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/\ Warning

@ The contents in this document are subject to changes, for improvement and other purposes,
without notice.

® Be sure to check the delivery specifications before using these products.

® The operation and circuit examples in this document are provided for reference purposes
only. Sanken assumes no liability for violation of industrial property, intellectual property, or
other rights of Sanken or third parties, that stem from these examples.

® The user must take responsibility for considering and determining which objects the
products in this document are used with.

e Although we will continue to improve the quality and reliability of our products,
semiconductor products, by their nature, have certain fault and failure rates. The user must
take responsibility for designing and checking to secure the device and system so that a part
failure may not lead to human injury, fire, damages, or other losses.

® The products in this document are intended for normal electronic devices (such as home
appliances, office equipment, communication terminals, or measurement devices).
If you are considering using our products for a device that requires high reliability (such as
transport machines and their control units, traffic light control systems, disaster prevention,
and security equipment or any kind of safety equipment), make sure that you consult our
sales representative.
Do not use these products for devices that require extremely high reliability (such as
aerospace instruments, nuclear power control units, or life support systems).

@ The products in this document are not designed to be radiation-proof.

® The contents in this document must not be transcribed or copied without our written consent.
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1 ICs

Ordering Information

All products listed must be ordered in standard packing increments.

Series Name/

Standard Packing Quantities

Series Name/

Standard Packing Quantities

Product Name Package Bulk Taping Product Name Package Bulk Taping

PG001M DIP16 1000 - SLAG805MP SLA23Pin LF.N0.2151/2152:648 -

SAIl PS4(Surface-mount) - 2000 SLAG6845M SLA24Pin LF.N0.2171:648 -

SCM1100M SCM 250 - SLA6868M/ SLA24Pin LF.N0.2171:648 -

SI-3000KD T0263-5(Surface-mount) - 800 SLAG82xM LF.N0.2175:540

SI-3000KF TO220F-5 2000 - SLA7022MU/ ZIP15 with Fin 1080 -

SI-3000KM T0252-5(Surface-mount) - 3000 7029M (SLA15Pin)

SI-3000KS SOP8(Surface-mount) - 1000 SLA7024M/ ZIP18 with Fin 1080 -

SI-3000KWM | T0252-5(Surface-mount) - 3000 7026M/7027MU (SLA18Pin)

SI-3000LLSL | SOP8(Surface-mount) - 1000 SLA703xM ZIP18 with Fin 1080 -

SI-3000LSA SOPB8(Surface-mount) - 1000 (SLA18Pin)

SI-3000LU SOT89-5(Surface-mount) - 1000 SLA7042M/7044M ZIP18 with Fin 1080 -

SI-3000ZD T0263-5(Surface-mount) - 800 (SLA18Pin)

SI-3000ZF TO220F-5 2000 - SLA705xM ZIP18 with Fin 1080 -

SI-7321M HSOP44(Surface-mount) - 2000 (SLA18Pin)

SI-7510 DIP30 680 - SLA706xM ZIP21 with Fin 1080 -

SI-8000E TO220F-5 2000 - (SLA21Pin)

SI-8000FD T0263-5(Surface-mount) - 800 SLA707xMR/MPR|  ZIP23 with Fin 1080 -

SI-8000FFE TO220F-5 2000 - (SLA23Pin)

SI-8000GL DIP8 2500 - SLA708XMR/MPR|  ZIP23 with Fin 1080 -

SI-8000HD T0263-5(Surface-mount) - 800 (SLA23Pin)

SI-8000HFE TO220F-5 2000 - SLA7611M ZIP18 with Fin 1080 -

SI-8000JD T0263-5(Surface-mount) - 800 (SLA18Pin)

SI-8000JF TO220F-5 2000 - SMAG682xMP SMA24Pin LF.N0.2451:1080 -

S1-8000Q HSOP8(Surface-mount) - 1000 LF.N0.2452:1008

SI-8000S TO220F-5 2000 - SMA686xM SMA24Pin LF.N0.2451:1080 -

SI-8000SD T0263-5(Surface-mount) - 800 LF.N0.2452:1008

SI-8000TFE TO220F-5 2000 - SMA7022MU/ ZIP15 1440 -

SI-8000TM T0252-5(Surface-mount) - 3000 7029M (SMA15Pin)

SI-8000W SOP8(Surface-mount) - 1000 SMA7036M ZIP15(SMA15Pin) 1440 -

SI-8000Y TO220F-7 2000 - SPI-6631M HSOP16

SI-8011NVS TSSOP24 - 2800 SPI-721xM HSOP16 - 1400

S1-8100QL DIP8 2500 - SPI-8000A HSOP16 - 1400

SI-8205NHD HSOP8 - 1000 SPI-8000TW HSOP16 - 1400

SI1-8400L Non-package type 864 - STA6940M ZIP18(STA18Pin) | LF.No434:1785 -
(EI-12.5 core) STA801M SIP10(STA10Pin) 100 -

SI-8405NH SOP8(Surface-mount) - 1000 STA810M SIP8(STA8PIn) 100 -

SI-8405NL SOP8(Surface-mount) - 1000 STA820M SIP8(STA8PIn) 100 -

SI-8500L Non—package type 320 - SX68000M SOP27 - 1000

(EI-19 core)
SI-8511NVS TSSOP24 - 2800
4 ] ics
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I1-1 Regulator ICs

—a

Selection Guiae.

Linear Regulator ICs (low dropout voltage, built-in overcurrent, thermal protection circuits)

Surface-Mount Type

SI-3000LU 0.25 (@) SOT89-5 @) (@) Drooping 10
SI-3000LSA 1.0 (@) @) @) (@) SOP8 @) (@) Foldback 12
SI-3000KS 1.0 @) @) O |sops O (@) Drooping 14
SI-3000KM 1.0 o o ©) (€] ©) ©) O | T0252-5 O O Foldback*! 16
SI-3000KD 1.0 o ©) ©) O | T0263-5 O O Foldback*? 20
SI-3000LLSL 15 ©) SOP8 @) O Foldback 24
SI-3000ZD 3.0 @) (@) TO263-5 O (@) Foldback 26

*1: Drooping for SI-3012KM/3025KM/3033KM
*2: Drooping for SI-3012KD/3033KD

Thru-HoleType

SI-3000KF 1.0 O TO220F-5 O O Foldback 28
SI-3000ZF 3.0 O TO220F-5 O O Foldback 30
6 | Ics




1-1 Regulator ICs

Switching Mode Regulator ICs (built-in overcurrent, thermal protection circuits)

Surface-Mount Type

Output Current Output Voltage Variable (Reference Voltage) Maximum
Input
Series Name V) V) Voltage | Package | Low Current | oypyt Overcurrent Page
Consumption Protection
) 3.3 5 9 12 0.5 0.8 1.0 V) During OFF | ON/OFF | characteristic
0.4 (@) .
SAl o o 35 PS4 - - Drooping 34
0.5
SI-8000W 0.6 @) @] 35 SOP8 - - Drooping 36
SI-8000JD 1.5 © (€] (€] (€] 43 TO263-5 (@) o Foldback 38
SI-8000TM 15 © 43 TO252-5 O O Drooping 40
SI-8000SD 3.0 (@) (@) 43 TO263-5 - O Drooping 42
SPI-8000A 3.0 (@) 53 HSOP16 O @) Foldback 44
S1-8000Q* 3.5 O 30 HSOP8 O O Drooping 48
SI-8000FDE 3.5 O 43 TO263-5 - O Drooping 50
SI-8000FDL 3.5 o 43 TO263-5 O O Drooping 50
SI-8000HD 55 (@) 43 TO263-5 O O Drooping 52
Th HoleT: *:Current Mode Control
ru-Hole lype
Output Current Output Voltage Variable (Reference Voltage) Maximum
Input
Series Name (V) V) Voltage Package | Low Current | oyrput Overcurrent Page
Consumption Protection
(A) 83 5 9 12 15 0.5 0.8 1.0 1.5 V) During OFF ON/OFF Characteristic
SI-8000E 0.6 (@) 43 TO220F-5 - — Drooping 54
SI-8000JF 15 (@] O O O 43 TO220F-5 O O Foldback 56
SI-8000TFE 1.5 O (@) 43 TO220F-5 O O Drooping 58
SI1-8000GL 1.5 O 53 DIP8 O O Foldback 60
SI-8000S 3.0 O O O (@] (@) 431 TO220F-5 _ @) Drooping 62
SI-8100QL "2 35 ©) 30 DIP8 ®) @) Drooping 64
SI-8000FFE 35 ©) 43 TO220F-5 - @) Drooping 66
SI-8000HFE 55 @) ©) 43 TO220F-5 O O Drooping 68
SI-8100Y2 8.0 ©) (@) 45 TO220F-7 @) O Drooping 70
*1:35V for SI-8033S
Surface-Mount, Synchronous Rectifier Type *2:Current Mode Control
Oscillation Frequency Variable (Reference Voltage) Maximum
Input
Series Name ) Voltage Package | Low Current Output Overcurrent Page
Consumption Protection
(A) 0.5 11 ) During OFF ON/OFE Characteristic
SI-8011NVS - (@) 25 TSSOP24 - O Foldback 72
SI-8405NL - @) 6 SoP8 - O Drooping 74
SI-8511NVS - O 25 TSSOP24 - @) Drooping 76
SI-8405NH - (@) 6 SOP8 - O Drooping 78
SI-8205NHD 3.0 O 46 HSOP8 O O Drooping 80
Flywheel Diode (Schottky-Barrier Diode) Built-in Type
Output Current Output Voltage Maximum
Input
Series Name ) Voltage Package | Low Current Output Overcurrent Page
Consumption Protection
Iy 5 6.5 ) During OFF | ON/OFF | characteristic
STA810M 15 (©) 43 SIP8 (STA8PiIn) O @] Foldback 82
STA820M 3.0 (@) 31 SIP8 (STA8Pin) - O Drooping 84
L-Combined Type
Output Current Output Voltage Maximum
Input
Series Name V) \Voltage Package Low Current Output Overcurrent Page
Consumption Protection
) 5 ) During OFF ON/OFF | Characteristic
Non-package .
SI-8400L 0.5 (@) 35 type (EI-12.5 core) - - Drooping 86
SI-8500L 1.0 o 35 t’;gg'g’gﬁﬁgggore) - ) Drooping 86
ics | 7




1-1 Regulator ICs

Multi Output Type Regulator ICs

2-Output Type

Output Voltage  |Output Current Functions Low Current
Series Name Package Regulator Type o < Protecti Thermal | ON/OFF Conéumption Remarks Page
) ) vercurrent Brotection| pyiection | Control During OFF
- Built i-in flywheel diode
X - h i - X .
chl 5.0 0.5 Step-down switching type Drooping O O (Schottky-barrier diode)
STAS0IM SIP10 )
o | Selectiomo,115| (STA10Pin) Step-doun switching oe broon o o Built i-in flywheel diode
c 12.1and 15.5 : P 9P rooping (Schottky-barrier diode)
chl | Variable(1.0-16V) 15 o Foldback O O
SPI-8001TW HSOP16 Step-down switching type O 92
ch2 | Variable(1.0-16V) 15 Foldback O O
chl | Variable(1.0-24V) 15 o Foldback O O
SPI-8002TW HSOP16 Step-down switching type O 92
ch2 | Variable(1.0-24V) 15 Foldback O O
chl | Variable(1.0-24V) 15 o Foldback O O )
SPI-8003TW HSOP16 Step-down switching type O Frequency Variable 92
ch2 | Variable(1.0-24V) 15 Foldback O O
chl 3.3 1.0 ) Foldback @] O
SI-3002KWM TO252-5 Linear type - 96
ch2 25 1.0 Foldback O O

ICs




1-1-1 Linear Regulator ICs

Application Note

m Heat dissipation and Reliability

The reliability of an IC is highly dependent on its operating temperature.
Please be sure to apply silicone grease to the IC and to mount it to the
heatsink with a proper mounting torque.

Heatsink design should pay particular attention to ensuring sufficient heat
dissipation capacity.

In addition, please take into account the air convection in operation.

m Calculating Internal Power Dissipation(Pp)

Pp is given by the following formula:

Pp=lo ¢ [VIN(mean)—V0]

Determine the size of the heatsink according to the relationship between
allowable power dissipation and ambient temperature.

m Setting DC Input Voltage

The following is the waveform of a DC input voltage.

Input Ripple

VIN (max.)

VIN (min.)
VIN (mean)

Y Y

When setting the DC input voltage, please follow the instructions below:
e Make Vinmin) = [ (Output voltage) + (Minimum dropout voltage) ]
e Make Vinmax) < DC input voltage shown in the "Absolute Maximum Ratings"

m Thermal Design

The maximum junction temperature Tjmax) given in the absolute maximum rat-

ings is specific to each product type and must be strictly observed. Thus, ther-

mal design must consider the maximum power dissipation Pp(max), which var-

ies by the conditions of use, and the maximum ambient temperature Tamax).

To simplify thermal design, Ta-Pp characteristic graphs are provided herein.

Please observe the following steps for heatsink design:

1. Obtain the maximum ambient temperature Ta(max).

2. Obtain the maximum power dissipation Pp(max).

3. Look for the intersection point on the Ta-Pp characteristic graph and deter-
mine the size of the heatsink.

Although the heatsink size is now obtained, in actual applications, 10-to-20%

derating factor is generally introduced. Moreover, the heat dissipation capacity

of a heatsink highly depends on how it is mounted. Thus, it is recommended to

measure the heatsink and case temperature in the actual operating environ-

ment.

Please refer to the Ta-Pp characteristic graphs for respective product types.

m Mounting Torque

SI-3000KF

O
<1.30002F B 0.588 t0 0.686 [Nem] ( 6.0 to 7.0 [kgfecm] )

m Recommended Silicone Grease

* Shin-Etsu Chemical Co., Ltd.: G746

* Momentive Performance Materials Inc.: YG-6260

» Dow Corning Toray Silicones Co., Ltd.: SC102

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

m Others

« Devices can not be operated in parallel connection aiming for a larger cur-
rent.

« Diodes for isolation purpose are provided in between input and ground, and
also in between output and ground. They may be broken down if the device is
reverse biased. In this case, please clamp the device with low VFr diodes to
protect them.

m Rectifier Diodes for Power Supplies

To rectify the AC input voltage using rectifier diodes for power supplies,
please use SANKEN rectifier diodes shown in the following list. (Please
use a center-tap or bridge configuration in using stand-alone type diodes.)

Series Name Diodes

SI-3000LU Series
SI-3000LSA Series
SI-3000KS Series
SI-3000KM Series
SI-3000KD Series
SI-3000LLSL Series
SI-3000ZD Series
SI-3000KF Series
SI-3000ZF Series

SJPM-H4(Surface-Mount Stand-Alone Type,VrRm:400V, [0:2.0A),

AMO01Z(Axial Type, VrRM:200V, l0:1.0A)
RM10Z(Axial Type, VRm:200V, lo:1.5A)

ICs|9




1-1-1 Linear Regulator ICs

SIER{0I0[0IMURSTEIAI-IS Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
« Compact surface-mount package (SOT89-5) Parameter Symbol Ratings Unit
« Output current: 250 mA IDIC Il Vi Vi 18 v
. Output control terminal voltage Ve ViN \%
« Low current consumption Ig (OFF) < 1uA (Vc = DC Output Current o 250 mA
ov) Power Dissipation Pot 0.75 W
« Low dropout voltage: Voir < 0.5 V (at lo = 250 Junction Temperature T —40 to +135 °C
mA) Storage Temperature Tstg™? —40 to +125 °C
Thermal Resistance (Junction to Ambient Air) Bja’t 146 °C/W

< Output voltage range (1.5V to 15V)
*1: When mounted on glass-epoxy board 40 x 40 mm (copper laminate area 2%).

+ Built-in drooping-type-overcurrent and thermal *2: Thermal protection circuits may operate if the junction temperature exceeds 135°C.

protection circuits

m Applications
« Auxiliary power supplies for PC

« Battery-driven electronic equipment

m Recommended Operating Conditions

Ratings
Parameter Symbol - Unit
min. max.
Input Voltage VIN 2,73 Vo+2'1 Y
DC Output Current lo 0 250 mA
Operating Ambient Temperature Top -20 85 °C

*1: VIN (max) and lo (max) are restricted by the relation Po = (Vin - Vo) x lo.
Calculate these values referring to the reference data on page 11.
*2: Refer to the Dropout Voltage parameter.
*3: For the SI-3012LU, set the input voltage to Vin = 2.4 V, and secure the minimum voltage as explained in "Setting DC Input Voltage" section in Linear Regulator Application Note.

m Electrical Characteristics

(Ta=25°C, Vc=2V unless otherwise specified)

Ratings
Parameter Symbol SI-3012LU(Variable) Unit
min. typ. max.
Ref il VApJ 1.210 1.250 1.290 v
eference Voltage
- [Conditions VIN=Vo+1V, Io=10mA
VoiF ‘ ‘ 0.3
| conditions 10=100mA(Vo =3.3V)
Dropout Voltage ‘ ‘ 05 \
| conditions 10=250mA(Vo=3.3V)
AVLNE ‘ ‘ 10
Line Regulation - ViN=Vo+1 to Vo+5Y, mv
Conditions 10=10mA( Vo=3.3V)
AVioap ‘ ‘ 20
Load Regulation » ViN=Vo+1V, mVv
Conditions lo=1 to 250mA( V0=3.3V)
Temperature Coefficient of AVo/ATa ‘ +0.3 ‘ /oG
Reference Voltage [ conditions Tj=0 to 100°C m
RREJ ‘ 55 ‘
Ripple Rejection . ViN=Vo+1V, dB
Conditions 2100 to 120Hz( Vo=3.3V)
. o I \ [ 150
Quiescent Circuit
Current Conditions VIN=VoLY, lo=0mA A
Vc=2V, R2=100kQ
Circuit Current at Output OFF (OFF) | | ! A
ircuit Current at Outpu
p [Conditions ViN=Vor 1V, Ve=0v K
Overcurrent Protection Is1 260 ‘ ‘ A
Starting Current’ ‘ Conditions ViIN=Vo +1V m
Control Voltage (Output ON)™2 Ve, IH 2.0 v
Control Voltage (Output OFF)2 Ve, IL 0.8
ve Control Current (Output ON te, I 20 A
ontrol Current (Outpu
Terminal e ) ‘Conditions Ve=2V H
Control Current (Output OFF o, 1L 0 = A
A ) ‘Conditions Ve=0V H

*1: Is1is specified at the 5% drop point of output voltage Vo on the condition that Vin = 3.3V, and lo = 10 mA.
*2: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

10 || ics




SI1-3000LU Series

m External Dimensions (SOT89-5)

(Unit : mm)

0.40

452005
1.61005

421005 421005 | 422005

0.90%0:%

2.5:005

4.3:005

0.90%01

1.5%005

Il

| |
[T [T [T/

[

0.40.05

044003
0.12005

- Pin Assignment
‘ @ ADJ

@ GND

3 Ve

@ VN

® Vo

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 0.05g

mBlock Diagram

SI-3012LU

m Standard External Circuit

SI-3012LU

Co: Output capacitor (10 uF or larger)
For SI-3000LU series, Co has to be a low ESR capacitor such as a
. ceramic capacitor.
CiN: Input capacitor (10 uF approx.)
@ Setting of SI-3012LU output voltage (recommended voltage: 1.5V to 15 V)
R1 and R2: Resistors for output setting

The output voltage can be set by connecting R1 and R2 as shown in the

diagram on the left.

R2: 100 kQ is recommended

R1=(Vo—\Vapj)/(VADI/R2)

Load

m Reference Data

Copper Laminate Area vs Power Dissipation

Tj=100°C PCB size 40x40

Dissipation Po (W)
o
=

NN

& 03

& 02

0.1

o
10

100
Copper Laminate Area (mm?)

1000

* A monolithic ICs mounts an inner frame stage that is connected to the
GND pin (pin 2). Therefore, enlarging the copper laminate area connected
to the GND pin improves heat radiation effect.
» Obtaining the junction temperature
Measure the temperature Tc at the lead part of the GND pin (pin 2) with a
Case temporature Te thermocouple, etc. Then, substitute this value in the following formula to
H H measurement point obtain the junction temperature.

Tj=Ppx6j—c+Tc (6j—c=5°C/W)

IRINI
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1-1-1 Linear Regulator ICs

SI-3000LSA Series

Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
« Compact surface-mount package (SOP8) Parameter Symbol Ratings Unit
« Output current: 1 A DC Input Voltage VIN 16 \
o Output control terminal voltage Ve ViN \
« Low circuit current at output OFF: Iq(OFF) <1 DC Output Current o 1 A
UA (Vc=0V) o Dissinati Pp1't 1.16 W
ower Dissipation -
« Low dropout voltage: Vbir<0.8 V (at lo = 1 A) ? Pp2"2 1.1 w
- 3 = °
VoiF 1.2V (o = 1 A) for SI-3018LSA Junctlo_n Tempgrature Tj 30 to +150 C
Operating Ambient Temperature Top —30to +150 °C
* 4 types of output voltages (1.8V, 2.5V, 3.3V, Storage Temperature Tstg ~30 to +150 °C
5.0 V) available Thermal Resistance (Junction to Lead (pin 8)) 6j-L 36 °C/W
« Output ON/OFF control terminal voltage Thermal Resistance (Junction to Ambient Air) 6j-a"? 100 °C/W
compatible with LS-TTL *1: When mounted on glass-epoxy board 56.5 x 56.5 mm (copper laminate area 100%).
*. - i 0,
« Built-in foldback-type-overcurrent and thermal 2: When mounted pn gl.ass_epoxy board 40 X 49 mm.(cop_per laminate area 100%).
) . *3: Thermal protection circuits may be activated if the junction temperature exceeds 135°C.
protection circuits
mApplications
« Auxiliary power supplies for PC
< Battery-driven electronic equipment
mRecommended Operating Conditions
Ratings A
PRI Syntiet SI-3018LSA SI-3025LSA SI-3033LSA SI-3050LSA Yalt
DC Input Voltage Range VIN 3.1t03.5" 210357 2t05.2" 210 8.0 \
DC Output Current Range lo Oto1l A
Operating Junction Temperature Tiop —20to +125 °C
Operating Ambient Temperature Taop —30to +85 °C
*1: VIN (max) and lo (max) are restricted by the relation Pp = (Vin — Vo) x lo.
Please calculate these values referring to the reference data on page 13.
*2: Refer to the Dropout Voltage parameter.
u EI ectri Cal Ch aracteristics (Ta=25°C, Vc=2V unless otherwise specified)
Ratings
Parameter Symbol SI-3018LSA SI-3025LSA SI-3033LSA SI-3050LSA Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Vo 1.764 1.800 1.836 2.450 2.500 2.550 3.234 3.300 3.366 4.90 5.00 5.10
Output Voltage — v
‘Condltlons Vin=3.3V, lo=0.5A Vin=3.3V, l0=0.5A VIN=5V, 0=0.5A VIN=6V, l0=0.5A
VoiF | -] | | o4 | | 04 | | o4
Dronout Vot |conditions - 10<0.5A lo<0.5A 10<0.5A v
ropout Voltage
FRIIUAEL [ 06 | 12 \ [ os \ [ os \ [ os
‘Conditions lo<1A
_ _ AVune | 2 | 10 | 2 | 10 | 3 | 10 | 3 | 15
Line Regulation — mV
‘Condltlons Vin=3.1to 3.5V, 10=0.3A Vin=3.1to 3.5V, 10=0.3A ViN=4.510 5.5V, 10=0.3A ViN=6 to 7V, 10=0.3A
L oad Reaulai AVoLoao | 10 [ 20 | 10 [ 20 | 10 [ 20 | 10 | 30 Y
oad Regulation m
- [Conditions | vin=3.3V, lo=010 1A Vin=3.3V, 10=0 to 1A ViN=5V, 1020 to 1A Vin=6V, 10=0 to 1A
Temperature Coefficient of AVOlATa ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.5 ‘ v/oC
Output Voltage ‘ Conditions Vin=3.3V, lo=5mA, T=0 to 100°C Vin=3.3V, lo=5mA, Ti=0 to 100°C ViN=5V, lo=5mA, Tj=0 to 100°C ViN=6V, lo=5mA, Ti=0 to 100°C m
Rioole Refect RRes 60 | | 57 ] | 55 | | 55 | i
Ippie ejection ‘Conditions ViN=3.3V, =100 to 120Hz Vin=3.3V, =100 to 120Hz Vin=5V, =100 to 120Hz ViN=6V, =100 to 120Hz
_ hreut la 17 | 25 | 17 | 25 | 17 | 25 | 17 | 25 R
escent Circuit Current m
o et = [Conditions ViN=3.3V, 10=0A Vin=3.3V, 10=0A ViN=5V, 10=0A ViN=6V, 10=0A
Circuit Current at Output OFF 1a(OFF) ‘ ‘ L ‘ ‘ L ‘ ‘ ! ‘ ‘ ! A
P ‘Conditions ViN=3.3V, l0=0A, Vc=0V ViN=3.3V, lo=0A, Vc=0V VIN=5V, 10=0A, Vc=0V ViN=6V, lo=0A, Vc=0V H
Overcurrent Protection Is1 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘ A
Starting Current™* | Conditions Vin=3.3V Vin=3.3V ViN=5V ViN=6V
Control Voltage (Output ON)*2 Ve, IH 2.0 2.0 2.0 2.0 v
Control Voltage (Output OFF)*2 Ve, IL 0.8 0.8 0.8 0.8
Ve q i@ g o Ic, IH 40 80 40 80 40 80 40 80 A
Terminal ERECICE OO ‘Conditions Vc=2V “
Ic, IL 0 s | o [ =5 ] | o = | | o -5
Control Current (Output OFF) ‘Conditions Vo=0v HA

*1: Is1is specified at the 5% drop point of output voltage Vo on the condition that Vin = 3.3V (5 V for SI-3033LSA), and lo = 0.5 A.

*2: Output is OFF when the output control terminal VC is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*3: These products cannot be used in the following applications. Because these applications require a certain current at start-up and so the built-in foldback-type overcurrent
protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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m External Dimensions (SOP8)

SI-3000LSA Series

(Unit : mm)

5‘1104
127 +0.1
0.440.1 0.152555
q g e L ik
3
8 7 6 5 T
o
o «
{ 4
< ©|
1: 2 4

3
1.27
. 0.995max.

%
Yo

i

1.55t0.15

N

Pin Assignment

@ VN

@ NC (Leave open)
3 Vi

@ Ve

® GND

® GND

@ Vo

® Vo

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 0.1g

m Typical Connection Diagram

Vin i s Vo
) Co: Output capacitor (22 uF or larger)
L+ on 3 Z " Cin: Input capacitor (10 uF)
777 3 This capacitor is required in the case of an inductive input line or long
VIN : > = wiring
GND Co ) ) )
Ve Tantalum capacitors are recommended for Cin and Co, particularly at
L low temperatures.
* Leave pin 2 open.
m Reference Data
PCB Copper Laminate Area vs. Junction to Allowable Output Current
Ambient Air Thermal Resistance (vs.ViN-Vout Voltage Difference)
VIn-lo max
150 T T TTITTT £ I I I B R EE B
140 | PCB (glass-epoxy, 40x40mm) Tj = 120°C (20% derating of 150°C)
160mm (40%x40) mm 1.0
130 The inner frame stage, on which the PTr is mounted,
N 08 is directly connected to the Vout pin.
g 120 g @ 01a=100°C/W Therefore, enlarg.jinlg the copperl laminate area
S 110 N 2 06 \ around the Vourt pin is really effective for a heat ra-
< N g : \ \ diation.
< 100 2
0.4 N AN -
. N T
0.2 —aro—1
80 ~— Ta=85 (‘:
70 0
100 1000 5000 1 2 3 4

Copper Laminate Area (mm2)

VIn-Vout Voltage Difference (V)
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1-1-1 Linear Regulator ICs

SIER{0I0[0] QSISTIgTEM Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
» Compact surface-mount package (SOP8) Parameter Symbol Ratings Unit
« Output current: 1.0 A DC Input Voltage VIN't 17 \Y
X . . Output Control Terminal Voltage Ve ViN \
« Compatible with low ESR capacitor DC Output Current o 10 A
« Low circuit current at output OFF Iq < 350 uA Power Dissipation Pp'l: "2 0.76 W
(lo=0A,Vc=2V) Junction Temperature Tj —40 to +125 °C
« Low current consumption Iq (OFF) < 1 pA (Vc SO0 Temperature — Tsg —4010 +125 c
=0vV) Thermal Resistance (Junction to Ambient Air) Bi-a 130 °C/W
Thermal resistance (Junction to Lead (pin 7)) 6L 22 °CIW

Low dr vol VoiF<0.6V (lo=1A ) ) )
ow dropout voltage Voir < 0.6 V (lo ) *1: VIN (max) and lo (max) are restricted by the relation PD = (Vin - Vo) x lo. Please calculate these values referring to the

Copper laminate area vs. Power dissipation data as shown hereinafter.
*2: When mounted on a glass epoxy board of 1600 mm? (copper laminate area 2%).

3 types of output voltages (2.5V, 3.3V, and
variable type) available

Output ON/OFF control terminal voltage
compatible with LS-TTL

* Built-in drooping-type-overcurrent and thermal
protection circuits

m Applications
« Local power supplies

 Battery-driven electronic equipment

m Electrical Characteristics (Ta=25°C, Ve=2 V unless otherwise specified)

Ratings
Parameter Symbol SI-3012KS (variable type) SI-3025KS SI-3033KS Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 2.4 1 " \Y
Output Voltage Vo (VabJ) 1.24 1.28 1.32 2.45 2.50 2.55 3.234 3.300 3.366 v
(Reference voltage Vaos for SI-3012KS) | | Conditions ViN=3.3V, 10=10mA ViN=3.3V, 10=10mA VIN=5V, lo=10mA
Vorr | | o3 | Y \ | o4
‘ Conditions 10=0.5A (Vo=2.5V) 10=0.5A lo=0.5A
Dropout Voltage ‘ ‘ 06 ‘ ‘ 06 ‘ ‘ 06 \%
\ Conditions lo=1A (Vo=2.5V) lo=1A lo=1A
_ ] AVoune | | 10 \ | 10 | | 15
Line Regulation — mv
‘Condmons ViN=3.3 to 8V, lo=10mA (Vo=2.5V) ViN=3.3 to 8V, lo=10mA ViN=5 to 10V, lo=10mA
P e—— AVoLoap ‘ ‘ 40 ‘ ‘ 40 ‘ ‘ 50 v
oad Regulation — m
9 ‘COHdItIOﬂS Vin=3.3V, 10=0 to 1A (Vo=2.5V) ViN=3.3V, lo=0 to 1A VIN=5V, lo=0 to 1A
, - la | | 350 | = [ [ 350
Quiescent Circuit Current — - — - - - — - - - - A
‘Condltlons ViN=3.3V, 10=0A, Vc=2V, R2=24kQ VIN=3.3V, l0=0A, Vc=2V VIN=5V, 10=0A, Vc=2V
o Ia (OFF) \ [ 1 \ [ 1 \ | 1
Circuit Current at Output OFF — HA
‘ Conditions VinN=3.3V, Vc=0V Vin=3.3V, Vc=0V VIN=5V, Vc=0V
Temperature Coefficient of AVolATa ‘ 0.3 ‘ ‘ 0.3 ‘ ‘ 0.3 ‘ /e
Output Voltage ‘ Conditions Ti=0 to 100°C (Vo=2.5V) Tj=0 to 100°C Tj=0 to 100°C
— RREs | =5 T | 55 ] o
ipple Rejection
ppie kel [ Conditions ViN=3.3V, 12100 10 120Hz (Vo=25V) Vin=3.3V, =100 to 120Hz ViN=5V, =100 to 120Hz
Overcurrent Protection Is1 1.2 ‘ 1.2 ‘ ‘ 1.2 ‘ ‘ A
Starting Current | Conditions ViN=3.3V (Vo=2.5V) ViN=3.3V VINSEV
Control Voltage (Output ON)* Ve, H 2.0 2.0 2.0 v
Control Voltage (Output OFF) Ve, IL 0.8 0.8 0.8
Ve ey @i Ic, IH 40 40 40
ontrol Current (Outpu —
Terminal (e ) ‘ Conditions Ve=2V HA
Ic, IL -5 0 -5 0 -5 0
Control Current (Output OFF) ‘ Conditions Ve=0v LA
c=

*1: Refer to the Dropout Voltage parameter.
*2: The Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin =Vo + 1V, and lo = 10 mA.
*3: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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SI-3000KS Series

m External Dimensions (SOP8)

(Unit : mm)
5.1204 Pin Assi t
in Assignmen
15‘“ 0.4201 (1151%5“‘ | ® Ve g
ﬁ ﬁ ﬁ | 3 @ Vin
8 7 6 5 i @ Vo
5 g (@) Sence (ADJ for SI-3012KS)
3 g ® GND
Q ® GND
1 2 3 4] 4 @ GND
. 1.27 .JS/ $ GND
_||.0.995max. Ay
BE Plastic Mold Package Type
48 Flammability: UL 94V-0
i gl Product Mass: Approx. 0.1 g
0.4 3
mBlock Diagram
e SI-3012KS e S|-3025KS, SI-3033KS
V\Né) 3)Vo
VC@_DJ ® ADy
®
-0
.6
GND
m Typical Connection Diagram
e SI-3012KS e SI-3025KS, SI-3033KS
VIN Vo VIN Vo
2 3 2 3
R1
sense|
cn Ve GNp ADI cé T |Load o Ve GND 4 Co| [|Load
5t08 5t08
s A s I
R1, R2: Output voltage setting resistors Cin: Input capacitor (22 uF or larger)
The output voltage can be set by connecting R1 and R2 Co: Output capacitor (22 uF or larger)
as shown above. For SI-3000KS series, Co has to be a low ESR capacitor.
The recommended value of Rz is 24 kQ . When using the electrolytic capacitor, the SI-3000KS series may oscillate at a low temperature.
R1=(Vo-Vaps)=(VADJ/R2)
m Reference Data
Copper Laminate Area vs. Copper Laminate Area vs.
Thermal Resistance Power Dissipation
140 Area of PC board : 40x40mm L TIF100°C_Area of PC board : 40x40mm + Obtaining the junction temperature
Ta=25°C L Peg Measure the temperature Ti at the lead part of the GND
S120 1 — — Tassoc % pin (pin 7) with a thermocouple, etc. Then, substitute
2 s | L= TaB0°C this value in the following formula to obtain the junction
©
100 £°® A B temperature.
@ g // » P
5 \ T o6 o = Ti=Po X Q-L+T.  (6j-L=22°C/W)
2 5 L[~ = / j-L =
3 80 g L1
i \\\ go4 e
5 I 3 L
£ 60 _oobeter
0.2 —I=F b
40 0
10 100 1000 10 100 1000
Copper laminate area (mm?) Copper laminate area (mm?)
(GND terminal) (GND terminal)
ics | 15




1-1-1 Linear Regulator ICs

m Features

« Compact surface mount package (TO252-5)

« Output current: 1.0 A

» Low dropout voltage: VoiIF < 0.6 V (at lo = 1.0

A)

SYERI0[001 G\ IST-TT-ISI Surface Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

* Low current consumption: Iq < 350 pA
(600 uA for SI-3010KM/SI-3050KM/SI-

m Absolute Maximum Ratings

3090KM/SI-3120KM)

« Low circuit current at output O
HA

FF:1q (OFF) < 1

« Built-in overcurrent and thermal protection

circuits

* Output ON/OFF control function

» Compatible with low ESR capacitors (SI-

3012KM/SI-3025KM/SI-3033K

m Applications

M)

(Ta=25°C)
Ratings
Parameter Symbol SI-3012KM/ SI-3010KM/3050KM/ Unit
3025KM/3033KM 3090KM/3120KM

DC Input Voltage ViN 17 351 \
Output Control Terminal Voltage Ve VIN \%
DC Output Current lo 1.0 A
Power Dissipation Pp2 1 w
Junction Temperature Ti -30to +125 °C
Storage Temperature Tstg —30to +125 °C
Thermal Resistance (Junction to Ambient Air) Oia 95 °C/W
Thermal Resistance (Junction to case) Bic 6 °C/IW

*1: A built-in input-overvoltage-protection circuit shuts down the output voltage at the Input Overvoltage Shutdown Voltage
of the electrical characteristics.
*2: When mounted on glass-epoxy board of 900mm? (copper laminate area 4.3%).

