
.134

±.008

10.16±0.5

.400
Max. 12.0
Max. .472 ±.020

.049
.100.100

.049

.019 .019

.134

Terminal thickness: 0.25 .010
General tolerance: ±0.1 ±.004

Recommended mounting pad 
(TOP VIEW)

Tolerance: ±0.1 ±.004

2.542.54
.100.100

1.5
.059

10.8
.425

1.9
.075
e
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ERENCE DATA

ctive on current vs. Ambient temperature 
teristics
le ambient temperature: –40°C to +100°C 

–40°F to +212°F
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
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ger LED current vs. Ambient 
rature characteristics
ltage: 6 V DC; Load resistance: 100Ω

5. LED dropout voltage vs. Ambient 
temperature characteristics
LED current: 10 to 50 mA

6. Turn on time vs. Trigger LED current 
characteristics
Load voltage: 6 V DC; Load resistance: 100Ω
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etitive peak OFF-state current vs. Load 
 characteristics

rrent: 0 mA; Ambient temperature: 25°C 77°F

8. Hold current vs. Ambient temperature 
characteristics

9. Zero-cross voltage vs. Ambient temperature 
characteristics
Trigger LED current: 10 mA (APT1211W, APT1212W)
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AQ-H

TYPES

AQ-H SOLID STATE RELAY AQ-H 
RELAYS

Type

Output rating*

Type

Part No.
Packing quantityThrough hole 

terminal Surface-mount terminal

Repetitive 
peak OFF-

state voltage

ON-state 
RMS current Tube packing style

Tape and reel packing style
Tube Tape and 

reelPicked from the 
1/2/3/4-pin side

Picked from the 
5/6/8-pin side

AC 
type 600 V

0.3 A

Zero-cross

AQH0213 AQH0213A AQH0213AX AQH0213AZ

1 tube contains 
40 pcs.

1 batch contains 
400 pcs.

1,000 pcs.

0.6 A AQH1213 AQH1213A AQH1213AX AQH1213AZ
0.9 A AQH2213 AQH2213A AQH2213AX AQH2213AZ
1.2 A AQH3213 AQH3213A AQH3213AX AQH3213AZ
0.3 A

Non zero-cross

AQH0223 AQH0223A AQH0223AX AQH0223AZ
0.6 A AQH1223 AQH1223A AQH1223AX AQH1223AZ
0.9 A AQH2223 AQH2223A AQH2223AX AQH2223AZ

VDE

1 8
−

2
+

3
−

4
−

6

5

ZC
Zero-cross

circuit

1 8
−

2
+

3
−

4
−

6

5

FEATURES
1. Compact DIP type SSR that’s ideal 
for AC load control
2. Supports 0.3 A, 0.6 A, 0.9 A and 1.2 
A ON-state RMS currents.
3. The 1.2 A type saves space with a 
DIP 8-pin package. (Competitor only 
provides a 16-pin type.)

4. Only ours handles both 100 and 200 
V AC loads
This relay handles both voltages in a 
single product. It is not necessary for 
users that use both types to manage 
separate part numbers.

5. High dielectric strength: 5,000 V AC 
(between input and output)
6. Two types available: Zero-cross 
type and Non-zero-cross type

TYPICAL APPLICATIONS
1. Home appliances (air conditioners, 
microwave ovens, washing machines, 
personal hygiene systems, 
refrigerators, fan heaters, inductive 
heating cooker, and water heaters, 
etc.)
2. Industrial equipment market.

6.4
.252 DIP8 DIP16

(mm inch)
19.82
.780

9.78
.385
en_ds_aqh: 180105D

*Indicate the repetitive peak OF
Note: For space reasons, the S

RATING
1. Absolute maximum 

1

Item

Input

LED forward curr
LED reverse volta

Peak forward cur

Output

Repetitive peak O
voltage
ON-state RMS cu
Non-repetitive su

I/O isolation voltage

Temperature limits
Op

Sto
283

F-state voltage and ON-state RMS current: peak AC.
MD terminal shape indicator “A” and the package type indicator “X” and “Z” are omitted from the seal.

ratings (Ambient temperature: 25°C 77°F)

.2 A AQH3223 AQH3223A AQH3223AX AQH3223AZ

Symbol AQH0213 AQH0223 AQH1213 AQH1223 AQH2213 AQH2223 AQH3213 AQH3223 Remarks
ent IF 50 mA
ge VR 6 V

rent IFP 1 A f = 100 Hz, 
Duty Ratio = 0.1%

FF-state VDRM 600 V

rrent IT(RMS) 0.3 A 0.6 A 0.9 A 1.2 A
rge current ITSM 3 A 6 A 9 A 12 A 60Hz, 1 cycle

Viso 5,000 V AC

erating Topr –30°C to +85°C –22°F to +185°F Non-condensing at 
low temperatures

rage Tstg –40°C to +125°C –40°F to +257°F
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Notes:

DIM

Input

Outpu

Trans
fer ch
acteri
cs

Inpu

Outpu
-H
ctrical characteristics (Ambient temperature: 25°C 77°F)

*Recommended LED current IF: 20 mA
**Applicable part No.: AQH0213, AQH1213, AQH2213 and AQH3213.
***Turn on time

ENSIONS mm inch

Item Symbol AQH0213 AQH1213 AQH2213 AQH3213 AQH0223 AQH1223 AQH2223 AQH3223 Condition

LED dropout voltage
Typical

VF
1.18 V

IF = 10 mA
Maximum 1.3 V

LED reverse current
Typical

IR
—

VR = 6 V
Maximum 10 µA

t

Peak OFF-state 
current

Typical
IDRM

— IF = 0 mA
VDRM = 600 VMaximum 100 µA

Peak ON-state 
voltage

Typical
VTM

— IF = 10 mA
ITM = Max.Maximum 2.5 V

Holding current
Typical

IH
—

Maximum 25 mA
Critical rate of rise of 
OFF-state voltage Minimum dv/dt 200 V/µs VDRM = 600 V ×1/

M2

-
ar-
sti

Trigger LED current* Maximum IFT 10 mA VD = 6 V
RL = 100 Ω

Zero-cross voltage** Maximum VZC 50 V — IF = 10 mA

Turn on time*** Maximum TON 100 µs
IF = 20 mA
VD = 6 V
RL = 100 Ω

I/O isolation 
resistance Minimum Riso 50 GΩ 500 V DC

t

t

Ton

90%

Through hole terminal type Surface mount terminal type PC board pattern 
(BOTTOM VIEW)
en_ds_aqh: 180105D

Terminal thickness: 0.25 .010
General tolerance: ±0.1 ±.004

7.62
.300

6.4
.252

3.9–0.2
.154–.008

3.0
.118

2.54
.100

1.2
.047 1.2

.047
2.54
.100

2.54
.100

3.4
.134

9.78
.385

MAX. 10°

MAX. 10°

0.5
.020

0.5
.0200.5

.020
0.5
.020

1.2
.0471.2

.047

Terminal thickness: 0.25 .010
General tolerance: ±0.1 ±.004

MAX.10°

7.62
.300

6.4
.252

3.4
.134

0.2 +0.2
-0

.008 +.008
-0

2.54
.100

1.2
.047 1.2

.047

2.54
.100

2.54
.100

3.4
.134

9.78
.385

0.5
.020

0.5
.020

0.5
.020 0.5

.020
1.2

.047

1.2
.047

1
Tolerance: ±0.1 ±.004

Recommended mounting pad 
(TOP VIEW)

Tolerance: ±0.1 ±.004

7.62
.300

7.62
.300

6.4
.252

2.54
.100

2.54
.100

8-0.8 dia. hole
8-.031 dia. hole

8.3
.327 1.9

.075

1.5
.059

2.54
.100

2.54
.100

2.54
.100



AQ-H
SCHEMATIC AND WIRING DIAGRAMS
Notes: E1: Power source at input side; IF: Trigger LED forward current; VL: Load voltage; IL: Load current;

REFERENCE DATA

Schematic Output configuration Load Wiring diagram
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1. ON-state RMS current vs. Ambient 
temperature characteristics
Allowable ambient temperature:
–30°C to +85°C –22°F to +185°F

2. On voltage vs. Ambient temperature 
characteristics
LED current: 10 mA; ON current: Max.
Measured portion: between terminals 6 and 8

3. Trigger LED current vs. Ambient 
temperature characteristics
Load voltage: 6 V DC;
Load resistance: 100Ω
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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: 100Ω
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
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285en_ds_aqh: 180105D
For Cautions for Use, see page 268.

Ambient temperature, °C
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7. Hold current vs. Ambient temperature 
characteristics

8. Zero-cross voltage vs. Ambient temperature 
characteristics
LED current: 10 mA
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ORD

24
.9

TYP
Ty

Zero-

N
zero-

Lo

(Note)
-G

AQ-G SOLID STATE RELAY AQ-G 
RELAYS

VDE

.5 max.
65 max.

13.5 max.
.531 max.

4.5 max.
.177 max.

mm inch

24.5 max.
.965 max.

20.5 max.
.807 max.

4.5 max.
.177 max.

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 
type available

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.

ES TYPICAL APPLICATIONS
• Manufacturing equipment

• NC machines
• Injection molders
• Robots

• Air conditioners
• Computers

pe Load 
current Load voltage Input voltage Part No.

cross

1A 75 to 264 V AC
5 V DC AQG12105

12 V DC AQG12112
24 V DC AQG12124

2A 75 to 264 V AC
5 V DC AQG22105

12 V DC AQG22112
24 V DC AQG22124

on 
cross

1A 75 to 264 V AC
5 V DC AQG12205

12 V DC AQG12212
24 V DC AQG12224

2A 75 to 264 V AC
5 V DC AQG22205

12 V DC AQG22212
24 V DC AQG22224
ERING INFOR
Ex.

ad current Load v

1: 1 A
2: 2 A

2: 75 to 2

 Standard packing: Carton

AQG 1
MATION

oltage

64 V AC 1: Zero-
2: Non z

 20 pcs., Case 500 pc

2 1
en_ds_aqg: 010404J

Type

cross (3,000 V)
ero-cross (3,000 V)

s.

Input voltage

05: 5 V DC
12: 12 V DC
24: 24 V DC

0 5



AQ-G
SPECIFICATIONS
1. Ratings (at 20°C 68°F, Input voltage ripple: 1% or less)
1) Zero-cross type

2) Non zero-cross type

2. Characteristics (at 20°C 68°F, Input voltage ripple: 1% or less)

Item Type
Part No.

Remarks
AQG12105 AQG12112 AQG12124 AQG22105 AQG22112 AQG22124

Input 
side

Input voltage 4 to 6 V DC 9.6 to 14.4 V DC 19.2 to 28.8 V DC 4 to 6 V DC 9.6 to 14.4 V DC 19.2 to 28.8 V DC
Input impedance Approx. 0.3k Ω Approx. 0.8k Ω Approx. 1.6k Ω Approx. 0.3k Ω Approx. 0.8k Ω Approx. 1.6k Ω
Drop-out 
voltage, min. 1 V

Reverse voltage 3 V

Load 
side

Max. load current 1 A AC 2 A AC
Load voltage 75 to 264 V AC
Frequency 45 to 65 Hz
Non-repetitive 
surge current 8 A 30 A In one cycle 

at 60 Hz
Max. “OFF-state”
leakage current 1.5 mA (applied 200 V)

Max. “ON-state”
voltage drop 1.6 V at Max. carrying 

current
Min. load current 20 mA

Item Type
Part No.

Remarks
AQG12205 AQG12212 AQG12224 AQG22205 AQG22212 AQG22224

Input 
side

Input voltage 4 to 6 V DC 9.6 to 14.4 V DC 19.2 to 28.8 V DC 4 to 6 V DC 9.6 to 14.4 V DC 19.2 to 28.8 V DC
Input impedance Approx. 0.3k Ω Approx. 0.8k Ω Approx. 1.6k Ω Approx. 0.3k Ω Approx. 0.8k Ω Approx. 1.6k Ω
Drop-out 
voltage, min. 1 V

Reverse voltage 3 V

Load 
side

Max. load current 1 A AC 2 A AC
Load voltage 75 to 264 V AC
Frequency 45 to 65 Hz
Non-repetitive 
surge current 8 A 30 A In one cycle 

at 60 Hz
Max. “OFF-state”
leakage current 1.5 mA (applied 200 V)

Max. “ON-state”
voltage drop 1.6 V at Max. carrying 

current
Min. load current 20 mA

Item Zero-cross type Non zero-cross type Remarks
Operate time max. (1/2 cycle of voltage sine wave) + 1 ms 1 ms
Release time, max. (1/2 cycle of voltage sine wave) + 1 ms
287en_ds_aqg: 010404J

Insulation resistance, min. 109  Ω 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

Ambient temperature –30°C to +80°C  –22°F to +176°F Non-condensing at low 
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
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DIM

REF

For

1. 1A 

2. 2A 

1. Loa
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ad

 c
ur
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nt

, A

3. Inpu

In
pu

t c
ur

re
nt

, m
A

-G
ENSIONS mm inch

ERENCE DATA

type

General tolerance: ±0.2 ±.008

24.5 max.
.965 max.

4-0.7
4-.0284-1.6

4-.063
2.54
.100

10.16
.400

7.62
.300

1.2
.047 0.25

.010

4.5 max.
.177 max.

13.5 max.
.531 max.

0.8
.031

3.7
.146

PC board pattern (Bottom view)

Tolerance: ±0.1 ±.004

Schematic
AC type

2.54
.100

10.16
.400

7.62
.300

4-1.0 dia.
4-.039 dia.

1.2
.047

–
OutputInput

+

type

General tolerance: ±0.2 ±.008

24.5 max.
.965 max.

7.62
.300

10.16
.400

2.54
.100

4-1.6
4-.063

4-0.7
4-.028

4.5 max.
.177 max.

0.25
.010

1.2
.047

20.5 max.
.807 max.0.8

.031

3.7
.146

PC board pattern (Bottom view)

Tolerance: ±0.1 ±.004

Schematic
AC type

2.54
.100

10.16
.400

7.62
.300

4-1.0 dia.
4-.039 dia.

1.2
.047

–
OutputInput

+

d current vs. ambient temperature 2.-(1) Non-repetitive surge current vs. carrying time
(1A type)

2.-(2) Non-repetitive surge current vs. carrying time
(2A type)
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en_ds_aqg: 010404J
69.

No. of cycles at 60 Hz No. of cycles at 60 Hz

ad current vs. ambient temperature 
ristics for adjacent mounting
)

4.-(2) Load current vs. ambient temperature 
characteristics for adjacent mounting
(2A type)
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AQ-E

ORDERING INFORMATION

AQ-E SOLID STATE RELAY AQ-E 
RELAYS

VDE

28.0
1.102

15.0
.591

5.0
.197

mm inch

FEATURES
1. Conforms to European safety 
standards (VDE0110)
dielectric distance between input and 
output
• Creepage distance: Min. 3.0 mm
• Clearances distance: Min. 2.5 mm
2. The small-sized slim type
28 mm (L)×5 mm (W)×15 mm
1.063 inch (L)×.197 inch (W)×.591 inch
permits high density mounting to PC 
board
3. High dielectric strength: 2,500V AC
(between input and output)

4. Two load types available:
DC output type (3A)
AC output type (1A)
5. Zero-cross type are available (AC 
type)
The zero-cross type generates minimal 
noise
6. Snubber circuit integrated (AC type)
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.

TYPES TYPICAL APPLICATIONS
• Interface relays for programmable controllers
• Industrial equipment
• Timers and counters
• Air conditioners

Type Load voltage Input voltage Part No.

AC output 75 to 250 V AC
5 V DC AQE12105

12 V DC AQE12112
24 V DC AQE12124

DC output 3 to 60 V DC
5 V DC AQE34205

12 V DC AQE34212
24 V DC AQE34224

Ex.

Load current Load voltage Type Input voltage

AQE 1 2 1 0 5
en_ds_aqe: 010404J

1: 1 A
3: 3 A

2: 
4: 

(Note) Standard packing: C
75 to 250 V AC
3 to 60 V DC

arton 20 pcs., Ca
289

1: AC output (Zero-cross)
2: DC output

se 1,000 pcs.

05: 5 V DC
12: 12 V DC
24: 24 V DC
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SPE
Rating

Chara

DIM

Item

Input 
side

Load 
side

Opera
Relea
Insula
Break

Vibrat
resist

Shock
resist

Ambie
Stora
Opera
-E
CIFICATIONS
s (at 20°C 68°F, Input voltage ripple: 1% or less)

cteristics (at 20°C 68°F, Input voltage ripple: 1% or less)

ENSIONS mm inch

Type AC output DC output
Remarks

Part No. AQE12105 AQE12112 AQE12124 AQE34205 AQE34212 AQE34224

Input voltage 4 to 6 V DC 9.6 to 14.4 
V DC

21.6 to 26.4 
V DC 4 to 6 V DC 9.6 to 14.4 

V DC
21.6 to 26.4 

V DC

Input impedance Approx. 
0.5k Ω

Approx. 
1.3k Ω

Approx. 
3k Ω

Approx. 
0.5k Ω

Approx. 
1.3k Ω

Approx. 
3k Ω

Drop-out voltage, 
min. 0.5 V DC 1.2 V DC 2.4 V DC 0.5 V DC 1.2 V DC 2.4 V DC

Reverse voltage 3 V
Max. load current 1 A AC 3 A DC
Load voltage 75 to 250 V AC 3 to 60 V DC
Frequency 45 to 65 Hz —
Non-repetitive 
surge current 20 A 15 A AC: In one cycle at 60 Hz

DC: 10 ms
Max. “OFF-state”
leakage current 1.5 mA (applied 200 V) 10µA

Max. “ON-state”
voltage drop 1.6 V 0.3 V at Max. carrying current

Min. load curent 20 mA 1 mA
OFF state dV/dt 50 V/µs —

Max. operating 
speed — 0.5cps.

at rated operating voltage,
rated load voltage and 
current

Item AC output DC output Remarks
te time max. (1/2 cycle of voltage sine wave) + 1 ms 2 ms
se time, max. (1/2 cycle of voltage sine wave) + 1 ms 0.4 ms
tion resistance, min. 109 Ω between input and output Using 500 V DC megger
down voltage 2,500 Vrms between input and output Initial for 1 min.

ion 
ance

Functional 10 to 55 Hz double amplitude of 1.5 mm 1 hour for X, Y, Z axes
Destructive 10 to 55 Hz double amplitude of 1.5 mm 10 min. for X, Y, Z axes

 
ance

Functional Min. 490 m/s2  {50 G} 5 times each for X, Y, Z 
axes

Destructive Min. 490 m/s2  {50 G} 4 times each for X, Y, Z 
axes

nt temperature –30°C to +80°C  –22°F to +176°F
ge temperature –30°C to +100°C  –22°F to +212°F
tional method Zero-cross (Turn-ON and Turn-OFF) —

15.0 max.

Mounting hole location (Bottom view)

2-
1.

6 
di

a.
2-

.0
63

 d
ia

.

2-
1.

2 
di

a.
2-

.0
47

 d
ia

.

1.2
en_ds_aqe: 01040

General tolerance: ±0.5 ±.020

1.2 .047
5.0

.197 28.0 max.
1.102 max.

1.9
.075

.591 max.0.5
.020

.020–.004
0.5–0.1

2-.020+.008
-.004

2-0.5+0.2
-0.1

.149–.012
3.78–0.3

2-.039–.004
2-1.0–0.1

–.012.843
–0.321.42 .198–.012

5.04–0.3 3.5–0.5

.138–.020

Tolerance: ±0.1 ±.

Schematic
AC type

DC type

21.42
.843

5.04
.198

1.9
.075

3.78
.149

.047

Output
+

Input
–

Input Output
– + –+
4J

004



AQ-E
REFERENCE DATA

For Cautions for Use, see page 269.

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)
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3. Input current vs. input voltage characteristics 4.-(1) Load current vs. ambient temperature 
characteristics for adjacent mounting 
(AC output)

4.-(2) Load current vs. ambient temperature 
characteristics for adjacent mounting 
(DC output)
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SPE

          

1. Inp
Typ

AC in
DC in

Standa

Nil: 
1A:

Ratin
1. Inp

Item

Input 

Outpu
-C

ES

ERING INFORMATION

AQ-C SOLID STATE RELAY AQ-C 
RELAYS

Please contact us about TÜV certified products.

                                       mm inch

10
.394

12.8
.504

  20
.787

FEATURES
• Compact DIL type: 20 mm (length) × 10 mm (width) × 12.8 mm (height) 

(.787×.394×.504 inch)
• Excellent in noise resistance
• Snubber circuit integrated
• High dielectric strength: 2,500 V between input and output
• Reverse polarity type available

ut module 2. Output module
e Output voltage Input voltage Part No.
put 4 to 32 V DC 80 to 250 V AC AQCD3-IM 100/240 V AC
put 4 to 32 V DC 3 to 32 V DC AQCD3-IM 4/24 V DC

Type Load voltage Input voltage Part No.

AC output 
Zero-cross

75 to 125 V AC
5 V DC AQC1A1 - ZT5 V DC

12 V DC AQC1A1 - ZT12 V DC
24 V DC AQC1A1 - ZT24 V DC

75 to 250 V AC
5 V DC AQC1A2 - ZT5 V DC

12 V DC AQC1A2 - ZT12 V DC
24 V DC AQC1A2 - ZT24 V DC

AC output 
Non 
Zero-cross

75 to 125 V AC
5 V DC AQC1A1 - T 5 V DC

12 V DC AQC1A1 - T 12 V DC
24 V DC AQC1A1 - T 24 V DC

75 to 250 V AC
5 V DC AQC1A2 - T 5 V DC

12 V DC AQC1A2 - T 12 V DC
24 V DC AQC1A2 - T 24 V DC

DC output 3 to 60 V DC
5 V DC AQC1AD1-  5 V DC

12 V DC AQC1AD1-  12 V DC
24 V DC AQC1AD1-  24 V DC

AQC 1A D1 ZT 5VDC R

Load current

Input module
 Output module

1: 75 to 125 V AC (Output module)
2: 75 to 250 V AC (Output module)
D1: 3 to 60 V DC (Output module)

Nil: DC output
IM: Input module
T: AC output Non Zero-cross

Nil: Standard polarity
R: Reverse polarity
     (Only for output

Output module:
       5, 12, 24 V DC
Input module:
       4/24 V DC,

Load voltage Type Input voltage Input polarity
CIFICATIONS
rd packing:  Carton: 50 

D3

g [at 20°C 68°F; Input
ut module

side

Input voltage
Input current
Pick-up voltage
Drop-out voltag

t side

Load voltage
Load current
Max. “OFF-sta
Max. “ON-state
pcs

: 4 t

 vo

e

te” l
” vo
en_ds_aqc: 010404J

.; Case: 500 pcs.

o 32 V DC (Input module) ZT: AC output Zero-cross       module)       100/240 V AC

ltage ripple (output module) and output voltage ripple (input module): max. 1%]

Type AC input DC input
Remarks

AQCD3-M 100/240 V AC AQCD3-IM 4/24 V DC
80 to 250 V AC 3 to 32 V DC

Max. 5 mA Max. 5 mA
Max. 80 V AC Max. 3 V DC
Min. 10 V AC Min. 1 V DC
4 to 32 V DC 4 to 32 V DC
0.1 to 25 mA 0.1 to 25 mA

eakage current Max. 5µA Max. 5µA When 32 V DC applied
ltage drop Max. 1.6 V Max. 1.6 V at max. carrying current
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2. Output module
(1) AC output type

(2) DC output type

Characteristics [at 20°C 68°F; Input voltage ripple (output module) and output voltage ripple (input module): max. 1%]
Input module

Type

Item

AQC1A1-
ZT5VDC

AQC1A1-
ZT12VDC

AQC1A1-
ZT24VDC

AQC1A2-
ZT5VDC

AQC1A2-
ZT12VDC

AQC1A2-
ZT24VDC

Remarks
AQC1A1-
T5VDC

AQC1A1-
T12VDC

AQC1A1-
T24VDC

AQC1A2-
T5VDC

AQC1A2-
T12VDC

AQC1A2-
T24VDC

Input 
side

Input voltage
(5 V type)

4 to 
6 V DC

(12 V type)
9.6 to 

14.4 V DC

(24 V type)
21.6 to 

26.4 V DC

(5 V type)
4 to 

6 V DC

(12 V type)
9.6 to 

14.4 V DC

(24 V type)
21.6 to 

26.4 V DC See “Data 3”.
Input impedance (Approx.) 0.3 k Ω 0.8 k Ω 1.8 k Ω 0.3 k Ω 0.8 k Ω 1.8 k Ω
Drop-out voltage, min 0.5 V 1.2 V 2.4 V 0.5 V 1.2 V 2.4 V

Load 
side

Max. load current 1 A See “Data 1”. Ta = Min. 40°C
Load voltage 75 to 125 V AC 75 to 250 V AC
Non-repetitive surge current 20 A See “Data 2”. In one cycle at 60 Hz
Max. “OFF-state” leakage current 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 1.6 A at max. carrying current
Min. load current 10 mA 20 mA

Type
Item AQC1AD1-5VDC AQC1AD1-12VDC AQC1AD1-24VDC Remarks

Input 
side

Input voltage (5 V type)
4 to 6 V DC

(12 V type)
9.6 to 14.4 V DC

(24 V type)
21.6 to 26.4 V DC

See “Data 3”.Input impedance (Approx.) 430 Ω 1.2 k Ω 2.8 k Ω
Drop-out voltage, min 0.8 V

Load 
side

Max. load current 1 A See “Data 1”. Ta = Min. 40°C
Load voltage 3 to 60 V DC
Non-repetitive surge current 1.5 A See “Data 2”. at 1s
Max. “OFF-state” leakage current 0.1 m A (When 60 V DC applied)
Max. “ON-state” voltage drop 1.6 V at max. carrying current
Min. load current 1 mA

Type
Item AC Input DC Input Remarks

Operate time, max. 20 ms 0.5 ms Input voltage: 24 V DC or 100V AC
Output voltage: 24 V DC
Output current: 25mARelease time, max 20 ms 0.5 ms

Insulation resistance, min. 109  Ω between input and output at 500 V DC
Breakdown voltage 2,500 Vrms between input and output For 1 minute

Vibration 
resistance

Functional 10 to 55Hz double amplitude of 3 mm 10 minutes for X,Y, Z, axis
Destructive 10 to 55Hz double amplitude of 3 mm 1 hour for X,Y, Z, axis

Shock 
resistance

Functional Min. 980 m/s2  {100 G} 4 time each for X,Y,Z axis
Destructive Min. 980 m/s2  {100 G} 5 time each for X,Y,Z axis
293en_ds_aqc: 010404J

Output module

Ambient temperature –30°C to +80°C –22°F to +176°F
Storage temperature –30°C to +100°C –22°F to +212°F

Type
Item

AC output
DC output Conditions

Non zero-cross Zero-cross
Operate time, max. 1 ms (1/2 cycle of voltage sine wave)+1ms 0.5 ms
Release time, max. (1/2 cycle of voltage sine wave)+1ms 1 ms
Insulation resistance, min. 109Ω between input and output at 500 V DC
Breakdown voltage 2,500 Vrms between input and output For 1 minute

Vibration 
resistance

Functional 10 to 55Hz double amplitude of 3 mm 10 minutes for X,Y, Z, axis
Destructive 10 to 55Hz double amplitude of 3 mm 1 hour for X,Y, Z, axis

Shock 
resistance

Functional Min. 980 m/s2  {100 G} 4 time each for X,Y,Z axis
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) —
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DIM

ACC

REF

1. Inp

2. Ou

1. Loa

Lo
ad
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ur
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, A

-C
ENSIONS mm inch

ESSORY

ut module (AC, DC)

General tolerance: ±0.5 ±.020

10
.394
2.7

.106

0.3
.012

0.3
.012

0.3
.012

0.3
.012

0.3
.012

0.8
.031

0.8
.031

12.5
.492

3.9
.154

2.7
.106

5.5
.217

0.4
.016 0.4

.016
20

.787

10.16
.400

7.62
.300

7.62
.300

AC input

Case color: Yellow Case color: White

� � �
Output: DC-�
Output: DC +
Input: AC
Input: AC

DC input
Output: DC-
Output: DC +
Input: DC +
Input: DC-

�

16

�

�

16

�

16

�

�

PC board pattern (Copper-side view)

Tolerance: ±0.1 ±.004

Schematic

7.62
.300

7.62
.300

10.16
.400

4-1.1 dia.
4-.043 dia.

Terminal 1

Terminal 5

Terminal 8

Terminal 16

�

Load power
source

Specified polarities for
DC types are shown in
the parentheses.

Input power
source

��

+

( + )

( - )

-

Load

16

tput module (AC, DC)

General tolerance: ±0.5 ±.020

10
.394
2.7

.106

0.3
.012

0.3
.012

0.3
.012

0.3
.012

0.3
.012

0.8
.031

0.8
.031

12.5
.492

3.9
.154

2.7
.106

5.5
.217

0.4
.016 0.4

.016
20

.787

10.16
.400

7.62
.300

7.62
.300

AC output

Case color: Black Case color: Red

� � �
Output: AC
Output: AC
Input: DC +
Input: DC -

DC output
Output: DC -
Output: DC +
Input: DC +
Input: DC -

�

16

�

�

16

�

16

�

�

PC board pattern (Copper-side view)

Tolerance: ±0.1 ±.004

Schematic

7.62
.300

7.62
.300

10.16
.400

4-1.1 dia.
4-.043 dia.

Terminal 1

Terminal 5

Terminal 8

Terminal 16

Load power  source

Specified polarities for
DC types are shown in
the parentheses.

Input power
source��

( + ) ( - )

+
-

Load

�
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ERE
d curren

–30
0

0.2

0.4

0.6

0.8

1.0
N

P

t v

0

CE DATA

CIA-PS

s. ambient temperature 2.-(1) Non-repetitive su
time (AC output)

20 40 60 80
Ambient temperature, °C

1 2 3 4 5
No

N
on

-r
ep

et
iti

ve
 s

ur
ge

 c
ur

re
nt

, A

0

10

20

30
rg

7 1
. of c
en_ds_aqc: 010404J

e current vs. carrying 2.-(2) Non-repetitive surge current vs. carrying 
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NOTE

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
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A
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AC output
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5. Load current vs. ambient temperature 
characteristics for adjacent mounting

=12.7 mm
  .500 inch

=20.32 mm
  .800 inch

—30 0 20 40 60 80
0

Ambient temperature, ¡C

Lo
ad
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ur

re
nt

, A

0.2

0.4

0.6

0.8

1.0

=Adjacent mounting pitch

When used for the load less than rated
In the 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.

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 kW and 
Ve/V = 16% is estimated from the below 
graph.
Accordingly, the 32 V voltage remains 
across the both ends of the load when 
295en_ds_aqc: 010404J

For Cautions for Use, see page 269.

the solid state relay is turned off.
• Characteristics of residual voltage vs. 
load impedance

161

Load power source

Input power source

5

8

+–

Load

R0 (Dummy resistor)

(+)

(–)

0 20 40

20

40

60
100,%

80

100

60 80 100 

Load impedance, kΩ 

Ve
Ve
V

VSSR

�

�

Load

×

f =  60 Hz
Ve: Residual voltage
V: Power voltage

Power factor: 1
(resistive  load)
Power factor: 0.4
(inductive load)
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TYP
1. AQ

2. Hea

ORD

Loa

AC

DC

Lo
1

ES
1 Solid State Relays

t sink for AQ1 solid state relay (for 5 A types): AQ-HS-5A

ERING INFORMATION

AQ1 SOLID STATE RELAY AQ1 
RELAYS

d Isolation Zero-cross
function Type Input

voltage
Load current
Load voltage Part No.

   Optically
   coupled isolation Zero-cross

2 A (Vertical) 3 to 28 V DC 2 A, 75 to 250 V AC AQ2A2-ZP3/28VDC
2 A (flat) 3 to 28 V DC 2 A, 75 to 250 V AC AQ2A2-J-ZP3/28VDC

5 A 3 to 28 V DC 5 A, 75 to 250 V AC 
(3 A without heat sink) AQ5A2-ZP3/28VDC

   Optically
   coupled isolation –

1 A 3 to 28 V DC 1 A, 10 to 200 V DC AQ1AD2-3/28VDC
2 A 3 to 28 V DC 2 A, 3 to 60 V DC AQ2AD1-3/28VDC

Please contact us about TÜV certified products.