* Secondary stabilized power supply (local power supply)

mRecommended Operating Conditions

Ratings
PRSI e SI-3012KM SI-3025KM SI-3033KM SI-3010KM SI-3050KM SI-3090KM SI-3120KM Ul
Input Voltage Range VIN 2.42106.0" 2.42t05" 2to 61 24210271 2.42t0 177 "2 t0 20 2to 25" \
Output Current Range lo 0to 1.0 A
Operating Ambient Temperature Top —30to +85 °C
Operating Junction Temperature Ti —20to +100 °C

*1: VIN (max) and lo (max) are restricted according to operating conditions due to the relation Po = (Vin-Vo) x lo. Please calculate these values referring to the Copper Laminate Area
vs. Power Dissipation data as shown hereinafter.

*2: Refer to the Dropout Voltage parameter.

m Electrical Characteristics 1 (Low Input Voltage type compatible with low ESR output capacitor)

Ratings
Parameter Symbol SI-3012KM (Variable type) SI-3025KM SI-3033KM Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage ViN 2.4 = 1 \Y
Output Voltage Vo (Van)) 1.24 1.28 1.32 2.45 2.50 2.55 3.234 3.300 3.366
(Reference voltage Vo for SI-3012KM) | conditions ViN=3.3V, lo=10mA ViN=3.3V, lo=10mA VIN=5V, 10=10mA v
) _ AVoune | 15 | 15 | | 15
1 (R ‘Conditions Vin=3.3 to 8V, lo=10mA (Vo=2.5V) ViN=3.3 to 8V, lo=10mA VinN=5 to 10V, lo=10mA mv
Load Regulation Avorowo ‘ 40 ‘ 4 ‘ ‘ 0 mv
‘ Conditions Vin=3.3V, l0=0 to 1A (Vo=2.5V) Vin=3.3V, lo=0 to 1A VIN=5V, lo=0 to 1A
Vorr | o4 | 04 | | o4
| Conditions 10=0.5A (V0=2.5V) 10=0.5A 10=0.5A
Dropout Voltage ‘ ‘ 06 ‘ ‘ 06 ‘ ‘ 06 \%
\ Conditions 10=1A (Vo=2.5V) 10=1A lo=1A
_ - Iq | | 350 | | 380 \ | 350
e ‘ Conditions ViN=3.3V, 10=0A, Vc=2V, R2=24kQ Vin=3.3V, 10=0A, Vc=2V VIN=5V, [0=0A, Vc=2V HA
Circuit Current at Output OFF 1 (OF'_:? ‘ ‘ L ‘ ‘ L ‘ ‘ L HA
‘ Conditions Vin=3.3V, Vc=0V Vin=3.3V, Vc=0V VIN=5V, Vc=0V
Temperature Coefficient AVOlATa ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ R
of Output Voltage ‘ Conditions Ti=0 to 100°C (Vc=2.5V) Ti=0to 100°C Ti=0 to 100°C mv/ee
Ripple Rejection Ree) 55 ‘ %5 ‘ ‘ 55 ‘ dB
‘ Conditions ViN=3.3V, =100 to 120Hz (Vo=2.5V) ViN=3.3V, f=100 to 120Hz Vin=5V, =100 to 120Hz
Overcurrent Protection Is1 11 ‘ ‘ 11 ‘ ‘ 11 ‘ ‘
Starting Current | Conditions Vin=3.3V Vin=3.3V Vin=5V A
Control Voltage (Output ON)® Ve, IH 2.0 2.0 2.0
Control Voltage (Output OFF) Ve, IL 0.8 0.8 0.8 v
Ve Control Current Ic, IH 40 40 40
Terminal | (Output ON) | Conditions Ve=2v Ve=2v Ve=2v A
Control Current Ic, IL -5 0 -5 0 -5 0
(Output OFF) [ Conditions Vo=0v Ve=0v Vo=0v HA

*1: Refer to the Dropout Voltage parameter.
*2: Is1is specified at the 5% drop point of output voltage Vo on the condition that Vin=overcurrent protection starting current, lo = 10 mA).

*3: Output is OFF when output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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mElectrical Characteristics 2 (High Input Voltage type)

SI1-3000KM Series

Ratings
Parameter Symbol SI-3010KM (Variable type) SI-3050KM SI-3090KM SI-3120KM Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 2.4t 1 1 1 \Y
Output Voltage Vo (VabJ) 0.98 1.00 1.02 4.90 5.00 5.10 8.82 9.00 9.18 11.76 12.00 12.24 v
(Reference voltage Vapy for SI-3010KM) \ Conditions VINS7V, [0=10mA VIN=7V, [0=10mA VIN=11V, 10=10mA ViN=14V, lo=10mA
AVoune | | 30 | =20 | | 54 | | n ,
Line Regulation VIN=6 to 11V, m
Conditions lo=10mA (Vo=5V) ViN=6 to 11V, lo=10mA ViN=10 to 15V, lo=10mA Vin=13 to 18V, lo=10mA
AVoLoan | | 5 | | 5 | | 135 | | 180
Load Regulation VIN=TV, mV
‘Conditions 10=0 to 1A (Vo=5V) VIN=7V, lo=0to 1A ViN=11V, lo=0 to 1A Vin=14V, lo=0 to 1A
Vorr | | o3 | | o3 | | 03 | | 03
5 Gl ‘Conditions 10=0.5A (Vo=5V) lo=0.5A l0=0.5A 10=0.5A v
Ry | | o6 | | o6 | | o6 | | o6
| conditions lo=1A (Vo=5V) lo=1A lo=1A lo=1A
Iq | | 600 | | 600 | | 600 | | 600
Quiescent Circuit Current - VIN=7V, 10=0A, Vc=2V VIN=7V, 10=0A, ViN=11V, l0=0A, VIN=14V, [0=0A, HA
Conditions R2=10kQ Ve=2V Ve=2V Ve=2V
Circuit Current at Output OFF 'a (OFF) ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! HA
P ‘Conditions VIN=T7V, Vc=0V VIN=7V, Vc=0V Vin=11V, Vc=0V VIN=14V, Vc=0V
Temperature Coefficient of AVO/ATa ‘ +0.5 ‘ ‘ +0.5 ‘ ‘ +1.0 ‘ +1.5 ‘ v/eC
Output Voltage ‘Conditions Tj=0 to 100°C (Vo=5V) Ti=0 to 100°C Ti=0 to 100°C Ti=0to 100°C m
RRes | 75 ] | 75 ] | e | e6 |
Ripple Rejection - VIN=TV, VIN=TV, VIN=11V, VIN=14V, dB
Conditions =100 to 120Hz (Vo=5V) =100 to 120Hz =100 to 120Hz =100 to 120Hz
Overcurrent Protection Is1 11 ‘ ‘ 11 ‘ ‘ 11 ‘ ‘ 11 ‘ ‘ A
Starting Current® | Conditions VIN=TV VIN=TV ViN=11V ViN=14V
Control Voltage (Output ON)*3 Ve, IH 2.0 2.0 2.0 2.0 v
Control Voltage (Output OFF)3 Ve, IL 0.8 0.8 0.8 0.8
Ve Control Current Ic, IH 40 40 40 40
Terminal| (Output ON) [ conditions Ve=2v Ve=2v Ve=2v Ve=2v HA
Control Current Ic, IL = | o ] 5 | o | 5 [o ] = | o |
(Output OFF) | Conditions V=0V Ve=0V V=0V Ve=0V HA
Input Overvoltage Shutdown Voltage Vove 38 ‘ ‘ 26 ‘ ‘ 30 ‘ ‘ % ‘ ‘ \%
‘ Conditions lo=10mA lo=10mA lo=10mA lo=10mA

*1: Refer to the Dropout Voltage parameter.

*2: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=overcurrent protection starting current, lo = 10 mA).
*3: Output is OFF when output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*4: S|-3010KM, SI-3050KM and SI-3090KM, SI-3120KM cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during

start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
*5: VIn (max) and lo (max) are restricted by the relation Po = (Vin - Vo) x lo. Please calculate these values referring to the Copper Laminate Area vs. Power Dissipation data as shown

hereinafter.

m External Dimensions (TO252-5)

(Unit : mm)

0.20

6.601020 230"
: 410 20 . +0.10
< ‘ 5.3 ‘ .. |.o50
b
p
]
g
o
4|8
S| g SEATING PLANE
] 0.00100127
B
‘ g
]
g ‘ E
S Py \ ]
S g J -
N S [0.1]
i-—1
.jj »
0.50:010 0.50*01°
(1.00)
2 30:0 20

B'GOtD.ZO
5 34:0 20
(5.04)
(1.50)
| |
©
o
)
8
g
S
S
E

2.701020

Pin Assignment
@ Ve
@ Vin
(3 GND
@ Vo
® Sense
(ADJ for SI-3010KM/SI-3120KM)

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 0.33g
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1-1-1 Linear Regulator ICs

mBlock Diagram

® S|-3010KM/SI-3012KM

é) Vout

® SI-3025KM/SI1-3033KM/SI-3050K M/SI-3090KM/SI-3120KM

V\Né}

Ve (1)—>j

; 4) Vo

CiN: Input capacitor (22 uF or larger)
Co: Output capacitor

*1: SI-3012KM/3025KM/3033KM (22 uF or larger)
It comes with a circuit configuration that uses a low ESR capacitor for the output
capacitor.

If an electrolytic capacitor is used, oscillation may occur at a low temperature.

*2: D1: Reverse bias protection diode
This diode is required for protection against reverse biasing between the input
and output.

(Sanken SJPL-H2 is recommended.)
This diode is not required at Vo < 3.3 V.

SI-3010KM/3050KM/3090KM/3120KM (47 uF or larger)
If a low ESR capacitor is used, oscillation may occur.

—(®) ADJ Sense
TSD TSD
REF REF
71;(? GND GND
m Typical Connection Diagram
® SI-3025KM/SI-3033KM/SI-3050KM/ ® SI-3010KM/SI-3012KM
SI-3090KM/SI-3120KM
D12 D1*2
K K
VIN Vo VIN Vo
2 4 2 4
+ +
7 sense| 77
Cn Ve oND 5 cm Ve gnp ADJ
1 3 1 3 5
777 747 777 7J77

R1, R2: Output voltage setting resistors

Output voltage can be set by connecting R1 and R2 as shown
above.

R2: 10 kQ is recommended (24 kQ for SI-3012KM).

R1=(Vo-Vapj)+(Vapi/R2)

*3: For SI-3010KM, insert R3 in case of setting Vo to Vo
<1.5V.
Recommended value for R3 is 10kQ.

m Reference Data

Copper Laminate Area-Thermal Resistance

Glass-epoxy board : 30x30mm

Copper Laminate Area-Power Dissipation

Glass-epoxy board : 30x30mm

« Obtaining the junction temperature
Measure the temperature Tc at the lead part

100 15 T of the GND pin with a thermocouple, etc.
90 g /*/OTT‘Z‘S“C Then, substitute this value in the following
o | ; ; ;
S 8 N € L e - 0°C formula to obtain the junction temperature.
2 5 |
% 70 g « T Jr/.—/" ‘ ‘ Ti=Pp x @c+Tc  (Bj-c=6°C/W)
s @ — | _at—TAAR0C
60 \*\ a 05 Ll /‘r ‘ ‘ ‘ Case temperature Tc
> o =] ‘ ‘ /_Ameasuremenl point
50 - B5°C
a NI EE Y ‘ ‘
40 0
10 100 1000 10 100 1000 U U U U U
Copper Laminate Area (mm?) Copper Laminate Area (mm?)
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1

-1-1 Linear Regulator ICs

SI-3000KD Series

Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

Features

Compact surface-mount package (TO263-5)
Output current: 1.0A

Low dropout voltage: Voir < 0.6V (at lo = 1.0A)

Low circuit current consumption: Iq < 350 pA
(600 pA for SI-3010KD, SI-3050KD)

Low circuit current at output OFF: Iq (OFF) < 1 pA
Built-in overcurrent, thermal protection circuits
Compatible with low ESR capacitors (SI-3012KD

m Absolute Maximum Ratings

(Ta=25°C)
Ratings .

Parameter Symbol SI-3012KD/3033KD ’ SI-3010KD/3050KD unit

DC Input Voltage VIN 17 351 \

DC Output Current lo 1.0 A

Power Dissipation Pp2 3 W

Junction Temperature Ti —30 to +125 °C

Storage Temperature Tstg —30to +125 °C

Thermal Resistance (Junction to Ambient Air) Bi-a 333 °C/IW

Thermal Resistance (Junction to Case) Oic 3 °C/IW

*1: A built-in input-overvoltage-protection circuit shuts down the output voltage at the Input Overvoltage Shutdown Voltage

and SI-3033KD)

mApplications

of the electrical characteristics.

*2: When mounted on glass-epoxy board of 1600mm? (copper laminate area 100%).

« Secondary stabilized power supply (local power supply)

m Electrical Characteristics 1 (Low Input Voltage type compatible with low ESR output capacitor)

(Ta=25°C, Vc=2V unless otherwise specified)

Ratings
Parameter Symbol SI-3012KD (Variable type) SI-3033KD Unit
min. typ. max. min. typ. max.
Input Voltage ViN 2,473 4 3 .
Output Voltage Vo (VAbJ) 1.24 1.28 1.32 3.234 3.300 3.366
(Reference Voltage for SI-3012KD) | Conditions ViN=3.3V, l0=10mA VIN=5V, lo=10mA
) _ AVoune | | 15 | | 15 v
1 (R ‘Conditions VinN=3.3 to 8V, lo=10mA (Vo=2.5V) VinN=5 to 10V, lo=10mA m
Load Regulation Avorowo ‘ ‘ 40 ‘ ‘ 0 mv
‘Conditions Vin=3.3V, 10=0 to 1A (Vo=2.5V) ViN=5V, lo=0 to 1A
VbIF ‘ ‘ 0.4 ‘ ‘ 0.4
| Conditions 10=0.5A (V0=2.5V) 10=0.5A
Dropout Voltage ‘ ‘ o6 ‘ ‘ 06 \4
[Conditions I0=1A (Vo=2.5V) lo=1A
_ - la | | 350 | \ 350 A
S S ECT \ Conditions ViIN=3.3V, [0=0A, Vc=2V, R2=2.4kQ VIN=5V, [0=0A,Vc=2V H
Circuit Current at Output OFF o (OF'_:? ‘ ‘ L ‘ ‘ L HA
[Conditions ViN=3.3V, Ve=0V VIN=5V, Ve=0V
Temperature Coefficient of AVolATa ‘ +0.3 ‘ ‘ +0.3 ‘ mv/°C
Output Voltage \ Conditions Ti=0 to 100°C (Vo=2.5V) Ti=0 to 100°C
Ripple Rejection RRe) % | | % daB
‘Conditions Vin=3.3V, f=100 to 120Hz, 10=0.1A (Vo=2.5V) Vin=5V, f=100 to 120Hz, 10=0.1A
Overcurrent Protection Starting Is1 11 ‘ ‘ 11 ‘ A
Current1 [ Conditions ViN=3.3V Vin=5V
Control Voltage (Output ON) 2 Ve, IH 2 2 v
Control Voltage (Output OFF) Ve, IL 0.8 0.8
Ve Ic, IH 40 40
Terminal CorrieentGuouiol) ‘ Conditions Ve=2V Ve=2V HA
Ic, IL -5 | 0 -5 0
Control Current (Output OFF) [Condiions VooV Vozov HA

*1: Is1 is specified at the 5% drop point of output voltage Vo under the condition of Output Voltage parameter.

*2: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

*3: Refer to the Dropout Voltage parameter.

*4: VIN (max) and lo (max) are restricted by the relation Po = (VN - Vo) x lo. Please calculate these values referring to the Copper laminate area vs. Power dissipation data.

20 | ics




mElectrical Characteristics 2 (High Input Voltage Type)

SI-3000KD Series

Ratings
Parameter Symbol SI-3010KD (Variable type) SI-3050KD Unit
min. typ. max. min. typ. max.
Input Voltage VIN 2.4t 275 1 15"
Output Voltage Vo (Vab3) 0.98 1.00 1.02 4.90 5.00 5.10
(Reference Voltage Vaou for SI-3010KD) | conditions VIN=7V, 10=10mA VIN=7V, lo=10mA
AVoune | | 30 | | 30
LEElREoLaies Conditions Ioz\/l'g?:(’vlolzvs'v) ViN=6 to 11V, l0=10mA mv
AVoLoan | | 75 | | 75
Load Regulation = mv
g Conditions 1020 tZIJN.A7($’o=5V) VIN=7V, 10=0 to 1A
Vorr | | 03 | | 03
| Conditions 10=0.5A (Vo=5V) 10=0.5A
Dropout Voltage ‘ ‘ o6 ‘ ‘ 06 \
| conditions l0=1A (Vo=5V) lo=1A
la | | 600 | | 600
Quiescent Circuit Current Conditions VIN=7V, l10=0A, Vc=2V VIN=7V, 10=0A, HA
R2=10kQ Ve=2V
Circuit Current at Output OFF o (OF'.:? ‘ ‘ L ‘ ‘ ! LA
‘Condmons VIN=7V, Vc=0V VIN=7V, Vc=0V
Temperature Coefficient of AVolATa ‘ +0.5 ‘ +0.5 ‘ mv/°C
Output Voltage [Conditions Ti=0 to 100°C (Vo=5V) Ti=0 to 100°C
RRes | 75 | 75 |
Ripple Rejection Conditions ViN=7V, VIN=TV, dB
=100 to 120Hz, 10=0.1A (Vo=5V) f=100 to 120Hz, 10=0.1A
Overcurrent Protection Starting Current' Is1 11 ‘ ‘ 11 ‘ A
0 | Conditions Vin=7V Vin=7V
Control Voltage (Output ON)3 Ve, IH 2.0 2.0 v
Control Voltage (Output OFF)"3 Ve, IL 0.8 0.8
Ve Ic, IH 40 40
Terminal oG GUREON) ‘Conditions Ve=2V Ve=2V HA
Ic, IL 5 | 0 | 5 | 0 |
Control Current (Output OFF) ‘Conditions Ty~ Vo0V HA
Input Overvoltage Shutdown Vovp 33 ‘ ‘ 26 ‘ ‘ v
Voltage | Conditions 1o=10mA lo=10mA

*1: Refer to the Dropout Voltage parameter.

*2: Is1 is specified at the 5% drop point of output voltage Vo under the condition of Output Voltage parameter.
*3: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*4: SI-3010KD, SI-3050KD, cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
*5: ViN (max) and lo (max) are restricted by the relation Po = (Vin - Vo) O lo. Please calculate these values referring to the Copper laminate area vs. Power dissipation data as shown

hereinafter.

m External Dimensions (TO263-5)

(unit : mm)

Case temperature

measurement point 10.0*2
= o 8.0
g 3 (8.0)
3 (159 ~ (4.4)
S, N 3 4592
iy K ] m[ ] ™
— 3-R0.3 = S 4 [g
e |
.5 Dp:*°? s @) (2xR0.45) _
} g Bk
' &
N o
|2 o
@ w15 9
0 @) L. 010 b 1t
!
0.88:°1 3 2
0.8 0.8%*
£0.25y +0.25, 0,25, ‘l £0.25,
(1.7°%) (L.7°%) (1.7%) 1.79%)
1 2 3 4 5
.92
@ e
2-R0.3
10.0%°%

Pin Assignment
@ Ve

VIN

Vo
Sense

(ADJ for SI-3010KD/3012KD)

Plastic Mold Package Type

Flammability: UL94V-0

Product Mass: Approx. 1.48g

GND (Common to the rear side of product)
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1-1-1

Linear Regulator ICs

mBlock Diagram

e SI-3010KD/SI-3012KD

ve(@ ——®aAD

TSD

7;7—(T>GND

e S|-3033KD/SI-3050KD

VINé}

/l 4)Vo
Vc(l Sense
TSD
REF
GND

m Typical Connection Diagram

e S|-3033KD/SI-3050KD

p D12
N
VIN Vo
2 4
+
V. sense|
CiN € GND 5
1
3
77 747

Cin: Input capacitor (22 uF or larger)
Co: Output capacitor

*1:

*2:

SI-3012KD/3033KD (22 uF or larger)
Co has to be a low ESR capacitor such as a ceramic capacitor.

When using the electrolytic capacitor, oscillation may occur at a low temperature.

SI-3010KD/3050KD/ (47 uF or larger)
If a low ESR capacitor is used, oscillation may occur.

D1: Reverse bias protection diode

e S|-3010KD/SI-3012KD

_ D172
Y
VIN Vo
2 4
+
ne CiN Vc GND ADJ
3
777 747

R1, R2: Output voltage setting resistors

The output voltage can be set by connecting R1 and R2 as shown

above.

The recommended value for R2 is 10Q (24kQ for SI-3012KD).

R1=(Vo-Vapj)+(Vapi/R2)

*3: For SI-3010KD, insert R3 in case of setting Vo to Vo < 1.5V.

The recommended value for R3 is 10kQ.

This diode is required for protection against reverse biasing between the input

and output.
(Sanken SJPL-H2 is recommended.)
This diode is not required at Vo < 3.3V.

m Reference Data

Copper Laminate Area (on Glass-Epoxy Board) vs.

Thermal Resistance (from Junction to Ambient Temperature) (Typical Value)

55
© o
§ § 50 \ - « A higher heat radiation effect can be achieved by enlarging the copper laminate
§ :;: VWhen Lsing Glass-Epoxy Board of 40 x 40 mm area connected to the inner frame to which a monolithic ICs is mounted.
% ] s « Obtaining the junction temperature
g é 40 Measure the case temperature Tc with a thermocouple, etc. Then, substitute
o \ this value in the following formula to obtain the junction temperature.
SE s B— )
§ g I Tj=Pp x 0j-c + Tc (6j-c=3°C/W) Pp= (ViN-Vo)elouT

05— 200 400 600 Bos 1000 1200 1400 1600 800

Copper Laminate Area (mm?)
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1-1-1 Linear Regulator ICs

SIECI0[0[0]MIMSYISTETATEY Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
« Low input voltage (1.3V) and low output Parameter Symbol Ratings Unit
voltage (1.0V) DC Input Voltage ViN 10 \Y
« Compact surface-mount package (SOP8) REIBIasVOlAdS Ve 10 v
Output Control Terminal Voltage Ve VIN \
* Low dropout voltage: Voir < 0.3V (at lo = 1.5A) DC Output Current o 15 A
« Built-in overcurrent, input-overvoltage and Power Dissipation Pp 11 w
thermal protection circuits Junction Temperature T —30to +125 °C
S . - Operating Ambient T i T -30 to +100 °C
« Built-in ON/OFF function (OFF state circuit [ A A ® ° =
t: 1A max.) Storage Temperature Tstg -30to +125 C
current: Lu ! Thermal Resistance (Junction to Lead (Pin 8)) 61 36 °CIW
» Compatible with low ESR capacitors Thermal Resistance (Junction to Ambient Air) 6(-a) 100 °C/W
*1: When mounted on glass-epoxy board of 40 x 40mm (copper laminate area 100%).
m Applications
« On-board local power supply
« For stabilization of the secondary-side output voltage of switching power supplies
mRecommended Operating Conditions
Ratings '
Parameter Symbol SI-3010LLSL Unit
Input Voltage VIN 1.4t03.6" \Y,
Bias Voltage Ve 3.3t055 \%
Output Current lo 0to1.57 A
Operating Ambient Temperature Top —20 to +85™ °C

*1: VIN (max) and lo (max) are restricted by the relation Po = (Vin - Vo) x lo.

u Electrlcal CharaCterl stics (Ta=25°C, Vc=2V, ViNn=1.8V, VB=3.3V, Vo=1.5V unless otherwise specified)

Ratings
Parameter Symbol SI-3010LLSL Unit
min. typ. max.
Reference Voltage Vapy 0.980 1.000 1.020 v
‘ Conditions lo=10mA
m i AVoLINE ‘ ‘ 10 mv
ine Regulation [ conditions ViN=1.7 to 2.5V, lo=10mA
- . AVoLoap ‘ ‘ 30 mv
e [Conditions V=18, 0=0 10 1.5A
Voir ‘ ‘ 0.3 v
Dropout Voltage | conditions lo=1.0A
) - Iy | 500 | 800
Quiescent Circuit Current ‘ Conditions lo=0A. R=10kQ HA
- la (OFF) 1
Circuit Current at Output OFF ‘ Conditions ‘ Vom0V ‘ HA
Temperature Coefficient of AVOIATa ‘ +0.2 ‘ mv/°C
Output Voltage | conditions T=0 to 100°C
Overcurrent Protection Starting Is1 1.6 ‘ ‘ A
Current™? | conditions V=18V, Ve=3.3V
Control Voltage (Output ON)2 Ve, IH 2 \Y
Control Voltage (Output OFF) Ve, IL 0.8 \Y
Ve Ic, IH 50
Terminal CorrieentGuouiol) ‘ Conditions Ve=2.7V A
Ic, IL 10
Control Current (Output OFF) [ Conditions Ves0.4v HA

*1: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = overcurrent protection starting current, lo = 10 mA.
*2: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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m External Dimensions (SOP8)

SI1-3000LLSL Series

(unit : mm)

5. 1tD.4
1.27 :
ﬁﬁ | 04201 0155 | |
ﬁ I \H _
H H T
8 7 6 5 | %
3
o o
Y 4
i ©
1 3

e

0.995max.

1501
1.55%015

i

0.05%0.05

4““

Pin Assignment
@ Vo

2 ADJ

3 Vs

@ Ve

(® GND

GND

VIN

VIN

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 0.1g

m Typical Connection Diagram/Block Diagram

kOUT
1

CiN, Ca: Input and bias capacitors (Approx. 0.1 to 10uF)
Required when the input line contains inductance or when the

O wiring is long.
7 5 R1 Css Co: Output capacitor (47uF or larger)
L 4_é J Rlz —— SI-3010LLSL is designed to use a low ESR capacitor (such as
CiN '\Lﬁ ? . a ceramic capacitor) for the output capacitor. The recom-
Ve Drive' OCP@) DI ZZCO mended ESR value for an output capacitor is 500mQ or less
i Isb ocp * 2 (at room temperature).
L < b AMP1 R2 R1, R2: Output voltage setting resistors
CFi/ @ 3 6 The output voltage can be set by connecting R1 and R2 as
¢ 5 shown at left.
fgz?'gii ' GND 7 The recommended value for R2 is 10kQ.
High: ON R1=(Vo-VapJ)/ (VaDI/R2)
Css: Soft start capacitor
The rising time of the output voltage can be set by connecting
Css between Vout and ADJ.
m Reference Data
Copper Laminate Area - Power Dissipation
1.2 T
| % Ta=25°C
1 == L] |
< 08 B il Ta=50°C
S - — //,..
° e
a 0.6 — i
| | o +r1Ta=80°C
0.4 e
-
0.2
0
10 100 1000

Copper Laminate Area (mm?)
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1-1-1 Linear Regulator ICs

SI1-3000ZD Series

m Features

Surface-Mount, Low Dropout Voltage Linear Regulator ICs

m Absolute Maximum Ratings

(Ta=25°C)
« Compact surface-mount package (TO263-5) Parameter Symbol Ratings Unit
« Output current: 3.0A DC Input Voltage ViN't 10 \Y
Output Control Terminal Voltage Ve 6 \
« Low dropout voltage: Voir < 0.6V (at lo = 3.0A) DC Output Current o 30 A
 Low circuit current at output OFF: Iq (OFF) < 1uA Power Dissipation Po"® 3 w
« Built-in overcurrent and thermal protection Junction Temperature Ti —3010 +125 <
circuits Operating Ambient Temperature Top —30to +85 °C
Storage Temperature Tstg —40 to +125 °C
Thermal Resistance (Junction to Ambient Air) Bj-a 333 °C/IW
mA pp lications Thermal Resistance (Junction to Case) i 3 °C/W
» Secondary stabilized power supply (local
power supply)
mRecommended Operating Conditions
Parameter Symbol Ratings Unit Remarks
Input Voltage VIN 2106 Y
Output Current lo Oto3 A
Operating Ambient Temperature Top (a) —20 to +85 °C
Operating Junction Temperature Top () —20 to +100 °C
Output Voltage Variable Range VoADJ 12t05 \ Only for SI-3011ZD. Refer to the block diagram.

*1: ViIN (max) and lo (max) are restricted by the relation Po = (Vin - Vo) x lo.
*2: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower (SI-3011ZD).
*3: When mounted on glass-epoxy board of 40 x 40mm (copper laminate area 100%).

m Electrical Characteristics

(Ta=25°C, Vc=2V unless otherwise specified)

Ratings
Parameter Symbol SI-3011ZD (Variable type) SI1-3033ZD Unit
min. typ. max. min. typ. max.
Output Voltage Vo (VAbJ) 1.078 1.100 1.122 3.234 3.300 3.366 v
(Reference Voltage Vabs for SI-3011ZD) ‘ Conditions ViN=Vo+1V, lo=10mA VIN=5V, l0=10mA
Line Regulation AVOLIN_E_ ‘ ‘ 10 ‘ ‘ 10 mV
‘ Conditions VinN=3.3 to 5V, lo=10mA (Vo=2.5V) Vin=4.5to 5.5V, lo=10mA
Load Regulation AVOLOA_D_ ‘ 40 ‘ ‘ 40 mV
‘ Conditions ViN=3.3V, 10=0 to 3A (Vo=2.5V) ViIN=5V, 10=0 to 3A
Dropout Voltage Vorr ‘ 06 ‘ ‘ 0.6 \Y
| conditions 10=3A (Vo=2.5V) l0=3A
Quiescent Circuit Current la — ‘ 1 ‘ 15 ‘ = ‘ L5 mA
‘ Conditions Vin=Vo+1V, lo=0A, Vc=2V Vin=5V, lo=0A, Vc=2V
Circuit Current at Output OFF la (OFF)_ ‘ L 1 HA
‘ Conditions Vin=Vo+1V, Vc=0V ViN=5V, Vc=0V
Temperature Coefficient AVolATa ‘ +0.3 ‘ ‘ +0.3 ‘ mv/eC
of Output Voltage | conditions Tj=0 to 100°C Ti=0 to 100°C
Ripple Rejection RREJ_ - ‘ 60 ‘ ‘ 60 ‘ dB
‘ Conditions Vin=Vo+1V, f=100 to 120Hz, lo=0.1A Vin=5V, f=100 to 120Hz, 10=0.1A
Overcurrent Protection Starting Current™ | Ist 3.2 ‘ ‘ 32 ‘ ‘ A
4 Conditions Vin=Vo+1V VIN=5V
Control Voltage (Output ON)*® Ve, IH 2 2 v
Control Voltage (Output OFF)"3 Ve, IL 0.8 0.8
Ve Control Current(Output ON) Ic, IH 100 100 LA
Terminal | Conditions Ve=2.7V Ve=2.7V
Control Current(Output OFF) Ic, IL -5 0 -5 0 A
‘ Conditions Ve=0V V=0V

*1: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower.
*2: Is1is specified at the —5% drop point of output voltage Vo under the condition of Output Voltage parameter.
*3: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*4: These products cannot be used for the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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m External Dimensions (TO263-5)

SI1-3000ZD Series

(Unit : mm)
Case temperature 02
measurement point 10.0"
5 o (8.0)
g e & o
+ K R af ] ™
T 2l H i LT
.5 Dp 2 g @) /(2xR0.45) ol
D i e
N S Pin Assignment
B @ Ve
‘ % @ ViN
H %»} = Ex (3 GND (Common to the rear side of product)
¥ e N @ Vo
Joer Loser (® Sense
wrom ) @) e
i s (ADJ for SI-3011ZD)
@), = )
Plastic Mold Package Type
#Ro3 Flammability: UL94V-0
Bbif 100°% Product Mass: Approx. 1.48g
mBlock Diagram
SI-3011zD
\/\NJZ\

CiN: Input capacitor (Approx. 10uF)

i

Ve

SI1-3033ZD

5

REF

Co: Output capacitor (47uF or larger)
The output voltage may oscillate if a low ESR type capacitor
(such as a ceramic capacitor) is used for the output capacitor in
the SI-3000ZD Series.

R1, R2: Output voltage setting resistors
The output voltage can be set by connecting R1 and R2 as shown

at left.
The recommended value for R2 is 10kQ or 11kQ.
R1=(Vo-VapJ)/ (VaDI/R2)
*: Insert R3 in case of setting Vo to Vo < 1.8V. The recommended
value for R3 is 10kQ.

m Reference Data

Copper Laminate Area (on Glass-Epoxy Board) vs.
Thermal Resistance (from Junction to Ambient Temperature) (Typical Value)

55

50

45

40

35

Junction to Ambient Temperature
Thermal Resistance gj-a (°C/W)

30
0

N
\ When Using Glass-Epoxy Board of 40 x 40 mm
\\
~—
T —
200 400 600 800 1000 1200 1400 1600

Copper Laminate Area (mm?)

1800

A higher heat radiation effect can be achieved by enlarging the copper laminate
area connected to the inner frame to which a monolithic IC is mounted.

» Obtaining the junction temperature
Measure GND terminal temperature Tc with a thermocouple, etc. Then substitute
this value in the following formula to obtain the junction temperature.