10
.394

25.1
.988

  33
1.299

mm inch

25
.984

12
.472

  33
1.299

FEATURES
• Strong against high inrush current and long life
• Strong against high inrush current and long life

Optical isolation: 5 ×107 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
• Traffic signal control
• Terminal equipment of data processing
• Computer peripherals
• NC machines
• Automatic ticket punchers

AQ 2A 2 J ZP 3/28 VDC
ad current Load

1 A
2 A
5 A

2: 75 to 
D1: 03 t
D2: 10 t
 voltage

250 V AC
o 60 V DC
o 200 V DC

Nil
J: 
en_ds_aq1: 010404J

Shape Type Input voltage

: Vertical type
Flat type

Nil:DC output
ZP: AC output (Zero-cross)

3/28 V DC: 3 to 28 V DC



AQ1
SPECIFICATIONS
Rating (at 20°C 68°F, Ripple factor: less than 1%)
1. AC output type

*5 A with heat sink 3 A without heat sink see “REFERENCE DATA 1-(2)”

2. DC output type

Characteristics (at 20°C 68°F, Ripple factor: less than 1%)

Zero-cross
Remarks

2 A 5 A

Input side

Input voltage 3 to 28 V DC

Input impedance Approx. 1.6 k Ω
(3 to 28 V DC)

Drop-out voltage, min. 0.8 V

Load side

Max. load current 2 A 5 A* at ambient temperature 
40°C 104°FLoad voltage 75 to 250 V AC

Non-repetitive surge current 80 A 100 A See “REFERENCE DATA 2-(1), (2)”
In one cycle at 60 Hz

Max. “OFF-state” leakage current 5 mA at 200 V AC 60 Hz
Max. “ON-state” voltage drop 1.6 V at Max. carrying current
Min. load current 50 mA

1 A type 2 A type Remarks

Input side
Input voltage 3 to 28 V DC
Input impedance Approx. 1.6 k Ω
Drop-out voltage, min. 0.8 V

Load side

Max. load current 1 A 2 A at ambient temperature 
40°C 104°FLoad voltage 10 to 200 V DC 3 to 60 V DC

Non-repetitive surge current 5 A (1 s)
Max. “OFF-state” leakage current 1 mA at 200 V AC 60 Hz
Max. “ON-state” voltage drop 2.3 V 1.6 V at Max. carrying current
Min. load current 5 mA

AC output
DC output RemarksZero-cross

2 A 5 A
Operate time, Max. (1/2 cycle of voltage sine wave) + 1 ms 0.5 ms
Release time, Max. (1/2 cycle of voltage sine wave) + 1 ms 2 ms
Insulation resistance, Min. 100 M Ω for input, output and case 100 M Ω 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

Vibration 
resistance

Destructive 117.6 m/s2  {12G}, 10 to 55 Hz at double amplitude of 2 mm 1 hour for X, Y, Z 
axis

Functional 117.6 m/s2  {12G}, 10 to 55 Hz at double amplitude of 2 mm 10 minutes for 
X, Y, Z axis
297en_ds_aq1: 010404J

Shock 
resistance

Destructive Min. 980 m/s2  {100 G} Min. 980 m/s2  {100 G} 5 times each for 
X, Y, Z axis

Functional Min. 980 m/s2  {100 G} Min. 980 m/s2  {100 G} 4 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) —
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DIM
AC ou

AC ou

AC ou
1
ENSIONS mm inch

tput, 2A type (vertical)

General tolerance: ±0.5 ±.020

12.7
.500
25.4

1.000

7.62
.300

5.08
.200

6
.236

C2

4-0.8DIA.
4-.031DIA.

25
.984

1
 .039

10
.394

5.0
.197

33
1.299

0.8
.031 5.7

.224

INPUTLOAD

� � � �+ -

Mounting hole location 
(Copper-side view)

Schematic

Tolerance: ±0.1 ±.004

4-1.2DIA.
4-.047DIA.

2.54×3
.100×3

2.54×5
.100×5 2.54×2

.100×2

25.4
1.000

4321
Copper foil

LOAD INPUT
SSR

�� � �

Load
power source

+ -
Load

Input
power source

tput, 2A type (Flat)

General tolerance: ±0.5 ±.020

25.4
1.000

6
.236

11
.433

1
.039

12.7
.500

10.16
.400

25
.984

33
1.299

0.8
.031

7.82
.308

6.55
.258

INPUT LOAD

�

��

�

+

-

4-0.8DIA.
4-.031DIA.

Mounting hole location 
(Copper-side view)

Schematic

Tolerance: ±0.1 ±.004

4-1.2DIA.
4-.047DIA.

10.16
.400

12.7
.500

25.4
1.000

3

4

2

1

Copper
foil

LOAD INPUTSSR

�

�

�

�

Load
power source

+ -

Input
power source

Lo
ad

tput, 5A type

54
2.126

Mounting hole location (Copper-side view)

4-1.2DIA.
4-.047DIA.25.4
General toleran

12.7
.500

7.62
.300

7.62
.300

2
.079

2
.079

0.8
.031

25
.984

5.08
.200

8.89
.350

10.16
.400

15 min.
.591

C2

4
.157

 1
 .039

 0.6
 .024

 12 m
 .472

41
1.614

33
1.299

INPUTLOAD
� � � �+ -
ce:

 2
 .07
 6.9
 .27
ax.
en_ds_aq1: 01040

 ±0.5 ±.020

9

2 Schematic

Tolerance: ±0.1 ±.0

2-3.5DIA.*
2-.138DIA.

9.1
.358

2.54×3
.100×3

2.54×5
.100×5 2.54×2

.100×2

1.000

20
.787

4321

Copper foil

20
.787

* There 2 holes are not necessary when not using heat sink (AQ-HS-5A

LOAD INPUT
SSR

�� � �

Load
power source

+ -
Load

Input
power source
4J

04

)
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REFERENCE DATA

Heat sink (for AC output, 5A type)
AQ-HS-5A

General tolerance: ±0.5 ±.020

27–2
  1.063–.079

58–2
 2.283–.079

13.8
.543

5.2
.205

  8
.315

  8
.315

  8
.315

  8
.315

  8
.315

  8
.315

  8
.315

47.6
1.874

40
1.575

9
.354

2-M3 Screw

2-M3 Screw depth: min. 10mm

Knurl surface

30–2
  1.181–.079

2.5
.098

mm inch

When using heat sink, please refer to “Thermal Design (Page 25)”

DC output, 1A, 2A types

General tolerance: ±0.5 ±.020

12.7
.500
25.4

1.000

7.62
.300

5.08
.200

6
.236

C2

4-0.8DIA.
4-.031DIA.

25
.984

1
 .039

10
.394

5.0
.197

33
1.299

0.8
.031 5.7

.224

INPUTLOAD

� � � �+ -

Mounting hole location (Copper-side view)

Schematic

Tolerance: ±0.1 ±.004

4-1.2DIA.
4-.047DIA.

2.54×3
.100×3

2.54×5
.100×5 2.54×2

.100×2

25.4
1.000

4321
Copper foil

LOAD INPUTSSR

�� � �

Load
power source

+ - + -
Load

Input
power source

1. Load current vs. ambient temperature
(1) AC output zero-cross type (2 A type) (2) AC output zero-cross type (5 A type) d. External heat sink is not used.

e. In the case of mounting on heat sink (AQ-
HS-5A) or 66 × 66 × 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 Lo
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n_ds_aq1: 010404J

llowable ambient temperature:
30°C to +80°C –22°F to +176°F
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3) DC type (1 A, 2 A type)
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cooling conditions, the back surface plate 
should be exposed.

-30

1

0

Ambient temperature, °C
0 20 40 60 80

 DC type (2 A type)
lowable temperature range:
0°C to +80°C –22°F to +176°F
 DC type (1 A type)
lowable temperature range:
0°C to +80°C –22°F to +176°F

2. Non-repetitive surge current vs. carrying time
(1) AC output zero-crossing type (2 A type)
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 Cautions for Use, see page 269.

-repetitive surge current vs. carrying time
output zero-cross type (5 A type) (3) DC output type

3. Input current vs. input voltage characteristics
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Input 3 to 28 V type
(AC Output, 2 A, 5 A type and DC type)

en using bent output terminals
id applying mechanical stress on 

ain unit and molded section of the 
tate relay, radio pliers should be 

to grasp the terminals between the 
of bending and the molded case 
making the bends.

2. When a heat sink is mounted on the 
5 A type
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.

Solid state relay

Terminal bend section

Printed circuit board

Solder

AQ-HS-5A heat radiator

(provided with AQ-HS-5A)

Printed circuit board

About 4 kg-cm of torque should be�
used for tightening the M3 screws.

5 A SSR

4-M3 screws
en_ds_aq1: 010404J
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TYPES

AQ-B SOLID STATE RELAY AQ-B 
RELAYS

Type Load voltage Input voltage
Standard type (1,500 V AC) Reinforced type (4,000 V AC)

Part No. Part No.

Zero-cross 1 A

75 to 125 V AC

3 to 6 V DC AQB1A1-ZT3/6VDC —
7 to 14 V DC AQB1A1-ZT7/14VDC —

10 to 18 V DC AQB1A1-ZT10/18VDC —
18 to 30 V DC AQB1A1-ZT18/30VDC —

75 to 250 V AC

3 to 6 V DC AQB1A2-ZT3/6VDC AQB1A2-ZV3/6VDC
7 to 14 V DC AQB1A2-ZT7/14VDC AQB1A2-ZV7/14VDC

10 to 18 V DC AQB1A2-ZT10/18VDC AQB1A2-ZV10/18VDC
18 to 30 V DC AQB1A2-ZT18/30VDC AQB1A2-ZV18/30VDC

Zero-cross 2 A

75 to 125 V AC

3 to 6 V DC AQB2A1-ZT3/6VDC —
7 to 14 V DC AQB2A1-ZT7/14VDC —

10 to 18 V DC AQB2A1-ZT10/18VDC —
18 to 30 V DC AQB2A1-ZT18/30VDC —

75 to 250 V AC

3 to 6 V DC AQB2A2-ZT3/6VDC AQB2A2-ZV3/6VDC
7 to 14 V DC AQB2A2-ZT7/14VDC AQB2A2-ZV7/14VDC

10 to 18 V DC AQB2A2-ZT10/18VDC AQB2A2-ZV10/18VDC
18 to 30 V DC AQB2A2-ZT18/30VDC AQB2A2-ZV18/30VDC

Non zero-cross 1 A

75 to 125 V AC

3 to 6 V DC AQB1A1-T3/6VDC —
7 to 14 V DC AQB1A1-T7/14VDC —

10 to 18 V DC AQB1A1-T10/18VDC —
18 to 30 V DC AQB1A1-T18/30VDC —

3 to 6 V DC AQB1A2-T3/6VDC AQB1A2-V3/6VDC

TÜV Rheinland

9
.354

43
1.693 20

.787

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 × 9 mm wide × 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)

TYPICAL 
APPLICATIONS
• Copying equipment
• NC machines, sequencers, 

robots
• Air conditioners
en_ds_aqb: 010404J

ORDERING IN

Non zero-cross 2 A

Load current

1A
2A

1:
2:

Ex
301

FORMATION

75 to 250 V AC
7 to 14 V DC AQB1A2-T7/14VDC AQB1A2-V7/14VDC

10 to 18 V DC AQB1A2-T10/18VDC AQB1A2-V10/18VDC
18 to 30 V DC AQB1A2-T18/30VDC AQB1A2-V18/30VDC

75 to 125 V AC

3 to 6 V DC AQB2A1-T3/6VDC —
7 to 14 V DC AQB2A1-T7/14VDC —

10 to 18 V DC AQB2A1-T10/18VDC —
18 to 30 V DC AQB2A1-T18/30VDC —

75 to 250 V AC

3 to 6 V DC AQB2A2-T3/6VDC AQB2A2-V3/6VDC
7 to 14 V DC AQB2A2-T7/14VDC AQB2A2-V7/14VDC

10 to 18 V DC AQB2A2-T10/18VDC AQB2A2-V10/18VDC
18 to 30 V DC AQB2A2-T18/30VDC AQB2A2-V18/30VDC

Load voltage

 75 to 125 V AC
 75 to 250 V AC

Type

ZT: Zero-cross type: 1,500 V
T: Non zero-cross type: 1,500 V

ZV: Zero-cross type: 4,000 V
V: Non zero-cross type: 4,000 V

Input voltage

3/6, 7/14, 10/18,
18/30 V DC

1A.  AQB 1 ZT 3/6VDC
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CIFICATIONS

gs (at 20°C 68°F, Input voltage ripple: 1% or less)
o-cross type
pe

pe

Part No.
AQB1A1-ZT

3/6VDC
AQB1A1-ZT

7/14VDC
AQB1A1-ZT
10/18VDC

AQB1A1-ZT
18/30VDC

AQB1A2-ZT
3/6VDC

AQB1A2-ZV
3/6VDC

AQB1A2-ZT
7/14VDC

AQB1A2-ZV
7/14VDC

AQB1A2-ZT
10/18VDC

AQB1A2-ZV
10/18VDC

AQB1A2-ZT
18/30VDC

AQB1A2-ZV
18/30VDC

Remarks

put voltage 3 to 
6 V DC

7 to 
14 V DC

10 to 
18 V DC

18 to 
30 V DC

3 to 
6 V DC

7 to 
14 V DC

10 to 
18 V DC

18 to 
30 V DC

put impedance Approx. 
0.18 kΩ

Approx. 
0.75 kΩ

Approx. 
1.2 kΩ

Approx. 
2.15 kΩ

Approx. 
0.18 kΩ

Approx. 
0.75 kΩ

Approx. 
1.2 kΩ

Approx. 
2.15 kΩ

op-out voltage, 
in. 1 V

ax. load current 1 A See “DATA 1”
ad voltage 75 to 125 V AC 75 to 250 V AC
equency 45 to 65 Hz
petitive peak 
ltage, max. 400 V 600 V

n-repetitive 
rge current 10A In one cycle 

at 60 Hz
FF-state” 

akage current 0.6 mA/100 V applied 1.1 mA/200 V applied at 60 Hz

ax. “ON-state” 
ltage drop 1.6 V at max. car-

rying current
in. load current 10 mA 20 mA
FF state dV/dt 100 V/µs

Part No.
AQB2A1-ZT

3/6VDC
AQB2A1-ZT

7/14VDC
AQB2A1-ZT
10/18VDC

AQB2A1-ZT
18/30VDC

AQB2A2-ZT
3/6VDC

AQB2A2-ZV
3/6VDC

AQB2A2-ZT
7/14VDC

AQB2A2-ZV
7/14VDC

AQB2A2-ZT
10/18VDC

AQB2A2-ZV
10/18VDC

AQB2A2-ZT
18/30VDC

AQB2A2-ZV
18/30VDC

Remarks

put voltage 3 to 
6 V DC

7 to 
14 V DC

10 to 
18 V DC

18 to 
30 V DC

3 to 
6 V DC

7 to 
14 V DC

10 to 
18 V DC

18 to 
30 V DC

put impedance Approx. 
0.18 kΩ

Approx. 
0.75 kΩ

Approx. 
1.2 kΩ

Approx. 
2.15 kΩ

Approx. 
0.18 kΩ

Approx. 
0.75 kΩ

Approx. 
1.2 kΩ

Approx. 
2.15 kΩ

op-out voltage, 
in. 1 V

ax. load current 2 A See “DATA 1”
ad voltage 75 to 125 V AC 75 to 250 V AC
equency 45 to 65 Hz
petitive peak 
ltage, max. 400 V 600 V

n-repetitive 
rge current 20A In one cycle 

at 60 Hz
FF-state” 

akage current 0.6 mA/100 V applied 1.1 mA/200 V applied at 60 Hz

ax. “ON-state” at max. car-
en_ds_aqb: 010404J

ltage drop 1.6 V rying current
in. load current 10 mA 20 mA
FF state dV/dt 100 V/µs
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2. Non zero-cross type
1 A type

2 A type

Part No.

Item

AQB1A1-T
3/6VDC

AQB1A1-T
7/14VDC

AQB1A1-T
10/18VDC

AQB1A1-T
18/30VDC

AQB1A2-T
3/6VDC

AQB1A2-V
3/6VDC

AQB1A2-T
7/14VDC

AQB1A2-V
7/14VDC

AQB1A2-T
10/18VDC
AQB1A2-V
10/18VDC

AQB1A2-T
18/30VDC
AQB1A2-V
18/30VDC

Remarks

In
pu

t s
id

e Input voltage 3 to 
6 V DC

7 to 
14 V DC

10 to 
18 V DC

18 to 
30 V DC

3 to 
6 V DC

7 to 
14 V DC

10 to 
18 V DC

18 to 
30 V DC

Input impedance Approx. 
0.18 kΩ

Approx. 
0.75 kΩ

Approx. 
1.2 kΩ

Approx. 
2.15 kΩ

Approx. 
0.18 kΩ

Approx. 
0.75 kΩ

Approx. 
1.2 kΩ

Approx. 
2.15 kΩ

Drop-out voltage, 
min. 1 V

Lo
ad

 s
id

e

Max.load current 1 A See “DATA 1”
Load voltage 75 to 125 V AC 75 to 250 V AC
Frequency 45 to 65 Hz
Repetitive peak 
voltage, max. 400 V 600 V

Non-repetitive 
surge current 10A In one cycle 

at 60 Hz
“OFF-state” 
leakage current 0.6 mA/100 V applied 1.1 mA/200 V applied at 60 Hz

Max. “ON-state” 
voltage drop 1.6 V at max. car-

rying current
Min. load current 10 mA 20 mA
OFF state dV/dt 100 V/µs

Part No.