Ti=PpxBj-c+Tc Pp= (ViN-Vo)elouT
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1-1-1 Linear Regulator ICs

SYERI0[0[ 0 ISTIAIERY Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
« Compact full-mold package (equivalent to S Symbol Ratings - N
TO220) SI-3010KF
« Output current; 1.0A DC Input Voltage ViN 351 \Y
Output Control Terminal Voltage Ve VIN \%
* Low dropout voltage: Voir < 0.5V (at lo = 1.0A) DC Output Current o 10 A
« High ripple rejection: 75dB L Po1 16.6 W With infinite heatsink
L Power Dissipation Pp2 1.72 W Without heatsink, stand-alone operation
« Low circuit current at output OFF: Ig (OFF) < - -
1uA Junction Temperature Tj —40 to +125 °C
Storage Temperature Tstg —40 to +125 °C
« Built-in overcurrent and thermal protection Operating Ambient Temperature Top _40 to +100 °c
circuits Thermal Resistance (Junction to Case) 6j-c 6.0 °CIW
Thermal Resistance (Junction to Ambient Air) 6j-a 58 °C/wW Without heatsink, stand-alone operation
™ Ap p lications *1: A built-in input—overvoltage-.protection circuit shuts down the output voltage at the Input Overvoltage Shutdown Voltage
of the electrical characteristics.
* Secondary stabilized power supply (local
power supply)
mRecommended Operating Conditions
Ratings
Parameter Symbol SI-3010KF Unit
Input Voltage Range VIN 2.42t0 27"t \Y
Output Current Range lo 0to 1.0" A
Output Voltage Variable Range VoADJ 1.1to 16 \
Operating Ambient Temperature Top —30 to +85 °C
Operating Junction Temperature T —20 to +100 °C

*1: VIN (max) and lo (max) are restricted by the relationship Po (max) = (VIN - Vo) x lo = 16.6W.
*2: Refer to the Dropout Voltage parameter.

m Electrical Characteristics

Ratings
Parameter Symbol SI-3010KF Unit
min. typ. max.
VaDp) 0.98 1.00 1.02
Reference Voltage - VIN=7V, 10=0.01A, \
Conditions Ve=2V Vos5A
c=2V, Vo=
AVoLINE ‘ ‘ 30
Line Regulation Conditions ViN=6 to 15V, 10=0.01A, mvV
Vc=2V, Vo=5A
AVoLoAD ‘ ‘ 75
Load Regulation - ViIN=7V, l0=0 to 1A, Vc=2V, mvV
Conditions Vo=5A
o=
VoIF ‘ ‘ 0.3
| conditions 10=0.5A, Vc=2V, Vo=5V
Dropout Voltage ‘ ‘ s \
‘ Conditions 10=1.0A, Vc=2V, Vo=5V
| 600
Quiescent Circuit Current : — ‘ ‘ HA
| Conditions VIN=7V, 10=0A, Ve=2V
lg (OFF 1
Circuit Current at Output OFF il ) ‘ ‘ HA
‘Condmons VIN=T7V, Vc=0V
- e Cosficient of AVolATa \ 0.5 \
emperature Coefficient o
> Conditions ViN=7V, 10=0.01A, Vc=2V, mV/°C
Output Voltage Tj=0 to 100°C, Vo=2.5V
RRrEJ ‘ 75 ‘
Ripple Rejection Conditions fv?;g\tg Ilozzool_.ile;/Vc:;/V, dB
= . Vo=
Overcurrent Protection Starting Is1 11 ‘ ‘ A
Current™® | conditions VIN=7V, V=2V
Control Voliage (Quput ONY4 | (et 2 | | v
ontrol Voltage (Outpu
Za(es ) ‘Conditions VIN=7V
Ve, IL | | 08
Control Voltage (Output OFF) - \
Ve ‘ Conditions VIN=TV
Terminal| o OuOLON Ic, H | | 40 A
ontol Current (Output ON) [ Conditions ViN=7V, Ve=2V
Ic, IL -5 | 0 |
Control Current (Output OFF; HA
(OuptOR) | IConditions VIN=7V, Vo=0v
Input Overvoltage Shutdown Vovep 33 ‘ ‘ v
Voltage | Conditions 10=0.01A

*3: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = overcurrent protection starting current, lo = 10 mA.
*4: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*5: SI-3000KFE cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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mBlock Diagram

m Ta-Pp Characteristics

SI1-3000KF Series

SI-3010KF
20
B ‘ ‘ Silicone Grease:
"""""""""""""""""""" ] | With Infinite Heatsink 9746_(5*‘“”'959 Chemical)
VIN @ s F Heatsink: Aluminum
i i
! £ [1200x200x2mm (2.3°C/W) \
c
Vc S r
. 8 10[-100x100x2mm (5.2°C/W)™N N
! .g [ 75x75x2mm (7.6°CIW)N \ \
| s [ \\\
i £s SN
i r \%
! L Without Heatsink \
‘e e ol | | ——
-30 -20 0 20 40 60 80 100
Ambient Temperature Ta (°C)
m Typical Connection Diagram
e S|-3010KF
. D11
DY
VIN Vo -
2 4 R1 ‘
+ +
7L
cm Ve GNp ADY Load
1 3 5 Co
7L 7J77 ; - 7J77
77 a5

CiN: Input capacitor (22uF or larger)
Co: Output capacitor (47uF or larger)

for the output capacitor, oscillation may occur.
*1. D1: Reverse bias protection diode

biasing between the input and output.
(Sanken RU2Z is recommended.)

If a low ESR capacitor (such as a ceramic capacitor) is used

This diode is required for protection against reverse

R1, R2: Output voltage setting resistors

The output voltage can be adjusted by connecting R1 and R2 as shown

above.
The recommended value for R2 is 10kQ.

R1=(Vo—Vapj)+(VADJ/R2)

*2:Insert R3 in case of setting Vo to Vo < 1.5V.
The recommended value for R3 is 10kQ.

m External Dimensions (TO220F-5)

(Unit: mm)

10.0*%2

0.5

7.902

{%}7
g

16.9%03

0.95%1°
HU

402

.|.0.85°01

Pin Assignment
@ Ve

@ Vi

@ GND

@ Vout

® ADJ

(17.9)

2,601

4,606 ‘(2,0)

Plastic Mold Package Type
Flammability: UL 94V-0

Product Mass: Approx. 2.3 g
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1-1-1 Linear Regulator ICs

SI-3000ZF Series

5-Terminal, Low Dropout Voltage Linear Regulator ICs

m Features

m Absolute Maximum Ratings

(Ta=25°C)
« Compact full-mold package (equivalent to Parameter Symbol Ratings Unit
TO220) DC Input Voltage ViN't 10 \Y
« Output current; 3.0A Output Control Terminal Voltage Ve 6 \
DC Output Current lo™ 3.0 A
* Low dropout voltage: Voir < 0.7V (at lo = 3.0A) - Po1 20 (With infinite heatsink) w
« Low circuit current at output OFF: g (OFF) s 1yA | " Dissipation Poz 1.5 (Without heatsink, stand-alone operation) w
« Built-in overcurrent and thermal protection circuits Juncuo_n Tempe_rawre T —3010 +125 <
Operating Ambient Temperature Top —30to +100 °C
Storage Temperature Tstg -30to +125 °C
| Ap p lications Thermal Resistance (Junction to Case) B 5.0 °C/W
« Secondary stabilized power supply (local Thermal Resistance (Junction to Ambient Air) Oi-a 66.7 (Without heatsink, stand-alone operation) °C/IW
power supply)
mRecommended Operating Conditions
Parameter Symbol Ratings Unit
Input Voltage VIN 2106 Y
Output Current lo Oto3 A
Operating Ambient Temperature Top (a) —20to +85 °C
Operating Junction Temperature Top () —20 to +100 °C
Output Voltage Variable Range VoADJ 12t05 \
*1: Vi (max) and lo (max) are restricted by the relationship Po = (Vin - Vo) x lo.
*2: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower.
u EIeCtrlcal CharaCtenStICS (Ta=25°C, Vc = 2V unless otherwise specified)
Parameter Symbol SI-3011ZF Unit
min. typ. max.
el Vaby 1.078 1.100 1.122 v
| conditions Vin=Vo+1Y, lo=10mA
Line Regulation AVoune ‘ ‘ 10 mvV
‘ Conditions Vin=3.3 to 5V, lo=10mA (Vo=2.5V)
Load Regulation 4VoLomo ‘ ‘ 40 mV
| conditions ViN=3.3V, 10=0 to 3A (Vo=2.5V)
Dropout Voltage Vorr ‘ ‘ 0.7 v
| conditions 10=3A (V0=2.5V)
Quiescent Circuit Current la ‘ 1 ‘ 15 mA
| conditions ViN=Vo+1V, I0=0A, Ve=2V
Circuit Current at Output OFF la (OFF) ‘ ‘ 1 HA
‘ Conditions Vin=Vo+1V, Vc=0V
Temperature Coefficient AVo/ATa ‘ +0.3 ‘ mv/°C
of Output Voltage | Conditions Tj=0 to 100°C
Ripple Rejection Rre) ‘ 60 ‘ dB
‘ Conditions Vin=Vo+1V, =100 to 120Hz, 10=0.1A
Overcurrent Protection Starting Current™ Is1 3.2 ‘ ‘ A
4 ‘ Conditions Vin=Vo+1V
Control Voltage (Output ON)™3 Ve, IH 2 v
Control Voltage (Output OFF)'3 Ve, IL 0.8
Ve Control Current(Output ON) Ic, IH 100 LA
Terminal ‘ Conditions Ve=2.7V
Control Current(Output OFF) Ic, IL -5 0 A
| Conditions Ve=0v

*1: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower.
*2: Is1 is specified at the 5% drop point of output voltage Vo under the Output Voltage parameter conditions.

*3: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*4: These products cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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SI1-3000ZF Series

m External Dimensions (TO220F-5)

(unit : mm)

4.2102
™ Ak

Pin Assignment
@ Ve

@ ViN

® GND

,, ‘Hz'iewl @ Vo

® ADJ

16.9%03

(17.9)

0.952015
I

40.2

:1.0.8501

(4.6)
—
4.606 ‘Lz_ol‘

Plastic Mold Package Type
Flammability: UL94V-0
0.45°22 || ‘ Product Mass: Approx. 2.3g

|

3.9:07 |@3)

m Typical Connection Diagram/Block Diagram

S1-30112F Cin: Input capacitor (Approx. 10uF)
This capacitor is required when the input line contains induc-
V\NJZ\

tance or when the wiring is long.
IF

Co: Output capacitor (47uF or higher)
The output voltage may oscillate if a low ESR type capacitor
(such as a ceramic capacitor) is used for the output capacitor
in SI-3000ZF.

R1, R2: Output voltage setting resistors
The output voltage can be set by connecting R1 and R2 as
shown at left.

The recommended value for R2 is 10kQ or 11kQ.
R1=(Vo-VapJ)/ (VaDI/R2)

*: Insert R3 in case of setting Vo to Vo < 1.8V. The recom-
mended value for R3 is 10kQ.

m Ta-Pp Characteristics

25

With Silicone Grease
Heatsink: Aluminum

With Infinite Heatsink

N
=]

1!

o

| 200x200x2mm (2.3°C/W)

o [L100X100x2mm (5.2°CAW)
75x75x2mm (7.6°C/W)

Power Dissipation Pp (W)

[ Without heatsink \
[ I E—

=30 0 25 50 75 100

Ambient Temperature Ta (°C)
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1-1-2 Switching Mode Regulator ICs

Application Note

m Heat Dissipation and Reliability

The reliability of an IC is highly dependent on its operating temperature.
Please be sure to apply silicone grease to the IC and to mount it to the
heatsink with a proper mounting torque.

Heatsink design should pay particular attention to ensuring sufficient heat
dissipation capacity.

In addition, please take into account the air convection in operation.

The reliability of discrete components such as capacitors and coils is
closely related to temperature. A high operating temperature may reduce
the service life. Exceeding the allowable temperature may burn the coils or
damage capacitors. It is important to make sure that the temperature of
output smoothing coils and input/output capacitors do not exceed their
allowable levels during operation. With an adequate derating for the coils,
minimize heat emission as far as possible. (For discrete components, refer
to the individual user manuals.)

m Internal Power Dissipation

® Mounting Torque

Pp can be obtained from the following formula.
« For the device with built-in flywheel diode:

Po=Voslo (199 _1)

nx

* For the device with external flywheel diode:

100

Pp=Voelo (——
nx

Vo
—1)-Vrelo(1- ——
) ( Vin )

Efficiency nx depends on the input/output conditions. Please refer to
the efficiency characteristics of the devices. (Posted on the Web site.)

Vo : QOutput voltage

VIN: Input voltage

lo : Output current

nx: Efficiency(%)

VF : Diode forward voltage

m Thermal Design

SI-8000E
SI-8000JF

S1-8000S

SI-8000TFE 0.588 to 0.686[Nm] (6.0 to 7.0[kgfecm])
SI-8000HFE

SI-8000FFE

SI-8000Y

m Recommended Silicone Grease

* Shin-Etsu Chemical Co., Ltd.: G746

« Momentive Performance Materials Inc.: YG-6260

« Dow Corning Toray Silicone Co., Ltd.: SC102

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

m Others

« Devices can not be operated in parallel connection aiming for a larger
current.
» Not applicable for the current boost or voltage step-up use.

m Rectifier Diodes for Power Supplies

To rectify the AC input using rectifier diodes in power supplies, please use
SANKEN rectifier diodes shown in the following list. (Please use a center-
tap or bridge configuration in using stand-alone type diodes.)

Series Name Diodes

SAl Series

SI-8000W Series

SI-8000JD Series

The maximum junction temperature Tjmax) given in the Absolute Maximum

Ratings is specific to each product type and must be strictly observed.

Thus, thermal design must consider the maximum power dissipation

Pb(max), which varies by the conditions of use, and the maximum ambient

temperature Ta(max).

To simplify thermal design, Ta-Pp characteristic graphs are provided herein.

Please observe the following steps for heatsink design:

1. Obtain the maximum ambient temperature Ta(max).

2. Obtain the maximum power dissipation Ppmax).

3. Look for the intersection point on the Ta-Pp characteristic graph and
determine the size of the heatsink.

Although the heatsink size is now obtained, in actual applications, 10-to-

20% derating factor is generally introduced. Moreover, the heat dissipation

capacity of a heatsink highly depends on how it is mounted. Thus, it is

recommended to measure the heatsink and case temperature in the actual

operating environment.

Please refer to the Ta-Pp characteristic graphs for respective product

types.

SI-8000TM Series
SI-8000SD Series
SPI-8000A Series
SI-8005Q Series
SI-8001FDE Series
SI-8001FDL Series

SJPM-H4 (Surface-Mount Stand-Alone Type,
Vrm=400V,l0=2.0A)

SI-8008HD Series RBV-1506 (Bridge Type, VrRM=600V,l0=15A)

SI-8000E Series
SI-8000JF Series
SI-8000TFE Series
SI-8000GL Series

AMO01Z (Axial Type,VRM=200V,l0=1.0A)

SI-8000S Series RM10Z (Axial Type, VRM=200V,10=1.5A)
SI-8100QL Series

SI-8000FFE Series RM4Z (Axial Type,VRM=200V,10=3.0A)
SI-8000HFE Series

SI-8000Y Series RBV-1506 (Bridge Type, VrRM=600V,l0=15A)
SI-8205NHD Series RM10Z (Axial Type, VRM=200V,l0=1.5A)
STA810M Series AMO01Z (Axial Type, VRM=200V,l0=1.0A)
STA820M Series RM10Z (Axial Type,VRM=200V,lo=1.5A)

SI-8400L Series
SI-8500L Series

AMO1Z (Axial Type, VRM=200V,10=1.0A)

ICs I 33




1-1-2 Switching Mode Regulator ICs

SYANRSTIAIEE Surface-Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mline up
« Surface-mount power package Part Number SAIOL SAI02 SAIO3
« Output current: 0.4 to 0.5A Vel 50 33 12.0
: . 10(A) 0.5 0.4
« High efficiency: 75 to 88%
« Requires only 4 discrete components . .
. . m Absolute Maximum Ratings
« Internally-adjusted phase correction and
output voltage Parameter Symbol Ratings Unit
. . DC Input Voltage Vi 35 \%
« Built-in reference oscillator (60kHz) B p;_ = ? P'N 075 W
ower Dissipation D .
« Built-in overcurrent and thermal protection Junction Temperature Ti +125 °c
circuits Storage Temperature Tsig —40 to +125 °C
Thermal Resistance(junction to case) Bic 20 °C/W
mApplications
« Power supplies for telecommunication
equipment
« Onboard local power supplies
mRecommended Operating Conditions
Ratings .
Parameter Symbol SAIOL SAI02 SAI03 Unit
DC Input Voltage Range VIN 71033 5.3t028 15t0 33 \
Output Current Range lo 0to 0.5 0to 0.4 A
Operating Junction Temperature Range Tiop —30to +125 °C
m Electrical Characteristics (Ta25°C)
Ratings
Parameter Symbol SAI01 SAI02 SAI03 Unit
min. typ. max. min. typ. max. min. typ. max.
Vo 4.80 5.00 5.20 3.17 3.30 3.43 11.40 12.00 12.60
Output Voltage ‘ — \%
Conditions ViN=20V, 10=0.3A Vin=15V, 10=0.3A ViN=24V, 10=0.3A
Efficienc: U ‘ % ‘ ‘ 0 ‘ ‘ % ‘ %
4 ‘ Conditions ViN=20V, 10=0.3A ViN=15V, 10=0.3A ViN=24V, 10=0.3A °
oecilation F f 0 | | e ] | e
R G [ condiions V=20V, =03 Vi1V, 10-0.3A V=24, 0=0.3A Kz
) ) AVoLNE 80 | 1w | e D | 100 130
Line Regulation ‘ — mV
Conditions Vin=10 to 30V, 10=0.3A ViN=8 10 28V, l0=0.3A ViN=18 to 30V, 10=0.3A
L oad Requlat AVolop | w | 2o | | n 9
on
SR RGN [ conitions VIN=20V,10=0.1 10 0.4A V=15V, 10=0.1 t0 0.4A V=24, =01 0 0.4A mv
Temperature Coefficient of Output Voltage AVolATa 10.5 10.5 +15 mv/°C
T RREJ 45 45 45
A S [ condtions 2100 to 120Hz 2100 to 120Hz 2100 to 120Hz dB
Overcurrent Protection Is1 0.55 0.55 0.45
Starting Current \ Conditions ViIN=10V ViN=8V Vin=18V A
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m External Dimensions (PS4)

SAl Series

(unit : mm)
RV o e B oy =
E 4GNE‘) ‘ E e %:; ”E 5 Uf @ Case Temperature Measuring Point
Bt~ g =
%ﬁ 2 | || a4 Pin Assignment
g E 6.8m 36202 @ VIN
. 40" 2 SWout
8.0"° ~
2 3 Vos
@ GND
g j o Plastic Mold Package Type
O\ ’ I e Flammability: UL94V-0
* ‘ 0t00.15 v
3.0:0.&’7' Product Mass: Approx. 0.22g
1'0103 9 8:03
mBlock Diagram m Typical Connection Diagram
Vin @ G SWourt
3.3V5V: 200uH
[ Res | . 1
ViN Vin SWour [~—4 Vo
osc Reset TSD 3
Drive SAl Vos
w C1 7 GND _‘_D‘ 7 C2
100pF 4 sSIPB-D4 330uF
Amp. @’) Vos (Sanken)
ﬂ ,il GND O—e OGND
&
GND
m Ta-Pp Characteristics
Pp=Voel 100 1> Vel Vo >
0.8 p=Voelo | ——-1 | —Vrelo | 1- ——
* Glass epoxy nx VIN
0.7 board
(’\?5X69"1:2) ' The efficiency depends on the input voltage and the output
« Natural air cooling A o
g 0.6 current. Therefore, obtain the value from the efficiency graph
o
a5 and substitute the percentage in the formula above.
5 \
-g 04 Vo : Output voltage
2 :
D o3 lo :Output current
g nx : Efficiency (%)
& 02 VF :Diode D1 forward voltage
0.1 SJPB-D4-0.3V
0,
-8 0 25 50 75 100 125 Thermal design for D1 must be considered separately.
Ambient Temperature Ta (°C)
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1-1-2 Switching Mode Regulator ICs

SIR{OIO[0ARST-TaIS I Surface-Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Features m Absolute Maximum Ratings

« Surface-mount package (SOP8) Parameter Symbol Ratings Unit

« Output current: 0.6A DC Input Voltage VIN 35 \Y

X . 0 Power Dissipation Pp 1 W

+ High efficiency: 75 to 80% Junction Temperature Ti —30to +125 °C

« Requires only 4 discrete components Storage Temperature Tstg —40 to +125 °C
« Internally-adjusted phase correction and Thermal Resistance (Junction to 7-Pin Lead) (AN 22 °C/IW
Thermal Resistance (Junction to Ambient Air)*1 Bj-a 100 °CIW

output voltage adjustment performed internally

*1 - - i 0,
« Built-in reference oscillator (60kHz) 1: Glass-epoxy board of 40 x 40mm (copper laminate area 4.3%)

« Built-in overcurrent and thermal protection
circuits

mApplications

« Power supplies for telecommunication equipment

« Onboard local power supplies

mRecommended Operating Conditions

Ratings
Parameter Symbol S1-8033W S1-8050W Unit
DC Input Voltage Range VIN 5.3t028 71033 \
Output Current Range lo 0t0 0.6 A
Operating Junction Temperature Range Tiop —30to +125 °C
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI-8033W SI-8050W Unit
min. typ. max. min. typ. max.
Vo 3.17 3.30 3.43 4.80 5.00 5.20
QUL COlade \ Conditions ViIN=15V, 10=0.3A VIN=20V, 10=0.3A v
o n 75 80
SiEEmEy \ Conditions ‘ ViIN=15V, 10=0.3A ‘ ‘ VIN=20V, 10=0.3A %
o f | 60 | | 60 | o
Oscillation Frequency [Conditions V=15V, 10=0.3A V=20V, 10=0.3A
) _ AVoune | 60 | 80 | 80 | 100 N
Hine Regulation | Conditions Vin=8 to 28V, Io=0.3A Vin=10 to 30V, 10=0.3A "
) AVolown | 20 | 30 | 30 | 40
LoatlReg ol ‘Conditions Vin=15V, l10=0.1 to 0.4A ViN=20V, l10=0.1 to 0.4A m
Temperature Coefficient of Output Voltage AVOlATa +0.5 +0.5 mV/°C
. o RREJ 45 45
Ripple Rejection [Conditions =100 to 120Hz =100 to 120Hz ®
Overcurrent Protection Starting Is1 0.61 0.61 A
Current | Conditions Vin=15V ViN=20V
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SI1-8000W Series

m External Dimensions (SOP8)

(Unit : mm)
5.1%04
r.l-—27.1 0.4:01 0.15'¢35 : ’
710 By | Pin Assignment
AHE & A 72 @ Vin
8 7 6 5 % @ N.C
B -
(3 SWout
el 2 @ Vos
O ~ © ® GND
5)
1 2 3 4 @ GND
H - @ GND
] 127 $ ® GND
_.l|.0.995max. M@
2|2 Plastic Mold Package Type
48 Flammability: UL94V-0
g Product Mass: Approx. 0.1g
[elo1d %,
| 04501 3
mBlock Diagram m Typical Connection Diagram
VN O @ SWour "
g Vin 2 Vin SWout 34‘ Vo
4
TSD SI-8000W  Vos
Drive
C1 7 GND = 7 C2
100pF S5to8 SJPB-D4 330uF
. 4) Vos (Sanken)
GND O—s *—OGND
VREF
©y
GND
m Reference Data
Copper Laminate Area vs. Power Dissipation Copper Laminate Area vs. Thermal Resistance ‘9,:3
12 Tj=100°C Area of PC board : 40 x 40mm 140 Area of PC board : 40 x 40mm
Ta=25°C //,
11 = — Ta=50°C A
/ 120
= ---- Ta=80°C
B = N
508 ” 3 N
e A - 100 N
c // - © ‘\
S P - P N
3 - >
o 0.6 — )
@ 4 ] S 80 AN
a — k4] N
T 04 - 3 N]
% E ~-
& S L il £ 60
0.2 —=F 3t 2
T =
0 4010 100 1000
10 100 1000 . )
Copper Laminate Area (mm?) Copper Laminate Area (mm?)
(GND Terminal) (GND Terminal)
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1-1-2 Switching Mode Regulator ICs

SI-8000JD Series

Surface-Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mlLineup
« Surface-mount package (TO263-5) Part Number SI-8033JD SI-8050JD SI-8090JD SI-8120JD
« Output current: 1.5A Vo(V) 33 5.0 9.0 120
. o lo(A) 15
« High efficiency: 77 to 88%
« Requires only 4 discrete components . .
) , m Absolute Maximum Ratings
« Internally-adjusted phase correction and
Parameter Symbol Ratings Unit Conditions
output voltage
DC Input Voltage VIN 43 \
« Capable of downsizing a choke-coil due to IC's Output Current o 15 A
high switching frequency (125 kHz). (Com- N When mounted on glass-epoxy board 40 x 40 mm (copper
. . . Power Dissipation Po 3 W
pared with conventional Sanken devices) area 100%)
« Built-in foldback-overcurrent and thermal Sinctionjlemperaiic Ti 125 ¢
. L Storage Temperature Tstg —40 to +125 °C
protection circuits - -
Thermal Resistance (Junction to Case) Oic 3 °C/IW
* Output ON/OFF available (Circuit current at Thermal Resistance (Junction to o 333 ocjw | When mounted on glass-epoxy board 40 x 40 mm (copper
output OFF: 200uA max) Ambient Air) e : area 100%)
« Soft start available by ON/OFF pin Conditions ~ * Limited by thermal protection circuit
mApplications
« Power supplies for telecommunication equipment
* Onboard local power supplies, etc.
mRecommended Operating Conditions
Ratings . >
TS Sy S1-8033JD S1-8050JD S1-8090JD S1-8120JD o Centlitens
e v —— VinNL 5.3t0 40 7 to 40 11to 40 14 to 40 lo=0 to 1A
VIR R Vin 6.31040 81040 1210 40 15 10 40 10=0 to 1.5A
DC Output Current Range” lo Oto 1.5 A Vin2Vo+3V
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range* Top —30to +125 °C
*: Limited by Ta—Pp characteristics
m Electrical Characteristics (Ta=25°C
a= )
Ratings
Parameter Symbol SI1-8033JD SI-8050JD S1-8090JD SI-8120JD Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Vo 3.234 3.30 3.366 4.90 5.00 5.10 8.82 9.00 9.18 11.76 12.00 12.24
e [ conditions V=15V, 10=0.5A VIN=20V, 100 5A Vin=21V, 10=0.5A ViN=24V, 10=0.5A v
" 7] [ e | [ e | e | .
. | Conditions Vin=15Y, 10=0.5A VIN=20V, 10=0.5A Vin=21Y, 10=0.5A Vin=24V, 10=0.5A °
o f | 125 | | 125 | | 125 | | 125 |
OBl Fiea @0y | conditions ViN=15V, [0=0.5A VIN=20V, 10=0.5A ViN=21V, 10=0.5A ViN=24V, 10=0.5A kHz
_ ) AVoLne 25 80 40 100 50 | 120 60 130
L (REETeIL [conditions | vin=8 10 30V, 10=0.5A Vin=10 to 30V, 10=0.5A ViIN=15 0 30V, 10=0.5A ViN=18 0 30V, 10=0.5A mv
) AVolop | 10 | = | 10 40 | 10 | 40 | 10 | 40
LRI [Conditions | V=15V, 10=0.2 1o 0.8A V=20V, 10=0.2 to 0.8A VIN=21V, 10=0.2 t0 0.8A Vin=24V, 10=0.2 10 0.8A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 +1.0 +1.0 mv/°C
Overcurrent Protection Is1 1.6 1.6 1.6 16
Starting Current | conditions Vin=15V Vin=20V ViN=21V ViN=24V A
Low Level Voltage VssL 0.5 0.5 0.5 0.5
ON/OFF Outflow Current Isst 100 100 100 100
Pin at Low Voltage | Conditions VssL=0V HA
: 7] 7] 7] 7] "
) TG . ‘Conditions ViN=15V, 10=0A Vin=20V, 10=0A VIN=21V, [0=0A VIN=24V, 10=0A
Quiescent Circuit Curren i 200 200 ‘ 200 200
‘ Conditions ViN=15V, Voniorr=0.3V Vin=20V, Voniorr=0.3V ViN=21V, Voniorr=0.3V ViN=24V, Voniorr=0.3V HA
*: Pin 5 is the ON/OFF pin. Soft start at power on can be performed with a capacitor connected to
this pin.
The output can also be turned ON/OFF with this pin. SI-8000JD SI-8000JD SI-8000JD
The output is stopped by setting the voltage of this pin to VssL or lower.
ON/OFF-pin voltage can be changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current from C3 5| ON/OFF 5 |ON/OFF 5 | ON/OFF
flows into the ON/OFF control transistor. Therefore, limit the current securely to protect the c3 c3
transistor if C3 capacitance is large.
The ON/OFF pin is pulled up to the power supply in the IC, so applying the external voltage is
prohibited. 777
Vout. ON/OFF Soft Start Soft Start
+Vout. ON/OFF
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m External Dimensions (TO263-5)

S1-8000JD Series

)
b S

(0.40)

02

1.5 Dp:

0z

N
“6)

9.2:

15393

Case temperature
measurement point

Plastic Mold Package Type
Flammability: 94V-0
Product Mass: Approx. 1.48g

(Unit: mm)
10.0%?
©0)
. (4.4)
N o — [
NI ]
el B e
@) /(2xR0.45) N
% Pin Assignment
L] O
L4l @ @ SWour
9 A ¢
2 L ® GND
gl %, @ Vos
g E:
€ ® ON/OFF
YR
@ro® o

mBlock Diagram

m Typical Connection Diagram

1 vin

SWour
(’\ 1 02
| PReg. |—[>

5:0N/OFF
O—

ON/OFF

Soft
Start

m Reference Data

L1
vin O 1 ViN SWout 12 ¢ ——OVour
4
SI-8000JD Ves
+ —
a 7 ON/:C;FF GN[3> ‘rDi 777 Ca
Tes
GND O . OGND
C1 : 50V/220uF
C2 : 25V/470uF
C3 : 10V/0.47uF (Only when using soft-start function)
L1 : 100uH
Di : SJPB-H6 (Sanken)

Copper Laminate Area on Glass Epoxy Board vs.

Thermal Resistance (Junction to Ambient Air) (Typical Value) Output Current vs. Power Dissipation (Typical)
T 55 26
5 \ 24
2
g s0 522
=) With glass epoxy board of 40 x 40 mm 5 20
S o e 18
B c
g34 S 1%
S0 =
- S 14
£ S0 212 o
% \ S 1o o
€ 35 — g o8l-vway
IS — L 06 /
£ 04 =
s =

200 400 600 800 1000 1200 1400 1600 1800 0.2

Copper Laminate Area (mm2) 00 o5 o7 o5 o8 5 5 i

Output Current lo (A)

1.6

m Ta-Pp Characteristics

35

Copper Area
40x40 mm
(6j-a: 33.3°C/W)
20%40 mm
(Bj-a:37°CIW)

T

[&

20x20 mm
(6j-a :44°CIW)

N
3

10x10 mm
(6j-a: 53°C/W)

N

s

v

N
\

-

Power Dissipation Pp (W)

0.5

0
-25 0 25 50 75 100

Ambient Temperature Ta (°C)

125

<100 ) < Vo >
Ppo=Vo:lo| — -1|-VF:lo [1- —
nx VIN

The efficiency depends on the input voltage and the output curr

from the efficiency graph and substitute the percentage in the formula above.

Vo :
VIN:

Output Voltage

Input Voltage

lo : Output Current

nx : Efficiency (%)

VFr : Di1forward voltage
0.4V(10=2A)(SJPB-H6)

Thermal design for D1 must be considered separately.

ent. Therefore, obtain the value
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1-1-2 Switching Mode Regulator ICs

SI-8000TM Series

m Features

« Compact surface-mount package (TO252-5)

« Output current: 1.5 A
« High efficiency: 81% typ. (at Vo = 5V)
« Requires only 4 discrete components

« Built-in reference oscillator (300 kHz)

 Built-in drooping-type-overcurrent and thermal

protection circuits

* Output ON/OFF available (circuit current at

output OFF: 200 LA typ.)
« Soft start available by ON/OFF pin

m Applications
« Onboard local power supplies
« AV equipment
« OA equipment

Surface-Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43 \
e Pop1 1.06 When mounted on glass-epoxy board (900 mm? copper area 4.3%)
Power Dissipation w
Pp2 1.65 When mounted on glass-epoxy board (900 mm? copper area 50%)
Junction Temperature” Ti —30to +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Bi< 6 °C/W
;?:g:z:: i::)s istance (Junction to B 95 °CIW When mounted on glass-epoxy board (900 mm? copper area 4.3%)

130°C.