Item

AQB2A1-T
3/6VDC

AQB2A1-T
7/14VDC

AQB2A1-T
10/18VDC

AQB2A1-T
18/30VDC

AQB2A2-T
3/6VDC

AQB2A2-V
3/6VDC

AQB2A2-T
7/14VDC

AQB2A2-V
7/14VDC

AQB2A2-T
10/18VDC
AQB2A2-V
10/18VDC

AQB2A2-T
18/30VDC
AQB2A2-V
18/30VDC

Remarks

In
pu

t s
id

e Input voltage 3 to 
6 V DC

7 to 
14 V DC

10 to 
18 V DC

18 to 
30 V DC

3 to 
6 V DC

7 to 
14 V DC

10 to 
18 V DC

18 to 
30 V DC

Input impedance Approx. 
0.18 kΩ

Approx. 
0.75 kΩ

Approx. 
1.2 kΩ

Approx. 
2.15 kΩ

Approx. 
0.18 kΩ

Approx. 
0.75 kΩ

Approx. 
1.2 kΩ

Approx. 
2.15 kΩ

Drop-out voltage, 
min. 1 V

Lo
ad

 s
id

e

Max.load current 2 A See “DATA 1”
Load voltage 75 to 125 V AC 75 to 250 V AC
Frequency 45 to 65 Hz
Repetitive peak 
voltage, max. 400 V 600 V

Non-repetitive 
surge current 20A In one cycle 

at 60 Hz
“OFF-state” 
leakage current 0.6 mA/100 V applied 1.1 mA/200 V applied at 60 Hz

Max. “ON-state” 
voltage drop 1.6 V at max. car-

rying current
303en_ds_aqb: 010404J

Characteristics (at 20°C 68°F, Input voltage ripple: less than 1%)

Item
Zero-cross type Non zero-cross type

Remarks
Standard type Reinforced type Standard type Reinforced type

Operate time, max. (1/2 cycle of voltage sine wave) +1 ms 0.5 ms
Release time, max. (1/2 cycle of voltage sine wave) +1 ms
Insulation resistance, min. 109 Ω between input and output

Breakdown voltage
1,500 V AC 

between input 
and output

4,000 V AC 
between input 

and output

1,500 V AC 
between input 

and output

4,000 V AC 
between input 

and output
For 1 minute

Vibration resistance
Functional 10 to 55 Hz at double amplitude of 3 mm 10 minutes for X, Y, Z axes
Destructive 10 to 55 Hz at double amplitude of 3 mm 1 hour for X, Y, Z axes

Shock resistance
Functional Min. 980 m/s2 {100 G} 4 times for X, Y, Z axes
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

Min. load current 10 mA 20 mA
OFF state dV/dt 100 V/µs
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RATING PRINCIPLE

ENSIONS mm inch

ERENCE DATA

al circuit
ross type

Wave form of input and output (Resistive load)

circuitcircuit cross
Zero-

T
rig

ge
r 

ci
rc

ui
t

Phototriac
coupler

+

_

Input Input
terminal

Output
terminal

R

C

Triac

Snubber circuit

Load voltage

Load current

Input signal
ON

OFF

ero-cross type

circuit

T
rig

ge
r 

ci
rc

ui
tcoupler

Phototriac
+

_

Input Input
terminal

Output
terminal

R

C

Triac

Snubber circuit

Load voltage

Load current

Input signal
ON

OFF

mon for zero-cross and 
ero-cross type)

General tolerance: ±0.5 ±.020

4
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0.5
.020

1
.039

1
.039

1
.039

1
.039

3.75
.148

5
.197

10
.394

12.5
.492

� � � �

Max. 9

.354

Max. 20
.787

Max. 43
1.693

Max. 2
.079

�
�
�
�

Output: AC
Output: AC
Input: DC +
Input: DC -

PC board pattern (BOTTOM VIEW)

Terminal connection diagram

27.5
1.083

5.0
.197

12.5
.492

10.0
.394

4 3 2 1
Terminal

Copper 4-1.4 dia.
4-.055 dia.foil

INPUT LOAD
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Load power source
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Input power
source

d current vs. ambient temperature 2-1. Non-repetitive surge current vs. carrying 
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time (2 A type)
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4 5 7 10 20 304050 70100

No. of cycles at 60 Hz

1 2 3 4 5 7 10 20 304050 70100
No. of cycles at 60 Hz

N
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s. ambient temperature for adjacent mounting
2 A type
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cent mounting
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=Adjacent mounting
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  .800 inch

=9.0 mm
  .354 inch

=12.7 mm
  .500 inch
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NOTE

For Cautions for Use, see page 269.

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.

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 Ω and 
Ve/V = 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

Load
power
source

SSR

Load

R0 (dummy resistor)

�

�

0 10 20

20

40

60
100 ,

80

100

30 40 50

Load impedance, kΩ 

Ve
Ve
V

%

VSSR

�

�

Load

×

f =  60 Hz
Ve: Residual voltage
V: Power voltage

Power factor: 1
(resistive  load)
Power factor: 0.4
(inductive load)
305en_ds_aqb: 010404J
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1. Zer

Remark

Inp
termi
dista

5.08 
.200 

typ

7.62 
.300 

typ
8

ES

SOLID STATE RELAY AQ8 
RELAYS

TÜV Rheinland

Please contact us about TÜV certified products.

mm inch

9
.354

24
.945

  45
1.772

FEATURES
1. So slim with 9 mm .354 inch 
thickness
The thin type (45 mm long × 24 mm high 
× 9 mm wide) (1.772×.945×.354 inch) 
permits high density mounting.
2. Excellent in noise resistance
Since the input and output are insulated 
by the photo TRIAC coupler, the noise on 
the output side is not fed back to the input 
side.
3. Snubber circuit integrated
The snubber circuit is integrated to 
prevent malfunction caused by the rapid 
rise of the voltage on the output side, 
such as inductive load and noise.
4. Zero-cross and nonzero-cross types 
are available.
The zero-cross type generates minimal 
noise by suppressing occurrence of radio 

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 
(between input and output)
6. Two kinds of terminals distance are 
available. (5.08 mm and 7.62 mm) (.200 
and .300 inch)
7. High reliability, long life and 
maintenance-free

TYPICAL APPLICATIONS
Most suitable as drivers for small size AC 
motors, solenoids, solenoid valves and 
so on.
1. Copying equipment
2. Air conditioners
3. Industrial equipment such as NC 
machines, sequencers, robots and so on

o-cross type 2. Nonzero-cross type
ut 
nals 
nce

Max. load  
current

Load 
voltage

Input 
voltage Part No.

mm 
inch 
e

2 A

75 to 125 
V AC

5 V DC AQ2A1-C1-ZT5VDC
12 V DC AQ2A1-C1-ZT12VDC
24 V DC AQ2A1-C1-ZT24VDC

75 to 250 
V AC

5 V DC AQ2A2-C1-ZT5VDC
12 V DC AQ2A2-C1-ZT12VDC
24 V DC AQ2A2-C1-ZT24VDC

3 A

75 to 125 
V AC

5 V DC AQ3A1-C1-ZT5VDC
12 V DC AQ3A1-C1-ZT12VDC
24 V DC AQ3A1-C1-ZT24VDC
5 V DC AQ3A2-C1-ZT5VDC

Input 
terminals 
distance

Max. load  
current

Load 
voltage

Input 
voltage Part No.

5.08 mm 
.200 inch 

type

2 A

75 to 125 
V AC

5 V DC AQ2A1-C1-T5VDC
12 V DC AQ2A1-C1-T12VDC
24 V DC AQ2A1-C1-T24VDC

75 to 250 
V AC

5 V DC AQ2A2-C1-T5VDC
12 V DC AQ2A2-C1-T12VDC
24 V DC AQ2A2-C1-T24VDC

3 A

75 to 125 
V AC

5 V DC AQ3A1-C1-T5VDC
12 V DC AQ3A1-C1-T12VDC
24 V DC AQ3A1-C1-T24VDC
5 V DC AQ3A2-C1-T5VDC
: Standard packing  Carton: 20 

75 to 250
V AC

mm 
inch 
e

2 A

75 to 125
V AC

75 to 250
V AC

3 A

75 to 125
V AC

75 to 250
V AC
en_ds_aq1: 010404J

pcs.; Case: 200 pcs.

 12 V DC AQ3A2-C1-ZT12VDC
24 V DC AQ3A2-C1-ZT24VDC

 
5 V DC AQ2A1-C2-ZT5VDC

12 V DC AQ2A1-C2-ZT12VDC
24 V DC AQ2A1-C2-ZT24VDC

 
5 V DC AQ2A2-C2-ZT5VDC

12 V DC AQ2A2-C2-ZT12VDC
24 V DC AQ2A2-C2-ZT24VDC

 
5 V DC AQ3A1-C2-ZT5VDC

12 V DC AQ3A1-C2-ZT12VDC
24 V DC AQ3A1-C2-ZT24VDC

 
5 V DC AQ3A2-C2-ZT5VDC

12 V DC AQ3A2-C2-ZT12VDC
24 V DC AQ3A2-C2-ZT24VDC

75 to 250 
V AC 12 V DC AQ3A2-C1-T12VDC

24 V DC AQ3A2-C1-T24VDC

7.62 mm 
.300 inch 

type

2 A

75 to 125 
V AC

5 V DC AQ2A1-C2-T5VDC
12 V DC AQ2A1-C2-T12VDC
24 V DC AQ2A1-C2-T24VDC

75 to 250 
V AC

5 V DC AQ2A2-C2-T5VDC
12 V DC AQ2A2-C2-T12VDC
24 V DC AQ2A2-C2-T24VDC

3 A

75 to 125 
V AC

5 V DC AQ3A1-C2-T5VDC
12 V DC AQ3A1-C2-T12VDC
24 V DC AQ3A1-C2-T24VDC

75 to 250 
V AC

5 V DC AQ3A2-C2-T5VDC
12 V DC AQ3A2-C2-T12VDC
24 V DC AQ3A2-C2-T24VDC



AQ8
RATINGS
1. Rating (Ambient temperature: 20°C, 68°F; Voltage ripple on the input side: 1% or less)
1) Zero-cross type
• 2 A type

• 3 A type

Part No.

Item

AQ2A1-C1-
ZT5VDC

AQ2A1-C2-
ZT5VDC

AQ2A1-C1-
ZT12VDC

AQ2A1-C2-
ZT12VDC

AQ2A1-C1-
ZT24VDC

AQ2A1-C2-
ZT24VDC

AQ2A2-C1-
ZT5VDC

AQ2A2-C2-
ZT5VDC

AQ2A2-C1-
ZT12VDC

AQ2A2-C2-
ZT12VDC

AQ2A2-C1-
ZT24VDC

AQ2A2-C2-
ZT24VDC

Remarks

In
pu

t s
id

e Control voltage 5 V DC
(4 to 6V)

12 V DC
(9.6 to 14.4V)

24 V DC
(21.6 to 
26.4V)

5 V DC
(4 to 6V)

12 V DC
(9.6 to 14.4V)

24 V DC
(21.6 to 
26.4V)

The parenthesized values 
represent the allowable 
voltage ranges

Input impedance Approx. 
0.18 k Ω

Approx. 
0.55 k Ω

Approx. 
1.4 k Ω

Approx. 
0.18 k Ω

Approx. 
0.55 k Ω

Approx. 
1.4 k Ω

Drop-out voltage min. 0.5 V min. 1.2 V min. 2.4 V min. 0.5 V min. 1.2 V min. 2.4 V

Lo
ad

 s
id

e

Max. load current 2 A*1 At ambient temperature of 
30°C or less

Load voltage 75 to 125 V AC 75 to 250 V AC
Frequency 45 to 65 Hz
Repetitive peak 
OFF voltage 400 V 600 V

Non-repetitive 
surge current 30 A*2 In one cycle at 60 Hz

Max. “OFF-state” 
leakage current 2.5 mA/100 V applied 5 mA/200 V applied

Max. “ON-state” 
voltage drop 1.6 V at max. carrying current

Min. load current 25 mA*3 50 mA*3

OFF state dV/dt 50 V/µs At ambient temperature of 
80°C

Part No.

Item

AQ3A1-C1-
ZT5VDC

AQ3A1-C2-
ZT5VDC

AQ3A1-C1-
ZT12VDC

AQ3A1-C2-
ZT12VDC

AQ3A1-C1-
ZT24VDC

AQ3A1-C2-
ZT24VDC

AQ3A2-C1-
ZT5VDC

AQ3A2-C2-
ZT5VDC

AQ3A2-C1-
ZT12VDC

AQ3A2-C2-
ZT12VDC

AQ3A2-C1-
ZT24VDC

AQ3A2-C2-
ZT24VDC

Remarks

In
pu

t s
id

e Control voltage 5 V DC
(4 to 6V)

12 V DC
(9.6 to 14.4V)

24 V DC
(21.6 to 
26.4V)

5 V DC
(4 to 6V)

12 V DC
(9.6 to 14.4V)

24 V DC
(21.6 to 
26.4V)

The parenthesized values 
represent the allowable 
voltage ranges

Input impedance Approx. 
0.18 k Ω

Approx. 
0.55 k Ω

Approx. 
1.4 k Ω

Approx. 
0.18 k Ω

Approx. 
0.55 k Ω

Approx. 
1.4 k Ω

Drop-out voltage min. 0.5 V min. 1.2 V min. 2.4 V min. 0.5 V min. 1.2 V min. 2.4 V

Max. load current 3 A*1 At ambient temperature of 
30°C or less

Load voltage 75 to 125 V AC 75 to 250 V AC
Frequency 45 to 65 Hz
Repetitive peak 
OFF voltage 400 V 600 V
307en_ds_aq1: 010404J

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.

Lo
ad

 s
id

e

Non-repetitive 
surge current 80 A*2 In one cycle at 60 Hz

Max. “OFF-state” 
leakage current 2.5 mA/100 V applied 5 mA/200 V applied

Max. “ON-state” 
voltage drop 1.6 V at max. carrying current

Min. load current 25 mA*3 50 mA*3

OFF state dV/dt 50 V/µs At ambient temperature of 
80°C



AQ

308

2) No
• 2 A 

• 3 A 

Notes:

Item

In
pu

t s
id

e C

In

D

Lo
ad

 s
id

e

M

Lo
F
R
O
N
su
M
le
M
vo
M

O

Item

In
pu

t s
id

e C

In

D

Lo
ad

 s
id

e

M

Lo
F
R
O
N
su
M
le
M
vo
M

O

8
n zero-cross type
type

type

Part No. AQ2A1-C1-
T5VDC

AQ2A1-C2-
T5VDC

AQ2A1-C1-
T12VDC

AQ2A1-C2-
T12VDC

AQ2A1-C1-
T24VDC

AQ2A1-C2-
T24VDC

AQ2A2-C1-
T5VDC

AQ2A2-C2-
T5VDC

AQ2A2-C1-
T12VDC

AQ2A2-C2-
T12VDC

AQ2A2-C1-
T24VDC

AQ2A2-C2-
T24VDC

Remarks

ontrol voltage 5 V DC
(4 to 6V)

12 V DC
(9.6 to 14.4V)

24 V DC
(21.6 to 
26.4V)

5 V DC
(4 to 6V)

12 V DC
(9.6 to 14.4V)

24 V DC
(21.6 to 
26.4V)

The parenthesized values 
represent the allowable 
voltage ranges

put impedance Approx. 
0.3 k Ω

Approx. 
0.8 k Ω

Approx. 
1.8 k Ω

Approx. 
0.3 k Ω

Approx. 
0.8 k Ω

Approx. 
1.8 k Ω

rop-out voltage min. 0.5 V min. 1.2 V min. 2.4 V min. 0.5 V min. 1.2 V min. 2.4 V

ax. load current 2 A*1 At ambient temperature of 
30°C or less

ad voltage 75 to 125 V AC 75 to 250 V AC
requency 45 to 65 Hz
epetitive peak 
FF voltage 400 V 600 V

on-repetitive 
rge current 30 A*2 In one cycle at 60 Hz

ax. “OFF-state” 
akage current 2.5 mA/100 V applied 5 mA/200 V applied

ax. “ON-state” 
ltage drop 1.6 V at max. carrying current

in. load current 25 mA*3 50 mA*3

FF state dV/dt 50 V/µs At ambient temperature of 
80°C

Part No. AQ3A1-C1-
T5VDC

AQ3A1-C2-
T5VDC

AQ3A1-C1-
T12VDC

AQ3A1-C2-
T12VDC

AQ3A1-C1-
T24VDC

AQ3A1-C2-
T24VDC

AQ3A2-C1-
T5VDC

AQ3A2-C2-
T5VDC

AQ3A2-C1-
T12VDC

AQ3A2-C2-
T12VDC

AQ3A2-C1-
T24VDC

AQ3A2-C2-
T24VDC

Remarks

ontrol voltage 5 V DC
(4 to 6V)