*: This product has built-in thermal protection circuits that may operate when the junction temperature rises above

The recommended design for the junction temperature during operation is below 125°C.

mRecommended Operating Conditions

Ratings .
Parameter Symbol SI-8008TM Unit
Input Voltage Range VIN Vo+3* to 40 \Y
Output Voltage Vo 0.8t024 \%
Output Current Range lo Oto 1.5 A
Operating Junction Temperature Range Tiop —20to +125 °C
Operating Temperature Range Top —20to +125 °C
*1: The minimum value of an input voltage range is the higher of 4.5V or Vo + 3 V.
m Electrical Characteristics (Ta=25°C)
Rating
Parameter Symbol SI-8008TM Unit
min. [ typ. [ max.
VAD) 0.784 \ 0.800 \ 0.816
\Y
Reference Voltage [Conditions VIN=15Y, 10=0.1A
Temperature Coefficient of AVADI/AT ‘ 0.1 ‘ mv/°C
Reference Voltage ‘Conditions VIN=15V, 10=0.1A, Tc=0 to 100°C
81
Efficiency d — ‘ %
‘Condmons ViN=15V, 10=0.5A
o fo | 300 |
Oscillation Frequenc! kH
HEny [ Conditions Vin=15V, 1o=0.5A ?
80
Line Regulation AVoune — ‘ 60 ‘ mV
‘Condmons ViN=10 to 30V, lo=0.5A
Load Regulation AVoLoo — ‘ 10 ‘ 40 mV
| conditions ViN=15V, 10=0.2 to 1.5A
Is 1.6
Overcurrent Protection Starting Current — ‘ ‘ A
‘ Conditions ViN=15V
Low Level Voltage | VssL 0.5 \
ON/OFF Pin* | Outflow Current | IssL 10 40 A
at Low Voltage ‘Conditions VssL=0V H
Iq \ 6 \
mA
Quiescent Circuit Current ‘Condmons VIN=15V, lo=0A
lq (OFF) | 200 | 400 uA
‘Conditions ViN=15V, Vss=0V
*:Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin. The
output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VSSL or lower. SS-pin voltage can be changed SI-8000TM SI-8000TM SI-8000TM
with an open-collector drive circuit of a transistor. When using both the soft-start and ON/OFF functions
together, the discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the
current securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the power 5|S8s 5SS 5(SS
supply in the IC, so applying the external voltage is prohibited. If the pin is not used, leave it open.
T C3 ;I/; C3
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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m External Dimensions (TO252-5)

SI-8000TM Series

(Unit: mm)
6.60t020
. 2301020 5.34*0%
6.60:2 ig 010 (5.04)
o | 5.34* | 050" (1.50)
?‘3 T T
7 S . _
)
Pin Assignment
§o g @ VN
ol & SEATING PLANE TlE @ sw
3 N 000100127 k) 3 GND
@ ADJ
I\ g @ SS
N 1 % s
i = ) =i | Il <
R 3 3 R Plastic Mold Package Type
& s Bod] I IS
!\‘ ,( i Flammability: UL94V-0
o .M%Oﬂ)_m ! ! Product Mass: Approx. 0.33 g
0.50™ -
(1.00)
2.301020
1 2 3 4 5
mBlock Diagram m Typical Connection Diagram
1
SI-8008TM ViN IN sW
1: ViN SW
O Q? SI-8000TM
Overcurrent + ADJ
55 Protection C1 SS GND
0 Latch & 220uF ° ‘ 3
ON/OFF Drive
Soft Start Cs
GND O—e 3
Thermal A[i‘]()
Comp. Protection 4
Error Amp. 44— Ci :220uF
C2 :470upF
Reference Voltage C3 : 1uF (Only when using soft-start function)
GND I 7 L1 :47uF
A\
3 Di : SJPB-H6 (Sanken)
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1-1-2 Switching Mode Regulator ICs

SI-8000SD Series

Surface Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mlLineup
» Surface-mount package (TO263-5) Part Number SI-8033SD SI-8050SD
« Output current: 3.0A Vo (V) 33 5.0
Io (A) 3
« High efficiency: 79% typ. (SI-8033SD), 84%
typ. (SI-8050SD) . .
* Requires only 4 discrete external components m Absolute Maximum Rati ngs
« Internally-adjusted phase correction and Bl tvmf:gr:meter Sy\r;]bm Rzgnfs I Gondifions
u IN *
output voltage S When mounted on glass-epoxy board 40 x 40 mm
« Built-in reference oscillator (60kHz) [REZE] (PTEEETe Po 8 (copper area: 100%)
« Built-in overcurrent and thermal protection Jueien VR EE T +125
circuits Storage Temperature Tstg —40to +125
Thermal Resistance (Junction to Case) Bic 3 °C/W
* Output ON/OFF available Thermal Resistance o 333 ocpw | When mounted on glass-epoxy board 40 x 40 mm
« Soft start available by S.S pin (Junction to Ambient Air) e ) (copper area: 100%)
*1: 35V for SI-8033SD
. . *2: Limited by thermal protection circuit.
m Applications
« Power supplies for telecommunication equipment
« Onboard local power supplies
mRecommended Operating Conditions
Ratings
Parameter Symbol S1-8033SD S1-8050SD Unit
DC Input Voltage Range VINL 55t028 7 to 40 \
Output Current Range* lo 0to0 3.0 A
Operating Junction Temperature Range Tiop -30to +125 °C
Operating Temperature Range* Top —30to +125 °C
*: Limited by Ta-Po characteristics.
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI-8033SD SI-8050SD Unit
min. typ. max. min. typ. max.
Vo 3.17 3.3 3.43 4.8 5.0 5.2
b [Conditions V=15V, Io=1A V=20V, Io=1A v
Efficiency n — ‘ 7 ‘ ‘ 84 ‘ "
‘Condltlons Vin=15V, lo=1A VIiN=20V, lo=1A
o f 60 60
CElEem (ArEEEiEy ‘Conditions VIN=15V, lo=1A VIN=20V, lo=1A kHz
_ _ MVoune | 25 | 80 | 40 | 100
e FELE [Conditions Vin=8 to 28V, lo=1A VIn=10 0 30V, Io=1A mv
. AVoLoap 10 ‘ 30 ‘ 10 40
Leadlpsglancs \cOnditions VIN=15V, 10=0.5 to 1.5A VIN=20V, 10=0.5 to 1.5A mv
Temperature Coefficient of Output Voltage AVolATa +0.5 +0.5 mV/°C
Overcurrent Protection Is1 3.1 3.1
Starting Current [ Conditions Vin=15V Vin=20V A
Low-Level Voltage VssL 0.2 0.2
- . | Outflow Current at IssL 20 30 40 20 30 40
StartPin” | Low Voltage |conditions VssL=0.2V HA
*Pin 5 is a soft start pin. Soft start at power on can be performed with a capacitor connected to
this pin.
The output can also be turned ON/OFF with this pin. S1-8000SD S1-8000SD SI-8000SD
The output is stopped by setting the voltage of this pin to VssL or lower.
Soft-start pin voltage can be changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current from Cs 5| ON/OFF TN/OFF 5| ON/OFF
flows into the ON/OFF control transistor. Therefore, limit the current securely to protect the
transistor if Cs capacitance is large. C3 C3
The ON/OFF pin is pulled up to the power supply in the IC, so applying the external voltage is T ;I/;
prohibited. /Za
If this pin is not used, leave it open.
Vout. ON/OFF Soft start Soft start
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SI1-8000SD Series

m External Dimensions (TO263-5)

(Unit: mm)

Case temperature

measurement point 1?53’ Pin Assignment
g]l s 9;: (o (4.4) @ VN
I K r0s L1308 ﬁl ] ™ @ SWour
- vl H == L ® GND
.5 Dp:*? S| (3) M) ol 7 Vos
o Y NE ® ss
1% S
8 @) AL 2 .
@) = Plastic Mold Package Type
= i Flammability: 94V-0
H ! BN K K E Product Mass: Approx. 1.48g
0882010 3 2 3
- I ‘A/ome
[©5)
08! 0.8t
1 2 3 4 5
0992
@) NEY)
2-R0.3
10.0°%
mBlock Diagram m Reference Data
Copper Laminate Area on Glass Epoxy Board vs.
: thermal resistance (junction to ambient air) (Typical Value)
1(§\VIN SWour

55

With glass epoxy board of 40 x 40 mm

\

50

45

6j-a ("CIW)

40

™~

35

—

Thermal resistance (junction to ambient air)

30

0 200 400 600 800 1000 1200 1400 1600 1800
Copper Laminate Area (mm?)

Reference voltage|

GND

m Typical Connection Diagram

L1
Vin S Sswour 2 Vour C1 : 50V/1000uF
4 C2 : 50V/1000uF
SI-8000SD Ves Cs : 0.01uF
e+ | ss_ onp s (only when soft start function is used)
5 3 D1 L1 : 150uH
f— D1 : SPB-G56 (Sanken)
3 Cs
GND O— : +—OGND

Diode D1

* Be sure to use Schottky-barrier diode as D1.
If other diodes like fast recovery diodes are used, ICs may be destroyed because of the reverse voltage generated by the recovery voltage or ON
voltage.

Choke coil L1

« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.

« As the overcurrent protection starting current is about 3.5 A, take care concerning heat radiation from the choke coil caused by magnetic saturation
due to overload or short-circuited load.

Capacitors Ct1, Cz, and C3

« As large ripple currents flow through C1 and Cz, use high-frequency and low-impedance capacitors aiming for switching-mode-power-supply use.

Especially when the impedance of Cz is high, the switching waveform may become abnormal at low temperatures.

For C2, do not use a capacitor with an extremely low equivalent series resistance (ESR) such as an OS capacitor or a tantalum capacitor, which may

cause an abnormal oscillation.

Csis a capacitor for soft start. Leave pin 5 open if the soft start function is not used.

This pin is pulled up with a pull-up resistor inside the ICs.

©To create the optimum operating conditions, place the components as close as possible to each other.
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1-1-2 Switching Mode Regulator ICs

SPI-8000A Series

Surface Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Features

m Absolute Maximum Ratings

(Ta=25°C)
« Surface-mount 16 pin package Parameter Symbol Ratings Unit
« QOutput current: 3.0A DC Input Voltage VIN 53 \Y
« High efficiency: 91% (at Vin = 10V, lo = 1A, Vo Power Dissipation Po. 2 24 w
=5V) Junction Temperature Ti +125 °C
« Capable of downsizing a choke-coil due to IC's Storage Terf_‘peratufe : Tst?z —40 to +125 °c
high switching frequency (125kHz). (Com- Thermal Resistance (junction to case) Oic 18 C/w
pared with conventional Sanken devices) Thermal Resistance (junction to ambient air) 6j-a"2 50 °C/IW
« The output-voltage-variable type can vary its *1: Limited due to thermal protection.
output voltage from 1V to 14V because of its *2: When mounted on glass-epoxy board 700cm? (copper laminate area 30.8cm?).
low reference voltage (Vref) of 1V.
« Wide Input Voltage Range (8 to 50V)
« Output ON/OFF available
« Built-in overcurrent and thermal protection
circuits
m Applications
« Onboard local power supplies
« OA equipment
« For stabilization of the secondary-side output voltage of switching power supplies
mRecommended Operating Conditions
Ratings .
Parameter Symbol SPI-8010A Unit
DC Input Voltage Range VIN (8 or Vo+3)* to 50 \Y
Output Voltage Range Vo 1to 14 \Y
Output Current Range lo 0.02t0 3.0 A
Operating Junction Temperature Range Tiop —30 to +125 °C
Operating Temperature Range Top —30to +125 °C
*1: The minimum value of an input voltage range is the higher of either 8V or Vo+3V.
*2: Please be sure to let the output current run more than 20 mA. When using by less than 20 mA, there is a possibility that the output voltage becomes unstable.
m Electrical Characteristics (Ta=25°C)
Rating
Parameter Symbol SPI-8010A (Variable type) Unit
min. typ. max.
VREF 0.97 1.00 1.03
Reference Voltage — — — Vv
| Conditions ViN=12V, lo=1A
i Eff 86
0,
clency | conditions VIN=20V, [0=1A, Vo=5V %
Oecilation F Fosc | 250
scillation Frequency | conditions VIN=12V, [0=1A kHz
T a— AVoLINE ‘ 20 40
R [Conditions Vin=10 to 30V, lo=1A mv
T r—— AVoLoap ‘ 10 30
oad Regulation | conditions VIN=12V, 10=0.1 to 1.5A mv
Temperature Coefficient of AVREF/AT. . VG
Reference Voltage ReFiBla 05 m
Overcurrent Protection Is 3.1
Starting Current ‘Conditions Vin=12V A
| 7
Quiescent Circuit Current ‘Cogditions ‘ VIN=12V. 10=0A mA
Circuit Current at Output OFF loot) | 400
e o | conditions ViN=12V, Vonore=0.3V HA
e Low Level Voltage VssL 0.5 \
e Outflow Current at IssL 50 A
Sminal | Low Voltage [Conditions VssL=0V H
* Pin 4 is the CE/SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting
the voltage of this pin to VssL or lower. CE/SS-pin voltage can be changed with an open- SPI-8000A SPI-8000A SPI-8000A
collector drive circuit of a transistor. When using both the soft-start and ON/OFF functions
together, the discharge current from Ca flows into the ON/OFF control transistor. Therefore,
7 . ) ) ) 4| CE/ISS 4 |CE/SS 4| CE/SS
limit the current securely to protect the transistor if C3 capacitance is large.
The CE/SS pin is pulled up to the power supply in the IC, so applying the external voltage is ca ca
prohibited.
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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SPI-8000A Series

m External Dimensions (HSOP16)

(Unit : mm)
1+0.1/-0.05
(Heatsink thickness)
10.5+0.2
16 9
npannnn =
= - 8
1N il ST 3
| 0
;% l i 2
N
RN =
x 1 8 N
2 S
2 0
‘\i o~
[ \ 0.25+0.15/-0.05
EH:H:H:H:H:H:H]D Pin Assignment
1.AGND
BT
12.240.2 3.DGND
(Gate remains: Not included in dimensions) 4.CE/SS
5.Reg
(11) 6.N.C
7.SWout
1 8 8.N.C
paannfaag s
N
= 10.N.C
S B A 11Vn
12.B.S
i 13.N.C
— e 14.Comp
n ~
$ S J 15.VRer
16.N.C
16H H H:I H:I H:I H:I H:I ° Product Mass : Approx 0.86g
1.27+0.25 0.4+0.15/-0.05
mBlock Diagram
SPI-8010A
\/WO VVVVVVV
BS
O
SWour
Veer
D
v
GND 71,
)
Ny
ics | 45




1-1-2 Switching Mode Regulator ICs

m Typical Connection Diagram

SPI-8010A

C1: 220uF/63V
C2: 470uF/25V
C3: 0.1uF

C4: 1000pF

c8 C5: 0.1uF

C6: 0.047uF
C7:0.1uF

C8: 0.1uF
R1:47Q

L1: 47pH

D1: SPB-G56S
(Sanken)

Vin SWour

SPI-8010A v

CE/SS
Reg Comp AGND  DGND Vrer

GNDO—e 3 *—o ' 3 ' 3 L 3 —QO GND

Diode D1

* Be sure to use a Schottky-barrier diode for Du. If other diodes like fast recovery diodes are used, ICs may be destroyed because of the reverse voltage
generated by the recovery voltage or ON voltage.

Choke coil L1

« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.

« As the overcurrent protection starting current is about 4.5A, take care concerning heat radiation from the choke coil caused by magnetic saturation due to
overload or short-circuited load.

Capacitors C1, C2

 As large ripple currents flow through C1 and C2, use high-frequency and low-impedance capacitors aiming for switching-mode-power-supply use. Especially
when the impedance of Cz is high, the switching waveform may become abnormal at low temperatures. For C2, do not use a capacitor with an extremely low
equivalent series resistance (ESR) such as an OS capacitor or a tantalum capacitor, which may cause an abnormal oscillation.

Resistors Rz, R3

* R2 and Rs3 are the resistors to set the output voltage. Set their values so that IrRer becomes approx. 2mA. Obtain R2 and Rs3 values by the following formula:

R2= (Vour—VreF) _ (Vour-1) (Q), R3 = VrRer _ 1

=500(Q
IREF 2x1073 IRer  2x1073 @

©To create the optimum operating conditions, place the components as close as possible to each other.

m Ta-Pp Characteristics

3.0 ( 100 > ( Vo >
Po=Voelo| — =1 |-VFelo| 1-

,\2.50 6j-a:41.7°CIW(30.8cm?) X Vin
%’ €i-a:47.6°CI‘W(8.64cmz) Note 1: The efficiency depends on the input voltage and the output cur-
“é 2.00 \ rent. Therefore, obtain the value from the efficiency graph and
-% 6-a:62.5°CIW(0.84cm?) \\ substitute the percentage in the formula above.
% 1.50 \\\\ Note 2: Thermal design for D1 must be considered separately.
(%]
g 1.00 \\& Vo : Output voltage
D?z \\ VIN : Input voltage

0.50 \\ lo : Output current

nx : Efficiency (%)
0 VFr : Diode D1 forward voltage

=30 0 25 50 75 100 125

Ambient Temperature Ta (°C) SPB-G56S--0.4V(lo=24)
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1-1-2 Switching Mode Regulator ICs

SIESI0[0[0 IO ST=TaT=ISI Surface Mount, Current Mode Cntrol Step-down Switching Mode Regulator ICs

m Features m Absolute Maximum Ratings
+ Compact surface-mount package (HSOP8) Parameter Symbol Ratings Unit Conditions
« Introduction of current mode control method Input Voltage Vin 30 \Y
« Output current: 3.5 A Power Dissipation™ Pp 1.35 w When mounted on glass-epoxy board, 30x30 mm (copper laminate area: 25x25 mm)
- = _ o
« High efficiency: 90% (Vo = 5 V) Junction Temperature Ti 30 to +150 c
Built-i ¢ illat 500 kH Storage Temperature Tstg —40 to +150 °C
uilt-in reference oscillator 7) Thermal Resistance(junction to case) Bi-c 40 °C/IW
* Built-in _droo_plng-type overcurrent and thermal Thermal Resistance(junction to ambient air) 6ia 74 °CIW \When mounted on glass-epaxy board, 30x30 mm (copper laminate area: 25%25 mm)
protection circuits *1: Limited by thermal protection circuit
« Built-in soft start circuit *2: Note that the detection temperature for thermal protection is about 140°C.
« Built-in on/off function (Active Hi)
* Low current consumption during off
m Applications
* DVD recorder, FPD-TV
* Onboard local power supplies
* OA equipment
m Recommended Operating Conditions
Ratings . "
Unit Conditions
Parameter Symbol S1-8005Q
DC Input Voltage Range VIN Vo+3™ to 28 \Y
Output Voltage Range Vo 0.5t024 \%
Output Current Range lo 0to 3.5 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30 to +85 °C

*1: The minimum value of the input voltage range is 4.75 V or Vo +3V, whichever is higher.

m Electrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta = 25°C and Vo=5V)
Rating
Parameter Symbol SI-8005Q Unit
min. typ. max.
R Ve VaD3 0.485 0.500 0.515 v
& | conditions Vin=12V, lo=1A
B AVADIAT | 0.05 i
Temperature Coefficient of Reference Voltage ‘ Conditions ViN=12V, [0=1A, Ta=—40 to +85°C mvV/°C
Efficienc n ‘ % %
4 | conditions Vin=12V, lo=1A '
ecila fo 450 | 500 | 550 .
scillation Frequency ‘ Conditions ViN=16V, [0=1A Hz
e e . AVoLiNE ‘ 30 ‘ 60
gulation ‘ Conditions ViN=8 to 28V, lo=1A mv
. AVoLoap ‘ 30 ‘ 60
e Rty | conditions VIN=12V, 10=0.1 to 3.5A mv
o ) ] Is 3.6 | | 6.0
vercurrent Protection Starting Current ‘ Conditions Iy A
Iq | 18 | A
EEsEET EE: EiE ‘ Conditions ‘ Vin=12V, lo=0A, VEn=0pen ‘ —
1q(oFF)
| conditions ViN=12V, 10=0A, Ven=0V
) IssL ‘ 5 ‘
SS Pin | Outflow Current at Low Voltage ‘ Conditions VIN=16V, VesL=0V LA
u VCEN 2.8 ‘ ‘
igh Level Voltage ‘ Conditions Vin=12V v
—— VerEL ‘ ‘ 2.2
in | Low Level Voltage ‘ Conditions V=12V \Y
IciEH ‘ 5 ‘
Inflow Current at Low Low Voltage ‘ Conditions Ven=0v LA
Error Amplifier Voltage Gain AEA 1000 VIV
Error Amplifier Transformer Conductance GEA 800 HAIN
Current Sense Amplifier Impedance 1/GCs 0.35 VIA
Maximum ON Duty DMAX 92 %
Minimum ON Time DMIN 100 nsec.

* Pin 8 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin.
The SS pin is pulled up to the power supply in the IC, so applying the external voltage is prohibited.

SI1-8008Q

st

T"

a
Soft start
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m External Dimensions (HSOPS8)

SI1-8000Q Series

(Unit : mm)

HHHEA

Pin 1 Mark

[©

4.40
6.20

0.050.05

0.08:0.08

T HHA

Pin Assignment
@®BS

@IN

®@SwW

Enlarged View of A

1.50

(0.52)

. 030
sis]
min]
mis]
mis]

(0.27)

2.20
2.70

(0.55)

®GND
®FB
®COMP
@EN
®SS

Plastic Mold Package Type
Flammability: UL 94V-0
Product Mass: Approx. 0.1 g

mBlock Diagram

Current

Sense
Amp

j Boot
LOCEP -

B

OVP

TSD g

o3
2z
=4
i
=
444440444444044444441
w

m Typical Connection Diagram

ViN

2 1
IN BS
sw
O—en s
S1-8000Q
8 FB

ss COMP GND

6 4

C3

C6 R3

OPENT

:

[4)]

5 p1 Cc2

lapy

GND

c1
c
GND
O—

C1:10pF/50V
(Murata:GRM55DB31H106KA87)
C2:22puF/16V
(Murata:GRM32ER71A226KE20)
C3:560pF
(Murata:GRM18 Type)
C4:10nF
(murata: GRM18 Type)
C5:10nF
(murata: GRM18 Type)
L1:10puH
D1: SPB-G56S (Sanken)
SJPB-L4 (Sanken)
R1:46kQ (Vo=5V)
R2:5.1kQ
R3:24kQ
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1-1-2 Switching Mode Regulator ICs

SI-8000FD Series

m Features
« Output current: 3.5 A

« High efficiency: 83% (Mo =5V,ViNn=15V,lo =2 A)

* Requires only 6 discrete components
« Built-in reference oscillator (300 kHz)

« Built-in drooping-type overcurrent and thermal

protection circuits

« Built-in soft start circuit (Output ON/OFF

available)
- SI-8001FDE

« Built-in on/off function (active Low)

- SI-8001FDL

* Low current consumption during off

- SI-8001FDL

m Applications
« DVD recorder, FPD-TV

* OA equipment, such as printers

* Onboard local power supplies

Surface Mount, Separate Excitation Step-down Switching Mode Regulator ICs

mlLineup
Part Number SI-8001FDE ‘ SI-8001FDL
Vo(V) Variable(0.8 to 24)
lo(A) 35
Package TO263-5
Function Soft start ‘ ON/OFF
m Absolute Maximum Ratings
Ratings : »
Parameter Symbol S1-8001FDE ‘SI-8001FDL Unit Conditions
Input Voltage ViN 43 \
ON/OFF Control \loltage Ve - ‘ VIN \%
Power Dissipation' Po 3 W When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
Junction Temperature™ T +150 °C
Storage Temy Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Bj-c 31 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
Thermal Resistance (Junction to Ambient Ar)| ~ 6j-a 33.31 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)

*1 : Limited by thermal protection circuit
*2 : This product has built-in thermal protection circuits that may activate when the junction temperature exceeds 130°C.
The recommended design for the junction temperature during IC operation is below 125°C.

mRecommended Operating Conditions

P t Symbol Ratings Unit
arameter i SI-8001FDE SI-8050FDL !
Input Voltage Range VIN Vo+3™ to 40 \Y
Output Voltage Range Vo 0.8t024 Y
Output Current Range lo 0to 3.5 A
Operating Junction Temperature Range Tiop —30to +100 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of the input voltage range is 4.5V or Vo + 3 V, whichever is higher.
m Electrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta = 25°C and Vo=5V)
Ratings
Parameter Symbol SI-8001FDE SI-8001FDL Unit
min. typ. max. min. typ. max.
Vapy 0.784 0.800 0.816 0.784 0.800 0.816
Reference Voltage \
| conditons Vin=15V, 10=0.2A Vin=15V, 10=0.2A
S ——— AVaDIAT | 0.1 | | 0.1 | VG
emperature Boeflcient of veference Yolage | [ condtons Vin=15V, 10=0.2A, Tc=0 to 100°C Vin=15V, 10=0.2A, Tc=0 to 100°C
" n | 88 | | 83 | )
Effi %
ieiency ‘Cond\t\ons ViN=15V, lo=2A VIN=15V, [0=2A
o fo 270 | 300 | 330 270 | 300 | 330
Oscillation Frequency kHz
[ conditons Vin=15V, 10=2A Vin=15V, 10=2A
T — AVoLINE ‘ ‘ 80 ‘ ‘ 80 Y
IS eI [ condiions VIN=10 to 30V, 10=2A VIN=10 to 30V, 10=2A
Load R lati AVoLoap ‘ ‘ 50 ‘ ‘ 50 mv
oad Reguiation ‘Cond\t\ons Vin=15V, 10=0.2 to 3.5A Vin=15V, 10=0.2 to 3.5A
_ _ Is 36 | | 36 | |
Overcurrent Protection Starting Current A
[ conditons Vin=15V Vin=15V
Low Level Voltage VssL 0.5 - - - \
SS Pin"t | Outflow Cuurent IssL 6 30 - - - A
at Low Voltage ‘ Conditions ViN=15V, Vss=0V - - - H
ON/OFF Control Voltage (Qutput on) Ve, IH - - - 0.8 \
ONJOFE Pin'2 ON/OFF Control Voltage (Qutput off) Ve, IL - - - 2.0 \
ONIOFF Controll Current (Output on) le, IH - - 6 100 LA
‘ Conditions - Ve=2Vv
q I I i,
Quiescent Circuit Current ‘ Conditions Vin=15V, lo=0A Vin=15V, lo=0A
1q(OFF) \ 200 | 600 | 30 | 200 R
‘ Conditions ViN=15V, Vss=0V ViN=15V, Vc=2V I—‘
*1: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin. The output is stopped by
setting the voltage of this pin to VSSL or lower. SS-pin voltage can be changed with an SI-8001FDE SI-8001FDE SI-8001FDE
open-collector drive circuit of a transistor. When using both the soft-start and ON/OFF
functions together, the discharge current from C3 flows into the ON/OFF control transistor.
Therefore, limit the current securely to protect the transistor if C3 capacitance is large. The 5]ss 5[ss 5[ss
SS pin is pulled up (3.7 V typ.) to the power supply in the IC, so applying the external
voltage is prohibited. If this pin is not used, leave it open. c3 c3
*2: Output is OFF when the output control terminal VC is open. Each input level is equivalent to
LS-TTL. Therefore, the device can be driven directly by LS-TTLs.
Vo.ON/OFF Soft start Soft start
+Vo. On/OFF
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m External Dimensions (TO263-5)

SI-8000FD Series

(Unit : mm)
Case temperature
measurement point 10.0*2
o (8.0)
l 3059 W 1592 s
1 e RN R I
—— 3-R0.3 = )y [ I
PN “l ] [
.5 Dp®? g @) /(2xR0.45) i Pin Assignment
%} HE ®IN
> 2 3 @ @ SwW
e @ o100 8 @ GND (Common to the rear side of the
(3°) =
ER {\ l‘ ¥ 4202 product)
H . i ~§;(Ro.3) . @ Vaps
0887010 2 gl oy | ‘g[ ] k. ® SSorVe
2 >T7O to &'
(0.5)
081 08" Plastic Mold Package Type
£0.25, £0.25, +0.25, +0.25,
ar®® - w7 ers A Flammability: UL 94V-0
1 4 5
9.9%02 Product Mass: Approx. 1.48g
@), @)
2-R0.3
0.0
mBlock Diagram
SI-8001FDE SI-8001FDL
é}lN SW( 2 lé_\Vm
5SS 5iVc
ON/OFF Latch &
Soft brive ON/OFF
start
Vapy
} TSD
Comp. 4
Error Amp. f
ono [ 7
3U
m Typical Connection Diagram
1 1
Vin IN Sw Vin IN sw
SI-8000FDE SI-8001FDL
ADJ ADJ
+ +
C1 SS GND ci . GND
5 ‘3 B ‘3
C3
GND O . GND O
C1 :470uF Ci1 :470uF
C2 :680pF C2 :680pF
C3 :0.1p (Only when using soft-start function) L1 :47pH
L1 :47pH Di : SPB-G56S (Sanken)
Di : SPB-G56S (Sanken)
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1-1-2 Switching Mode Regulator ICs

SI-8000HD Series

Surface-Mount, Separate Excitation Step-down Switching Mode Regulator ICs

m Features
« Surface-mount package (TO263-5)

« Output current: 5.5 A
« High efficiency: 83% (at TYP, Vo = 5V)

« Requires only 5 discrete components (SI-
8008HD)

« Built-in reference oscillator (150 kHz)

« Built-in drooping-type overcurrent and thermal
protection circuits

« Built-in soft start circuit (Output ON/OFF
available)

« Low current consumption during off

mApplications
* DVD recorder, FPD-TV

« Onboard local power supplies
* OA equipment

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Input Voltage VIN 43 \Y
Power Dissipation Pp 3 W When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
Junction Temperature? T +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) 6j-c 3 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
Thermal Resistance (Junction to Ambient Air) 6j-a 33.3 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)

*1: Limited by thermal protection circuit
*2: This product has built-in thermal protection circuits that may activate when the junction temperature exceeds 130°C. The
recommended design for the junction temperature during IC operation is below 125°C.

mRecommended Operating Conditions

Parameter Symbol SE:EI(T::D Unit Conditions
Input Voltage Range VIN Vo+3 to 40 \Y
Output Voltage Range Vo 0.8t0 24 \
Output Current Range lo 0to5.5 A ViN = Vo+3V
Operating Junction Temperature Range Tiop —30 to +100 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of the input voltage range is 4.5V or Vo+3 V, whichever is higher.
m Electrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta=25°C and Vo=5V)
Ratings
Paramter Symbol SI-8008HD Unit
min. typ. max.
Reference Voltage VaDy 0.784 0.800 0.816 v
| conditions Vin=15V, lo=1A
B (AVADIIAT) | +0.1 | .
Temperature Coefficient of Reference Voltage ‘ Conditions V=15V, 10=1A, To=0 o 100°C mv/°C
. n 83
Efficiency ‘ Conditions ‘ Vin=15V, 10=3A ‘ %
- fo | 150 |
Osclllation Frequency | Conditions VIN=15V, [0=3A K
. i AVoune ‘ 60 ‘ 80 v
L R [ conditions VIN=10 0 30V, 10=3A "
. AVoLoab ‘ 20 ‘ 50 v
L FE [ Conditions V=15V, 10=0.2 t0 5.5A "
_ ] Is 5.6 | 65 | 75
Overcurrent Protection Starting Current ‘ Conditions V=15V A
Low Level Voltage VssL 0.5 \
SS Pint Outflow Current at Low Voltage ISS‘L Conditions v loov S0 HA
SSL=
la ‘ 6 ‘ mA
Quiescent Circuit Current ‘ Conditions V=15V, 10=0A
laor) | 200 \ 400 A
| Conditions ViIN=15V, Vss=0V
*1: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VSSL or lower. SS-pin voltage
can be changed with an open-collector drive circuit of a transistor. When using both the SI-8008HD SI-8008HD SI-8008HD
soft-start and ON/OFF functions together, the discharge current from C3 flows into the ON/
OFF control transistor. Therefore, limit the current securely to protect the transistor if C3 5]ss st 5[ss
capacitance is large. The SS pin is pulled up (3.7 V typ.) to the power supply in the IC, so
applying the external voltage is prohibited. If this pin is not used, leave it open. c3 c3
] il il
Vo.ON/OFF Soft start Soft start
+Vo. On/OFF
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m External Dimensions (TO263-5)

SI-8000HD Series

Case temperature
measurement point 10.0%?
5 g 59
s 15 ~ 4.4 " .
s 1) o T Iy Pin Assignment
— S-R%S\ = e QI — T @ IN
@.50p™? g @) /(2xR0.45) o @ SWour
9 ;‘H g?& ® GND
S dlg . ° @ ADJ
] w1 Q _
A @) 0103 T ® SS
Y EES
ER IR i V5 402 —
H . it ’g;ﬁw l . Plastic Mold Package Type
088" 3 2 < ‘ ?31 I 2 -
: s ROI et 6 M Flammability: UL 94V-0
0.5)
08t 08! Product Mass: Approx. 1.48 g
(1_720 25) (1.710 25) (1.7:0 25) (L 7:0 25)
1 2 3 4 5
9.9%2
@) @)
2-R0.3
10.0%%
mBlock Diagram
SI-8008HD
1: IN Sw
O O
5iSS
¢ ON/OFF Latch &
Soft Drive
start
ADJ
TSD
)4
H

m Typical Connection Diagram

m Reference Data

Vin

+
Cl CT
GND O— ‘

S

SI-8008HD
ADJ

SS ___GND

IO
TCz

The acceptable loss of the package is 3 W for the SI-8000HD
series, so some ranges are not available, depending on the
relation between the input voltage and output current.

55

50

N\

When using glass-epoxy board measuring 40x40 mm

g
9
5
g
83
ce
z 8 45
T T 40
C1 :1500uF E g \
C2 :1000pF >—§ 3 —
Cs :1uF (Only when using soft-start function) 2 "
Ca :4.7uF (GMR32ER71H475KA88L (Murata Manufacturing) £ 30 o005k 050360450 —Te5— 1800
recommended) 3 Copper Laminate Area (mm?)
L1 :100pH
Di :FMB-G16L (Sanken)
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1-1-2 Switching Mode Regulator ICs

SI-8000E Series

Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mlLineup
« Compact full-mold package (equivalent to Part Number SI-8050E
TO220) Vo(V) 5.0
« High efficiency: 80% Io(A) 06
« Requires only 4 discrete components
- Internally-adjusted phase correction and output B Absolute Maximum Ratings
voltage Parameter Symbol Ratings Unit
« Built-in reference oscillator (60kHz) DC Input Voltage VIN 43 \Y]
« Built-in overcurrent and thermal protection Power Dissipation Pou _L4With infinite heatsink) i w
circuits Pp2 1.5(Without heatsink, stand-alone operation) W
Junction Temperature Ti +125 °C
Storage Temperature Tstg —40to +125 °C
n Ap p lications Thermal Resistance(junction to case) Bic 7.0 °C/IW
. o Thermal Resistance(junction to ambient air) Bj-a 66.7 °C/IW
« Power supplies for telecommunication
equipment
« Onboard local power supplies
mRecommended Operating Conditions
Ratings
Parameter Symbol SI-8050E Unit
DC Input Voltage Range VIN 7 to 40 \
Output Current Range lo 0t0 0.6 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30 to +125 °C
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter SI-8050E Unit
Syl min. typ. max.
Vo 4.80 5.00 5.20
g Vi ‘ Conditions ViIN=20V, l0=0.3A v
i n \ 80 \ o
. | Conditions Vin=20V, 10=0.3A °
o f \ 60 \
Oscillation Frequency ‘ Conditions ViN=20V, 1o=0.3A kHz
) ) AVoLINE ‘ 80 ‘ 100
Uit (Reegp il ‘ Conditions Vin=10 to 30V, 1o=0.3A mv
. AVoLoap ‘ 30 ‘ 40
LRI | conditions Vin=20V, 10=0.1 to 0.4A mv
Temperature Coefficient of Output Voltage AVolATa +0.5 mv/°C
Overcurrent Protection Starting Is1 0.61
Current ‘ Conditions VIN=10V A
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m External Dimensions (TO220F-5)

SI1-8000E Series

(Unit: mm)
4.2t02
10.010.2 o g_si .ZN
=} ‘ S
L | S —— N
O ~O| Yy | 8
<ty I
{D ~ =
a -~
o
~
a
.l 2_610.1
. . _ Pin Assignment
[ { EI @ Vin
‘ | | | 0.95% @ sSwour
: : 3)
| || 08522 @ ® GND
! ; < 5| @ Vos
045237 | & ® NC
3.9407 Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 2.3g
Forming No. 1101
mBlock Diagram m Typical Connection Diagram
: : 5V : 200pH
VIN @ @ SWourt
ocp VIN 1 CoTTTTTTTT T T L Vo
Reg. %FQV\N SWout
i SI-8000E
o D1
aZZZ AKOB -
100pF ' (Sanken) 330
1 NF
; 1
' GND NC
5
GND GND
m Ta-Pp Characteristics
15 —— - 100 Vo
Infinite heatsink \With Sicone Grease Pb=Vo-lo <7 _;|> —VFlo é__ v >
Heatsink: Aluminum nx IN
£ 10 eoo+ N | The efficiency depends on the input voltage and the output cur-
s V:‘oo 1 rent. Therefore, obtain the value from the efficiency graph and
= ‘70@r t’@ 1 substitute the percentage in the formula above.
2 ’300_'_ % i
2 2 N0s |
[a) 2 @ Vo : Output voltage
= 5 +>, 3
q;) S*o; C | VIN : Input voltage
s | lo : Output current
I Without heatsink 1 nx : Efficiency (%)
i VF : Diode D1 forward voltage
0
230 0 25 50 75 100 125 0.4V(AKO06)
Operating Ambient Temperature Ta (°C)
Thermal design for D1 must be considered separately.
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1-1-2 Switching Mode Regulator ICs

SIE{0I0[ONISRST-TAISI Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mlLineup
* Compact full-mold package (equivalent to Part Number SI-8015JF SI-8033JF SI-8050JF SI-8120JF
T0220) Vo (V)* 1.59 3.3 5.0 12.0
« Output current: 1.5A lo (A) 15
« High efficiency: 67 to 88% *VRer(V) for SI-8015JF

* Requires only 4 discrete components
« Internally-adjusted phase correction and

output voltage m Absolute Maximum Ratings

« Capable of downsize a choke-coil due to IC's Parameter Symbol Ratings Unit
high switching frequency (125kHz). DC Input Voltage VIN 43 \%
(Compared with conventional Sanken devices) o Po1 16.6 (with infinite heatsink) w

- Power Dissipation - - -

« Built-in foldback-overcurrent and thermal Po2 1.5 (without heatsink, standalone operation) W
protection circuits Junction Temperature Tj +125 °C

» Output ON/OFF available (circuit current at Storage Temperature Tstg —40 to +125 °C
output OFF: 200p/A max.) Thermal Resistance (Junction to Case) 6j-c 6.0 °C/W