12 V DC
(9.6 to 14.4V)

24 V DC
(21.6 to 
26.4V)

5 V DC
(4 to 6V)

12 V DC
(9.6 to 14.4V)

24 V DC
(21.6 to 
26.4V)

The parenthesized values 
represent the allowable 
voltage ranges

put impedance Approx. 
0.3 k Ω

Approx. 
0.8 k Ω

Approx. 
1.8 k Ω

Approx. 
0.3 k Ω

Approx. 
0.8 k Ω

Approx. 
1.8 k Ω

rop-out voltage min. 0.5 V min. 1.2 V min. 2.4 V min. 0.5 V min. 1.2 V min. 2.4 V

ax. load current 3 A*1 At ambient temperature of 
30°C or less

ad voltage 75 to 125 V AC 75 to 250 V AC
requency 45 to 65 Hz
epetitive peak 
FF voltage 400 V 600 V

on-repetitive 
rge current 80 A*2 In one cycle at 60 Hz

ax. “OFF-state” 
akage current 2.5 mA/100 V applied 5 mA/200 V applied

ax. “ON-state” 1.6 V at max. carrying current
en_ds_aq1: 010404J

*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.

ltage drop
in. load current 25 mA*3 50 mA*3

FF state dV/dt 50 V/µs At ambient temperature of 
80°C
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DIMENSIONS mm inch

2. Characteristics (Amdient temperature:  20°C 68°F; Input voltage ripple: 1% or less)
Type

Item Zero-cross type Non-zero-cross type Remarks

Operate time, max. 1/2 cycle of voltage sine wave + 1 ms 1 ms
Release time, max. 1/2 cycle of voltage sine wave + 1 ms
Insulation resistance, min. 109Ω  between input and output at 500 V DC
Breakdown voltage 3,000 V AC between input and output For 1 minute

Vibration
resistance

Functional 10 to 55 Hz at double amplitude of 3 mm 10 min. for X, Y, Z axis
Destructive 10 to 55 Hz at double amplitude of 3 mm 1 hour for X, Y, Z axis

Shock
resistance

Functional Min. 980 m/s2  {100 G} 4 times each for X, Y, Z axis
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

(Common for zero-cross and nonzero-cross types)
1. Input terminals distance 5.08 mm .200 inch
1) 2 A type

General tolerance: ±0.5 ±.020

5.08
.200

5.08
.200

12.7
.500

10.16
.400

45 max.
1.772

24 max.
.945

�� � �

9 max.
.354

8 min.
.315

4-0.8 dia.
 4-.031

2.5
.098

INPUT LOAD�� � �+-

Mounting hole location (Bottom view)

Tolerance: ±0.1 ±.004

Schematic

2.54×2
.100×2

2.54×5
.100×5

2.54×4
.100×4

4-1.2 dia.
4-.047

27.94
1.100

� � � �Terminal

Copper foil

INPUT LOAD
�� � �

Load
power source

+-
LoadInput

power source

2) 3 A type

9 max.
.354

43 max.
1.693

Mounting hole location (Bottom view)

27.94
1.100

� � � �Terminal

Copper foil
en_ds_aq1: 010404J

5.0
.20

�

2.5
.098

�-
8
0

�

INPUT�
General tolerance: ±0.5 ±.020

5.08
.200

12.7
.500

10.16
.400

32 max.
1.259

8 min.
.315

� �

LOAD� �+

4-0.8 dia.
4-.031

Sch

2.54×2
.100×2

2.54×
.100×

INPUT L
�� �

Lo
po

+-
Input
power source
em

5
5

OA

ad
wer
309

Tolerance: ±0.1 ±.004

atic

2.54×4
.100×4

4-1.2 dia.
4-.047

D
�

 source

Load
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REF

2. Inp
1) 2A 

2) 3A 

1. Cha
tempe
Conditi

Lo
ad

 c
ur

re
nt

, A

8
ut terminals distance 7.62 mm .300 inch
type

General tolerance: ±0.5 ±.020

7.62
.300

5.08
.200

12.7
.500

10.16
.400

9 max.
.354

45 max.
1.772

24 max.
.945

8 min.
.315

�� � �

2.5
.098

INPUT LOAD�� � �+-

4-0.8 dia.
 4-.031

mm inch

Mounting hole location (Bottom view)

Tolerance: ±0.1 ±.004

Schematic

2.54×3
.100×3

2.54×5
.100×5

2.54×4
.100×4

4-1.2 dia.
4-.047

30.48
1.200

� � � �Terminal

Copper foil

INPUT LOAD
�� � �

Load
power source

+-
LoadInput

power source

type

General tolerance: ±0.5 ±.020

5.08
.200

12.7
.500

10.16
.400

9 max.
.354

43 max.
1.693

32 max.
1.259

8 min.
.315

7.62
.300

�� � �

2.5
.098

INPUT LOAD�� � �+-

4-0.8 dia.
4-.031

Mounting hole location (Bottom view)

Tolerance: ±0.1 ±.004

Schematic

2.54×3
.100×3

2.54×5
.100×5

2.54×4
.100×4

4-1.2 dia.
4-.047

30.48
1.200

� � � �Terminal

Copper foil

INPUT LOAD
�� � �

Load
power source

+-
LoadInput

power source
E
ra
rat
ons

0.

1.

1.

2.

2.

3.
R
cteris
ure
: Nat

-30
0

5

0

5

0

5

0

ENCE DATA
tics of load current vs. ambient 

ural cooling

2 A type

3 A type

0 20 40 60 80
Ambient temperature, °C

2. Characteristics of non

(2 A type)

5
No. o

N
on

-r
ep

et
iti

ve
 s

ur
ge

 c
ur

re
nt

, A

0

20

40

60

80

100
-re

10
f cy
en_ds_aq1: 010404J

petitive surge current vs. carrying time

(3 A type)

50 100
cles at 60 Hz

5 10 50 100
No. of cycles at 60 Hz

N
on

-r
ep

et
iti

ve
 s

ur
ge

 c
ur

re
nt

, A

0

20

40

60

80

100



AQ8

Approved standards list

NOTE

Product
name File No. Qualified ratings

AQ8

UL
E95895

   2A type: 2 A 125, 250 V AC
                 2 A 125 V AC (Tungsten)
                 FLA 1 A, LRA 6 A 125, 250 V AC
   3A type: 3 A 125, 250 V AC
                 3 A 125 V AC (Tungsten)
                 FLA 1.5 A, LRA 9 A 125, 250 V AC

CSA
LR26550

3. Characteristics of input current vs. input 
voltage
—zero-cross type ---Nonzero-cross type

(5 V type)

(12 V type) (24 V type)

30

25

20

15

10

5

0

Input voltage, V

In
pu

t c
ur

re
nt

, m
A

0 10 20 30

4. Characteristics of load current vs. ambient temperature for adjacent mounting
Conditions: Natural cooling
(2 A type) (3 A type)

-30 0 20 40 60 80
0

Ambient temperature, °C

Lo
ad

 c
ur

re
nt

, A

0.5

1.0

1.5

2.0

2.5

=20.32 mm
  .800 inch

=9.0 mm
  .354 inch

=12.7 mm
  .500 inch

=Adjacent mounting pitch

2.0

-30 0 20 40 60 80
0

Ambient temperature, °C

Lo
ad

 c
ur

re
nt

, A

=20.32 mm
  .800 inch

=9.0 mm
  .354 inch

=12.7 mm
  .500 inch

=Adjacent mounting pitch

3.0

1.0

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.

• Characteristics of residual voltage vs. 
load impedance

R0 Dummy resistor

Load
power
source

SSR Load�
0 10 20

20

40

60
100

80

100

30 40 50

Load impedance (kΩ)

Ve
Ve
V
(%)

VSSR

�

�

Load

×

f= 60Hz
Ve: Residual voltage
V: Power voltage

Power factor:1
(resistor load)
Power factor:0.4
(induction load)
e

F

I
k
b
E
F
c
t
V
a
v
t
t

311n_ds_aq1: 010404J

or Cautions for Use, see page 269.

n case the dummy resistor is not used, 
eep in mind that the residual voltage 
ecomes as follows:
xample:
or the inductive load by the 20 mA load 
urrent and the 200 V AC load voltage, 
he load impedance becomes 10 k Ω and 
e/V = 14% is estimated from the right 
bove graph. Accordingly, the 28 V 
oltage remains across the both ends of 
he load when the solid state relay is 
urned off.

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.

�

Solder

Printed boardSolid
state relay

Max.
45°
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SPE

TYP
Drive 
electr
• NC m
• Prin
• Mac
• Rob
• Wra

Ratin

Chara

Item

Input 
side

Load 
side

Item

Opera
Relea
Insula
Break

Vibrat
resist

Shock
resist

Ambie
Stora
Opera
-F

CIFICATIONS

AQ-F SOLID STATE RELAY AQ-F 
RELAYS

mm inch

21
.827

35.2
1.386

  27.4
1.079

FEATURES
• Suitable for high-capacity and high-frequency switching
• 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: 3 V to 28 V

ICAL APPLICATIONS
for small-sized motor, heater, solenoid and
omagnetic valves.

achine
ting machine
hine tool
ot for industrial use
pping and packing machine

TYPES
Type Part No.

AC output
Zero-cross 2 A AQF2A2-ZT3/28VDC
Zero-cross 3 A AQF3A2-ZT3/28VDC

DC output
                  2 A AQF2AD1-3/28VDC
                  3 A AQF3AD1-3/28VDC

gs (at 20°C 68°F, Input voltage ripple: 1% or less)
Type AC output DC output

Remarks
AQF2A2-ZT3/28VDC AQF3A2-ZT3/28VDC AQF2AD1-3/28VDC AQF3AD1-3/28VDC

Input voltage 3 to 28 V DC
Input impedance Approx. 1.6 k Ω (3 to 28 V DC)
Drop-out voltage, 
min. 0.8 V DC

Max. load current 2 A 3 A 2 A 3 A See “REFERENCE DATA 
1” on the following page

Load voltage 75 to 250 V AC 3 to 60 V DC
Non-repetitive 
surge current 80 A 5 A 6 A AC: In one cycle at 60 Hz

DC: 1 s
Max. “OFF-state”
leakage current 5 mA 1 mA AC: at 60 Hz 200 V

DC: at 60 V
Max. “ON-state”
voltage drop 1.6 V at max. carrying current

Min. load current 50 mA 5 mA
cteristics (at 20°C 68°F

Type
AQ

te time max. (1/2
se time, max. (1/2
tion resistance, min.
down voltage

ion 
ance

Functional
Destructive

 
ance

Functional

Destructive

nt temperature
ge temperature
tional method Ze
en_ds_aqf: 010404J

, Input voltage ripple: 1% or less)
AC output DC output

RemarksF2A2-ZT3/28 
VDC

AQF3A2-ZT3/28 
VDC AQF2AD1-3/28 VDC AQF3AD1-3/28 VDC

 cycle of voltage sine wave) + 1 ms 0.5 ms
 cycle of voltage sine wave) + 1 ms 2 ms

100 M Ω between input and output Initial at 500 V DC
2,000 Vrms between input and output Initial for 1 min.
10 to 55 Hz double amplitude of 3 mm 10 min. for X, Y, Z axes
10 to 55 Hz double amplitude of 3 mm 1 hour for X, Y, Z axes

Min. 980 m/s2  {100 G} 4 times each for X, Y, Z 
axes

Min. 980 m/s2  {100 G} 5 times each for X, Y, Z 
axes

–30°C to +80°C  –22°F to +176°F
–30°C to +100°C  –22°F to +212°F

ro-cross (Turn-ON and Turn-OFF) —



AQ-F
OPERATING PRINCIPLE

DIMENSIONS mm inch

AQ-F SOLID STATE RELAY ACCESSORIES

Internal circuit
AC output type

Waveform of input and output (Resistive load)

circuit

T
rig

ge
r 

ci
rc

ui
t

Z
er

o-
cr

os
s 

ci
rc

ui
tPhototransistor

 coupler

Input Input
terminal

Output
terminal

R

C

Triac

Snubber circuit
Load voltage

Load current

Input signal
ON

OFF

DC output type

circuit

D
riv

in
g 

ci
rc

ui
t

Lo
ad

tr
an

si
st

or

A
 r

ev
er

se
co

nn
ec

tio
n

pr
ot

ec
tio

n
di

od
e

Phototransistor
 coupler

Input Input
terminal

Output
terminal

+

_

Load current

Input signal
ON

OFF

27.4
1.079

21
.827

13.35
.526

35.2
1.386

6.4
.252

4.46
.176

4.06
.160

6.35
.250

6.35
.250

0.5
.020

1 4

5 8

9 12

13 14

Terminal connection diagram (Bottom view)

1 4

5 8

9 12

13 14

Load
Load power
source

( + )

( — )

Input power
source

+-

Socket of HC relay is available for AQ-F solid state relay.
1. Socket for plug-in type
HC2 socket

1

5

2

6

3

7

4

8 29.4
1.157 6.35

4.06
.160

4.45
.175

4.45
.175

4.45
.175

25.8
1.016

21.6
en_ds_aqf: 010404J

     HC2-SS-K

9

13 14

1110 12

Note: HC3-SS-K and HC4-SS-K can be also used.

2. Socket for PC board
HC2 socket for PC board

      HC2-PS-K

1

5

9

2

6

13 14

3

7

1110

4

8

12

29.4
1.157

25.2
.992

Note: HC3-PS-K and HC4-PS-K can be also used.
25
.9
Tolerance: ±0.1 ±.004

.2
82

2.3
.091
16.55

.652

7.65
.301

21.2
.835

25.5
1.004

Relay
Hold-down clip

6.35
.250

7.06
.278

.250

1.27
.050

Tolerance: ±0.1 ±.004

13.15
.518

3.95
.156

21.2
.835

 2
.079

6.35
.250

1.27
.050

6.35
.250

4.06
.160

13.35
.526

7.06
.278

PC board patte

13.35
.526
313

.850

rn (Bottom view)

10.4
.409

1.4
.055

4.1
.161

16.8
.661

9-2 dia. holes
9-.079 dia. holesA
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3. Wr
Stand

     HC

4. DIN

         

5. DIN

         

6. Ge

       H
-F
apping socket
ard wrapping socket

2-WS-K

25.5
1.004
 13.35
.526 4.45

.175
4.06
.160

9.14
.360

16.76
 .660

 29.4
 1.157

 10.41
 .410  25.2

 .992

    1–0.1
 .039–.004

    1–0.1
 .039–.004

 34.4
 1.354

 21.2
.835

 12.4
 .488

1–0.1
 .039–.004

  1–0.05
 .039–.002

Wrapping socket with lock spring

     HC2-WS-L

39.3
1.547

23
.906

1
.039

1
.039

29.4
1.157

25.2
.992

 5
.197

22.0
.866

73.7
2.902

25.5
1.004
21.2
.835

1

5

9

2

6

10

4

8

12

1413

3

7

11

1–0.1
 .039–.004

  1–0.05
 .039–.002

mm inch

 rail mounting socket

HC2-SFD-K

   26–0.6
1.024–0.24

   30–0.6
1.181–0.24

6
.236

13.35–0.2
.526–0.08

4.2–0.3
.165–.012

4.1–0.2
.161–.008

6.3–0.2
.248–.008

6.4–0.2
.252–.008

2–0.15
.079–.006

67–1
2.638–.039

21.1–0.6
.831–0.24

M3 screw
terminal

     Schematic

4

8 5

N.C.

N.O.

1

12

14

9

13

COM

Coil

Mounting dimension (Bottom view)

26
1.024 26

1.024

67
2.638

30
1.181

33.5
1.319

10
.394

30
1.181

4
.157

2-M3.5 screw holes or
4.2–0.1 dia.
2-4.2 – 0.1 dia. holes

Minimum separation
in tandem mounting

 socket for HC2-slim type
 15–0.6

.591–0.24

13.35–0.2
.526–0.08

4.1–0.2
.161–.008

6.3–0.2
.248–.008

6.4–0.2
.252–.008

2–0.15
.079–.006

67–1
2.638–.039

57–1
    2.244–.039

8–0.2
.315–.008

20–0.6
.787–0.24

35.4–0.5
1.397–.020

M3 screw
terminal

     Schematic
4

5

N.C.

N.O.

COM

Coil

1

9

8

12

Mounting dimension (Bottom view)

15–0.2
.591–.008 15–0.2

.591–.008

 67
2.638

 22
.866

57–0.5
2.244–.020

9
.354

2
.079

 22
.866

2-M3.5 screw holes or
4.2–0.1 dia.
2-4.2 – 0.1 dia. holes
HC

ne

C

2-

ral

2-S
SFD-S
  22

.866

 4.2–0
.165–0.

 socket

F-K

M3 screw
terminal

2-4.2
2-.16
–0.6
–0.24

.3
12

6.2–0.2
.244–.008

 2
1.1

30
1.181

 40
1.575

12
.472

17.5
.689

15
.591

6.2
.244

5
.197

× 5 oval holes
5 × .197 oval holes
8.5–
22–
0.6
.024

6–0.3
.236–.012

1314

Schematic
1 5 9 13

4 8 1412

Mounting

12
.472

30
1.181

2
.7

.