 Soft start available by ON/OFF pin

m Applications

« Power supplies for telecommunication equipment
« Onboard local power supplies

mRecommended Operating Conditions

Ratings
PRV By SI-8015JF* SI-8033JF SI-8050JF SI-81200F Ui Clmlitems
DC Input Voltage Range ViNL Vo+2 to 40 5.3 to 40 7 to 40 14 to 40 \Y lo=0to 1A
Vin2 Vo+3 to 40 6.3 to 40 8 to 40 15 to 40 \Y lo=0to 1.5A
Output Current Range lo Oto 1.5 A ViN2Vo+3V
Operating Junction Temperature Range Tiop —30to +125 °C
* SI-8015JF is a variable output voltage type. The variable output voltage range is from 2.5V to 24 V.
mElectrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI-8015JF SI-8033JF SI-8050JF SI-8120JF Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
. Vo2 1.558 1.59 1.622 3.234 3.30 3.366 4.90 5.00 5.10 11.76 12.00 12.24
Guifput WaliEge" ‘ Conditions ViN=12V, lo=0.5A Vin=15V, lo=0.5A VIN=20V, lo=0.5A ViN=24V, l0=0.5A v
B n | o7 | | 77 ] | 82 | | 8 |
Efficiency — - - - — - . _ _ %
\ Conditions ViN=12V, 10=0.5A ViN=15V, 0=0.5A ViN=20V, 10=0.5A VIN=24V, 10=0.5A
o f | 125 | | 125 | | 125 | | 125 |
SR (RiCTE \ Conditions ViN=12V, 10=0.5A ViN=15V, 0=0.5A ViN=20V, 10=0.5A VIN=24V, 10=0.5A kHz
_ , AVoune | 25 | =0 | 25 | & | 40 | 100 | e0 | 130
L FEE [Conditions | Vin=8 t0 30V, 10=0.5A Vin=8 10 30V, lo=1.0A ViN=10 10 30V, Io=1.0A Vin=18 10 30V, lo=1.0A mv
! AVotoa | 10 [ 20 | 10 [ = | 10 | 40 | 10 | 40
Lt (R \ Conditions ViN=12V, 10=0.2 to 0.8A ViN=15V, 10=0.5 to1.5A ViN=20V, 10=0.5 to 1.5A ViN=24V, 10=0.5 to 1.5A mv
e einges " | avorTat 05 05 05 10 mv/ec
Overcurrent Protection Is1 1.6 1.6 1.6 1.6
Starting Current ‘ Conditions Vin=12V Vin=15V VIN=20V ViN=24V
AVEEES Low Level Voltage VssL 0.5 0.5 0.5 0.5
) Outflow Current IssL 100 100 100 100
USiEL at Low Voltage ‘ Conditions VssL=0V VssL=0V VssL=0V VssL=0V HA
I [ 7 ] [ 7 ] 7] 7]
Quiescent Circuit ‘ Conditions VIN=12V, lo=0A ViN=15V, lo=0A VIN=20V, l0=0A VIN=24V, lo=0A mA
Current lqoFF) | | 200 | | 200 | | 200 | | 200
‘Conditions ViN=12V, Voniorr=0.3V Vin=15V, Voniorr=0.3V ViN=20V, Vonorr=0.3V ViN=24V, Voniorr=0.3V HA
*1: Reference voltage for SI-8015JF *3: Temperature Coefficient of Reference Voltage for SI-8015JF
*2: VReF for SI-8015JF *4: AVRerF/ATa for SI-8015JF
*5: Pin 5 is the ON/OFF pin. Soft start at power on can be performed with a capacitor connected
to this pin. U _ _ SI-8000JF SI-8000JF SI-8000JF
The output can also be turned ON/OFF with this pin. The output is stopped by setting the
voltage of this pin to VssL or lower. ON/OFF-pin voltage can be changed with an open-collec-
tor drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, 5| ON/OFF TN/OFF 5| ON/OFF
the discharge current from Cs flows into the ON/OFF control transistor. Therefore, limit the
current securely to protect the transistor if C3 capacitance is large. The ON/OFF pin is pulled c3 c3
up to the power supply in the IC, so applying the external voltage is prohibited. If this pin is not T
used, leave it open. e 7J7_ ;I/;
Vout. ON/OFF Soft start Soft start

+Vout. ON/OFF
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SI1-8000JF Series

m External Dimensions (TO220F-5)

(Unit : mm)
4_220.2
10.0*%? o 2877
o “_’ g
T I g —— «
© NP ?‘3{2 - 8
<ty A
{1% 2 T
E ~
e)
S ’ .
‘ 2691 I?ln Assignment
1T @ Vi
I 2 @ SWour
3® GND
T ‘ @ Vos
© -
sJ l ‘ 5 ® ON/OFF
«©
0457 7
‘ Plastic Mold Package Type
3L L) Flammability: UL94V-0
] Product Mass: Approx. 2.3g
Forming No.1101
mBlock Diagram
SI-8015JF 8033JF, 8050JF, 8120JF
10 Vin swout |, %V‘N swout |,
5:ON/OFF 5:ON/OFF
O Latch& O Latch&
O’\élgtFF Drive O’\élgtFF Drive
Start Start
24
GND
3\./
m Typical Connection Diagram
SI-8015JF 8033JF, 8050JF, 8120JF
L1 L1
vin O L ViN Sw 2 w (O Vour vin O 1 Vin sw LJM\——OVOUT
4
SI-8015JF " Ri= Ce SI-8000JF V¢
+ VRer + + +
2000F 777 |ON/OFE GND . = R2¢ 777 4704F ¢ 777 lonoFF ehp 7:: 77 C
5 3 A '5 3 Di
—_ | REF —_
T TG
GNDO . OGND GND . OGND
Irer shall be approx. 2mA.
C1: 50V/220uF C1: 50V/220uF
C2: 25V/470uF C2: 25V/470uF
Cs: 10V/0.47uF (Only when using soft-start function) Cs: 10V/0.47uF (Only when using soft-start function)
C4 : 6800pF L1 : 100uH
L1 : 100uH Vour= VREer X (R1+R2) Di : RK16 (Sanken)
Di : RK16 (Sanken) B R2
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1-1-2 Switching Mode Regulator ICs

m Features

« Compact full-mold package (equivalent to

TO220)
« Output current: 1.5 A

« High efficiency: 81% typ. (at Vo = 5V)
* Requires only 4 discrete components
« Built-in reference oscillator (300 kHz)

« Built-in dropping-type-overcurrent and thermal

protection circuits

* Output ON/OFF available (circuit current at

output OFF: 200uA typ.)

IR0 RN =IST-TAIER Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

 Soft start available by ON/OFF pin

mApplications
« Onboard local power supplies
« AV equipment
« OA equipment

mlLineup
Part Number SI-8008TFE SI-8050TFE
Vo (V) Variable (0.8 to 24) 5
lo (A) 1.5
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
DC Input Voltage ViN 43 \
Pp11 17.8 (with infinite heatsink) Limited by thermal protection, Timax=150°C
N Pp1-2 14.2 (with infinite heatsink) Timax=125°C
Power Dissipation " " w — y
Pp2-1 2.15 (without heat sink, standalone operation) Limited by thermal protection, Timax=150°C
Pp2-2 1.72 (without heatsink, standalone operation) Timax=125°C
Junction Temperature* Ti -30to +150 °C
Storage Temperature Tstg -40t0 +150 °C
Thermal Resistance (Junction to Case) Bi-c 7 °CIW
Thermal Resistance (Junction to Ambient Air) Bj-a 58 °CIW

* This product has built-in thermal protection circuits that may operate when the junction temperature rises above 130°C.
The recommended design for the junction temperature during operation is below 125°C.

mRecommended Operating Conditions

Ratings .
Parameter S SI-8008TFE SI-8050TFE unit
Input Voltage Range Vin Vo+3" to 40 8 to 40 Vv
Output Voltage Range Vo 0.8to 24 5.0 \%
Output Current Range lo Oto1.5 A
Operating Junction Temperature Range Tiop —20to +125 °C
Operating Temperature Range Top —20to +125 °C
*1: The minimum value of an input voltage range is the higher of 4.5V or Vo+ 3 V.
m Electrical Characteristics oo
(Ta=25°C)
Ratings Ratings
Parameter Symbol SI-8008TFE SI-8050TFE Unit
min. typ. max. min. typ. max.
4.90 5.00 5.10
Output Voltage . 0.784 0.800 0.816 v
(Reference Voltage) (Van)) — . . .
‘ Conditions VIN=15V, [0=0.1A VIN=15V, 10=0.1A
+
Temperature Coefficient of Output Voltage AVolAT 0.5 .
(Terperature Coeffcientof Reference Voltage) | (AVREF/AT) 0.1 mv/°C
‘ Conditions VIN=15V, 10=0.1A, T¢=0 to 100°C ViN=15V, 10=0.1A, Tc=0 to 100°C
Efficiency n — ‘ 81 ‘ ‘ 81 %
‘ Conditions VIN=15V, 10=0.5A ViN=15V, 1o=0.5A
Oscillation Frequency fo ‘ 300 ‘ ‘ 300 ‘ kHz
‘ Conditions VIN=15V, 10=0.5A ViN=15V, 10=0.5A
AV
Line Regulation OLINE — ‘ 60 80 ‘ 60 ‘ 80 mVv
‘ Conditions Vin=10 to 30V, lo=0.5A ViN=10 to 30V, lo=0.5A
AV 40
Load Regulation OLoAD — ‘ 10 40 ‘ 10 mV
‘ Conditions ViN=15V, 10=0.2 to 1.5A ViN=15V, 10=0.2 to 1.5A
Overcurrent Protection Is 1.6 [ [ 1.6 [ A
Starting Current ‘ Conditions Vin=15V ViN=15V
Low Level Voltage | VssL 0.5 0.5 \
ON/OFF Pin* | outflow Current at | IssL 10 40 10 40 A
Low Voltage ‘ Conditions VssL=0V VssL=0V W
2 o] R "
Quiescent Circuit Current ‘ Conditions ViN=15V, lo=0A VIN=15V, lo=0A
lq(oFF) | 200 | 400 | 200 | 400 A
‘ Conditions ViN=15V, Vss=0V ViN=15V, Vss=0V H
*:Pin 5is the SS pin. Soft start at power on can be performed with a capacitor connected to this
pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting the
voltage of this pin to VSSL or lower. SS-pin voltage can be changed with an open-collector SI-8000TFE SI-8000TFE SI-8000TFE
drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, the
discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the cur-
rent securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the 5|ss 5|8S 5|SsS
power supply in the IC, so applying the external voltage is prohibited. If the pin is not used,
leave it open. ;I/; Cc3 ;I/; c3
Vo.ON/OFF Soft start Soft start
+Vo.ON/OFF
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SI-8000TFE Series

m External Dimensions (TO220F-5)

(Unit : mm)

0.2

s 4.2°°%

10.0* o 2.852
‘ ° ‘,\ 2
7 | ] = N
O ANO] G S

<ty E
(=] | -

+ N 4

16.9%03

Pin Assignment
@ Vi

@ 1P @ sw
\
|
|
|

(17.9)

T a ® GND

LwiviinLY]
i \ \ \ 0.95%* ] 4 AD
P L ® ss
I I o582 a I ] A

AR | < Plastic Mold Package Type
| PL707x4=6.87 0ssBT] | Flammability: UL94V-0
. [

; Product Mass: Approx. 2.3g
M 3.9:07 | 4.3)

1T
b

mBlock Diagram m Typical Connection Diagram

1
SI-8008TFE Vi IN sw

1: ViN
O SI-8000TFE
5SS C1 SS___GND
o 220pF 5 ‘3

ON/OFF

Soft Start Cs

GND O—e

>

Comp.

Thermal |ADJ -
Protection )4
Error Amp. _A]

3 C1: 220uF
C2: 470uF
GNDG?‘ Voltage C3 :1uF (Only when using soft-start function)

3V L1 :47uH
Di : RK16 (Sanken)
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1-1-2 Switching Mode Regulator ICs

SI-8000GL Series

Compact, Separate Excitation Step-down Switching Mode Regulator ICs

m Features m Absolute Maximum Ratings
* DIP 8 pin package Parameter Symbol Ratings Unit
« Output current: 1.5A DC Input Voltage ViN 53 \
« High efficiency: 86% (at VINn = 20V, lo = 1A, Vo Power Dissipation Ppt 1 w
=5V) Junction Temperature Ti +125 °C
« Capable of downsize a choke-coil due to IC's Storage Temperature Tstg —40 to +125 °C
high switching frequency (250kHz). (Com- Thermal Resistance (junction to case) Bi-c 28 °C/W
pared with conventional Sanken devices) Thermal Resistance (junction to ambient air) 6Bj-a 100 °C/W
« The output-voltage-variable type can vary its *1: Limited by thermal protection.
output voltage from 1V to 14V because of its
low reference voltage (Vref) of 1V.
« Wide Input Voltage Range (8 to 50V)
« Output ON/OFF available
« Built-in overcurrent protection and thermal
protection circuits
m Applications
« Onboard local power supplies
« OA equipment
« For stabilization of the secondary-side output voltage of switching power supplies
mRecommended Operating Conditions
Ratings .
Parameter Symbol S1-8010GL. Unit
DC Input Voltage Range VIN (8 or Vo+3)"1 to 50 \Y
Output Voltage Range Vo 1to 14 \
Output Current Range lo 0.02to 1.5 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30to +125 °C
*1: The minimum value of an input voltage range is the higher of either 8V or Vo+3V.
*2: Please be sure to let the output current run more than 20 mA. When using by less than 20 mA, there is a possibility that the output voltage becomes unstable.
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI-8010GL (Variable type) Unit
min. typ. max.
Reference Voltage VREF_ - 0.97 1.00 1.03 Vv
| conditions VIN=12V, [0=1A
i Eff | 86 \ o
R [Conditions Vin=20V, lo=1A, Vo=5V °
T T—— Fosc ‘ 250 ‘ KH
scilation Frequency \Conditions ViN=12V, lo=1A :
T E— AVoLINE ‘ 20 ‘ 40 v
TR | conditions VIN=10 to 30V, lo=1A "
P r—— AVoLoap ‘ 10 ‘ 30 v
R | conditions VIN=12V, 10=0.1 to 1.5A "
Temperature Coefficient o
of Reference Voltage AVRer/ATa 05 mv/re
Overcurrent Protection Is 1.6 A
Starting Current ‘Conditions Vin=12V
| 7
Quiescent Circuit Current ‘Co:'nditions ‘ VIN=12V. 10=0A ‘ mA
Circuit C Output OFF la(orF) ‘ | 400 .
e M= RS ‘Conditions Vin=12V, Voniorr=0.3V H
S Low Level Voltage VssL 0.5 \
Termiiedl Terminal Outflow Isst 50 A
Current at Low Voltage ‘ Conditions VssL=0V H
*: Pin 2 is the CE/SS pin. Soft start at power on can be performed with a capacitor
connected to this pin.The output can also be turned ON/OFF with this pin. The output is
stopped by setting the voltage of this pin to Vsst or lower. CE/SS-pin voltage can be SI-8000GL SI-8000GL SI-8000GL
changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current > cE/ss > [cE/ss > cE/ss
from Ca flows into the ON/OFF control transistor. Therefore, limit the current securely to
protect the transistor if Cs capacitance is large. The CE/SS pin is pulled up to the power Cc4 Cc4
supply in the IC, so applying the external voltage is prohibited. T ;I;
777
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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SI1-8000GL Series

m External Dimensions (DIP8) (Unit: mm)
o
o
5
8 7 6 5 S
1 1 1
> Pin Assignment
1. GND
2. CE/SS
3. Reg
4. SWout
5.ViN
6.B.S
7. Comp
8. VREF
0.25781 .
Plastic Mold Package Type
Flammability: UL 94V-0
Product Mass: Approx. 0.49 g
0°to 15°
| |, 0.89TYP
mBlock Diagram m Ta-Pp Characteristics
SI-8010GL 2 100 Vo
18 Po=Voelo| — -1 |-VFelo|1- —
O : nx VIN
Vin g\ 1.6
< 14 Note 1: The efficiency depends on the input volt-
e 12 age and the output current. Therefore, ob-
2 drato0cw tain the value from the efficiency graph and
Qo
2 substitute the percentage in the formula
= 0.
g _ above.
3 o Note 2: Thermal design for D1 must be considered
o o4 separately.
0.2
o Vo : Output voltage
-25 0 25 50 75 100 125 .
Ambient Temperature Ta (°C) VN Input voltage
w lo : Output current
7"L nx : Efficiency
GND VF : Diode D1 forward voltage
RK16:--0.4V(lo=1A)
m Typical Connection Diagram
SI-8010GL
C1: 220uF/63V C8: 0.1uF
C2: 470uF/25V R1:47Q
5 C3:0.1uF L1: 47uH
VinO Q@ Ve C4: 1000pF D1: RK16
C5: 0.1uF (Sanken)
C6: 0.047uF
C7:0.1uF
GNDO OGND R2= (Vout=VreF) _ (Vour-1) (Q), R3 = Veer _ 1 =500(Q)
IREF 2x1073 IrRer  2x1078

Diode D1

« Be sure to use a Schottky-barrier diode as Du. If other diodes like fast recovery diodes are used, IC may be destroyed because of the reverse voltage generated

by the recovery voltage or ON voltage.
Choke coil L1
« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.

« As the overcurrent protection starting current is approx. 2.5 A, take care concerning heat radiation from the choke coil caused by magnetic saturation due to

overload or short-circuited load.
Capacitor C1, C2

« As large ripple currents flow through C1 and Cz2, use high-frequency and low-impedance capacitors aiming for switching-mode-power-supply use. Especially
when the impedance of Cz is high, the switching waveform may become abnormal at low temperatures. For C2, do not use a capacitor with an extremely low

equivalent series resistance (ESR) such as an OS capacitor or a tantalum capacitor, which may cause an abnormal oscillation.
Resistors Rz, R3

* R2 and Rs are the resistors to set the output voltage. Set their values so that IRer becomes approx. 2 mA. Obtain R2 and R3 values by the following formula above.

* To create the optimum operating conditions, place the components as close as possible to each other.
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1-1-2 Switching Mode Regulator ICs

SIRSIO0 [0S IST-IAIEN Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

m Features mlLineup
« Compact full-mold package (equivalent to Part Number SI-8033S SI-8050S SI-8090S SI-8120S SI-8150S
TO220) Vo(V) 33 5.0 9.0 12.0 15.0
« Output current: 3.0A @) 30
< High efficiency: 79 to 91% . .
. . |
* Requires only 4 discrete components Absolute Maximum Ratin gs
« Internally-adjusted phase correction and output Barameter Symbol Ralings onit
voltage DC Input Voltage VIN 43 \Y
9 B Dissipati Pp1 18(With infinite heatsink) W
« Built-in reference oscillator (60kHz) ower Lissipation Pp2 1.5(Without heatsink, stand-alone operation) w
« Built-in overcurrent and thermal protection Junction Temperature il +125 °C
circuits Storage Temperature Tstg —40 to +125 °C
L o SW Terminal Applied Reverse Voltage Vsw -1 \
° BUII_’[—In soft start circuit (Output ON/OFF Thermal Resistance(junction to case) Bic 55 °C/IW
available)
*35V for SI-8033S
mApplications
« Power supplies for telecommunication equip-
ment
« Onboard local power supplies
mRecommended Operating Conditions
Ratings '
TS Sl S1-8033S S1-8050S S1-8090S S1-8120S S1-8150S ]
DC Input Voltage Range VIN 5.5t028 7 to 40 12 to 40 15t0 40 18 to 40 \
Output Current Range lo 0to0 3.0 A
Operating Junction Temperature Range Tiop —30to +125 °C
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI-8033S SI-8050S SI-8090S SI-8120S SI-8150S Unit
min. typ. max. | min. typ. max. | min. typ. max. | min. typ. max. | min. typ. max.
SI-8000S* 317 3.30 343 4.80 5.00 5.20 8.55 9.00 9.45 11.50 12.00 12.50 14.25 15.00 15.75
Output Voltage S1-8000SS Vo 3234 | 330 | 3366 | 490 | 500 | 510 E— E— — Y
\ Conditions ViN=15V, lo=1.0A ViN=20V, lo=1.0A ViN=21Y, lo=1.0A ViN=24V, l0=1.0A ViN=25V, lo=1.0A
i n | ] | e | | s | | o | | =
clenc 9
iciency ‘ Conditions Vin=15V, lo=1.0A ViN=20V, lo=1.0A ViN=21V, lo=1.0A ViN=24V, lo=1.0A Vin=25V, lo=1.0A %
oecilation f HE) 0 | | s | 60 | )
Scillation Frequenc
fat quency ‘ Conditions Vin=15V, lo=1.0A ViN=20V, lo=1.0A ViN=21V, lo=1.0A ViN=24V, lo=1.0A Vin=25V, lo=1.0A kHz
) _ AVoune | 5 | & 2 [ 100 | 50 [ 10 60 | 130 | 60 [ 10
Line Regulation ‘ — — . . . — - . . — . mv
Conditions ViN=8 10 28V, lo=1.0A Vin=10 to 30V, lo=1.0A Vin=15 to 30V, lo=1.0A ViN=18 to 30V, lo=1.0A Vin=21t0 30V, lo=1.0A
L oad Reaulai AVoLoro | 0 [ % 0 | 4« | 0 | « 10 | 4 | 0 | «
oal = ation
e \ Conditions Vin=15V, 0=0.5 to 1.5A ViIN=20V, 10=0.5 to 1.5A ViN=21V, 0=0.5 to 1.5A ViN=24V, 10=05 to 1.5A ViN=25V, 10=0.5 to 1.5A mv
Tem| t icil
perature Coefficient of AVO/ATa 05 105 +10 +10 10 mvI°c
Output Voltage
Overcurrent Protection Is1 31 31 31 31 31
Starting Current Conditions ViN=15V ViN=20V ViN=21V ViN=24V ViN=25V A

*1: “S” may be printed to the right of the marking (except SI-8090S, SI-8120S, SI-8150S).
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S1-8000S Series

m External Dimensions (TO220F-5)

(Unit: mm)
N 1.
§ Pin Assignment
i ‘Hml @ VN
s @ sSwour
3 GND
2 ] A @ Vos
0,4513?l } < ® ss
3.9:07 |(4.3), .
82507 Plastic Mold Package Type
Flammability: UL94V-0
Forming No. 1101 Product Mass: Approx. 2.3g
mBlock Diagram
VIN 16\ : 2 SWourt
4 Vos
=0
5 S.S. 3 GND
m Typical Connection Diagram
Y L Vo
SWOUTQ_‘
SI-8000S i Ciz : 10004F
' “ D1 +
: Cz L1 :150uH
Vosy | D1 : RK46(Sanken)
S.S GND 34
s s
GND
O
m Ta-Pp Characteristics
100 Vo
20 ‘ Po=Voelo | —— — —VFelo (1- —
Infinite heatsink With Silicone Grease X ViN
— Heatsink: Aluminum The efficiency depends on the input voltage and the output current.
g1s 200%x200x2mm Therefore, obtain the value from the efficiency graph and substi-
£ |Lescw h in the f la ab:
p T tute the percentage in the formula above.
'% 100x100x2mm
2 107 (5.2°C/W) .
B Vo : Output voltage
1)
D [T5750omm VIN : Input voltage
g | (7.6°cw) :
g N lo Ou_tp_ut current
a ‘ \\ nx : Efficiency (%)
Without heatsink \ VF : Diode D1 forward voltage
0 \ I — 0.5V(RK46)
25 0 25 50 75 100 125
Operating Ambient Temperature Ta (°C) i i
Thermal design for D1 must be considered separately.
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1-1-2 Switching Mode Regulator ICs

m Features
* DIP8 package

« Introduction of current mode control method

« Output current: 3.5A

« High efficiency: 90% (Vo=5V)
« Built-in reference oscillator (350kHz)
* Built-in drooping-type overcurrent and thermal

protection circuits
« Built-in soft start circuit

SIRHNV0[O] MESTEIgT] Current Mode Control Step-down Switching Mode Regulator ICs

« Built-in on/off function (Active Hi)

 Low current consumption during off

mApplications
* DVD recorder, FPD-TV
* Onboard local power supplies

* OA equipment

mElectrical Characteristics

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Input Voltage VIN 30 \
Power Dissipation Po 1.56 W When mounted on glass-epoxy board measuring 70x60 mm (copper laminate area: 1310 mm?)
Junction Temperature? Tj —-30 to +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) 6j-c 25 °C/W
Thermal Resistance (Junction to Ambient Air)|  6j-a 64 °C/W | When mounted on glass-epoxy board measuring 70x60 mm (copper laminate area: 1310 mm?)

*1: Limited by thermal protection circuit
*2: Note that the detect temperature for thermal protection is about 140°C.

mRecommended Operating Conditions

Parameter Symbol Rainos Unit Conditions
SI-8105QL
Input Voltage Range VIN Vo+3 to 28 \Y
Output Voltage Range Vo 0.5t0 24 \Y
Output Current Range lo 0to 3.5 A
Operating Junction Temperature Range Tjop —30to +125 °C
Operating Temperature Range Top —30 to +85 °C

*1: The minimum value of the input voltage range is 4.75V or Vo +3 V, whichever is higher.

(When Ta=25°C and Vo=5V)

Ratings
Parameter Symbol SI-8105QL Unit
min. typ. max.
- Vil VADJ 0.485 0.500 0.515 v
BRGNS | Conditions Vin=12V, lo=1A
Temperature Coefficient of Reference Voltage (BVA0JIAT) ‘ 0.05 mv/°C
‘ Conditions ViN=12V, lo=1A, Ta=—40 to +85°C
. n 90
Efficienc %
sy ‘ Conditions Vin=12V, lo=1A
Oscilation F fo 315 \ 350 \ 385 o
R G | Conditions ViN=16V, lo=1A
AVoLINE ‘ 30 ‘ 60
Line Regulati mv
IR | Conditions Vin=8 to 28V, I0=1A
AVoroap ‘ 30 ‘ 60
Load Regulation mv
e ‘ Conditions ViIN=12V, 10=0.1 to 3.5A
o t Protection Starting Current ° 36 ‘ 60 A
vercurren rotection Starting Curren ‘ Conditions V=12V
Iq \ 18 \
mA
Quiescent Circuit Current | Conditions | ViN=12V, 10=0A, Ven=open
lq(oFF) 20
LA
| Conditions Vin=12V, 10=0A, Ven=0V
| 5
SS Pin Outflow Current at Low Voltage st — ‘ ‘
| conditions VIN=12V, VssL=0V
Vo 2.
High Level Voltage e — 8 ‘ ‘ \%
‘ Conditions VIN=12V
EN Pin Low Level Voltage i — | | 22 v
‘ Conditions Vin=12V
| 5
Inflow Current at Low Voltage CrEH — ‘ ‘ HA
‘ Conditions VEN=0V
Error Amplifier Voltage Gain AEA 1000 VIV
Error Amplifier Transformer Conductance GEA 800 HAN
Current Sense Amplifier Impedance 1/GCSs 0.35 VIA
Maximum ON Duty DMAX 92 %
Minimum ON Time DMIN 100 nsec.
* Pin 8 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin.
The SS pin is pulled up to the power supply in the IC, so applying the external voltage is prohibited.
S1-8100QL
8 |SS
T C5
Soft start
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SI1-8100QL Series

m External Dimensions (DIP8) (Unit : mm)

8 7 6 5
| I s Y s N o

N
o
D 7
© Pin Assignment
1 2 3 4
9.4:0.3 o o @ g\lw
2 EIR ©
g < ~ @ GND
3 ®FB
® COMP
@ EN
B SS
02513 Plastic Mold Package Type
Flammability: UL 94V-0
o~
g} Product Mass: Approx. 0.49 g
o
2.54 ——B[ 0.25 @]
0.89 TYP 0" to 157
oyl | 089TYP

mBlock Diagram

m Typical Connection Diagram

C1:10u F/50V
(Murata: GRM55DB31H106KA87)
Vin C2:22u F/16V

ﬂ (Murata: GRM32ER71A226KE20)
ca— C3:560pF

IN BS m ‘ (Murata: GRM18 Type)
O—"n S O c4:10nF

S1-8105QL R1 (Murata: GRM18 Type)
c1
c
GND
O '

HI FBlz Ve C5:10nF
comp enD|” Pk g, \L 2 (Murata: GRM18 Type)

S
6 L1:10uH
c3 |ADJ
D1:SPB-G56S (Sanken)
c6 R3 SJPB-L4 (Sanken)

OPEN GND R1:46kQ (When Vo = 5 V)
R2:5.1kQ
R3:24kQ

:

4
O
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m Features

1-1-2 Switching Mode Regulator ICs

SIRE{0[0[0I S S =IST-TAIER Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

mlLineup
* Output current: 3.5 A Part Number SI-8001FFE
« High efficiency: 83% (Vo =5V, ViN=15V, lo =2 A) Yo Variable (0.8 to 24)
. ) 1o (A) 3.5
* Requires only 6 discrete components Package TO220F5
« Built-in reference oscillator (300 kHz) Function Soft start

« Built-in drooping-type overcurrent and thermal
protection circuits

m Absolute Maximum Ratings

* Built-in soft start circuit (Output ON/OFF Ratings ) B
available) Parameter Symbol SI-8001FFE Unit Conditions
Input Voltage VIN 43 \
™ Ap P lications Pox_/ver. D.is-sipation . Pp11 22.7 w Limited by thermal protection circuit, Ti=150°C

(With infinite heatsink) Pp1-2 18.2 Ti=125°C

* DVD recorder, FPD-TV Power Dissipation Po21 2.15 w Limited by thermal protection circuit, Timax=150°C

* OA equipment, such as printers (Without heatsink) Po2-2 1.72 Ti=125°C

« Onboard local power supplies Junction Temperature™ Ti +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Bjc 55 °C/W
Thermal Resistance (Junction to Ambient Air) B-a 58 °C/W

*: This product has built-in thermal protection circuits that may activate when the junction temperature exceeds 130°C.

X .. The recommended design for the junction temperature during IC operation is below 125°C.
mRecommended Operating Conditions

Ratings :
Parameter Symbol SI-8001FFE Unit
Input Voltage Range VIN Vo+3™ to 40 \Y
Output Voltage Range Vo 0.8t024 \%
Output Current Range lo 0to 3.5 A
Operating Junction Temperature Range Tiop —30 to +125 °C
Operating Temperature Range Top —30 to +85 °C
*: The minimum value of the input voltage range is 4.5 V or Vo +3V, whichever is higher.
mElectrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta=25°C and Vo=5V)
Ratings
Parameter Symbol SI-8001FFE Unit
min. typ. max.
R Vil VaD3 0.784 0.800 0.816 v
BSOS ‘ Conditions ViIN=15V, 10=0.2A
B AVADJIAT | +0.1 | .
Temperature Coefficient of Reference Voltage ‘ Conditions V=15V, 10=0.2A. To=0 1 100°C mv/°C
- n | 83 ;
Effi %
[Cency, ‘ Conditions ViN=15V, lo=2A
Oecilation F fo 270 | 300 | 330 .
SRS (FECHE ‘ Conditions Vin=15V, 10=2A
T — AVoLINE ‘ 55 ‘ 80 mv
ine keguiation ‘ Conditions ViN=10 to 30V, lo=2A
P e—— AVoLoap ‘ 15 ‘ 50 mv
oad Regulation | conditions VIN=15V, 10=0.2 to 3.5A
) ] Is 3.6 | |
Overcurrent Protection Starting Current ‘ Conditions Vi=15Y A
IN=
Low Level Voltage VssL 0.5 \Y
SS Pin IssL 6 30
Outflow Current at Low Voltage ‘ Conditions VN=15V, Ves=0V LA
t | 6 | mA
Quiescent Circuit Current ‘ Conditions VIN=15V, 10=0A
larp) | 200 \ 600 WA
‘ Conditions Vin=15V, Vss=0V
*: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VSSL or lower. SS-pin voltage can SI-8000FFE SI-8000FFE SI-8000FFE
be changed with an open-collector drive circuit of a transistor. When using both the soft-
start and ON/OFF functions together, the discharge current from C3 flows into the ON/OFF
control transistor. Therefore, limit the current securely to protect the transistor if C3 5SS 5SS 5|ss
capacitance is large. The SS pin is pulled up (3.7 V typ.) to the power supply in the IC, so c3 c3
applying the external voltage is prohibited. If this pin is not used, leave it open. ;I/; ;I/;
Vo.ON/OFF Soft start Soft start
+Vo. ON/OFF
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SI-8000FFE Series

m External Dimensions (TO220F-5)

(Unit : mm)
4.2i02
10.0*? o 2.8'02
o'l o
s T 7] S ] &
O ~Q| 5 g
+ N5 1
= . Pin Assignment
& ®IN
© N
) & (g) SW
E (3 GND
: 26201 @ ADJ
‘ @ ‘ L ®ss
oo 3
\ \ ‘ \ \ 0.95015 Plastic Mold Package Type
S B ETT o
} \ ‘ \ \ 0.85702 & \ \ i Flammability: UL 94V-0
| AN \ < Product Mass: Approx. 2.3 g
‘ P1.7:07x4=6,8:07 0.45%% ‘
- ™ !
m 3.9%07 |3
J; J» J» 8.210.7
12345
mBlock Diagram
1) IN sw 02
5iSS
Oo—
ON/OFF
Soft
start
ADJ
)4
m Typical Connection Diagram
1
Vin IN sw
SI-8001FFE
ADJ
+
C1 SS GND
5 ‘3
Cs
GND O—= .
C1  :470pF
C2 :680uF
Cs :0.1pF(Only when using soft-start function)
L1 :47uH
D1 :RK46(Sanken)
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1-1-2 Switching Mode Regulator ICs

SI-8000HFE Series

m Features

* Compact full-mold package (equivalent to

T0220)
« Output current: 5.5 A
« High efficiency: 83% typ. (at Vo = 5V)
* Requires only 4 discrete components
« Built-in reference oscillator (150 kHz)

* Built-in drooping-type-overcurrent and

Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

thermal protection circuits

« Built-in soft start circuit (Output ON/OFF

available)

mApplications

« Onboard local power supplies

« OA equipment

mlLineup
Part Number SI|-8008HFE SI|-8050HFE
Vo (V) Variable (0.8 to 15) 5
lo (A) 55
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions.
DC Input Voltage VIN 43 \Y
Pp11 25 (with infinite heatsink) Limited by thermal protection, Timax=150°C
N Pp1-2 20 (with infinite heatsink) Timax=125°C
Power Dissipation " - w — "
Pp21 2.15 (without heat sink, standalone operation) Limited by thermal protection, Timax=150°C
Pp2-2 1.72 (without heatsink, standalone operation) Timax=125°C
Junction Temperature* Ti +150 °C
Storage Temperature Tstg -40to +150 °C
Thermal Resistance (Junction to Case) Bi-c 5 °CIW
Thermal Resistance (Junction to Ambient Air) Bj-a 58 °CIW

* This product has built-in thermal protection circuits that may operate when the junction temperature rises above 130°C.
The recommended design for the junction temperature during operation is below 125°C.