Minimum 
in tandem
 d

0
87

1
2

079

sep
 mo
en_ds_aqf: 010404J

imension (Bottom view)

40
1.575

12
.472

30
.181

aration
unting

2-M3.5 screw holes or
4.2–0.1 dia.
2-4.2 – 0.1 dia. holes



AQ-F

REFERENCE DATA

Mounting rail

AT8-DLA1

15
.591 5

.197

 5
.197

10
.394

1,000
39.37

5.5
.217

 35
1.378

 1.5
 .059

 27
1.06324

.94515
.591

40-5.5×15 slot
40-.217× .591 slot

15
.591

10
.394

15
.591

7.5
.295

2.75R
.108R

Fastening plate

ATA4806

mm inch

12
.472

50
1.969M4

10
.394

10
.394ATA4806

UP

1. Load current vs. ambient temperature 2-(1). Non-repetitive surge current vs. carrying 
time (AC output type)

2-(2). Non-repetitive surge current vs. carrying 
time (DC output type)
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or Cautions for Use, see page 269.
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TYPES

ORDERING INFORMATION

SPECIFICATIONS
1. Ratings (at 20°C 68°F, input ripple: 1% or les

AQ-J SOLID STATE RELAY AQ-J 
RELAYS

Type Load current

Zero-cross

10A

15A

25A

TÜV
Pending

C-UL
Pending

FEATURES
1. Ultra-compact size
Space saved with footprint 40% that of 
previous.

• Footprint comparison (Unit: mm inch)

2. B
Sup
3. T
25 A

4. Reverse input connection 

Ex. AQJ

Load current/voltage

1: 10 A 75 to 264 V AC
2: 15 A 75 to 264 V AC
4: 25 A 75 to 264 V AC

Note: Standard packing: Carton 10 pcs., Case: 200 pcs.

1: Plug-in termina

Termin

1) Input side
Type

Item
Rated voltage
Input voltage 4
Input impedance Ap
Drop-out voltage
s)

Load voltage Input voltage Part No.

75V to 264V AC

4 to 6V DC AQJ112V
10 to 18V DC AQJ119V
18 to 28V DC AQJ116V

4 to 6V DC AQJ212V
10 to 18V DC AQJ219V
18 to 28V DC AQJ216V

4 to 6V DC AQJ412V
10 to 18V DC AQJ419V
18 to 28V DC AQJ416V

uilt-in varistor
erior external noise absorption.
hree types available from 10 A to 
.

prevention function.
5. Uses #110 type input and #250 type 
output terminals.
6. Environmentally friendly
Supports RoHS Directive (2002/95/EC)

TYPICAL APPLICATIONS
1. Kitchen appliances
2. Vending machine
3. Injection molding machine
4. Amusement machine

Conventional
(AQ-R)59

2.323

44.8
1.764

AQ-J
38

1.496
38

1.496
28

1.102
28

1.102

l, Zero-cross 2: 4 to 6 V DC
6: 18 to 28 V DC
9: 10 to 18 V DC

V: Built-in varistor

al Input voltage Built-in varistor

AQJ112V
AQJ212V
AQJ412V

AQJ119V
AQJ219V
AQJ419V

AQJ116V
AQJ216V
AQJ416V

5V DC 12V DC 24V DC
 to 6V DC 10 to 18V DC 18 to 28V DC
en_ds_aqj: 060705D

prox. 260Ω Approx. 800Ω Approx. 1.6kΩ
Min. 1V DC



AQ-J

en_ds_aqj: 060705D

2. Characteristics (at 20°C 68°F, input rip

REFERENCE DATA
1. Load current vs. ambient temperature
Use load current within range specified in t

Type
Operate time, max. (1/2
Release time, max. (1/2
Insulation resistance, min. 100

Breakdown voltage
3,00
2,50

Vibration resistance 10 t
Shock resistance Min

Ambient temperature –30
–22

Storage temperature –30
–22

Operational method Zero

2) Output side

* See CAUTIONS FOR USE “2. When used for 

Type

Item

AQJ112V
AQJ119V
AQJ116V

AQJ212V
AQJ219V
AQJ216V

AQJ412V
AQJ419V
AQJ416V

Max. load current 10A 15A 25A
Load voltage 75 to 264V AC
Frequency 45Hz to 65Hz
Non-repetitive surge current
Max. “OFF-state” leakage current
Max. “ON-state” voltage drop
Min. load current*

Tested condition:
1) If attached to a heat sink, use a heat 
conductive compound (Ex. Toshiba sillicone 
YG6111 or TSK5303) of similar coating to 
improve cooling
2) Without external heat sink
If the mounting surface is not metallic and a 
heat sink is not used, expose the bottom 
surface and plate surface to improve heat 
dissipation.

(3) 25A type

10
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0
0—20 20 40 60 80 100

Ambient temperature, ¡C
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ad

 c
ur

re
nt

, A

When used alone

When mounting a standard heat sink (AQP808)

When mounting on 
200 × 200 × t2 (mm) 
iron plate
ple: 1% or less)

he figure below

Characteristics Remarks
 cycle of voltage sine wave) + 1ms
 cycle of voltage sine wave) + 1ms
MΩ between input to output to case Using 500 V DC megger
0 Vrms between input and output

for 1min.
0 Vrms between input, output and case
o 55 Hz double amplitude of 1.5mm X, Y, Z axes
. 980m/s2 X, Y, Z axes
 to +80°C
 to +176°F Non-condensing at low temperatures

 to +100°C
 to +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.

-cross (Turn ON and Turn OFF)

the load less than rated” on page 269.

100A 150A 250A
Max. 5mA
Max. 1.6V

50mA

(1) 10A type (2) 15A type
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When mounting on 200 × 200 × t2 (mm) iron plate

2. Non-repetitive surge current vs. 
carrying time

3. Input current vs. input voltage 
characteristics
(10A, 15A and 25A common)
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 c
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DIMENSIONS mm inch

ACCESSORIES

For Cautions for Use, see pag

AQJ112V

4 - 6 V D C
MADE IN JAPAN

LOAD

INPUT

1 0 A  2 6 4 V A C

+ —

50601

4.3
.169

.

7.95
.313

4.55
.179

4.3 dia.
.169 dia.

30 max.
1.181 max.

8.4
.331

5.5
.217

6.35
.250

.

30
1.181

28
1.102

38
1.496

17
.669

5
.197

Mounting dimensions

30+0.2
—0.1

1.181+.008
—.004

Heat sink

AQP-HS-J25A

         

30
1.181
1.6
063

2-1.2 dia.
2-.047 dia.

2-1.65 dia.
2-.065 dia.

2.8
110

7.1
.280

2-4.3 dia. or M4
2-.169 dia. or M.157

2
.079

64 2.520

46 1.811

7
.276

3
.118

52
2.047

47.5
1.870

5
.197

119
4.685

150
5.906

132
5.197

3-M4 .157

4-R2.5 .098

Mounting dimensions

4-M4.5 or 5 dia.
4-M.177 or .197 dia.

132–0.1
5.197–.004

119–0.1
4.685–.004
e 26

            
9.

         
en_ds_aqj: 060705D

           General tolerance: ±0.5 ±.020

120 4.724

100 3.937

82 3.228

142 5.591

13
.512
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TYPES
1. Standard type

2. With LED indication type

AQ-N SOLID STATE RELAY AQ-N 
RELAYS

Type Load current Load voltage Part No.

Zero-cross type

10A

75 to 250V AC

AQN111
15A AQN211
20A AQN311
25A AQN411
40A AQN611

Non zero-cross type

10A

75 to 250V AC

AQN121
15A AQN221
20A AQN321
25A AQN421
40A AQN621

Type Load current Load voltage Part No.

Zero-cross type

10A

75 to 250V AC

AQN111L
15A AQN211L
20A AQN311L
25A AQN411L
40A AQN611L

FEATURES
• Five types available from 10 A to 40 A.
• Built-in varistor
• Includes operation LED (red)
• Dielectric voltage of 4,000 V
• 4 to 32 V DC input voltage.
• Zero-cross and Non zero-cross types 
are available.

TYPICAL APPLICATIONS
• Molding machine (heater control)
• Temperature controlled bath (heater 
control)
• Printing machines (heater control)
• Wrapping snd packing machine (heater 
control)
• Machine tools (Motor control)
319en_ds_aqn: 180105D

3. With varistor type

Non zero-cross type

10A

75 to 250V AC

AQN121L
15A AQN221L
20A AQN321L
25A AQN421L
40A AQN621L

Type Load current Load voltage Part No.

Zero-cross type

10A

75 to 250V AC

AQN111V
15A AQN211V
20A AQN311V
25A AQN411V
40A AQN611V

Non zero-cross type

10A

75 to 250V AC

AQN121V
15A AQN221V
20A AQN321V
25A AQN421V
40A AQN621V



AQ

320

4. Wit

5. Acc

ORD

RAT
1. Rat
1) Zer

It

Input 

Outpu
-N
h varistor and LED indication type

essories

ERING INFORMATION

INGS
ings (at 20°C 68°F, Input ripple: 1% or less)
o-cross type

Type Load current Load voltage Part No.

Zero-cross type

10A

75 to 250V AC

AQN111VL
15A AQN211VL
20A AQN311VL
25A AQN411VL
40A AQN611VL

Non zero-cross type

10A

75 to 250V AC

AQN121VL
15A AQN221VL
20A AQN321VL
25A AQN421VL
40A AQN621VL

Type Part No. Standard packing
Terminal cover AQP-NPC Carton: 2 pcs.; Case: 100 pcs.

em

Type 10A 15A 20A 25A 40A Remarks

Part No.

AQN111
AQN111L
AQN111V
AQN111VL

AQN211
AQN211L
AQN211V
AQN211VL

AQN311
AQN311L
AQN311V
AQN311VL

AQN411
AQN411L
AQN411V
AQN411VL

AQN611
AQN611L
AQN611V
AQN611VL

side
Input voltage 4 to 32V See REFERENCE DATA 3
Input current Max. 20mA See REFERENCE DATA 3
Drop-out voltage Min. 1V

t side

Max. load current 10A 15A 20A 25A 40A See REFERENCE DATA 1
Load voltage 75V to 250V
Frequency 45Hz to 65Hz

Non-repetitive surge current 100A 150A 200A 250A 400A In one cycle at 60Hz, 
See REFERENCE DATA 2

1Ex. AQN 1 1

Load current

1: 10 A
2: 15 A
3: 20 A
4: 25 A
6: 40 A

1: 75 to 250 V AC
    (Zero-cross)
2: 75 to 250 V AC
    (Non zero-cross)

1: 4 to 32 V DC Nil: 
V: 
L: 

VL: 

None
Built-in varistor
With LED indication
Built-in varistor and with LED indication

Load voltage Input voltage Type
en_ds_aqn: 180105D

Max. “OFF-state” leakage current Max. 10mA at 60Hz
Max. “ON-state” voltage drop Min. 1.6V at Max. carrying current

Min. load current 100mA
See CAUTIONS FOR USE 
(Using be below the 
specified load)



AQ-N
2) Non zero-cross type

2. Characteristics (at 20°C 68°F, Input ripple: 1% or less)
1) Zero-cross type

2) Non zero-cross type

Item

Type 10A 15A 20A 25A 40A Remarks

Part No.

AQN121
AQN121L
AQN121V
AQN121VL

AQN221
AQN221L
AQN221V
AQN221VL

AQN321
AQN321L
AQN321V
AQN321VL

AQN421
AQN421L
AQN421V
AQN421VL

AQN621
AQN621L
AQN621V
AQN621VL

Input side
Input voltage 4 to 32V See REFERENCE DATA 3
Input current Max. 20mA See REFERENCE DATA 3
Drop-out voltage Min. 1V

Output side

Max. load current 10A 15A 20A 25A 40A See REFERENCE DATA 1
Load voltage 75V to 250V
Frequency 45Hz to 65Hz

Non-repetitive surge current 100A 150A 200A 250A 400A In one cycle at 60Hz, 
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

Min. load current 100mA
See CAUTIONS FOR USE 
(Using below the specified 
load)

Type 10A 15A 20A 25A 40A Remarks

Part No.

AQN111
AQN111L
AQN111V
AQN111VL

AQN211
AQN211L
AQN211V
AQN211VL

AQN311
AQN311L
AQN311V
AQN311VL

AQN411
AQN411L
AQN411V
AQN411VL

AQN611
AQN611L
AQN611V
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. 100MΩ between input and output Using 500 V DC megger

Breakdown voltage 4,000 Vrms between input and output
2,500 Vrms among input, output and case for 1min.

Vibration resistance (Functional) 10 to 55Hz double amplitude of 1.5mm X, Y, Z axes
Shock resistance (Functional) Min. 980 m/s2 X, Y, Z axes
Ambient temperature –20°C to +80°C –4°F to +176°F Non-condensing at low 

temperaturesStorage temperature –25°C to +85°C –13°F to +185°F
Operational method Zero-cross (Turn-ON and Turn-OFF)

Type 10A 15A 20A 25A 40A Remarks

Part No.

AQN121
AQN121L
AQN121V
AQN121VL

AQN221
AQN221L
AQN221V
AQN221VL

AQN321
AQN321L
AQN321V
AQN321VL

AQN421
AQN421L
AQN421V
AQN421VL

AQN621
AQN621L
AQN621V
AQN621VL

Operate time, max. 1ms
Release time, max. (1/2 cycle of voltage sine wave) + 1ms
321en_ds_aqn: 180105D

Insulation resistance, min. 100MΩ between input and output Using 500 V DC megger

Breakdown voltage 4,000 Vrms between input and output
2,500 Vrms among input, output and case for 1min.

Vibration resistance (Functional) 10 to 55Hz double amplitude of 1.5mm X, Y, Z axes
Shock resistance (Functional) Min. 980 m/s2 X, Y, Z axes
Ambient temperature –20°C to +80°C –4°F to +176°F Non-condensing at low 

temperaturesStorage temperature –25°C to +85°C –13°F to +185°F
Operational method Random (Turn-ON), Zero-cross (Turn-OFF)
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DIM

ACC

* The 
The 

Heat 

AQP-H

Heat 

AQP-H
-N
ENSIONS mm inch

ESSORIES

right figure is the with LED indication type. 
standard type has the same dimensions.

58.0
2.283

4.5 dia.

.177 dia.

47.5
1.870

43.2
1.701

2-M3.0
2-M.118

2-M4.0
2-M.157

22.0
.86620.0

.787

27.0 max.
1.063 max.

4.5
.177

25.4
1.000

45.0
1.772

11.4
.449

27.9
1.098

Schematic

Mounting dimensions

Load power
source

�

�

�

�

Input power
source

+
_ Load

1.870 +.008
-.004

47.5 +0.2
-0.1

2-.069 dia. or M.157
2-4.3 dia. or M4

sink (For 10A, 15A, 20A)

S-20A

General tolerance: ±0.5 ±.020

50
1.969

47.6
1.874

90
3.543

100
3.937

R2.2
.087

2-M4
2-M.157

4.4
.173

4.4
.173

80
3.150

1.5
.059

54
2.126

2
.079

2
.079

11.1
.437

33.3
1.311

1.5
.05924.5

.965
28.5

1.1229
.354

45
1.772

100
3.937

+0.5
-1.5

+.020
-.059

Mounting dimensions

4-M4 or 4.4 dia
4-M.157 or .173 dia

   50–0.2
1.969–.008

   90–0.1
3.543–.004

sink (For 25A)
S-30/4
0A
General tolerance: ±0.5 ±.020

90
3.543

4.4
.173

4.4
.173

50
1.969

54
2.126

47.6
1.874

56
2.205
150

5.906
24.5
.965

2
.079

2
.079

28.5
1.122

45
1.772

9
.354

R 2.2 .0873-M4
en_ds_aqn: 180105D

100+0.5
−1.5

3.937+.020
−.059

80
3.150

33.3
1.311

1.5
.059

11.1
.437

1.5
.059

Mounting dimensions

4-M4 or 4.4 dia
4-M.157 or .173 dia

   50–0.2
1.969–.008

   90–0.1
3.543–.004
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mm inchHeat sink (For 40A)

AQP-HS-N40

55.0
2.165

3.0
.118

150.0
5.906

119.0
4.685

47.5
1.870

13.0
.512

7.0
.276

5.0
.197

4-
R

2.
5

2-
M

4.
0

46.0
1.811

64.0
2.520

82.0
3.228

100.0
3.937

120.0
4.724

142.0
5.591

Mounting dimensions

4-M4.5 or 5 dia
4-M.177 or .197 dia

119–0.1
4.685–.004

132–0.1
5.197–.004

DIN rail mounting plate

AQP-DP

44
1.732

18.1
.713

M4

70
2.765

56
2.205

47.6
1.874

13.6
.535

M4
M4

Mounting rail

AT8-DLA1

1,000
39.37

5.5
.217

 35
1.378

 1.5
 27
1.06324
e

86
3.386

.591
.197

0
.394

15
.59

40-5.5×
40-.217×
n_ds_aqn: 180105D
15
 5

1
  5
.197 .059.945

1

15 slot
.591 slot

15
.591

10
.394

15
.591

7.5
.295

2.75R
.108R
323
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ERENCE DATA
d current vs. ambient temperature
ad current within range specified in the figure below.
 condition

ning plate

06

12
.472

50
1.969M4

10
.394

10
.394ATA4806

UP

Terminal cover

                 AQP-NPC

4-7 dia.
4-.276 dia.