mRecommended Operating Conditions

Ratings :
Parameter Symbol SI-8008HFE SI-8050HFE Unit
Input Voltage Range Vin Vo+3" to 40 8 to 40 Vv
Output Voltage Range Vo 0.8to 24 5.0 \
Output Current Range lo 0to 5.5 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of an input voltage range is the higher of 4.5V or Vo+ 3 V.
mElectrical Characteristics .
(Ta=25°C)
Ratings Ratings
Parameter Symbol SI-8008HFE (at Vo = 5 V) SI-8050HFE Unit
min. typ. max. min. typ. max.
T Vo 4.90 5.00 5.10
CUTIVEIERS (Vap3) 0.784 0.800 0.816 v
(Reference Voltage)
‘ Conditions VIN=15V, lo=1A VIN=15V, lo=1A
Temperature Coefficient of Output Voltage Avo/aT 0.5 .
(Temperature Coefficient of Reference Voltage) (&VADJ/AT) 0.1 mv/eC
‘ Conditions ViN=15V, lo=1A, Tc=0 to 100°C VIN=15V, lo=1A, Tc=0 to 100°C
Efficiency n — ‘ 83 ‘ ‘ — 83 — ‘ %
| conditions VIN=15V, lo=3A VIN=15V, 10=3A
Oscillation Frequency fo ‘ 150 ‘ ‘ 150 ‘ KHz
‘ Conditions ViN=15V, lo=3A VIN=15V, lo=3A
Line Regulation Avoune — ‘ 60 80 ‘ 60 80 mV
‘ Conditions Vin=10 to 30V, lo=3A Vin=10 to 30V, lo=3A
AV
Load Regulation OLoAD ‘ 20 50 ‘ 20 50 mV
‘ Conditions VIN=15V, 10=0.2 to 3A VIN=15V, 10=0.2 to 3A
Overcurrent Protection Is 5.6 ‘ 5.6 ‘ A
Starting Current ‘ Conditions VIN=15V Vin=15V
Low Level Voltage | VssL 0.5 0.5 \Y
ON/OFF Pin* | outflow Current at | Isst 10 30 10 30 A
Low Voltage ‘ Conditions VssL=0V Vss =0V K
I s | 6 | mA
Quiescent Circuit Current ‘ Conditions Vin=15V, lo=0A Vin=15V, lo=0A
lq(oFF) | 200 | 400 | 200 | 400 N
‘ Conditions ViN=15V, Vss=0V VIN=15V, Vss=0V H
*'Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to this
pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting the
voltage of this pin to VSSL or lower. SS-pin voltage can be changed with an open-collector SI-8000HFE SI-8000HFE SI-8000HFE
drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, the
discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the cur-
rent securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the 5|ss 5|Ss 5|ss
power supply in the IC, so applying the external voltage is prohibited. If the pin is not used,
leave it open. T cs3 ;I/; c3
Vout. ON/OFF Soft start Soft start
+Vout. ON/OFF
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SI-8000HFE Series

m External Dimensions (TO220F-5)

(Unit : mm)
4.2:02
10_020.2 w <2._8i.2N
Ol ‘ S
T T 7] N ) N
& ~o| 'Y -l
2 {
?6'3
& =~
g Pin Assignment
i 4_»2'6:0.1V @ VIN
O 4 @ sw
IBILWIIWILY | | & ® GND
Talnlial “‘0-95""“ @ ADJ (Vos for SI-8050HFE)
! ‘ ‘ ‘ ‘ 0.85°9% @ ‘ ‘ i ® ss
(aiatAULY, < \ <
| P1.7:07x4=6.8:07 0.455% ‘ Plastic Mold Package Type
i Flammability: UL94V-0
m 3.9%07 l.@4.3)
J’ J J g 07 Product Mass: Approx. 2.3g
12345
mBlock Diagram
SI-8008HFE : SI-8050HFE
1IN SwW 1i IN SW o
Y 02 C
Q 1 1 ’ 1 1 ’
M—D Overcurrent H M—D Overcurrent
5 ON/OFF Protection SEON/OFF Protection
Q Latch & ONJOFE Latch &
ON/OFF Drive Soft Start Drive
Soft Start
} Thermal |ADJ } Vos
. Thermal
Comp. )4 Comp. )4
Error Amp. _A Error Amp. _~Z
H i
g
Voltage Voltage
GNDJ\—T‘/'?' g GND
O 50
3
m Typical Connection Diagram
Vi L Vout Vi L Vour
IN . 1 C 2 . . - 1) C 2
C1 C4: Di c2 [ox ;C4 Di c2
X 5
) r)
R1
SI-8008HFE SI-8050HFE
Cc3 C
T ' il
(4
R2
e s
C1 : 1500uF
C2 : 1000uF
Cs :1uF (Only when using soft-start function)
Cs4 :4.7uF (RPER11H475K5 (Murata Manufacturing) recommended)
L1 :100uH
Di : FMB-G16L (Sanken)
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1-1-2 Switching Mode Regulator ICs

SIESIO[0[0NARST-TAITSI Current Mode Control Step-down Switching Mode Regulator ICs

m Features

m Absolute Maximum Ratings

« Compact (equivalent to TO220) full-mold o— Symbol Ratings Oni
package Input Voltage VIN 45 \
* Output current: 8.0 A Power Dissiati Po1 20.8(With infinite heatsink) w
« High efficiency: 86 to 94% ower Dissipation Po2 1.8(Without heatsink, stand-alone operation) W
« Built-in reference oscillator (130 kHz) Junction Temperature il —30 10 +150 °C
. . . Storage Temperature Tstg —40 to +150 °C
« Built-in drooping-type-overcurrent protection - - - S
dth | tecti X . Thermal Resistance (Junction to Case) Bj-c 6 C/W
and thermal protection circuits Thermal Resistance (Juncion to Ambient A1) B 66.7 “CW
« Built-in soft start circuit (Output ON/OFF
available)
« Low current consumption during off
m Applications
« AV equipment
« OA equipment
« Gaming equipment
« Onboard local power supplies
mRecommended Operating Conditions
Parameter Symbol Raings Unit
SI-8010Y SI-8050Y
Input Voltage Range VIN 8 or Vo+3* to 43 81043 \
Output Voltage Range Vo 1to 15 5 \%
Output Current Range lo 0t0 8.0 A
Operating Junction Temperature Range Tiop —30to +135 °C
Operating Temperature Range Top —30 to +85 °C
*: The minimum value of the input voltage range is 8 V or Vo + 3V, whichever is higher.
m Electrical Characteristics *(R1=8kQ, R2=2kQ when Ta=25°C and Vo=5V)
Ratings
Parameter Symbol SI-8010Y* SI1-8050Y Unit
MIN. typ. max. MIN. typ. max.
Output Voltage Vo(VREF) 0.98 1.00 1.02 4.90 5.00 5.10 v
(Reference voltage for SI-8010Y) ‘ Conditions Vin=30V, 10=0.1A ViIN=30V, 10=0.1A
Temperature Coefficient of Output Voltage| AVO/AT(AVRer/AT) ‘ +0.1 ‘ ‘ +0.5 ‘ mvC
(Referene votagetemperavecoficntfor 18010Y)| | Conitions ViN=30V, 10=0.1A, Ta=0 to 100°C VIN=30V, 10=0.1A, Ta=0 to 100°C
Efficienc 7 ‘ g ‘ ‘ 8 ‘ %
Y \ Conditions ViIN=30V, lo=3A Vin=30V, lo=3A
Oseilation F fo | 130 | | 130 | "
Sl ALy [ Conditions VIN=30V, I0=3A V=30V, 10=3A :
Line Reculat AVoune \ 30 \ 90 \ 30 \ 90 Y
D EgE [ Conditions ViN=10 0 43V, 10=3A VIN=10 (0 43V, 10=3A "
Load Reaulai AVoLoap | 30 | 90 | 30 \ 90 Y
el gt [ Conditions VIN=30V, 10=0.1 fo 8A Vin=30V, 10=0.1 fo 8A "
0 t Protection Starting Current . 8 | | 81 | | A
vercurrent Protection Starting Curren ‘ Conditions ViN=20V ViN=20V
z s ] s ]
A
. L ‘ Conditions Vin=30V, 10=0A, EN/SS=open VIN=30V, 10=0A, EN/SS=open m
Quiescent Circuit Current - ‘ 200 ‘ 500 ‘ 200 ‘ 500
q
A
| Conditions ViN=30V, EN/SS=0V Vin=30V, EN/SS=0V K
Outflow Current at IssL ‘ 10 ‘ 30 ‘ 10 ‘ 30 A
) Low \oltage | Conditions ViIN=30V, EN/SS=0V ViN=30V, EN/SS=0V K
EN/SS Pin* Vel ‘ ‘ 05 ‘ ‘ 05
Low Level Voltage — : : v
| Conditions Vin=30V Vin=30V
Error Amplifier Voltage Gain AEA 300 300 VIV
Error Amplifier Transformer Conductance GEA 800 800 HAIV
Current Sense Amplifier Impedance 1/GCS 0.16 0.16 VIA
Maximum ON Duty DMAX 92 92 %
Minimum ON Time DMIN 200 200 nsec
SI-8000Y SI-8000Y
5fs 5[ss
T C3 ;I/; C3
Soft start Soft start
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m External Dimensions (TO220F-7)

S1-8000Y Series

(Unit : mm)
10.0%02 4,002
Gate burr 2l.8ﬁ 2
e, [
530, I
| i -] ]
T =2} J
N
2’ 3 Pin Assignment
1 S
5 @® BS
" ; 7601 @ sw
_q)_' § (Measured at the root) ® VN
=T T sz e ® oNp
1 6-0.65'07 el 3 © comp
U 22 ‘ ‘ g ® FB
HHIH i @ ENISS
T }
. 0.45°32 Plastic Mold Package Type
‘ 43405 3,605 Flammability: UL94V-0
(M:aS“’:d a‘zme roof) Product Mass: Approx. 2.3g
1234567 Plan View
mBlock Diagram
SI-8010Y s SI-8050Y .
o mla
Current é Current
SAEI:I‘CE SAer:\_lce
. [E}» O o ]y &
5VREG | V1 BS\ 5VREG [ 1 BS\
=
D Ly
; 2 L%V\GA;AC DRIVE 2
g st
OCP.
5 6 5| comP 4 | 6
/ 7 1.ov FB
Amp j—;
ke
- GND > GND
O3 ~a
m Typical Connection Diagram
Csnl Rsn1
Vi i Vo
» O
O Vo L1 Vo
BS sw o)
Cl|+C2
EN/SS SI1-8010Y EN/SS SI-8050Y
C3
b
GND GND GND GND
O O O
S1-8010Y SI-8050Y
C1:2200uF/50V Csn1,2=2200pF (When Vin>40V) C1:2200uF/50V
C2:4.7uF/50V Rsn1,2=10Q (When Vin>40V) C2:4.7uF/50V
C3:470uF/25V C3:470uF/25V
C4:1200pF C4:1200pF
C5:0.22uF/50V C5:0.22uF/50V
C7:680pF C7:680pF
L1:47uH L1:56uH
D1:FMW-2106 (Sanken) D1:FMW-2106 (Sanken)
R1:8kQ (When Vo=5V) R3:39kQ
R2:2kQ
R3:39kQ
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1-1-2 Switching Mode Regulator ICs

SIEtIONMENAVASI Surface-Mount, Synchronous Rectifier Step-down Switching Mode Regulator Control ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
« Surface-mount package (TSSOP24) Parameter Symbol Ratings Unit
« High efficiency due to synchronous rectifica- Claiitel-Ehgitzm (DIC IVl Vee ’ v
tion: 93% (at Vin = 5V, lo = 1A, Vo = 2.5V) [DXC (g Visifzige Vi 25 v
. . Boost Block Input Voltage VH 30 \
« Capable of downsize a choke-coil due to IC's EN Terminal Input Voltage Ven Vee v
high switching frequency (250kHz typ, On PWRGD Terminal Applied Voltage VPWRGD 7 \%
Time Control). (Compared with conventional Junction Temperature Ti +150 °C
Sanken devices) Storage Temperature Tstg —40 to +150 °C

Low reference voltage (Vref) of 1.1V. The
output voltage is variable from 1.1V to 6V.

High-speed response to a load

Compatible with low ESR capacitors

Soft start and output ON/OFF available

Built-in overcurrent protection circuit

PWRGD function to indicate the output voltage
status

High precision reference voltage: 1.1V + 1.2%

mApplications
« Power supplies for notebook PCs and mobile devices
« Onboard local power supplies
« OA equipment

« For stabilization of the secondary-side output voltage of switching power supplies

mRecommended Operating Conditions

Parameter Symbol Ratings Unit
Control System Input Voltage Range Vce 45t05.5 \
Input Voltage Range VIN 31018 \
Output Voltage Range Vo 1.1t06 \%
Operating Temperature Range Top —20 to +85 °C

m Electrical Characteristics

(Ta = 25°C unless otherwise specified)

Ratings . .
Parameter Symbol - Unit Conditions
min. typ. max.
Dynamic Output Voltage Vo -1.2% 11 +1.2% \Y VIN=5V, Vce=5V, VSNS connected to VO, 1o=0A
Characteristics | Temperature Coefficient of Output Voltage AVo/AT +0.03 mvV/°C ViN=5V, Vee=5V, VSNS connected to VO, 10=0A, Ta=0 to 85°C
Circuit Current (Vcc Terminal) lop 6 mA Vce=5V, EN=H, FADJ:open
Circuit Circuit Current (Vin Terminal) lop 1 mA VIN=5V, EN=H
Current Standby Current 1 (Vcc Terminal) Istd1 100 HA Vce=5V, EN=L
Standby Current 2 (Vin Terminal) Istd2 50 HA ViN=5V, EN=L
Undervoltage | UVLO Operating Voltage 1 (Vcc Terminal) Vuvio1 3.7 4.4 \Y ViN=5V
Lockout UVLO Operating Voltage 2 (Vin Terminal) Vuvio2 25 2.9 \Y Vce=5V
On Time Ton 2 us Vce=5V, Vin=5V, Vo=2.5V
On Time Minimum Off Time Toff 1 us Vce=5V
Control REF Terminal Voltage Vret 11 1.2 1.3 \Y Vce=5V
REF Terminal Source Current Iref 100 HA Vce=5V
High Side On Resistance (high side) RonHH 55 Q VH-VLIN=5V
Drive On Resistance (low side) RonHL 55 Q VH-VLIN=5V
Low Side On Resistance (high side) RonLH 55 Q Vce=5V
Drive On Resistance (low side) RonLL 55 Q Vee=5V
Bootstrap Bootstrap Voltage VH-VLIN 45 5 5.5 \Y
Current for Current Limit Detection liim 90 100 110 HA Vce=5V, ViIN=5V
Soft Start Terminal Current Iss +20 HA Vce=5V
EN Low Level Voltage Veelo 0 0.8 \4 Vce=5V
EN High Level Voltage Veehi 2.4 Vce \4 Vce=5V
Protection EN Bias Level Current ICE 5 HA Vce=5V, EN=5V
System PWRGD Good Voltage (high side) Vsens 1.32 \Y Vce=5V
PWRGD Good Voltage (low side) Vsens 0.88 \Y Vce=5V
PWRGD Low Output Voltage Vpwrgd 0.4 \4 Vee=5V, Ipwrgd=120uA
PWRGD Terminal Current Ipwrgd 120 HA Vee=5V, Vpwrgd=0.4V
PWRGD Leakage Current Ipwrgd 5 HA Vpwrgd=5V
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SI-8011INVS

m External Dimensions (TSSOP24) (Unit : mm)

2.0¢Mirror surface

LARAANARYEAE —

2

LOgMirror surface
Depth 0,020 0.08

5.60:0.1
7.6402

(6.4)

1.90

> 2 7| L+
COEORREIEAE.__| — s
oarsve ot Y
e CIREN)
i a* “§ Plastic Mold Package Type
NEEEEEEE Flammability: UL94V-0

Product Mass: Approx. 1.36g

0104005

zl;lo Vv

—7 7J”;[O +5V
L . 1
it ' i

Gate Driver

OFF Clamp Vo

Synchronous |"

om
g [

L Switching
[ | constanton
Time Cont.
JL
GND,

i i

5
‘Open : Change Frequency I
‘Short: 400KHz Operation N\ l

g

POWER_GOOD
H:GOOD  PWRGD

L:NG

FAD) FSET 155 ' SKIP

‘Open : Skip Mode
717 L :NoSkip Mode

m Typical Connection Diagram

MOS FET Q1, Q2

— T Cl‘m?:w « Be sure to use logic type MOS FET as Q1 and Q.
Vee 5V O I ‘ If you use a normal power MOS FET type, the ON resistance may not drop to a
.. satisfactory level due to a shortage of Ves. This may deteriorate the efficiency
Y D2:SFPL52 C7:0.14F i i
O RLZ o and cause overheating.
- sma | Diode D1
- - Be sure to use a Schottky-barrier diode for D1.
1 w2 R ot If other diodes like fast recovery diodes are used, IC may be destroyed because
, s L1:104H of the reverse voltage generated by the recovery voltage or ON voltage.
DRVH LN dis O Vo Choke coil L1
2w orvL [ 22 PR o A SSCDZ;.;F « If the winding resistance of the choke coil is too high, the efficiency may drop
4, v 120|200 Fl SIPILS below the rated value.
o I o s » R » Take care concerning heat radiation from the choke coil caused by magnetic
01~1u§£ 10002 15N Ve =y saturation due to overload or short-circuit load.
PPFT 6 19 i
LN LOSDACT R3:20Q Capacitor C1, C2
[ ; .
g OOV v 128 ik * As large ripple currents flow through C1 and C2, use high-frequency and low-
E . CS:Z‘ZOPF Vee impedance capacitors aiming for switching-mode-power-supply use. Especially
i T A ss ’—J” o S0 when the impedance of Cz is high, the switching waveform may become abnor-
Vee . .
R7 RIS FRLel en 28 mal at low temperatures. For C2, do not use a capacitor with an extremely low
2.2kQ J
s ’ ) ) ! ; )
ana ] 0| s SKIP IOW equivalent series .rES'.Stance (ESR) such as a ceramic capacitor, which may cause
PWRGD an abnormal oscillation.
1 REF FADJ el . . .
" 13 *To create the optimum operating conditions, place the components as close as
B e possible to each other.
R11:100kQ
R8 : 200kQ
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1-1-2 Switching Mode Regulator ICs

IR 0ISIN I Surface-Mount, Synchronous Rectifier Step-down Switching Mode Regulator Control ICs

m Features m Absolute Maximum Ratings
+ Input voltage (Vin): 3.0t0 5.5V Parameter Symbol Ratings Unit
« Synchronous rectification Input Voltage (Vin pin) VIN 6 \Y
- Output voltage precision +1.2% EN/SS Pin Input Voltage VEN -0.3toVin \Y
— Junction Temperature T +125 °C
« Oscillation Frequency: 250 kHz B !
Storage Temperature Tstg —40 to +150 °C
« Overcurrent protection (Overcurrent value can
be set by the external resistor.)
- Output can be disabled mRecommended Operating Conditions
« Undervoltage Lock Out Parameter Symbol Ratings Unit
. Input Voltage Range VIN 3t05.5 \
* Soft start function Oztput Voltgage Raige Vo 05t04 \%
* High-speed load response Operating Temperature Range Top —40 to +85 °C
mApplications
« Power supply for LCD modules
« Power supply for notebook PC
* Onboard local power supplies
« Power supply for LBP/PPC
m Electrical Characteristics (Ta=25°C)
Ratings :
Parameter Symbol - Unit
min. typ. max.
Vret 0.494 0.500 0.506
Reference Voltage — \
| Conditions VIN=5V, Ven=5V
Circuit Current (Vi Pi lop | 5 \ -
e T (U (FIRY | conditions VIN=5V, Ven=H
] Istd | 400 | 600
Standby Current (Vin Pin) — HA
‘ Conditions VIN=5V, VEn=L
o Ton ‘ 2 ‘ us
n fime ‘ Conditions ViN=5V, Vo=2.5V
High Side Drive Block ON Resist Pulled U RenHiH | 35 | Q
igh Side Drive Blocl! esistance (Pulled Up) ‘ Conditions VIN=5V, [0=0.1A
RonHL \ 35 \
High Side Drive Block ON Resistance (Pulled Down) - Q
| conditions ViN=5V, 10=0.1A
- ] RonLH | 35 |
Low Side Drive Block ON Resistance (Pulled Up) — Q
| Conditions Vin=5V, 0=0.1A
Low Side Drive Block ON Resist Pulled D RenlL | 35 | Q
ow Side Drive Bloc esistance (Pulled Down) ‘ Conditions VN5V, 10=0.1A
_ Vim 40 \ 50 \ 60
Overcurrent Detection Voltage - mv
‘ Conditions VIN=5V
EN/SS Pin Current = ! | 10 | 1 WA
in Curren ‘ Conditions VIN=5V
EN/SS Low Level Volt Voo 0 | | 08 v
owtevelvoliage ‘ Conditions VIN=5V
Vin(ss start) 0.8 ‘ 0.9 ‘ 1.0 v
EN/SS Threshold Voltage v [ Condions | Vi=sy | —
'th(ON) .
\Y
‘ Conditions VIiN=5V
Und It Lock Out (V Vuvioh 29 \Y
ndervoltage Lock Out (Vin) Voror 22 v
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SI1-8405NL

m External Dimensions (SOP8)

(Unit : mm)
5.1:04 Pin Assignment
1.27 4
Tl ot %MF& @ VIN
E B H e @ ENISS
s 7 6 5 ?}:{ ® Vo
(=]
(@) Vsens
% H ® GND
~ © ® DRVL
Qz 34 @ DRVH
H ® lsen
1.27 ,§
4L0'995m“' ‘bﬁ@ Plastic Mold Package Type
&i@iﬁ i, ER Flammability 1 UL 94V-0
A = Product Mass :Approx. 0.1 g
{2]0.19 %
ALL-“““ 3
mBlock Diagram
!77777777777777777777777777777777777777777
: Q Vin
| < |
| = !
|
| |
| O ISEN
| UVLO ocp i |
A || HDORV| | H_Side_
| Drive ¢ DRVH
| |
| |
| UVLO Synchronous :
! include
: Dead-time L DRV Sa :
= L_Side_ DRVL
: ? EN Drive ?
! SS/EN i
EN/SS O—| O GND
| E |
| [a] ‘ O
| g !
‘ 18 [ ;
|
: On-Timing
! Generator
! Vref
| Zep
‘ Vref1 0.5V
|
| SS_CON
| o o o o e 2
m Typical Connection Diagram
Vin
1]
Vin
EN 5 SI-8400N
OT EN/SS ISEN
.
c3 DRVH
DRVL
4 GND C1 : 10pF
VSNS C2 : 330pF
Vo Cs :0.022pF
3 Ca :0.068uF
R2 L1 :10pH
D1 : SIPB-L4 (Sanken)
R3
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1-1-2 Switching Mode Regulator ICs

SIEINNENAVASE Surface-Mount, Synchronous Rectifier Step-down Switching Mode Regulator Control ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
« Surface-mount package (TSSOP24) Parameter Symbol Ratings Unit
« High efficiency due to synchronous rectifica- Control-System DC Input Voltage Vee 7 v

tion: 92% (at Vin = 5V, lo = 1A, Vo = 2.5V) RENpINOagS Vi 25 v
. . Boost Block Input Voltage VH 30 \
« Capable of downsize a choke-coil due to IC's EN Terminal Input Voltage Ven Voo v
high switching frequency (400kHz typ, On PWRGD Terminal Applied Voltage VPWRGD 7 \%
Time Control). (Compared with conventional Junction Temperature Ti +150 °c
Sanken devices) Storage Temperature Tstg —40 to +150 °C
« Low reference voltage (Vref) of 1.1V. The
output voltage is variable from 1.1V to 6V.
« High-speed response to a load
« Compatible with low ESR capacitors
« Soft start and output ON/OFF available
« Built-in overcurrent and output-overvoltage
protection circuits
< PWRGD function to indicate the output voltage
status
« High precision reference voltage: 1.1V + 1.2%

m Applications
« Power supplies for notebook PCs and mobile devices
« Onboard local power supplies
« OA equipment
« For stabilization of the secondary-side output voltage of switching power supplies

mRecommended Operating Conditions

Parameter Symbol Ratings Unit

Control System Input Voltage Range Vce 45t05.5 \%
Input Voltage Range VIN 3t018 \
Output Voltage Range Vo 11t06 \
Operating Temperature Range Top —20 to +85 °C

mElectrical Characteristics (Ta=25°C unless otherwise specified)

Ratings . .
Parameter Symbol - Unit Conditions
min. typ. max.

Dynamic Output Voltage Vo -1.2% 1.1 +1.2% \Y ViN=5V, Vce=5V, VSNS connected to VO, 10=0A

Characteristics | Temperature Coefficient of Output Voltage AVolAT +0.03 mv/°C ViN=5V, Vee=5V, VSNS connected to VO, lo=0A, Ta=0 to 85°C
Circuit Current (Vcc Terminal) lop 6 mA Vce=5V, EN=H, FADJ:open

Circuit Circuit Current (Vin Terminal) lop 1 mA ViN=5V, EN=H

Current Standby Current 1 (Vcc Terminal) Istd1 100 HA Vee=5V, EN=L
Standby Current 2 (Vin Terminal) Istd2 50 HA VIN=5V, EN=L

Undervoltage | UVLO Operating Voltage 1 (Vcc Terminal) Vuviol 3.7 4.45 \% VIN=5V

Lockout UVLO Operating Voltage 2 (Vin Terminal) Vuvio2 25 2.9 \Y Vee=5V
On Time Ton 1.27 us Vce=5V, ViN=5V, Vo=2.5V

On Time Minimum Off Time Toff 0.7 us Vce=5V

Control REF Terminal Voltage Vret 11 12 1.3 \Y Vce=5V
REF Terminal Source Current Iref 100 HA Vce=5V

High Side On Resistance (high side) RonHH 55 Q VH-VLIN=5V
Drive On Resistance (low side) RonHL 55 Q VH-VLIN=5V
Low Side On Resistance (high side) RonLH 55 Q Vce=5V
Drive On Resistance (low side) RonLL 55 Q Vee=5V
Bootstrap Bootstrap Voltage VH-VLIN 4.5 5 55 \Y

Current for Current Limit Detection liim 90 100 110 HA Vce=5V, Vin=5V
Soft Start Terminal Current Iss +20 LA Vee=5V
EN Low Level Voltage Veelo 0 0.8 \% Vce=5V
EN High Level Voltage Veehi 24 Vce \Y Vce=5V
Protection EN Bias Level Current ICE 5 HA Vce=5V, EN=5V
System PWRGD Good Voltage (high side) Vsens 1.32 \Y Vce=5V
PWRGD Good Voltage (low side) Vsens 0.88 \% Vce=5V
PWRGD Low Output Voltage Vpwrgd 0.4 \Y Vce=5V, Ipwrgd=120pA
PWRGD Terminal Current Ipwrgd 120 HA Vce=5V, Vpwrgd=0.4V
PWRGD Leakage Current Ipwrgd 5 HA Vpwrgd=5V
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SI-8511INVS

m External Dimensions (TSSOP24) (Unit : mm)

2.0pMirror surface.
Depth 00210 0.08

LARRRARA KA

24

L0pMirror surface.
Depth 00210 0.08

7.6:02

(6.4)

5.6040.1

190

CHOERWEOEAE L — J
02288 [Ty ®
g= s é;: Plastic Mold Package Type
\Iuliliinlslslulniulslsl Flammability: UL94V-0

Product Mass: Approx. 1.36g

L
) = {=0.08[]

0104005

zl;lo Vv

—7 7J”;[O +5V
L . 1
it ' i

Gate Driver

OFF Clamp Vo

Synchronous |"

om
g [

L Switching
[ | constanton
Time Cont.
JL
GND,

i i

5
‘Open : Change Frequency I
‘Short: 400KHz Operation N\ l

g

POWER_GOOD
H:GOOD  PWRGD

L:NG

FAD) FSET 155 ' SKIP

‘Open : Skip Mode
717 L :NoSkip Mode

m Typical Connection Diagram

MOS FET Q1, Q2

OV

R2 104F » Be sure to use logic type MOS FET as Q1 and Q2.
Vee 5V Q If you use a normal power MOS FET type, the ON resistance may not drop to a
] - satisfactory level due to a shortage of Ves. This may deteriorate the efficiency
T e C7ﬁ1uF o and cause overheating.
- Diode D1
1 w2 o * Be sure to use a Schottky-barrier diode for D1.
) 2 L1:104H If other diodes like fast recovery diodes are used, IC may be destroyed because
DRVH N i Ove of the reverse voltage generated by the recovery voltage or ON voltage.
3 22 Q2 * Cc2:
. " R " b ﬁ KSJE;,L:I 330KF Choke coil L1
T n PeND pand « If the winding resistance of the choke coil is too high, the efficiency may drop
e M:I 1o00s— sen oy L }E‘;““F R below the rated value.
T 6l o s 1221 » Take care concerning heat radiation from the choke coil caused by magnetic
i SI-8511NVS o s ‘}C—i.,,““ saturation due to overload or short-circuit load.
& | . ‘ :
17 C8:220pF Capacitor C1, C2
Vee - Rio RO o e * T{ EE P * As large ripple currents flow through C1 and Cz, use high-frequency and low-
4%}%”” D B - s impedance capacitors suitable for switching mode power supplies. Especially
‘ 20 pyrco ) - A—) l 0.1uF when the impedance of Cz is high, the switching waveform may become abnor-
PWRGD ul N mal at low temperatures. For C2, do not use a capacitor with an extremely low
" s equivalent series resistance (ESR) such as a ceramic capacitor, which may cause
e N an abnormal oscillation.
R8 - 200k2 Rl 1000 * To create the optimum operating conditions, place the components as close as
possible to each other.
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1-1-2 Switching Mode Regulator ICs

YRS Il Surface-Mount, Synchronous Rectifier Step-down Switching Mode Regulator Control ICs

m Features m Absolute Maximum Ratings
* Input voltage (Vin): 3.0 to 5.5V Parameter Symbol Ratings Unit
« Synchronous rectification Input Voltage (Vin pin) VIN 6 \Y
« Output voltage precision +1.2% EN/SS Pin Input Voltage VEN -0.3toVin \Y
Oscillation F 750 kH Junction Temperature T +125 °C
. illation Fr ncy: z
sciiatio equency Storage Temperature Tstg —40 to +150 °C
« Overcurrent protection (Overcurrent value can
be set by the external resistor.) . .
. Output can be disabled m Recommended Operating Conditions
« Undervoltage Lock Out Parameter Symbol Ratings Unit
Soft start funcii Input Voltage Range ViN 3t05.5 \
oft start function Output Voltage Range Vo 05t04 \
* High-speed load response Operating Temperature Range Top —-30 to +85 °C
mApplications
« Power supply for LCD modules
« Power supply for notebook PC
* Onboard local power supplies
« Power supply for LBP/PPC
m Electrical Characteristics (Ta=25°C)
Ratings )
Parameter Symbol min o max Unit
R Vil Vret 0.494 0.500 0.506 v
BV | Conditions VIN=5V, Ven=5V
- ) lop 5 ‘
Circuit Current (Vin Pin) ‘ Conditons V=5V VeneH mA
] Istd 400 | 600
Standby Current (Vin Pin) ‘ Conditions V=5V Vel LA
o Ton 0.65 ‘ us
n fime ‘ Conditions ViN=5V, Vo=2.5V
- _ RonHH 35 |
High Side Drive Block ON Resistance (Pulled Up) ‘ Conditons Vo5V, 10=0. 1A Q
RonHL 35 |
High Side Drive Block ON Resistance (Pulled Down) ‘ Conditions V=5V, 10=0.1A Q
IN=5V, 1p=0.
o ) RonLH 35 |
Low Side Drive Block ON Resistance (Pulled Up) ‘ Conditions V=5V, 10=0.1A Q
IN=. , ID=U.
- _ RonLL 35 |
Low Side Drive Block ON Resistance (Pulled Down) ‘ Conditions V=5V 1520 1A Q
) Vim 40 50 | 60
Overcurrent detection voltage ‘ Conditions V=5V mv
IN=.
EN/SS Pin Current = ! 10 | 1 WA
in Curren ‘ Conditions VIN=5V
Veelo 0 | 08
EN/SS Low Level Voltage ‘ Conditons vy \
Vih (S Start) 0.8 0.9 ‘ 1.0 v
‘ Conditions VIiN=5V
EN/SS Threshold Voltage
Vith (ON) ‘ 2.4 v
‘ Conditions VIiN=5V
Ui it LGER G Vuvioh 29 \Y
ndervoltage Lock Out (Vin) Voo 24 v
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SI-8405NH

m External Dimensions (SOP8) (Unit : mm)
5104 Pin Assignment
f‘—'lﬂ 01 0.15%%3 p
s 08y @ VN
H A ﬁ |7 @ ENISS
8 7 6 5 tﬁ‘a{ ® Vo
(=]
(@) Vsens
%, K @ GND
N © ® DRVL
O @ DRVH
1 2 4 N
H ® Isen
$
aLU 995max ‘VB(Q\Q\’ Plastic Mold Package Type
3 5 Flammability 1 UL 94V-0
3 ﬁ Product Mass 1 Approx. 0.1 g
=
mBlock Diagram
e é Vin
|
! < I
< |
: 3 |
| |
! Q ISEN
: uvLO ocp i ‘
| || H_DRV H_Side_
| Drive ¢ DRVH
|
l ‘
: UVLO Synchronous :
include
: Dead-time L DRV sd :
= _slde_ DRVL
: ﬁ EN Drive ?
! SS/EN !
ENISS O—| O eNp
| z |
| [a] ‘ O
| % |
| ‘ o ‘ !
| |
: On-Timing
! Generator
: Vref
| Zep
| Vref1 0.5V
|
| SS_CON
'\ _ _ _ _
m Typical Connection Diagram
Vin
1]
Vin
EN ) SI-8400N o
( )T EN/SS ISEN
7
c3 DRVH
l bRL |8
C1 :10pF
4 VSNS GND C2 : 330uF
Cs :0.022pF
Vo Cs4 :0.1pF
0 3 L1 :2.7pH
D1 : SJPB-L4 (Sanken)
R3
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1-1-2 Switching Mode Regulator ICs

YRS PAOLSIN o[BI Surface-Mount, Current Mode Control, Synchronous Rectifier Step-down Switching Mode Regulator ICs

m Features

m Absolute Maximum Ratings

* Compact surface-mount (HSOP8) package Parameter Symbol Ratings Unit Conditions
* Wide input voltage range (Vin): Vo + 3 to 43 V T Weltizae QU (FIm) VN 46 v
» Power Dissipation** Po 1.35 w When mounted on a 30 x 30 mm glass-epoxy board (vith a 25 x 25 mm copper area)
.
Synchronous rectifier mode Junction Temperature T —40 to +150 °C
e Output current: 3 A Storage Temperature Tstg —40 to +150 °C
* Reference voltage and accuracy of 0.5V +1% Thermal Resistance (Junction to Lead <1 pin>) B¢ 40 °CIW
« Oscillation frequency: 200 kHz to 1 MHz Thermal Resistance (Junction to Ambient Air) B-a 74 CIW When mounted on a 30 x 30 mm glass-epoxy board (vith a 25 25 mm copper area)
¢ Output can be disabled . o
« Undervoltage Lock Out mRecommended Operating Conditions
« Soft start function Parameter Symbol Ratings Unit
Input Voltage Range VIN Vo+3 to 43 \
. . Output Current Range lo 0to 3.0 A
u Appllcatlons Output Voltage Range Vo 0.5t024 \Y
* Power supply for LCD module Operating Junction Temperature Range Tiop —40 to +125 °C
« Power supply for notebook PC Operating Temperature Range Top —40 to +85 °C
* Onboard local power supplies
* Power supply for LBP/PPC
u EIeCtrlcal Characterlstlcs (Ta = 25°C and fo = 500kHz unless otherwise specified)
Parameter Symbol - Raling: Unit Conditions
min. typ. max.
Reference Voltage Vref 0.495 0.500 0.505 \% ViIN=12V, l0=1.0A
Temperature Coefficient of Reference Voltage AVREF/IAT +0.05 mv/°C VIN=12V, l10=1.0A, Ta=—40 to +85°C
Efficiency n 90 % ViN=12V, Vo=5V, l0=1.0A
Oscillation Frequency 1 fol 200 kHz ViN=12V, Vo=5V, lo=1A, Rfset=375kQ
Oscillation Frequency 2 fo2 1 MHz ViN=12V, Vo=5V, lo=1A, Rfset=75kQ
Line Regulation AVOLINE 50 mvV VIN=8 to 43V, Vo to 5V, lo=1A
Load Regulation AVoLoap 50 mvV ViN=12V, Vo=5V, 10=0.1 to 3.0A
Overcurrent Protection Starting Current Is 3.1 6.0 A VIN=12V, Vo=5V
Quiescent Circuit Current I 8 mA Vin=12V, Veomp=0v
lIN(OFF) 40 HA ViN=12V, VEN/ss=0V
Outflow Current at Low Voltage [EVES 5 HA VEN/ss=0V, VIN=12V
EN/SS Pin Open Voltage VssH 3.0 4.5 6.0 \ ViN=12V
On Threshold Voltage VC/EH 0.6 1.3 2.0 \% ViN=12V
OVP Start Voltage Vovp 0.57 0.60 0.63 \%
Thermal Protection Start Temperature Tj 151 160 °C
Error Amplifier Voltage Gain AEA 800 VIV
Error Amplifier Transformer Conductance GEA 800 HAIV
Current Sense Amplifier Impedance GCS 3.33 AV
Maximum ON Duty DMAX 90 % ViN=12V
Minimum ON Time DMIN 150 nsec ViN=12V
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m External Dimensions (HSOP8)

SI-8205NHD

Pin 1 Mark

(0.52)
. 030

HHHEA

4.40
6.20

0.695TYP

5.20

1.50

HEHHL

0.27)

0.05£0.05
0.08+0.08

Enlarged View of A

2.20
2.70

=i
[min|
[mim|
—

(0.55)

Pin Assignment
@ GND

2 EN/SS

3 Vn

@ FSET

® COMP

® FB

@ BS

® sw

Plastic Mold Package Type
Flammability : UL 94V-0
Product Mass 1 Approx. 0.1 g

mBlock Diagram

FSET@

O avm

REG

DRV_REG

>—1—

- res orv

REG_DEV—¢

REC

$- —9-REG DEV

:

REG_BAS  STANDBY

L smoar
Regox

REG_UVLO

REG  vinoK
o

VinoK—{

VIN_UVLO

Level
Stit

REC

>

vinok REG

PWR_stage

HIS
Drv

1 ®sw

i

shit

SetPH
Fere OF

£l GATE_logic

Phase_|

logic

0SC_RAMP [Ramg
[-r

REG

1 *
z u(
RespH | £ g‘

CUR_COMP

sanoer—)

N

TT
3
PH0pen

REG

Fere O

seter_| Control_logic

onfrad)

REG BAS
I

[rss.Re REG  BG Ref
EN_SS |~ STANDBY

RegOk—
VinoK

Er_AMP

®FB

foraf

f-ss it

7,;? DGND

(E)COMP

m Typical Connection Diagram

VIN

Cl

I

C5

R4

4
FSET

3
VIN

BS

EN/SS Sw

SI-8205NHD

FB
COMP
5
C3

GND
1

Cé

Open;

C1:10uF/50V*2
(murata:GRM55DB31H106KA87)
C2:22uF/16V*2
(murata:GRM32ER71A226KE20)
C3:270pF
(murata:GRM18 type)
C4:10uF
(murata: GRM18 type)
C5:1uF
(murata: GRM18 type)
L1:10uH
D1: SUPB-L6 (Sanken)
R1:9kQ(When Vo=5V)
R2:1kQ
R3:51kQ
R4:150kQ
R5:20Q to 47Q




1-1-2 Switching Mode Regulator ICs

m Features

« QOutput current: 1.5A
High efficiency: TYP83% (STA811M)

coil, input and output capacitors
Phase correction and output voltage
adjustment performed internally
Built-in reference oscillator (125kHz)

protection circuits

m Applications
« Power supplies for telecommunication
equipment
« Onboard local power supplies
« OA equipment

« For stabilization of the secondary-side output

voltage of switching power supplies

SYPARNO) Y IRSTIAIEI Separate Excitation Switching Mode Regulator ICs with Flywheel Diode

Built-in flywheel diode (schottky-barrier diode)
Requires only 3 discrete components: output

Built-in foldback-overcurrent and thermal

Built-in ON/OFF circuit (soft start available)

mlLineup
Part Number Output Voltage (V)
STA811M 6.5
. . *
m Absolute Maximum Ratings™
Parameter Symbol Ratings Unit
DC Input Voltage ViN 43 \
Output Current lo 15 A
5 Dl Pp1 18.2 (With infinite heatsink) w
'ower Dissipation y . N
P Pp2 2.7 (Without heatsink, stand-alone operation) w
Junction Temperature Ti +125 °C
Storage Temperature Tstg —40 to +125 °C
Thermal Resistance (junction to case) Bic 55 °C/W
Thermal Resistance (junction to ambient air) Bja 37 °C/W

*1: Absolute maximum ratings show the destructive limit. No parameter should exceed the ratings in transient or normal

operations.

*2: Limited by thermal protection.

mRecommended Operating Conditions™

Ratings
Parameter Symbol STA811M Unit Conditions
min. max.
56 [TVal 5 ViNL 8.5 9.5 \Y lo=0to 1A
nputvoltage Range Vin2 9.5 40 \Y lo=0to 1.5A
Output Current Range"? lo 0 1.5 A VIN 2 9.5V
Operating Junction Temperature Range Tiop -30 +125 °C
Operating Temperature Range"? Top -30 +80 °C
*1: Recommended operating conditions show operating conditions required for normal circuit function described in the electrical characteristics.
These conditions must be followed in actual use.
*2: Limited by Ta-Pp characteristics.
m Electrical Characteristics o
(Ta=25°C)
Ratings
Parameter Symbol STA811M Unit
min. typ. max.
Vo 6.37 6.5 6.63
Output Volt \Y
utputvoltage [ Conditions Vin=28V, lo=1A
i n | 83
Effi e %
ey [ Conditions Vin=28V, lo=1A °
fo | 125
illation Fi kH.
Sl DA \ Conditions VIN=28V, lo=1A g
VOLINE ‘ 40 100
Line R lati \
ine Reguiation | conditions Vin=10 to 30V, lo=1A m
VoLoAD ‘ 10 40
Load R lati \
] N [ Conditions V=28V, 10=0.2 to 1A "
Temperature Coefficient of Output Voltage AVOIAT +0.5 mv/°C
Overcurrent Protection Is 1.6 A
Starting Current ‘ Conditions ViIN=28V
Low Level Voltage VssL 0.5 \
O_N_/OFF Outflow Current IssL 100
Pin‘2 — HA
at Low Voltage ‘ Conditions VssL=0V
Quiescent Circuit lg ‘ 7 A
Current 1 [ Conditions V=28V, 10=0A m
Quiescent Circuit lg(oFF) ‘ 200
Current 2 | Conditions VIN=28V, Von/orF=0.3A HA
*1: Efficiency is calculated from the following formula.
%) = olo 100
n (%) = ViNIN STA811M STA811M STA811M
*2: Pin 7 is the ON/OFF pin. Soft start at power on can be performed by connecting a
capacitor to this pin. The output can also be turned ON/OFF with this pin. The output is 7| ONIOEE 7 [oN/OEE 7] oNIOEE
stopped by setting the voltage of this pin to VssL or lower. ON/OFF-pin voltage can be
changed with an open-collector drive circuit of a transistor. When using both the soft-start c c
and ON/OFF functions together, the discharge current from Cs flows into the ON/OFF s 3
control transistor. Therefore, limit the current securely to protect the transistor if C3
capacitance is large. The ON/OFF pin is pulled up to the power supply in the IC, so 777
applying the external voltage is prohibited. If this pin is not used, leave it open.
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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m External Dimensions (SIP8 [STA 8Pin])

STA810M Series

(Unit: mm)
02
o .
§ B 1.2:01 Pin Assignment
- - [ @ SWour
- @ GND
] = :
- [©RAV/N
———— I @ N.C
2 i ® GND
& ® Vos
1153 05592 —
a y 4 @ ONIOFF
7xP2.54+0.1=17.78 3 43007
(Measured at the root) T (Measured at ® GND
the tip)
C1.5%05 20.15%03
Plastic Mold Package Type
),m\ Flammability: UL 94V-0
‘i i i i Product Mass: Approx. 2.0 g
: ™ 0.7 0.7
| | |
t
1 2 3 4 5 6 7 8 Plan View
mBlock Diagram
i STA811M i
Vi 3! SWor L Vour
Vin 1

71
ON/OFF

ks Soft

Cs Start

C+'

1

[l
|

Oscillator

Overcurrent
Protection

F

Di

Latch & 2
Driver

B Comparator

Reference
Voltage

'
'
'
'
'
:
Thermal !
Protection
'
'
'
'
'
'
'
'
'
'
'
'
'
'

m Typical Connection Diagram

mThermal Derating

Vin 3.Vin Lsw
STA811M  evos
2.GND

+ 7.0N/OFF 5,8.GND

o\ O—e CT

L1

Vour

Cz

Cu1: 220 pF/50V
C2: 470 uF/25V

L1: 100 uH

Cs: 0.47 pF/10V (Only when using soft start function)

QO &np

Power Dissipation Pp (W)

20 T N -
With Infinite Heatsink W!thou_t_lnsulatlng Sheet
18 With Silicone Grease
Heatsink: Alminum
16 \
14 N
12 \\
10 B
100x100x2mm (11.5°C/W) \\
—
8 ‘ \
6 F50x50x2mm (17.9°C/W) \\
4 25x50-2mm
) ~ N (25°CIw)
Without‘Heatsinlf (37°C/WP N ‘
0
-25 0 25 50 75 100 125

Ambient Temperature Ta (°C)

Pp = Vol 1001
p =Vo-lo T

Vo : Output voltage
VIN @ Input voltage

lo : Otuput current
nx : Efficiency (%)
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1-1-2 Switching Mode Regulator ICs

m Features
« Output current: 3A
 High efficiency: TYP 83% (STA821M)

SYPARPACL Y ISTEIAIEE Separate Excitation Switching Mode Regulator ICs with Flywheel Diode

« Built-in flywheel diode (Schottky-barrier diode)

* Requires only 3 discrete components: output

coil, input and output capacitors

* Phase correction and output voltage
adjustment performed internally

« Built-in reference oscillator (110kHz)

« Built-in foldback-overcurrent and thermal

protection circuits

« Built-in ON/OFF circuit (soft start available)

m Applications

« Power supplies for telecommunication
equipment

* On-board local power supplies
* OA equipment

mlLineup
Part Number Output Voltage (V)
STA821M 5
. . *
m Absolute Maximum Ratings™
Parameter Symbol Ratings Unit
DC Input Voltage ViN 31 \
Output Current lo 3 A
5 Dl Pp1 18.2 (With infinite heatsink) w
'ower Dissipation N N N
P Pp2 2.7 (Without heatsink, stand-alone operation) w
Junction Temperature Ti +125 °C
Storage Temperature Tstg —40to +125 °C
Thermal Resistance (Junction to Case) Bi-c 55 °C/W
Thermal Resistance (Junction to Ambient Air) Bj-a 37 °C/W

*1: The absolute maximum ratings show the destructive limit. No parameter should exceed the ratings in transient or

normal operations.
*2: Limited by thermal protection.

« For stabilization of the secondary-side output

voltage of switching power supplies

mRecommended Operating Conditions™

Ratings
Parameter Symbol STA821M Unit
min max.
DC Input Voltage Range VIN 7 30 \
Output Current Range"? lo 0 3 A
Operating Junction Temperature Range Tiop -30 +125 °C
Ambient Temperature Range™ Top -30 +80 °C

*1: The recommended operating conditions show the operating conditions required for the normal circuit function described in the electrical characteristics. These conditions must be

followed in actual use.
*2: Limited by Ta-Pp characteristics.

m Electrical Characteristics

(Ta=25°C)
Ratings
Parameter Symbol STA821M Unit
min. typ. max.
Vo 4.8 5.0 5.2
Output Voltage [ Conditions ViN=20V, lo=1A v
- - n 83
Efficiency® | Conditions ‘ Vin=20V, lo=1A ‘ ”
o fo | 110 | "
el R [ Conditions V=20V, Io=1A ‘
Line Regulation Voune ‘ 40 ‘ 100 mV
| conditions Vin=10 o 30V, lo=1A
Load Regulation Voroap ‘ 10 ‘ 40 mv
| conditions VIN=20V, 10=0.5 to 1.5A
Temperature Coefficient of Output Voltage AVolAT +0.5 mV/°C
Overcurrent Protection Starting Is 3.1 A
Current | conditions Vin=20V
Low Level Voltage VssL 0.2 \Y
gi:l./ZOFF Outflow Current IssL 15 25 35 A
at Low Voltage ‘ Conditions VssL=0.2V
Quiescent Circuit Current ‘ C;L:'nditions V|N:203, Yy mA
*1: Efficiency is calculated from the following formula.
(%) = Vo-lo x 100
VinIn STA821M STA821M STA821M
*2: Pin 7 is the ON/OFF pin. Soft start at power on can be performed by connecting a
capacitor to this pin. The output can also be turned ON/OFF with this pin. The output is
stopped by setting the voltage of this pin to VssL or lower. ON/OFF-pin voltage can be 7 | ONJOFE TN/OFF 7 | ONJOFE
changed with an open-collector drive circuit of a transistor. When using both the soft-start
and ON/OFF functions together, the discharge current from Cs flows into the ON/OFF Cs3 Cs
control transistor. Therefore, limit the current securely to protect the transistor if C3 T
capacitance is large. The ON/OFF pin is pulled up to the power supply in the IC, so /e 7J7-
applying the external voltage is prohibited. If this pin is not used, leave it open. Vo. ON/OEF Soft start Soft start
+Vo. ON/OFF
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m External Dimensions (SIP8 [STA 8Pin])

STA820M Series

(Unit: mm)
‘ o0
: . 1
- <l . i Pin Assignment
B )
\ J L } 2-R1) \11 SWout
@ GND
[R-END]— ORYY
] g @ N.C
g , ® GND
+0.2 A%
11592 - o AL& ® v
7xP2.54+0.1=(17.78) o) 4307 W os
(Measured at the root) ! casured at <7> ONJOEF
the tij _
C1.5:05 20.15902 o (® GND
m m ,M\ Plastic Mold Package Type
] o . Flammability: UL 94V-0
| i Product Mass: Approx. 2.0 g
t
1 2 3 4 5 7 8 Plan View
mBlock Diagram

! STA821M

Vin
+ 1 L
C1 Internal Overcurrent
Power Supply Protection

Latch &
Driver

Oscillator

m Ta-Pp Characteristics

L1
Vin 3.Vin Lsw
STA821IM  &ves
2.GND
7.0N/OFF 5,8.GND
GND

: 1000uF/50V

: 1000uF/25V

:0.47uF/10V(only when the soft start function is used)
L1 :100uH

Vour

GND

20
With Infinite He‘atsink Without Insulating Sheet
18 With Silicone Grease
\ Heatsink: Aluminum
< 16
= \
n 14
o \
_5 12 \
g 10
.% 100x100x2mm (11.5°C/W) A
2 g [ N\ N
[a)
g 6 [50x50x2mm (17.9°CIW)—
g N
4 25x50x2mm
2 ~ B~ (25°Ciw)
Without I‘-{eatsink (‘37"C/W) ] ‘
0
-25 0 25 50 75 100 125

Ambient Temperature Ta (°C)

Ppo=Vo:-lo 100 -1
nx

Vo :Output voltage
VIN : Input voltage

lo :Output current
nx : Efficiency (%)
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1-1-2 Switching Mode Regulator ICs

S1-8400L/8500L Series

Separate Excitation Switching Mode Regulator ICs with Coil

m Features mlLineup
« Switching ICs/Coil combined type Part Number SI-8401L SI-8501L
« Requires only 2 discrete components Vo(V) 5.0 5.0
« Low switching noise S 95 L0
« No heatsink required
« Built-in overcurrent and thermal protection m Absolute Maximum Rati ngs
circuits
. L Ratings .
« Built-in soft start circuit (Output ON/OFF Parameter Symbol S ‘ Sl Unit
available)...SI-8500L Series DC Input Voltage i 5 v
Power Dissipation Pp 1.25 ‘ 3 w
™ Ap p | | cati ons Junction Temperature Ti +100 °C
Storage Temperature Tstg —251t0 +85 °C
« Telephone power supplies
« Onboard local power supplies
mRecommended Operating Conditions
Ratings
Parameter Symbol S1-8401L Unit
DC Input Voltage Range VIN 71033 \
Output Current Range lo 0t0 0.5 A
Operating Temperature Range Top —20to +85 °C
Ratings :
Parameter Symbol 5185011 Unit
DC Input Voltage Range VIN 71033 \
Output Current Range lo 0to 1.0 A
Operating Temperature Range Top —20 to +85 °C
m Electrical Characteristics (Ta25°C)
Ratings
Parameter Symbol SI-8401L Unit
min. typ. max.
Vo 4.80 5.00 5.20
st [ Conditions V=20V, 10=03A v
. n 80
Efficiency | conditions ViN=20V, 10=0.3A *
_—— f 60
O A=Y | conditions VIN=20V, 10=03A kHz
. X AVoLINE 80 100
e FELE [ Conditions V1010 30V, 10=03A mv
. AVoLoap 30 40
Load Regulation | Conditions VIN=20V, [0=0.1 t0 0.4A mv
Temperature Coefficient of Output Voltage AVolATa 0.5 mv/°C
Switching Ripple AVr 20 40
Voltage (C2=4704F) [ Conditions V=20V, 10=03A mVep
Overcurrent Protection Is1 0.55
Starting Current | Conditions V=10V A
(Ta=25°C)
Ratings
Parameter Symbol SI-8501L Unit
min. typ. max.
Vo 4.80 5.00 5.20
Output Voltage | conditions VIN=20V, [0=0.5A v
. n 83
SR [ Conditions V=20V, 10=0.5A »
- f 60
Osclllation Frequency | Conditions VIN=20V, 10=0.5A khz
. . AVoLINE 70 130
Hine Regulation [ Conditions VAE1010 30V, [0=05A mv
. AVoLoap 30 55
2 R [ Conditions V=20V, 100210 08 mv
Temperature Coefficient of Output Voltage AVOlATa +0.5 mv/°C
Switching Ripple AVr 45
Voltage (C2=4704F) | conditions V=20V, 10=0.5A mVe-p
Overcurrent Protection Is1 11
Starting Current ‘ Conditions Vin=18V A

86 | Ics




S1-8400L/8500L Series

m External Dimensions (Non-package type [EI-12.5 core/EI-19 core])

(Unit: mm)
SI-8400L SI-8500L
—‘H—‘H—i""
woo|[[ Y| [¥™
iR ‘ Dg
__t@GND . . . .
1455 Not encapsulated in a plastic Not encapsulated in a plastic
Pin 1 marking package package
M i Product Mass: Approx. 5.1g OBORG! Product Mass: Approx. 14.5¢g
—f ; Vout §S éND
3 g 2610.1
39
9‘1 — Pin1 marking
.8max. ;‘z’
2.17) (10.16) - (7.62) | |(2.19)
2
18
mBlock Diagram
SI-8400L SI-8500L
40 LN
1 6 L1 1
Vo VIN Vo
L Di1
20O GND 20ss 30O GND
m Typical Connection Diagram
vin O 21V sieaooL Veurfy Ovo vin O 5| V™ siesooL VeUT[y Ovo
. GND__ L . SS _GND__ Lw
a'zz 2 $3 7z C 'z ZJ_ 3 4<L 7 c
220uF NG 470uF 470pF s 470pF
T N.C
GND O O GND GND O O GND
Cs is necessary only for using soft start function.
m Ta-Pp Characteristics
15 ‘ 3.0 T _ 100
S1-8400L SI-8500L Pp=Vorelo —HX -1
g B
& 10 £ 20 Vo :Output voltage
15 S lo :Output current
S =
8 =2 nx :Efficiency (%)
(73
s \ < 10
gos £ The efficiency depends on the input voltage
£ o and the output current. Therefore, obtain the
] value from the efficiency graphs and substi-
0§ 3 =5 -5 o 05 25 50 75 100 tute the percentage in the formula above.
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)
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1-1-3 Multi-Output Type Regulator ICs

Application Note

m Heat Dissipation and Reliability

® Mounting Torque

The reliability of an IC is highly dependent on its operating temperature.
Please be sure to apply silicone grease to the IC and to mount it to the
heatsink with a proper mounting torque.

Heatsink design should pay particular attention to ensuring sufficient heat
dissipation capacity.

In addition, please take into account the air convection in operation.

The reliability of discrete components such as capacitors and coils is
closely related to temperature. A high operating temperature may reduce
the service life. Exceeding the allowable temperature may burn the coils or
damage capacitors. It is important to make sure that the temperature of
output smoothing coils and input/output capacitors do not exceed their
allowable levels during operation. With an adequate derating for the coils,
minimize heat emission as far as possible. (For discrete components, refer
to the individual user manuals.)

m Thermal Design

The maximum junction temperature Tjmax) given in the Absolute Maximum
Ratings is specific to each product type and must be strictly observed.
Thus, thermal design must consider the maximum power dissipation
Pp(max), which varies by the conditions of use, and the maximum ambient
temperature Ta(max).
To simplify the thermal design, Ta-Po characteristic graphs are provided
herein. Please observe the following steps for heatsink design:

1. Obtain the maximum ambient temperature Ta(max).

2. Obtain the maximum power dissipation Pp(max).

3. Look for the intersection point on the Ta-Pp characteristic graph and

determine the size of the heatsink.

Although the heatsink size is now obtained, in actual applications, 10-to-
20% derating factor is generally introduced. Moreover, the heat dissipation
capacity of a heatsink highly depends on how it is mounted. Thus, it is
recommended to measure the heatsink or case temperature in the actual
operating environment.
Please refer to the Ta-Pp characteristic graphs for respective product
types.

STA800M Series (when mounted by using a spring)
0.588 to 0.784 [Nem] (6.0 to 8.0 [kgfecm]

m Recommended Silicone Grease

* Shin-Etsu Chemical Co., Ltd.: G746

* Momentive Performance Materials Inc.: YG-6260

* Dow Corning Toray Silicone Co., Ltd.: SC102

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short de-
vice life.
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1-1-3 Multi-Output Type Regulator ICs

SYPARIOMRVYE 2-Output Separate Excitation Switching Mode Regulator ICs

m Features

« 2 regulators combined

« Compact inline package

« Output current (0.5A x

mlLineup

in 1 package

Output Voltage (V)

Part Number

Chl

Ch2(Select one output)

STA801M

9.0/115/12.1/155

2 outputs)

« Output voltage of Ch2 selectable from 4 levels

Built-in flywheel diode (Schottky barrier diode)

m Absolute Maximum Ratings

« Requires only 7 discrete components (2 Parameter Symbol Ratings Unit
outputs) DC Input Voltage Vin 43 v
+ Internally-adjusted phase corrections and output - Dissipation Po1 __ 6.7(With infinite heatsink) : w
voltages Pp2 1.6(Without heatsink, stand-alone operation) W
Junction Temperature Tj +125 °C
« Built-in reference oscillator (125kHz) - Enables ST e Teg _40 to +125 oc
to downsize a choke-coil due to IC's high
oscillating frequency. (Compared with conven-
tional Sanken devices)
< Built-in overcurrent and thermal protection circuits
« Built-in soft start circuits (Output ON/OFF available)
mApplications
« For BS and CS antenna power supplies
« For stabilization of the secondary stage of switching power supplies
« Electronic equipment
mRecommended Operating Conditions
Ratings
Parameter Symbol min. max. Unit
DC Input Voltage Range VIN Ch2 Vomax.+2 40 \
Output Current Range per Channel lo 0 0.5 A
Operating Temperature Range Tiop -20 +125 °C
mElectrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol STA801M Unit
min. typ. max.
Vol 4.80 5.00 5.20
il Output voltage 1 [ Conditions Vin=20V, 10=0.3A v
- ni 80
S [ Conditions ViN=20V, 10=0.3A %
Temperature Coefficient of Output Voltage AVolATa1 +0.5 mV/°C
. . AVOLINEL 30 90
Line Regulation | Conditions Vin=10 to 30V, 10=0.3A mv
X AVoLoap1 10 ‘ 40
Load Regulation [ Conditions ViN=20V, 16=0.1 t0 0.4A mv
Vo2-1 8.64 9.00 | 9.36
i Output voltage 2-1 | Conditions VIN=20V, 10=0.3A v
(Select one output) Vo2-2 11.04 11.50 [ 11.96
Output voltage 2-2 | Conditions ViN=20V, 10=0.3A v
Vo2-3 11.62 12.10 12.58
Output voltage 2-3 [ Conditions Vin=20V, 10=0.3A v
Vo2-4 14.88 15.50 | 16.12
SRR | Conditions ViIN=20V, 10=0.3A v
.. n 89 \
Ve Efficiency* | Conditions ViN=20V, 10=0.3A %
Temperature Coefficient of Output Voltage AVolATa +2.0 mv/°C
i . AVoLINE 40 130
Line Regulation | Conditions ViN=20 o 30V, 10=0.3A mv
X AVoLoap 30 120
Load Regulation | conditions ViN=20V, 10=0.1 to 0.4A mv
Common No-load Circuit Current lcc 15 mA
Oscillation Frequency f 125 kHz
Overcurrent Protection Starting Current Is1 0.51 0.7 A

* Efficiency indicates the value when only one channel is active.

output.

Vorlo

n= Vine(lin—0.0075)
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x 100(%)

The value can be calculated as shown below. 7.5mA is deducted for the no-load circuit current of %at unused



m External Dimensions (SIP10 [STA 10Pin])

STA801IM

(Unit: mm)
4:02
_ o .
a9 o Pin Assignment
IRURURURURURURL S— (C— @ VozCont ® ss2
ITTETENT === gt .. @ Vos: © Voss-2
Fary - 0.1
11507 || 05592 o) (\T 57 (3 ss1 0 Vosz—1
(ngpz.szt:;!":[z[zh,sstt_l) (Meas.ured at @ SWoutt
easured al e 1) . -
: the tip) ® GND Plastic Mold Package Type
25.2503 ® Vi Flammability: UL94V-0
cusos | J 7 SWourz Product Mass: Approx. 2.59
e
1 10
mBlock Diagram
Vin Swi
SS1
Vos1
Swz
ss2 Vosz -1
Vosz -2
Voz Cont
GND
m Typical Connection Diagram
STA800M
VI o Vo1
Open:ON
Low 10':':7;. For how to connect VOS2-1 and VOS2-2 of
Channel 2, refer to the output selection
o Vo2 method on the Sanken web site.
Open:ON
Low :OFF %
GD
m Ta-Pp Characteristics
7‘
5 With Infinite Heatsink\
g
o5
o
) AN
2
33
(=)
5] \
% 2 [ Without Heatsink
o
1
\\
E 0 0 25 50 75 100 125
Ambient Temperature Ta (°C)
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1-1-3 Multi-Output Type Regulator ICs

m Features
« 2 regulators combined in one package

* Output current: 1.5A x 2 (HSOP 16 Pin
Surface mount package)

« High efficiency: TYP80% (SPI-8001TW),
TYP78% (SPI-8002TW)

« Variable output voltage: 1.0 to 16V (SPI-
8001TW), 1.0 to 24V (SPI-8002TW)

« Built-in reference oscillator (250kHz): Enables
to downsize a choke-coil

« Low circuit current consumption: < 1A (at
output OFF)

« High accuracy reference voltage: £1%

* Built-in foldback-overcurrent and thermal
protection circuits

« Built-in ON/OFF circuit (soft start available) —
per output

m Applications
« Onboard local power supplies

« OA equipment

ST ROARTNSIERANTIRIE R 2-Output, Step-down Switching Mode Regulator ICs

m Absolute Maximum Ratings™

Ratings
(eI Sy SPI-8001TW SPI-8002TW SPI-8003TW U
VIN 21 40 40 \
Input Voltage Vce 21 40 40 \
VciEe 21 40 40 \
Power Dissipation "3 Po 3.0 W
Junction Temperature Ti +135 +150 °C
Storage Temperature Tstg —40 to +135 —40 to +150 °C
Thermal Resistance (junction to case)? Bic 9.0 °C/w
Thermal Resistance (junction to ambient i) Bj-a 35.8 °C/W

*1: Absolute maximum ratings show the destructive limit. No parameter should exceed the ratings in transient or normal

operations.

*2: When mounted on glass-epoxy board 70cm? (copper laminate area 30.8cm?).

*3: Limited by thermal protection.

« For stabilization of the secondary-side output voltage of switching power supplies

mRecommended Operating Conditions™

Ratings
Parameter Symbol SPI-8001TW SPI-8002TW SPI-8003TW Unit
min. max. min. max. min. max.

ViN Vo+3 20 Vo+3 38 Vo+3 38 \Y

Input Voltage Range Vce 4.5 20 4.5 38 4.5 38 \
Vce 20 38 38 \

Output Voltage Range Vo 1 16 1 24 1 24 \
Output Current Range lo 15 15 15 A
Operating Junction Temperature Range Tiop -30 +135 -30 +135 -30 +125 °C
Operating Temperature Range Top -30 +135 -30 +135 -30 +85 °C

*1: Recommended operating conditions show the operating conditions required for the normal circuit function described in the electrical characteristics.

These conditions must be followed in actual use.
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m Electrical Characteristics™

SPI-8001TW/SPI-8002TW/SPI-8003TW

(Ta=25°C)
Ratings
Parameter Symbol SPI-8001TW SPI-8002TW SPI-8003TW Unit
min. typ. max. min. typ. max. min. typ. max.
- _ VREF 0.996 1.006 1.016 0.996 1.006 1.016 0.966 1.006 1.016 v
eference Voltage —
9 ‘Condltlons ViN=10V, Vo=1V, l0=0.1A Vin=14V, 10=0.1A
Temperature Coefficient AVREFIAT +0.1 ‘ I ‘ +0.1 ‘ ‘ +0.1 ‘ .
mv/e
of Reference Voltage | conditions VIN=10V, Vo=1V, 10=0.1A, Ta=-30 to +135°C ViN=14V, 10=0.1A, Ta=-30 to +125°C
Effl 80 78 78
Efficiency 12 — . ‘ - ‘ ‘ — %
‘Condmons ViN=Vcc=15V, Vo=5V, 10=0.5A, lin: including lcc Vin=Vee=14V, Vo=5V, 10=0.5A, Iiv: including lcc
Eff2 83 | 81 ] 81 |
Efficiency 22 — - - %
elency ‘Condmons Vin=15V, Vo=5V, 10=0.5A, Vcc=5V, lin: excluding lcc IN=14V, Vce=5V, Vo=5VY, 0=0.5A, Iin: excluding Icd] °
oecilation £ fosc 250 215, | 250 | 285 200 | 400 N
scillation Frequenc z
d Y ‘Condilions ViN=Vcc=15V, Vo=5V, lo=0.5A ViN=14V, 10=0.1A, Cosc=100pF
) _ Vine 30 | e0 | | 30 | e | 30 | e
Line Regulation — mV
‘Condltlons Vin=Vcc=10 to 20V, Vo=5V, lo=1A Vin=Vcc=9 to 18V, Vo=5V, lo=1A
Load Reaulai Viomo 10 | a0 | | 10 [ 4 | 10 [ 40 Y
oad Regulation — m
guiati ‘Condltlons ViN=Vcc=15V, Vo=5V, 10=0.2 to 1.5A ViN=Vcc=14V, Vo=5V, 10=0.2 to 1.5A
Overcurrent Protection Is 1.6 ‘ I 1.6 ‘ 1.6 A
Starting Current | Conditions Vin=Vce=15V Vin=Vee=14V
In 4 ] | | 4] | 4 |
uiescent Circuit Current 1 — mA
Q ‘Condltlons VIN=15V, Vce=5YV, lo=0V, Vos<12V ViN=14V, Vcc=5V, lo=0A, Vo<12V
lcc 85 | | 85 | | 85 |
uiescent Circuit Current 2 — mA
Q | conditions Vce=15V, 10=0A Vce=14V, lo=0A
I ot | 1 ] \ | 1 \ | 1
uiescent Circuit Current 3 A
Q ‘Conditions ViN=15V, Vcie=0V or Open ViN=14V, Vcie=0V or Open H
_ - Icc oty | 1 | | 1 | 1
uiescent Circuit Current 4 — A
E ‘Condmons Vee=15V, Vee=0V or Open Vin=14V, Vc/e=0V or Open H
IIN (ssov) — ‘ 4 ‘
iescent Circuit Current 5 - mA
Qui reuit &u ‘Condltlons — ViN=14V, Vcc=5YV, lo=0A, SS1=SS2=0V/
lcc (ssov) — 8.5 ‘
uiescent Circuit Current 6 mA
o | Conditions — Vce=14V, 10=0V, SS1=552=0V
VC/EH 2 ‘ I 2 ‘ 2 ‘ ‘
High Level Voltage — \Y
£ . | Conditions Vin=Vee=15V ViN=Vee=14V
Ve | o8 | | 038 | | o8
C/E Pin Low Level Voltage — \Y
- [ Conditions Vin=Vec=15V ViN=Vec=14V
Inflow Current lc/en 95 ‘ I ‘ ‘ 95 ‘
. A
at High [Conditions VoE=20v Veie=20v H
Vsst | o5 ] | 05 | | o5
Low Level Voltage — v
— - | conditions Vin=Vec=15V Vin=Vec=14V
n
Inflow Current Isst 0 | s | | 80 | 0 [ 0 R
at Low ‘Conditions VssL=0V, ViIN=Vcc=15V VssL=0V, ViIN=Vcc=14V H

*1: Electrical characteristics show the characteristic ratings guaranteed when operating the ICs under the measurement conditions described in the above table.

*2: Efficiency is calculated from the following formula.

Vo-lo

0, =
(%) VIN-liN * 100

*3: Pin 6 and pin 11 are the SS pins. Soft start at power on can be performed with capacitors connected to these pins. The outputs can also be turned ON/OFF with these pins. The
outputs are stopped by setting the voltages of these pins to VssL or lower. SS-pin voltages can be changed with open-collector drive circuits of transistors.
When using both the soft-start and ON/OFF functions together, the discharge currents from C4 and Cs flow into the ON/OFF control transistors respectively. Therefore, limit the
currents securely to protect the transistors if C4 and Cs capacitances are large. The SS pins are pulled up to the power supply in the ICs, so applying the external voltages are

prohibited.