44.6
1.756

10
.394

27.9
1.098

43.2
1.701

25.4
1.000

2
.079

57.5
2.264

24
.945

1.5
.059

mm inch

h external heat sink
0A, 15A, 20A type
hown with standard heat sink 

AQP-HS-20A)
hown with 25A type standard heat sink 

AQP-HS-30/40A)
hown with 40A type standard heat sink 

AQP-HS-N40)
tached to a heat sink, use a heat 
ctive compound (Ex. Toshiba silicone 
1 or TSK5303) of similar coating to 
e cooling.

(2) Without external heat sink
If the mounting surface is not metallic and a 
heat sink is not used, expose the bottom 
surface and plate surface to improve heat 
dissipation.

(1) 10 A type
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en_ds_aqn: 180105D

Ambient temperature, °C
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For Cautions for Use, see page 269.

(5) 40 A type 2. Non-repetitive surge current vs. carrying 
time

3. Input current vs. input voltage 
10A, 15A, 20A, 25A, 40A common
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TYP
1. Plu

2. Scr

Z

Z

Z

Z

Z

Z

Z

Z

-R

ES
g-in terminal type

ew-terminal type

AQ-R SOLID STATE RELAY AQ-R 
RELAYS

Type Load voltage Input voltage
Standard (1,500V AC) Reinforced (4,000V AC)

Part No. Part No.

ero-cross 10 A

75 to 125V AC
4 to 6V DC AQR10A1-Z4/6VDC —

10 to 18V DC AQR10A1-Z10/18VDC —
18 to 28V DC AQR10A1-Z18/28VDC —

75 to 250V AC
4 to 6V DC AQR10A2-Z4/6VDC AQR10A2-ZV4/6VDC

10 to 18V DC AQR10A2-Z10/18VDC AQR10A2-ZV10/18VDC
18 to 28V DC AQR10A2-Z18/28VDC AQR10A2-ZV18/28VDC

ero-cross 15 A

75 to 125 V AC
4 to 6V DC AQR15A1-Z4/6VDC —

10 to 18V DC AQR15A1-Z10/18VDC —
18 to 28V DC AQR15A1-Z18/28VDC —

75 to 250 V AC
4 to 6V DC AQR15A2-Z4/6VDC AQR15A2-ZV4/6VDC

10 to 18V DC AQR15A2-Z10/18VDC AQR15A2-ZV10/18VDC
18 to 28V DC AQR15A2-Z18/28VDC AQR15A2-ZV18/28VDC

ero-cross 20 A

75 to 125 V AC
4 to 6V DC AQR20A1-Z4/6VDC —

10 to 18V DC AQR20A1-Z10/18VDC —
18 to 28V DC AQR20A1-Z18/28VDC —

75 to 250 V AC
4 to 6V DC AQR20A2-Z4/6VDC AQR20A2-ZV4/6VDC

10 to 18V DC AQR20A2-Z10/18VDC AQR20A2-ZV10/18VDC
18 to 28V DC AQR20A2-Z18/28VDC AQR20A2-ZV18/28VDC

Type Load voltage Input voltage
Standard (1,500V AC) Reinforced (4,000V AC)

Part No. Part No.

75 to 125 V AC
4 to 6V DC AQR10A1-S-Z4/6VDC —

10 to 18V DC AQR10A1-S-Z10/18VDC —

(10A, 15A, 20A type) (30A, 40A type)

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

APPLICATIONS
1. Molding machine (heater control)
2. Temperature controlled bath (heater 
control)
3. Printing machine (heater control)
4. Machine tool (motor control)
ero-cross 10 A

ero-cross 15 A

ero-cross 20 A

ero-cross 30 A

ero-cross 40 A
75 to 

75 to 

75 to 

75 to 

75 to 

75 to 

75 to 
en_ds_aqr: 010404J

18 to 28V DC AQR10A1-S-Z18/28VDC —

250 V AC
4 to 6V DC AQR10A2-S-Z4/6VDC AQR10A2-S-ZV4/6VDC

10 to 18V DC AQR10A2-S-Z10/18VDC AQR10A2-S-ZV10/18VDC
18 to 28V DC AQR10A2-S-Z18/28VDC AQR10A2-S-ZV18/28VDC

125 V AC
4 to 6V DC AQR15A1-S-Z4/6VDC —

10 to 18V DC AQR15A1-S-Z10/18VDC —
18 to 28V DC AQR15A1-S-Z18/28VDC —

250 V AC
4 to 6V DC AQR15A2-S-Z4/6VDC AQR15A2-S-ZV4/6VDC

10 to 18V DC AQR15A2-S-Z10/18VDC AQR15A2-S-ZV10/18VDC
18 to 28V DC AQR15A2-S-Z18/28VDC AQR15A2-S-ZV18/28VDC

125 V AC
4 to 6V DC AQR20A1-S-Z4/6VDC —

10 to 18V DC AQR20A1-S-Z10/18VDC —
18 to 28V DC AQR20A1-S-Z18/28VDC —

250 V AC
4 to 6V DC AQR20A2-S-Z4/6VDC AQR20A2-S-ZV4/6VDC

10 to 18V DC AQR20A2-S-Z10/18VDC AQR20A2-S-ZV10/18VDC
18 to 28V DC AQR20A2-S-Z18/28VDC AQR20A2-S-ZV18/28VDC

250 V AC
4 to 6V DC AQR30A2-S-Z4/6VDC —

10 to 18V DC AQR30A2-S-Z10/18VDC —
18 to 28V DC AQR30A2-S-Z18/28VDC —

250 V AC
4 to 6V DC AQR40A2-S-Z4/6VDC —

10 to 18V DC AQR40A2-S-Z10/18VDC —
18 to 28V DC AQR40A2-S-Z18/28VDC —



AQ-R
ORDERING INFORMATION

SPECIFICATIONS

10AEx. AQR 1 S Z 4/6VDC

Load current

10 A, 15 A, 20 A, 30 A, 40 A 1: 75 to 125 V AC
2: 75 to 250 V AC

Nil: Plug-in terminal
S: Screw terminal

Z: Zero-cross type (1,500 V)
ZV: Zero-cross type (4,000 V)

4/6, 10/18, 18/28 V DC

Load voltage Terminal shape Type Input voltage

Note: Standard packing: Carton 10 pcs., Case: 100 pcs.

1. Ratings (at 20°C 68°F, Input ripple: 1% or less)
1) 10 A type

2) 15 A type

Part No.
AQR10A1-Z4/

6VDC
AQR10A1-Z10/

18VDC
AQR10A1-Z18/

28VDC

AQR10A2-Z4/
6VDC

AQR10A2-ZV4/
6VDC

AQR10A2-Z10/
18VDC

AQR10A2-ZV10/
18VDC

AQR10A2-Z18/
28VDC

AQR10A2-ZV18/
28VDC

Remarks

Items

AQR10A1-S-Z4/
6VDC

AQR10A1-S-Z10/
18VDC

AQR10A1-S-Z18/
28VDC

AQR10A2-S-Z4/
6VDC

AQR10A2-S-ZV4/
6VDC

AQR10A2-S-Z10/
18VDC

AQR10A2-S-
ZV10/18VDC

AQR10A2-S-Z18/
28VDC

AQR10A2-S-
ZV18/28VDC

Input 
side

Input voltage 4 to 6V DC 10 to 18V DC 18 to 28V DC 4 to 6V DC 10 to 18V DC 18 to 28V DC
Input impedance Approx. 0.26 k Ω Approx. 0.86 k Ω Approx. 1.36 k Ω Approx. 0.26 k Ω Approx. 0.86 k Ω Approx. 1.36 k Ω
Drop-out voltage, 
min. 1 V

Load 
side

Max. load current 10 A
See 
“REFERENCE 
DATA 1”

Load voltage 75 to 125 V AC 75 to 250 V AC
Frequency 45 to 65 Hz
Repetitive peak 
voltage 400 V 600 V

Non-repetitive 
surge current 100 A In one cycle at 

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” 
voltage drop 1.6 V at max.

carrying current
Min. load current 100 mA
OFF-state dV/dt 100 V/µs

Part No.
AQR15A1-Z4/

6VDC
AQR15A1-Z10/

18VDC
AQR15A1-Z18/

28VDC

AQR15A2-Z4/
6VDC

AQR15A2-ZV4/
6VDC

AQR15A2-Z10/
18VDC

AQR15A2-ZV10/
18VDC

AQR15A2-Z18/
28VDC

AQR15A2-ZV18/
28VDC

Remarks

AQR15A1-S-Z4/ AQR15A1-S-Z10/ AQR15A1-S-Z18/
AQR15A2-S-Z4/

6VDC
AQR15A2-S-Z10/

18VDC
AQR15A2-S-Z18/

28VDC
327en_ds_aqr: 010404J

Items
6VDC 18VDC 28VDC AQR15A2-S-ZV4/

6VDC
AQR15A2-S-
ZV10/18VDC

AQR15A2-S-
ZV18/28VDC

Input 
side

Input voltage 4 to 6V DC 10 to 18V DC 18 to 28V DC 4 to 6V DC 10 to 18V DC 18 to 28V DC
Input impedance Approx. 0.26 k Ω Approx. 0.86 k Ω Approx. 1.36 k Ω Approx. 0.26 k Ω Approx. 0.86 k Ω Approx. 1.36 k Ω
Drop-out voltage, 
min. 1 V

Load 
side

Max. load current 15 A
See 
“REFERENCE 
DATA 1”

Load voltage 75 to 125 V AC 75 to 250 V AC
Frequency 45 to 65 Hz
Repetitive peak 
voltage 400 V 600 V

Non-repetitive 
surge current 150 A In one cycle at 

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” 
voltage drop 1.6 V at max.

carrying current
Min. load current 100 mA
OFF-state dV/dt 100 V/µs
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3) 20 

4) 30 

2. Ch

Note: * 

Items

Input 
side

Load 
side

Items

Input 
side

Load 
side

Item
Opera
Releas
Insulat
Breakd

Vibrati
resista

Shock
resista

Ambie
Storag
Opera
-R
A type

A type and 40 A type

aracteristics (at 20°C 68°F, Input ripple: 1% or less)

Part No.
AQR20A1-Z4/

6VDC
AQR20A1-Z10/

18VDC
AQR20A1-Z18/

28VDC

AQR20A2-Z4/
6VDC

AQR20A2-ZV4/
6VDC

AQR20A2-Z10/
18VDC

AQR20A2-ZV10/
18VDC

AQR20A2-Z18/
28VDC

AQR20A2-ZV18/
28VDC

Remarks

AQR20A1-S-Z4/
6VDC

AQR20A1-S-Z10/
18VDC

AQR20A1-S-Z18/
28VDC

AQR20A2-S-Z4/
6VDC

AQR20A2-S-ZV4/
6VDC

AQR20A2-S-Z10/
18VDC

AQR20A2-S-
ZV10/18VDC

AQR20A2-S-Z18/
28VDC

AQR20A2-S-
ZV18/28VDC

Input voltage 4 to 6V DC 10 to 18V DC 18 to 28V DC 4 to 6V DC 10 to 18V DC 18 to 28V DC
Input impedance Approx. 0.26 k Ω Approx. 0.86 k Ω Approx. 1.36 k Ω Approx. 0.26 k Ω Approx. 0.86 k Ω Approx. 1.36 k Ω
Drop-out voltage, 
min. 1 V

Max. load current 20 A
See 
“REFERENCE 
DATA 1”

Load voltage 75 to 125 V AC 75 to 250 V AC
Frequency 45 to 65 Hz
Repetitive peak 
voltage 400 V 600 V

Non-repetitive 
surge current 200 A In one cycle at 

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” 
voltage drop 1.6 V at max.

carrying current
Min. load current 100 mA
OFF-state dV/dt 100 V/µs

Part No. AQR30A2-S-Z4/
6VDC

AQR30A2-S-Z10/
18VDC

AQR30A2-S-Z18/
28VDC

AQR40A2-S-Z4/
6VDC

AQR40A2-S-Z10/
18VDC

AQR40A2-S-Z18/
28VDC Remarks

Input voltage 4 to 6V DC 10 to 18V DC 18 to 28V DC 4 to 6V DC 10 to 18V DC 18 to 28V DC
Input impedance Approx. 0.26 k Ω Approx. 0.86 k Ω Approx. 1.36 k Ω Approx. 0.26 k Ω Approx. 0.86 k Ω Approx. 1.36 k Ω
Drop-out voltage, 
min. 1 V

Max. load current 30 A 40 A
See 
“REFERENCE 
DATA 1”

Load voltage 75 to 250 V AC
Frequency 45 to 65 Hz
Non-repetitive 
surge current 300 A 400 A In one cycle at 

60 Hz
Max. “OFF-state” 
leakage current 5 mA (when 200 V AC applied) at 60 Hz

Max. “ON-state” 
voltage drop 1.6 V at max.

carrying current
Min. load current 120 mA

Type Zero-cross type
Remarks

Standard type Reinforced type
te time, max. (1/2 cycle of voltage sine wave) + 1 ms
e time, max. (1/2 cycle of voltage sine wave) + 1 ms
ion resistance, min., Initial 100 M Ω between input, output and case by 500V DC megger
en_ds_aqr: 010404J

30 A and 40 A type is 10 to 55 Hz at double amplitude of 1.5 mm.

own voltage 1,500 V AC between input, output and case 4,000 V AC between input, output and case For 1 min.

on 
nce

Functional 10 to 55 Hz at double amplitude of 2 mm* 1 hour for X, Y, Z axes
Destructive 10 to 55 Hz at double amplitude of 2 mm* 10 minutes for X, Y, Z axes

 
nce

Functional Min. 980 m/s2  {100 G} 5 time each for X, Y, Z axes
Destructive Min. 980 m/s2  {100 G} 4 time each for X, Y, Z axes

nt temperature –20°C to +80°C  –4°F to +176°F
e temperature –25°C to +85°C  –13°F to +185°F
tional method Zero-cross (Turn-ON and Turn-OFF)
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DIMENSIONS mm inch

ACCESSORIES

1. Plug-in terminal

Conform to AMP plug-in terminal
#110 series receptacle

Mounting hole

Conform to AMP plug-in terminal
#250 series receptacle

9
.354

Max. 7.5
Max. .295

Max. 12.5
Max. .492

Max. 15
Max. .591

59
2.323

47.6
1.874

44.8
1.76426

1.024

2-4.4 dia.
2-.173 dia.

Schematic

Mounting dimensions 
(Bottom view)

Load power
source

�

�

�

�

Input power
source

+
_ Load

2-4.3 dia. or M4
2-.169 dia. 

47.6 – 0.1
1.874 – .004

2. Screw terminal

Mounting hole

4-M4
screw terminal

9
.354

Max. 7.5
Max. .295

max. 12.5
Max. .492

Max. 17
Max. .669

59
2.323

47.6
1.874

45.0
1.772

44.8
1.76426

1.024

2-4.4 dia.
2-.173 dia.

Schematic

Mounting dimensions 
(Bottom view)

Load power
source

�

�

�

�

Input power
source

+
_ Load

2-4.3 dia. or M4
2-.169 dia. 

47.6 – 0.1
1.874 – .004
en_d

Heat

AQP-

50 4.4
Mounting dime
 sink (For 10 A, 15A and 20 A)
s_

HS
aqr: 010404J

-20A

1.969

47.6
1.874

90
3.543

100
3.937

4.4
.173

.173

General 
tole
80
3.150

1.5
.059

54
2.126

2
.079

2
.079

11.1
.437

33.3
1.311

1.5
.05924.5

.965
28.5

1.1229
.354

45
1.772

R2.2
.087

2-M4

100
3.937

+9.5
-1.5

+.929
-.059

(Bottom vi

4-M4 o

   50–
1.969–

   90–0.1
3.543–.004

rance: ±0.5 ±.020
nsions 

ew

r 4.

0.2
.00
329

)

4 dia

8



AQ

330

Heat 

AQP-H

With 

AQP-P

DIN ra

AQP-D
-R
sink (For 30 A, 40 A)

S-30/40A

90
3.543

4.4
.173

4.4
.173

50
1.969

54
2.126

100+0.5
−1.5

3.937+.020
−.059

80
3.150

33.3
1.311

47.6
1.874

56
2.205
150

5.906
24.5
.965

1.5
.059

2
.079

2
.079

11.1
.437

1.5
.059

28.5
1.122

45
1.772

9
.354

R 2.2 .0873-M4

Mounting dimensions 
(Bottom view)

4-M4 or 4.4 dia

   50–0.2
1.969–.008

   90–0.1
3.543–.004

General tolerance: ±0.5 ±.020

mm inch

terminal cover

C

59
2.323 11.5

.453

47
1.850

24.5
.965

1.5
.059

5.5
.217

1.5
.059

General tolerance: ±0.5 ±.020

il mounting plate Mounting rail
P

86
3.386

44
1.

18.1
.713

M4

70
2.765

56
2.205

47.6
1.874

13.6
.535

M4
M4

General to
732

.

5
.2

lerance: ±0
en_ds_a

AT8-DLA1

15
.591 5

197

 5
.197

10
.394

1,000
39.37

.5
17

 35
1.378

 
 

24
.94515

.591

40-5.5×15 slot
40-.217× .591 slot

15
.591

10
.394

15
.591

2.75R
.108R

.5 ±.020
qr: 010404

1.5
.059

 27
1.063

7.5
.295
J
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REFERENCE DATA
1. Load current vs. ambient temperature
Use load current within range specified in the figure below.
Tested condition:

Fastening plate

ATA4806

12
.472

50
1.969M4

10
.394

10
.394ATA4806

UP

mm inch

(1) With external heat sink
1) (a) 10 A, 15A, 20 A type
• A heat sink; optional heat sink (AQP801) or a 
150×150×3.2 mm aluminum sheet (painted 
black)
(b) 30 A, 40 A type
Shown with standard heat sink (AQP804)
2) If attached to a heat sink, use a heat-
conductive compound or similar coating to 
improve cooling.
(2) Without external heat sink
If the mounting surface is not metallic and a 
heat sink is not used, expose the bottom 
surface and plate surface to improve heat 
dissipation.

The graphs show the characteristics when the 
relay is mounted as shown in the right figure.

(1) 10 A type

�
�

�
��

��
��

�
�

�
�
�

�
�
�

�
�
�

�
�
�

�
�

Washers are added�
to lift the relay.

Hole for radiation�
(40×35 mm)

3 mm or�
greater
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331_ds_aqr: 010404J

Ambient temperature, °C Ambient temperature, °C Ambient temperature, °C

) 40 A type 2-1. Non-repetitive surge current vs. carrying 
time (10 A type)

2-2. Non-repetitive surge current vs. carrying 
time (15 A type)
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For

2-3. N
time (2

N
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-r
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et
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ur
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nt

, A

-R

 Cautions for Use, see page 269.

on-repetitive surge current vs. carrying 
0 A type)

2-4. Non-repetitive surge current vs. carrying 
time (30 A, 40 A type)

3. Input current vs. input voltage
(10 A, 15 A, 20 A, 30 A, 40 A common)
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(4 to 6 V)
(10 to 18 V)

(18 to 28 V)
en_ds_aqr: 010404J
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TYPES

ORDERING INFORMATION

SPECIFICATIONS
1. Ratings (at 20°C 68°F, Input ripple: 1% or less)
1) 10 A type

AQ-K SOLID STATE RELAY AQ-K 
RELAYS

Type Load current Load voltage Breakdown voltage Part No.

Zero-cross
15 A 75 to 250 V AC

2,500 V AC AQK1211
4,000 V AC AQK1231

25 A 75 to 250 V AC
2,500 V AC AQK2211
4,000 V AC AQK2231

Items Type AQK1211 AQK1231 AQK2211 AQK2231 Remarks
Input voltage 4.5 to 30 V DC

(Breakdown voltage 2,500V) (Breakdown voltage 4,000V)TÜV Rheinland

FEATURES
1. Combined with heat sink for slim 
profile
Helps to save space on control panel
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

APPLICATIONS
1. Molding machine (heater control)
2. Temperature controlled bath (heater 
control)
3. Printing machine (heater control)
4. Machine tool (motor control)

Ex. AQK

Load current

1: 15 A
2: 25 A

2: 75 to 250 V AC 1: Zero-cross type (2,500 V)
3: Zero-cross type (4,000 V)

1: 4.5 to 30 V DC

Load voltage Type Input voltage

Note: Standard packing: Carton 10 pcs., Case: 60 pcs.
en_ds_aqk: 010404J

2. Characteristics (at 2

Input side Input current,
Drop-out volta

Load side

Max. load cur
Load voltage
Frequency
Non-repetitive
Max. “OFF-st
Max. “ON-sta
Min. load curr

Part N
Operate time, max.
Release time, max.
Breakdown voltage
Ambient temperature
Insulation resistance, min
Vibration resistance
Shock resistance
Storage temperature
Operational method
333

0°C 68°F, Input ripple: 1% or less)

 max. 10 mA
ge, min. 1 V
rent 15 A 25 A See “REFERENCE DATA 1”

75 to 250 V AC
45 to 65 Hz

 surge current 150 A 250 A In one cycle at 60 Hz
ate” leakage current 9 mA (when 200 V applied) at 60 Hz
te” voltage drop 1.6 V at max. carrying current
ent 100 mA

o. AQK1211 AQK1231 AQK2211 AQK2231 Remarks
(1/2 cycle of voltage sine wave) + 1 ms
(1/2 cycle of voltage sine wave) + 1 ms

2,500 V AC 4,000 V AC 2,500 V AC 4,000 V AC
–30°C to +80°C  –22°F to +176°F Non-condensing at low temperatures

., Initial 100 M Ω between input, output and case by 500V DC megger
10 to 55 Hz at double amplitude of 0.75 mm For 1 min.

Min. 294 m/s2

–35°C to +100°C  –31°F to +212°F
Zero-cross (Turn-ON and Turn-OFF)
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DIM

REF

For

1. Loa
charac
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 c
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nt

, A

4-(1) L
ambie
Tested 

Lo
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 c
ur
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nt

, A

-K
ENSIONS mm inch

ERENCE DATA

Electrode 
terminal coverInput signal display LED

+3 21 —
4

65.7
2.587

77.6
3.055

26.25
1.033

Max. 102
Max. 4.016

Max. 22
Max. .866

Max. 100
Max. 3.937

Schematic

Mounting dimensions (Bottom view)
35-mm DIN rail installation, or 2-4.6/M4 dia. Screws

Load

Load power
source

Input power
source

1

2

3

4

90.0
3.543

10.8
.425

d current vs. ambient temperature 
teristics

2. Non-repetitive surge current vs. carrying 
time (15 A, 25 A type)

3. Input current vs. input voltage characteristics
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EXAMPLE OF I/O SYSTEM CONSTRUCTION

INPUT/OUTPUT RELAYS 
FOR INTERFACE BETWEEN 

THE CPU AND THE LOAD I/O-RELAYS

                                                                                                      mm inch

10
.394

43
1.693

20.5
.807

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.

Micro-computer
or logic circuit 5 V DC 24 V DC

DC Input
module

5 V DC 24 V DC
DC Output
module

5 V DC 120 V AC

5 V DC 120 V AC
AC Output
module

PC board

AC Input
module

AC
motor

   DC
solenoid

Limit switch

Recently, the microcomputer shown in 
the left has come into use, with a rapid in-
crease in the use of feedback control for 
process controllers. As an input/output in-
terface relay, it represents a fast respond-
ing interface with long life, noiseless, PC 
board mounting facility, making circuit de-
sign and manufacture simple, and provid-
ing amplification of maintenance with 
space saving. Our company’s I/O relays 
have been grouped for use with either AC 
or DC devices as AC output type, AC in-
put type, DC output type, and DC input. 
In addition, the I/O use relay is modular-
en_ds_io: 010404J

ORDERING IN

5 V

5 V

Input or Output

I: Input module 
O: Output module

(Note) Standard packing:  
FORMATION

 DC 24 V DC
DC Input
module

Temperature
controller

 DC 120 V AC
AC Input
module

I AC 4/15 A L

AC or DC Logic supply or
control voltage 

Input or

AC: AC input or
AC output 

DC: DC input or
 DC output

3/15: 3 to 15 V DC
4/15: 4 to 15 V DC

10/32: 10 to 32 V DC

Nil 80 to 140 V
3 to 32 C D

A 160 to 280 

Input

Carton: 20 pcs.; Case: 200 pcs.
 O

 A
C

V

335

ized identically, responding to the various 
load types for PC board mounting. Be-
cause combinations can be freely used, 
circuit design has been greatly facilitated. 
Accordingly, the above diagram of inter-
face PC board mounting is a practical 
construction which can be used.

utput Voltage Operation indication

Nil: No operation
 indication

L: Operation
 indication

C 75 to 125 V AC
  3 to 60 V DC

 AC 75 to 250 V AC
10 to 200 V DC

Output



I/O

336

TYP

SPE
Ratin
1. Inp

2. Ou

Chara

Input 
side

Logic 
side

Logic 
side

Outpu
side

Opera
Releas
Insulat
Breakd

Vibrati
resista

Shock
resista

Ambie
Storag

Opera

Input
Typ
e

AC

DC
ES

CIFICATIONS
g (at 20°C 68°F, Voltage ripple of logic side: less than 1%)
ut module

tput module

IAC
4/15

IAC
4/15-L

IAC
10/32

IAC
10/32-L

IAC
4/15-A

IAC
4/15-AL

IAC
10/32-A

IAC
10/32-AL

IDC
4/15

IDC
4/15-L

IDC
10/32

IDC
10/32-L

Input voltage 80 to 140 V AC 160 to 280 V AC 3 to 32 V DC
Input current, Max. 5 mA (100 V) 5 mA (200 V) 20 mA (32 V)
Operate voltage, Max. 80 V AC 160 V AC 3 V
Release voltage Min. 10 V AC 20 V AC 0.8 V
Logic supply voltage 4 to 15 V 10 to 32 V 4 to 15 V 10 to 32 V 4 to 15 V 10 to 32 V
Logic supply current, 
Max. 15 mA 15 mA

Breakdown voltage 30 V 30 V
Output current, Max. 25 mA 25 mA
Max. “OFF-side” 
leakage current 100 µA 100 µA

Max. “ON-side” 
voltage drop 0.4 V 0.4 V

OAC
3/15

OAC
4/15-L

OAC
10/32

OAC
10/32-L

OAC
3/15-A

OAC
4/15-AL

OAC
10/32-A

OAC
10/32-AL

ODC
3/15

ODC
4/15-L

ODC
10/32

ODC
10/32-L

ODC
3/15-A

ODC
4/15-AL

ODC
10/32-A

ODC
10/32-AL

Logic voltage range 3 to 
15 V

4 to 
15 V 10 to 32 V 3 to 

15 V
4 to 
15 V 10 to 32 V 3 to 

15 V
4 to 
15 V 10 to 32 V 3 to 

15 V
4 to 
15 V 10 to 32 V

Input Impedance 
(Approx.) 1.6 kΩ 1.7 kΩ 6 kΩ 5 kΩ 1.6 kΩ 1.7 kΩ 6 kΩ 5 kΩ 1.6 kΩ 1.7 kΩ 6 kΩ 5 kΩ 1.6 kΩ 1.7 kΩ 6 kΩ 5 kΩ

Drop-out voltage, 
Min. 0.8V 0.8V

t 

Max. load current 2 A (Ambient temperature: Max. 30°C) 2 A (Ambient temperature: 
Max. 40°C)

1 A (Ambient temperature: 
Max. 40°C)

Output voltage 75 to 125 V AC 75 to 250 V AC 3 to 60 V DC 10 to 200 V DC
Non-repetitive 
surge current 30 A (in one cycle at 60 Hz) 5 A (for 1 s)

Max. “OFF-state” 
leakage current 5 mA (100 V) 5 mA (200 V) 1 mA (60 V) 1 mA (200 V)

Max. “ON-state” 

 modules Output modules
Logic supply 

voltage Input voltage
Part No.

No LED With LED

4 to 15 V DC
80 to 140 V AC IAC4/15 IAC4/15-L

160 to 280 V AC IAC4/15-A IAC4/15-AL

10 to 32 V DC
80 to 140 V AC IAC10/32 IAC10/32-L

160 to 280 V AC IAC 10/32-A IAC10/32-AL
4 to 15 V DC 3 to 32 V DC IDC4/15 IDC4/15-L

10 to 32 V DC 3 to 32 V DC IDC10/32 IDC10/32-L

Typ
e

Logic supply 
voltage Output voltage

Part No.
No LED With LED

AC

3 to 15 V DC 
or 4 to 15 V 

DC

75 to 125 V AC OAC3/15 OAC4/15-L

75 to 250 V AC OAC3/15-A OAC4/15-AL

10 to 32 V DC
75 to 125 V AC OAC10/32 OAC10/32-L
75 to 250 V AC OAC10/32-A OAC10/32-AL

DC

3 to 15 V DC 
or 4 to 15 V 

DC

3 to 60 V DC ODC3/15 ODC4/15-L

10 to 200 V DC ODC3/15-A ODC4/15-AL

10 to 32 V DC
3 to 60 V DC ODC10/32 ODC10/32-L

10 to 200 V DC ODC10/32-A ODC10/32-AL
en_ds_io: 010404J

cteristics (at 20°C 68°F, Voltage ripple of logic side: less than 1%)

voltage current 1.6 V 1.6 V 2.3 V

Min. load current 50 mA 5 mA

Input modules Output modules
IAC IDC OAC ODC

te time, max. 20 ms 5 ms (1/2 cycle of voltage sine wave)+1 ms 0.5 ms
e time, max. 20 ms 5 ms (1/2 cycle of voltage sine wave)+1 ms 2 ms
ion resistance 109 Ω between input and output (at 500 V DC)
own voltage 4,000 V AC between input and output

on
nce

Functional 117.6 mm/s2  {12G}, 10 to 55 Hz at double amplitude of 2 mm (10 minutes for X, Y, Z axis)
Destructive 117.6 mm/s2  {12G}, 10 to 55 Hz at double amplitude of 2 mm (1hour for X, Y, Z axis)

nce
Functional Min. 980 m/s2  {100G} (4 times each for X, Y, Z axis)
Destructive Min. 980 m/s2  {100G}(5 times each for X, Y, Z axis)

nt temperature –30°C to +80°C –22°F to +176°F –30°C to +80°C –22°F to +176°F
e temperature –30°C to +100°C –22°F to +212°F –30°C to +100°C –22°F to +212°F

tional method – Zero-cross 
(Turn-ON and Turn-OFF) –
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DIMENSIONS mm inch

REFERENCE DATA

Input module (IAC, IDC)

5.08
.200

5.08
.200

7
.276

4.3
.169

10
.394

5.08
.2005-0.8DIA.

5-.031DIA.

10.16
.400

43
1.693

12.7
.500

17.4
.685

20
.787

4
.157

0.50
.020

4.7
.185

�� � ��

PC board pattern (Copper-side view)

IAC IDC

� Input: AC Input: DC +
� Input: AC Input: DC –
� Vcc Vcc
� Logic output Logic output
� Grounding Grounding

Body color Yellow White

5-1.2DIA.
5-.047DIA.

10.16
.400

5.08
.200

5.08
.200

12.7
.500

33.02
1.300

��� ��
Copper foil

Output modules (OAC, ODC)

5.08
.200

7
.276

4.3
.169

10
.394

5.08
.200

4-0.8DIA.
4-.031DIA.

10.16
.400

43
1.693

12.7
.500

17.4
.685

20
.787

4
.157

0.50
.020

4.7
.185

�� ��

PC board pattern (Copper-side view)

OAC ODC
� Output: AC Output: DC +
� Output: AC Output: DC –
� Input: DC+ Input: DC+
� Input: DC- Input: DC-

Body color Black Red

4-1.2DIA.
4-.047DIA.

10.16
.400

5.08
.200

12.7
.500

27.94
1.100

�� ��

Copper foil

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

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

2-1. Surge current vs. time (OAC)
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Vcc

OAC 

LED

Wirin
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Wiring
modu
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CK DIAGRAM

 Cautions for Use, see page 269.
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g method 
ut/output example)
 can be used commonly for input 

les and output modules. Therefore, 
 becomes simple.

Terminal Number of I/O modules.

Logic power
input 1

-
+

2
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5 6
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Module input/output
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