ICs I 93




1-1-3 Multi-Output Type Regulator ICs

m External Dimensions (HSOP16)

(Unit: mm)

2.75MAX

10.5:0.2

AT

Tl

2.5+0.2

12.2+-0.2

(Gate remains: Not included in dimensions)

1)

@

1.27+0.25

7.5+0.2

I

LR

0.4+0.15/-0.05

2.0+0.2/-0.08

1+0.1/-0.05
(Heatsink thickness)

n

0.25+0.15/-0.05

10.5+0.3

Pin Assignment

1.35+-0.2
e

(Between the r
back side)

N

ot of leads and

0t00.1

Oto 8

0.9+0.3

Enlarged View of A

@ AGND @ AGND
@ Vi 10 VREF2
® Vce an ss2
@ swoutl (2 DGND2
5 DGND1 13 Swout2
® SS1 1 CIE
@ VRer1 ¥ Vinz
® N.C 1 N.C

Pin Assignment (SPI-8003TW)

AGND
ViNnL
Vce
SWoutl
DGND1
SS1
VREF1

8) Cosc

CICECIORORS)

@QeE

©)

SIS

GEGESEES)

AGND
Rosc
VREF2
SS2
DGND2
SWout2
C/IE
VIN2

Product Mass : Approx.0.86g

mBlock Diagram

Vero—24¢

ND

Buffer-Amp

AGND

Buffer-Amp

3

L
Ica

Vi

= "
7 7 Veent _
Ics Buffer-Amp
i fdown | oo
i cut
12 [ ss2
J iR’S 1/ Veere
H Buffer-Amp
l' I% i AGND

L
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SPI-8001TW/SPI-8002TW/SPI-8003TW

m Typical Connection Diagram

Vin Vee Vin Verr
"""""""""""""" 4 u
Vou T Ve
. R1 ) LDIl R1
o] 7 ol
o Ter RS FeoTor
DGND1 R2 ‘Rfmi R2
BT || e
cel SWout2 Vor ] Ta - ™ OVer
L2
R3 LDQ R3
.l 11 L
s Tes R6 HeaTes
R4 \Rmi Ra
c6] AGND Corc  Rcsc
GND GND
c1 - 220 pF/50V RS, R6 S 1kQ ene GNP
€2, C3 D470 pF125V L1, L2 LAT pH c1 : 220 pF/50V co - 100pF/10V
C4C5  cluF Di1,Di2 - : SIPB-HE C2,C3 @470 pF/25V L1, L2 47 pH
C6,C7,C8 :0.1puF (Sanken) c4 1 UFI50V R2,R4  :1kQ
Cs, C6 - 1 pFI0vV R5, R6 - 1kQ
c7,c8 : 0.1 UF/50V Dil, Di2  :SJPB-H6 (Sanken)
Diodes Dil, Di2

» Be sure to use Schottky-barrier diodes for Dil and Di2.
If other diodes like fast recovery diodes are used, IC may be destroyed because of the reverse voltage generated by the recovery voltage or ON voltage.

Choke coils L1, L2

« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.

« As the overcurrent protection starting current is about 2.0A, take care concerning heat radiation from the choke coil caused by magnetic saturation due to
overload or short-circuited load.

» Use a closed-magnetic-path coil to prevent interference between the channels SWoutl and SWout2.

Capacitors C1, C2, C3

* As large ripple currents flow through C1, C2 and C3, use high-frequency and low-impedance capacitors suitable for switching mode power supplies.
Especially when the impedance of C2 and C3 are high, the switching waveforms may become abnormal at low temperatures. For C2 and C3, do not use
capacitors with extremely low equivalent series resistance (ESR) such as OS capacitors or tantalum capacitors, which may cause abnormal oscillation.

Resistors R1, R2, R3, R4

* R1, R2, R3 and R4 are resistors for setting output voltages. Set the resistors so that Irer is approx. 1 mA. For example, R1 and R2 can be calculated as
shown below.

_ (Voi-Vrery) _ (Voi-V) VREF1 1

RI= e = “ixige (DR = x103 K

IrREF1

© To create the optimum operating conditions, place the components as close as possible to each other.

m Ta-Pp Characteristics

35 ‘ ;
6j-a (Copper Laminate Area)
35.8°CIW (30.8 cm?)
3.0 382°C/W (15.6 o) 100 Vo
g 2 sacm‘(amcmz) \ Pp =Vo:lo <W —1>—VF-|O é—m >
= 25 !
g \
o 12)
p 52.3°C/W (3.34 cm?)
S 20 !
g 69.2°CW (0.84 c) Vo : Output Voltage
815 Vin @ Input Voltage
o \ lo : Output Current
% 10 nx : Efficiency (%)
a \\ VF : D1 Forward Voltage
05 SJIPB-H6--0.45V (lo=1A)
00

25 0 25 50 75 100 125135150
Ambient Temperature Ta (°C)

Note 1: The efficiency depends on the input voltage and the output current. Therefore, obtain the value from the efficiency graph and substitute the percent-
age in the formula above.
Note 2: Thermal design for D1 must be considered separately.
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1-1-3 Multi-Output Type Regulator ICs

SIS IRTIRERY 2-Output, Surface-Mount, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)
« Compact surface-mount package (TO252-5) Ratings
Parameter Symbol Unit
« Output current: 1.0A x 2 S 008
DC Input Voltage ViN't 18 \Y
. : < = -
Low dropout voltage: Voir < 0.6V (at lo = 1A) Output Control Terminal Voltage Ve 6 \
« Built-in overcurrent and thermal protection ; lo1 1.0
- Output Current™ A
circuits loz 1.0
Power Dissipation (with two outputs ON) Pp2 1 w
- A | . t. Junction Temperature Tj -30to +125 °C
p p Iications Operating Ambient Temperature Top —30to +85 °C
» Secondary stabilized power supply (local Storage Temperature Tstg —40 to +125 °C
power supply) Thermal Resistance (Junction to Ambient Air) Bj-a 95 °C/W
Thermal Resistance (Junction to Lead) Oic 6 °C/IW
*1: VIN (max), lo1 (max) and loz2 (max) are restricted by the relation Po = (VIN —Voz1) X o1 + (VIN - Vo2) X lo2.
*2: When mounted on glass-epoxy board of 30 x 30mm? (copper laminate area 4.3%)
Thermal protection may operate when the junction temperature exceeds 135°C.
m Electrical Characteristics
Ratings
Parameter Symbol SI-3002KWM Unit
min. typ. max.
Vo1 3.234 3.300 3.366
TRV ‘Conditions VIN=5V, lo=10mA v
AR = 2.450 \ 2.500 \ 2.550
| conditions ViIN=5V, lo=10mA
AVOLINEL ‘ ‘ 20
Line Reculat | conditions VIN=4.5 to 10V, l0=10mA .
ine Regulation AVOLINE2 ‘ ‘ 20
| conditions ViN=4.5 10 10V, lo=10mA
AVoLoap1 ‘ ‘ 30
Load Reaulat | conditions VIN=5V, 10=0 to 1A .
oad Regulation AVoLoap2 ‘ ‘ 30
| conditions VIN=5V, 10=0 to 1A
3 AT VbIFL ‘ ‘ 0.6 v
ropout Voltage
e . ‘Conditions lo=1A
AVoUATa | 0.3 |
Temperature Coefficient of ‘ Conditions Ti=0 to 100°C mv/eC
Output Voltage AV02/ATa ‘ +0.3 ‘
| conditions Ti=0 to 100°C
RREJL ‘ 60 ‘
) o | conditions ViN=5V, f=100 to 120Hz
Ripple Rejection dB
RREJ2 ‘ 60 ‘
| Conditions Vin=5V, =100 to 120Hz
Isi 1 12 | |
Overcurrent Protection Starting ‘ Conditions VIN=5V A
Current'? Is12 1.2 ‘ ‘
‘ Conditions VIN=5V
] - Iq | 1 | 15
Quiescent Circuit Current — mA
| conditions VINS5V, 10=0A, V=2V
Circuit Current at Output OFF 19075 | | 05 mA
freult Current at Outpu \ Conditions VINSBV, Ve=0V
Control Voltage (Output ON)2 Ve, H 2 \Y
Control Voltage (Output OFF) Ve, IL 0.8 \
Ve Control Current Ie, IH 5 LA
Terminal | (Output ON) ‘Conditions Ve=2.7V
Control Current Ic, IL —100 ‘ ‘ LA
(Output OFF) ‘ Conditions Vc=0.4V
Output OFF Voltage Vo(or) \ | 05 v

*1: Is1 1 and Is1 2 are specified at the 5% drop points of output voltages Vo1 and Vo2 on the condition that Vin = the condition of protection starting current, lo = 10 mA.
*2: Output is ON when the output control terminal Vc is open. Each input level is equivalent to LS-TTL. Therefore, the devices can be driven directly by LS-TTLs.
Channels 1 and 2 are turned on or off at the same time.
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m External Dimensions (TO252-5)

SI1-3000KWM Series

(Unit : mm)
6.60'%%°
. 2301020 5.34°0%
s,eo:z : 010 (5.04)
< ‘ 5.347 ‘ 1.050" (1.50)
k) T T
A1 N H i
-
)
3l g 2
S| g SEATING PLANE 3
3 _ 0.00100.127 3
> &
| 8
[l % il e
8| N IR
s lelo.1] ~
\/ i Pin Assi
—L\D@ ‘ ‘ in Assignment
0.50*%1° ® Ve
(1.00) @ Vou
. . 230202 Plastic Mold Package Type 3 GND
Flammability: UL 94V-0 @ VN
Product Mass: Approx. 1.48 g ® Vo2
mBlock Diagram
Vin Vout1
L5 SThf ® °
. | 3 j
71 on 1
Drive'
ocp AMP2 Counﬂi
ON/
Ve OFF
1 7T
Vourz
5 O
Drive' Z]i
| 4 Cout2
ocp AMP2
GND
. 3
7T T 7T
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I1-2 Motor Driver ICs

Selection Guide

2-Phase Stepper Motor Unipolar Driver ICs

Excitation Method 1.0 12 St 1C ;rrent (A)Z.O 30 \b//l;:g;:l:c)p Y Package Remarks Page
SLA7022MU SLA7029M to 46 ZIP15Pin with Fin 100
2-Phase Excitation SMA7022MU SMAT7029M to 46 ZIP15Pin 100
SMA7036M to 46 ZIP15Pin 102
SLA7027MU SLA7024M SLA7026M to 46 ZIP18Pin with Fin 104
SLA7031M SLA7032M SLA7033M to 46 ZIP18Pin with Fin 106
SLA7050M SLA705IM | SLA7052M to 46 ZIP18Pin with Fin Built-in sequencer 108
2-Phase/1-2 Phase
Excitation SLA7070MR SLA707IMR | SLA7072MR | SLA7073MR | to 46 ZIP23Pin with Fin Built-in sequencer, Current sensing resistors 110
SLA7070MPR SLA707IMPR | SLA7072MPR | SLA7073MPR | to 46 ZIP23Pin with Fin Built-in sequencer, Current sensing resistors, Protection circuit | 110
SLA7080MR SLA708IMR | SLA7082MR | SLA7083MR | to 46 ZIP23Pin with Fin Built-in Current sensing resistors 112
SLA7080MPR SLA708IMPR | SLA7082MPR | SLA7083MPR | to 46 ZIP23Pin with Fin Built-in Current sensing resistors, Protection circuit 112
2W1-2 Phase Excitation SLA7042M SLA7044M to 46 ZIP18Pin with Fin 114
U Step Support SLA7065M SLA7066M | SLA7067M to 46 ZIP21Pin with Fin Built-in sequencer 116
SI-7321M to 46 HSOP44Pin Built-in sequencer 118
4W1-2 Phase Excitation | SLA7060M SLA7061M SLA7062M to 46 ZIP21Pin with Fin Built-in sequencer 120
1 Step Support SLA7075MR SLA7076MR | SLA7077MR | SLA7078MR | to 46 ZIP23Pin with Fin Built-in sequencer, Current sensing resistors 122
SLA7075MPR SLA7076MPR | SLA7077MPR | SLA7078MPR | to 46 ZIP23Pin with Fin Built-in sequencer, Current sensing resistors, Protection circuit | 122
Serial Signal Generator for SLA704x
Part Number Power Supply Voltage (V) Package Page
PG001M 4.5t05.5 DIP16 124
3-Phase Stepper Motor Driver ICs
Excitation Method Part Number | Power Supply Voltage (V) | Output Current (A) Package Remarks Page
2-Phase/2-3 Phase Excitation| SLA7611M to 36 3.0 ZIP18 with Fin(SLA18Pin) 126
5-Phase Stepper Motor Driver ICs
Excitation Method Part Number Power Supply Voltage(V) Package Remarks Page
New Pentagon Drive SI-7510 to 44 DIP30Pin SLA5073+SLA5074 for Outputs 128
Brush DC Motor Driver ICs
Output Current (A)
Part Number NEETE Maximum Power Supply Voltage (V) Package Remarks Page
STA6940M 4.0 8.0(tw<100S) 10 to 44 ZIP18Pin Single Full Bridge 130
Brushless DC Motor Driver ICs
Part Number Output Current (A) Power Supply Voltage(V) Package Remarks Page
SPI-6631M 3.0 13 to 33 HSOP16Pin Predrive+Power 132
High Voltage 3 Phase Motor Driver ICs
- ——

Part Number B:?;r:;: " gllﬁ;e% Ro(r:y/\':)s at Package Pe};;/l;aege S’\\Il‘v?tlgh 'EE&E@ VIO TP:;echS(;rcuncs) T Main Application Remarks Page
SX68001M 1.25Q | SOP27pin |Surface-mount| MOS 1 O - O O — | Fan Motor Built-in a 7.5V regulator output | 134
SMA6821MP 250V 20 1.4Q | SMA 24pin | Full Mold MOS 2 @) O - — — | Fan Motor Built-in a 7.5V regulator output | 136
SLA6826M 1.4Q | SLA 24pin With Fin MOS 2 @) O - — — | Fan Motor Built-in a 7.5V regulator output | 136
SMA6861M 1.4Q | SMA 24pin | Full Mold MOS 2 O - O O — | Fan Motor 138
SX68002M 3.2Q | SOP27pin |Surface-mount| MOS 1 O — O O — | Fan Motor Built-in a 7.5V regulator output | 134
SMA6822MP 15 3.6Q | SMA 24pin | Full Mold MOS 2 O O — — — | Fan Motor Built-in a 7.5V regulator output | 136
SLA6827M 3.6Q | SLA 24pin With Fin MOS 2 O O — — — | Fan Motor Built-in a 7.5V regulator output | 136
SMAG862M 3.6Q | SMA 24pin | Full Mold MOS 2 O - ©) O — | Fan Motor 138
SX68003M 500V 2.0Q | SOP27pin |Surface-mount| MOS 1 O - O O — | Fan Motor Built-in a 7.5V regulator output | 134
SMA6823MP 2.0Q | SMA 24pin | Full Mold MOS 2 (@) O - - — | Fan Motor Built-in a 7.5V regulator output | 136
SLA6828M 25 | 2.0Q | SLA24pin | WithFin MOS 2 O O - — — | Fan Motor Built-in a 7.5V regulator output | 136
SMAG863M 2.0Q | SMA 24pin | Full Mold MOS 2 O - O O — | Fan Motor 138
SLA6868M 2.0Q | SLA 24pin With Fin MOS 2 O - O O — | Fan Motor, Dishwaher Pump 138
SLAGBO5MP 1.75V | SLA 23pin With Fin IGBT 2 O — — O — | Compressor for Refridgerator, Pump 140
SLA6845M 30 1.75V | SLA 24pin With Fin IGBT 3 O O — — — | Washing Machine Fan 3 shunt, Built-ina 7.5V regulator output | 142
SCM1103M 5.0 1.7V SCM Full Mold IGBT 3 O — — O O | Compressor for Refridgerator 3 shunt 144
SCM1104M 8.0 1.75v SCM Full Mold IGBT 3 O — — O O | Compressor for Ar-conditioner, Washing Maching Drum | 3 shunt 144
SCM1104MF 1.75vV SCM With Fin IGBT 3 O — — O O | Compressor for Ar-conditioner, Washing Maching Drum | 3 shunt 144
SCM1101M 6oov 1.75V SCM Full Mold IGBT 3 O — — O O | Compressor for Air-conditioner, Washing Machine Drum | 3 shunt 144
SCM1101IMF 10 1.75V SCM With Fin IGBT 3 O - - O O | Compressaor for Air-conditioner, Washing Maching Drum | 3 shunt 144
SCM1106M 2.2V SCM Full Mold IGBT 3 O — — O O | Compressor for Air-conditioner, Washing Machine Drum | 3 shunt 144
SCM1106MF 2.2V SCM With Fin IGBT 3 (@) — — O O | Compressor for Air-conditioner, Washing Machine Drum | 3 shunt 144
SCM1105MF 1.75V SCM With Fin IGBT 3 O - - O O | Compressaor for Ar-conditioner, Washing Maching Drum | 3 shunt 144
SCM1110MF 15 2.2V SCM With Fin IGBT 3 O — — O O | Compressor for Air-conditioner, Washing Machine Drum | 3 shunt 144

*:UVLO.....Under Voltage Lock OUT

THD ... Thermal Detect
TSD ... Thermal Shut Down

OCP ..... Over Current Protection
STP ... Shoot Through Prevention
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Application Note

m Setup Precautions

e Recommended mounting torque
0.588 to 0.784 [N*m](6.0 to 8.0 [kgfecm])
e Recommended silicone grease
Shin-Etsu Chemical Co., Ltd.: G746
Momentive Performance Materials Inc.: YG-6260
Dow Corning Toray Silicone Co., Ltd.: SC102
Please select proper silicone grease carefully since the oil in some
grease products may penetrate the device and result in an extremely
short device life.

1-2 Motor Driver ICs

m Handling Precautions

When using the following products that use C-MOS circuits for input

terminals, observe the following.

SMA7036M/SLA7031M/SLA7032M/SLA7033M

SLA7050M/SLA7051M/SLA7052M

SLA7060M/SLA7061M/SLA7062M

SLA7065M/SLA7066M/SLA7067M

SLA7070MR/SLA7071MR/SLA7072MR/SLA7073MR

SLA7070MPR/SLA7071MPR/SLA7072MPR/SLA7073MPR

SLA7075MR/SLA7076MR/SLA7077MR/SLA7078MR

SLA7075MPR/SLA7076MPR/SLA7077MPR/SLA7078MPR

SLA7080MR/SLA7081MR/SLA7082MR/SLA7083MR

SLA7080MPR/SLA7081MPR/SLA7082MPR/SLA7083MPR

SMA6800M Series

SLA6800M Series

SCM1100M Series

e Carefully control the humidity of the room to prevent the buildup of static
electricity. Since static electricity is particularly a problem during the
winter, be sure to take sufficient precautions.
Take care to make sure that static electricity is not applied to the IC
during wiring and assembly. Take precautions such as shorting the
terminals of the printed circuit board to ensure that they are at the same
electrical potential.
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

m Absolute Maximum Ratings

SLA7022MU/SLA7029M/SMA7022MU/SMAT7029M PRI EET-RS (] EXi o]y

(Ta=25°C)
Ratings .
e S SLA7022MU SLA7029M | SMA7022MU | SMA7029M R
Motor Supply Voltage Vee 46 \%
FET Drain-Source Voltage Voss 100 \Y
Control Supply Voltage Vs 46 \Y
TTL Input Voltage Vin 7 \Y
Reference Voltage Vrer 2 \%
Output Current lo 1 | 15 1 | 15 A
Fser DlEsFaiar Po1 4.5 (Without Heatsink) 4.0 (Without Heatsink) w
Poz 35 (Tc=25°C) 28 (Tc=25°C) w
Channel Temperature Ten +150 °C
Storage Temperature Tsig —40 to +150 °C
m Electrical Characteristics oo
(Ta=25°C)
Ratings
Parameter Symbol SLA7022MU SLA7029M SMA7022MU SMA7029M Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
(Sl Sy G Is” 10 15 10 15 10 15 10 15 A
‘ Condition Vs=44V Vs=44V Vs=44V Vs=44V
Control Supply Voltage Vs 10 24 44 10 24 44 10 24 44 10 24 44 \Y
Voss 100 100 100 100
AR EEEE TS ‘Condition Vs=44V, loss=250A Vs=44V, loss=250A Vs=44V, loss=250A Vs=44V, loss=2501A v
T ON Vos | | os8s | | o6 | | oss | | o6
BiEgs ‘Condilion Io=1A, Vs=14V Ib=1A, Vs=14V Io=1A, Vs=14V Io=1A, Vs=14V v
FET Drain Leakage Current loss ‘ ‘ 4 ‘ ‘ 4 ‘ ‘ 4 ‘ ‘ 4 mA
® 9 ‘Condition Vbss=100V, Vs=44V Vbss=100V, Vs=44V Vbss=100V, Vs=44V Voss=100V, Vs=44V
% FET Diode Forward Voltage Veo ‘ ‘ L2 ‘ ‘ 11 ‘ ‘ 12 ‘ ‘ = \
3 |condition Io=1A Io=1A Io=1A Io=1A
g I | | 40 | | 40 | 40 | | 40 | R
6 TTL Input Current ‘Condilion Vin=2.4V, Vs=44V Vin=2.4V, Vs=44V Vin=2.4V, Vs=44V Vin=2.4V, Vs=44V H
Q e | | o8 | o8 | 08 | | o8 A
‘Condition Vii=0.4V, Vs=44V Vii=0.4V, Vs=44V Vii=0.4V, Vs=44V Vii=0.4V, Vs=44V
Vi 2 2 2 2
o ‘Condition 10=1A Io=1A Io=1A 1o=1A
TTL Input Voltage (Active High) Vi ‘ ‘ 08 ‘ ‘ 08 ‘ ‘ 08 ‘ ‘ 08 \
‘ Condition Voss=100V Vpss=100V Vpss=100V Voss=100V
Y | 2 [ ] 2 1 | 2 [ ] 2 [ |
TTL Input Voltage (Active Low) ‘Condition Vpss=100V Voss=100V Voss=100V Vpss=100V v
Vi | | os | | o8 | | o8 | | o8
‘Condition Io=1A Io=1A Io=1A Io=1A
8 T | o5 | | o5 | | 05 | | o5 |
‘Q ‘Condilion Vs=24V, 10=0.8A Vs=24V, Ib=1A Vs=24V, 10=0.8A Vs=24V, Ib=1A
% Switching Time T ‘ 0.7 ‘ ‘ 0.7 ‘ ‘ 0.7 ‘ ‘ 0.7 ‘ us
‘g ‘Condition Vs=24V, 10=0.8A Vs=24V, Ib=1A Vs=24V, [0=0.8A Vs=24V, [b=1A
° T 01 01 01 | 01
< ‘Condltlon Vs=24V, 10=0.8A Vs=24V, Ib=1A Vs=24V, [0=0.8A Vs=24V, [b=1A
100 | ics




SLA7022MU/SLA7029M/SMA7022MU/SMA7029M

mInternal Block Diagram

6

1
@)
1, 6, 10, 15pin
Description of pins
i Excitation input signal
Active H Active L
1pin OUTA OUT A
! 6pin OUT A OUT A
10pin OouT B OUTB
: 15pin OUT B OouT B
‘w‘l 50 El 02 80 Ei 80 3
=7 T2 %3 40053 “o
m Typical Connection Diagram (Recommended component values)
Vee (42V max) Excitation signal time chart
2-phase excitation
+
clock 1 2 & 0 1
INA L
INs H H L L H
Vb (5V)
1-2 phase excitation
I3 rzé rn
clock| 0|1|2|3(4|5|6|7|0|1|2]|3
- 2 { Taa INv [H/H[H|H|L|L|[L|L|H|H|H|H
J | tda |L|L|L|H|L|L|L|H|L|L|L|H
R Ne | L|L|H[H|H[H][L][L]|L|L|H|H
l”i tde [L|H|L|L|L|H|/L|L|L|H|L]|L
o tdA and tdB are signals before the inverter
. stage.
i ioOpen rl :510Q C1 : 330 to 500pF
A ACU”QC‘W r2 :100Q (VR) C2 : 330 to 500pF
5 13 : 47kQ C3: 2200pF
[ 14 47kQ C4 : 2200pF
WAt 15 : 2.4kQ Rs : 1.8Q typ (7022MU)
16 :2.4kQ (A=2W) 10 typ (7029M)
m External Dimensions (ZIP15 with Fin [SLA15Pin] /ZIP15[SMA15Pin]) (Unit:mm)
SLA7022MU/SLA7029M SMA7022MU/SMA7029MA
932:015 31%02 220150 o2 Epoxy resin package Epoxy resin package
‘ 31%02
HEE : 3 HE
Aag = HE [\[ m{g‘z
TG — ]
HILHTHTL - L W = W in:
02 w02 lL1s'87 2274 &7 5o | &8
0.65501 || Ll 11501 X 6.3:06 e 0.551 o (75 =}
4207 14xP2.03t04=28 4208 756 4207 P2.03:01x14=28.42
14xP2.0340.7=28.42+10 P2.0340-1x14=28, a2
31.3%02 31.3'02
123 15
Forming No. No.853 Forming No. No.855 Forming No. No.1054 Forming No. No.1055
Product Mass : Approx.6g Product Mass : Approx.4g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SVVAVAORINY/M 2-Phase Excitation

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Motor Supply Voltage Vee 46 \Y
Control Supply Voltage Vs 46 \Y
FET Drain-Source Voltage Voss 100 \Y
TTL Input Voltage Vin —0.3t0 +7 \4
SYNC Terminal Voltage Vswne -0.3to +7 \Y
Reference Voltage Vrer -0.3t0 +7 \%
Sense Voltage Vrs -51t0 +7 \%
Output Current lo 15 A
e Po1 4.0 (T-=25°C) w
ower Dissipation Pos 28 (T=25°C) W
Channel Temperature Ten 150 °C
Storage Temperature Tsig —40 to +150 °C
Operating Ambient Temperature Ta —20 to +85 °C
m Electrical Characteristics
Ratings )
Parameter Symbol - Unit
min. typ. max.
| 10 15
Control Supply Current S_ - mA
‘ Condition Vs=44V
Control Supply Voltage Vs 10 24 44 \%
FET Drain-S Volt Voss 100 \%
rain-Source Voltage
in-sou 9 | condition V=44V, loss=2500A
FET ON Volt Vs | | 06 \
oftage [ Condition Io=1A, Vs=10V
FET Diode Forward Volt Veo | | L v
iode Forward Voltage —
o ‘ Condition Iso=1A
FET Drain Leak Cl t loss ‘ ‘ 250 A
rain Leakage Curren
: e | condiion Voss=100V, Vs=44V H
ViH 2 ‘ ‘
Active H ‘Condition b=1A v
ctive
Vie ‘ ‘ 0.8
| condition Voss=100V
2 ||N T inal Vin 2 ‘ ‘
ermina
= ) | Condition Voss=100V
2 Active L \Y
9] Vie ‘ ‘ 0.8
§ ‘ Condition Ib=1A
©
o Input I ‘ ‘ +1
o
A
Q Current | [condition Vs=44V, Vi=0 or 5V H
VsvyncH 4.0 ‘ ‘
Input ‘ Condition Synchronous chopping mode v
Loltage | Vewcl | \ 08
ondition Asynchronous chopping mode
SYNC Terminal K\ t PpIng
IsyneH ‘ ‘ 0.1
Input | [Condition Vs=44V, Vys=5V R
m.
Current Isyncl ‘ ‘ -0.1
| Condition Vs=44V, Vys=0V
Vrer 0 ‘ ‘ 2.0
Input ‘ Condition Reference voltage input v
Voltage VRer 4.0 ‘ ‘ 55
_ |condition Output FET OFF
REF Terminal
Input Irer ‘ ‘ +1 A
Current ‘Condition No synchronous trigger K
Internal Rrer ‘ 40 ‘
- Q
Resistance ‘Condition Resistance between GND and REF terminal at synchronous trigger
Ton \ 15 \
| Condition V=24V, b=1A
8 T \ 05 \
3 | Condition Vs=24V, 1o=1A
T S
% Switching Time Tes ‘ 0.9 ‘ K
8 | Condition Vs=24V, b=1A
o T 0.1
5 | |
Ko | condition Vs=24V, lo=1A
Chopping OFF Ti Tor | v |
oppin me S
LIS ! [ Condition V=24V H
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mInternal Block Diagram

SMA7036M

1 6 5 < 8 14 10 15
[s1]
O O Oz g z o O
1, 6, 10, 15pin
Description of pins
—m ‘m Excitation input signal
Active H Active L
Chopping noise Chopping noise - 1pin OUT A OUT A
blanking timer blanking timer 6pin OUTA OUTA
» (5 s typ) (5 4styp) ] 10pin ouTB ouTB
N f =
o MOSFET e o MOSFET o 15pin OouUTB OUT B
gatecrve | [ Choren SrePpmg, || gae aie
i circuit (12 s typ) (12 s typ) circuit i
Syr;Tchronous Synchronous
chopping cnopping
(ZIEDFLJJIIg C\r%ﬂ\lg
i = ]
< < < | o o )
< )
¢ Oz Og OO 5 O¢ 2
7 2h 40 3 X3 120 1% 9
m Typical Connection Diagram (Recommended component values)
Vece (46V max)
O
+
‘ ‘ ‘ Excitation signal time chart
* ° 2-phase excitation
8 1 6 10 15
ve clock | 0 1 2 0 1
Synca [\ S E—— IV INa L H H
INe | L H H L L H
Vb (5V)
u Synce IN8 1440 INs rn - 8kQ
PchMOS r .
© Refa Refs Rss r2 1 2kQ (VR)
Rs (1to 2W) : 1Q typ
PchMOS : HN1J02FU (Toshiba)
2 Inv 1 7404
Inv
Disable (High Active)

m External Dimensions (ZIP15 [SMA15Pin])

(Unit : mm)

410.2
31i0.2 -
2.510.2
i s $ TN s
] Lot N @ +0.15
N 1.45*
Sy 5 [Part No. |
0 0y v vrwi v v 3 ,\]
St g
| =
0655 J 055733
1165 4207
|, 4207

P2.03%0-1x14=28.42

31.3+D.2

(T O L T L. 1 1)

(UM N A

Formina No. No.1054

Epoxy resin package

(Vv vvyvToy

-l

1.16%015

P2.03%0-1x14=28.42

Formina No.

0.62t0-1

No.1055

Product Mass : Approx.4g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

S WAV AR SIS WAVA ZANV I WAVAOVA\Y /I 2-Phase/1-2 Phase Excitation

m Absolute Maximum Ratings

(Ta=25°C)
Ratings .
Parameter Symbol 9 Unit
SLA7027MU SLA7024M SLA7026M
Motor Supply Voltage Vee 46 \
FET Drain-Source Voltage Voss 100 \
Control Supply Voltage Vs 46 \%
Input Voltage Vin 7 Y
Reference Voltage VRrer 2 \
Output Current lo 1 ‘ 15 ‘ 3 A
5 — Po1 4.5 (Without Heatsink) w
ower Dissipation
P Po: 35 (Tc=25°C) w
Channel Temperature Ten +150 °C
Storage Temperature Tstg —40 to +150 °C
m Electrical Characteristics
Ratings
Parameter Symbol SLA7027MU SLA7024M SLA7026M Unit
min. typ. max. min. typ. max. min. typ. max.
| 10 15 10 15 10 15
Control Supply Current S_ - mA
‘ Condition Vs=44V Vs=44V Vs=44V
Control Supply Voltage Vs 10 24 44 10 24 44 10 24 44 \Y
T DS - Voss 100 100 100 v
rain-Source Voltage
9 ‘ Condition Vs=44V, loss=250pA Vs=44V, lpss=250A Vs=44V, lpss=250A
FET ON Vot Vos | | oss | 06 | | oss v
oltage —
9 ‘ Condition Ib=1A, Vs=14V Io=1A, Vs=14V I0=3A, Vs=14V
FET Dran Leakage Curtent | % | [« | [« | [« "
rain Leakage Curren — m
" ! ge Cu ‘ Condition Voss=100V, Vs=44V Vpss=100V, Vs=44V Voss=100V, Vs=44V
< _ Vso \ | 12 \ 11 | | 23
-2 | FET Diode Forward Voltage — \Y
5 | condition Ib=1A Ib=1A o=3A
8 I | T \ | 40 | | 40 R
[
= L . 5 Condition Viv=2.4V, Vs=44V Viv=2.4V, Vs=44V Vin=2.4V, Vs=44V H
npu urren
Q ! I \ | -os \ R \ [ o8 R
— m
‘ Condition Vii=0.4V, Vs=44V Vii=0.4V, Vs=44V Vii=0.4V, Vs=44V
2 | | 2| | 2 | |
TTL Input Voltage ‘ Condition Io=1A Io=1A Ib=3A v
(Active High) Vi | | o8 \ | o8 | | os
| condition Voss=100V Voss=100V Voss=100V
2] | 2] | 2] |
TTL Input Voltage ‘ Condition Voss=100V Voss=100V Voss=100V v
(Active Low) Vi | HEE | | os | | o8
| condition Ib=1A Ib=1A o=3A
2 T | o5 ] | o5 ] | o5 |
k)
g ‘ Condition Vs=24V, 10=0.8A Vs=24V, Ib=1A Vs=24V, lo=1A
2| quichinaTi Tea [ o7 ] [ oz [ 07 ]
ching Time — S
£ | swiching i [ Conditon Ve=24V, 10=0.8A Vs=24V, lo=1A Vs=24V, 1o=1A .
S it | o1 ] | o1 | o1 ]
< | Condition Vs=24V, [0=0.8A Vs=24V, lb=1A Vs=24V, lo=1A
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SLA7027MU/SLA7024M/SLA7026M

mInternal Block Diagram

8 1 2(6) (5)‘2 E7 12E gg 8‘2 118 11
T T 1, 8, 11, 18pin
[re Tmeal Description of pins
— — Exgtanon input s.lgnal
L<]j o] vt LDJ Active H Active L
e [ Pin 1 OUTA OUTa
[ s 5 Pin 8 OUT& OUTA
. 5 Pin 11 OuUTs OouTs
J} l Pin 18 OuUTs OuUTs
g 50 EO gi § og os 3
9 4 2 3 14 13 15 10
m Typical Connection Diagram (Recommended component values)
Active High Excitation signal time chart
Ve (46V max) 2-phase excitation
+ clock 0 1 2 & 0 1 n - 510Q
INA H L L H H L r2 :100Q (VR)
INA L H H L L H 13 47kQ
Vb (5V) ra : 47kQ
IVsa Vse OUTA OIUTA](:‘JUTE OuTs INB H H L L H H s . 2 4kQ
s I n N — 2.
J|stazoaam LT N | L L H H L |t re :2.4kQ
i 7026M e 17 e [ High C1 : 470pF
al e 7 7027TMU - Clie 1-2 phase excitation C2 : 470pF
IR e so e f%jis cock|o| 1]2]3]al5]6|7][0]2]2]3 gj fggggpi
INe |H|H|L|L|L|L|L|H|H|H|L|L Rs - 10 ty% (7024M)
" INA [L|L|{L|H|[H|H|L|L|L|L|L|H (1102W) 0. 680 typ (7026M)
INe |L|H/H[H[L|L|L|[L|L|H|H|H 1.8Q typ (7027MU)
INe |L|L|L|L|L|H|H[H[L|L|L]|L
Active Low Excitation signal _tim_e chart
2-phase excitation
Ve (46V max)
clock 0 1 2 & 0 1 15100
INA L H H L L H r2 :100Q (VR)
INA H L L H H L rs . 47kQ
ra : 47kQ
Vo 51 , » INe L L H H L L e 2aKk0
[Vsa Vss OUTA OUTA OUTe OUTE o N N
g ra n Na B0 INa INs H H L L H H re : 2.4kQ
1, SLA77(§)222'\I>|/| INA 20 INA | Active o C1 : 470pF
T 00w ™ B o e [ Low 1-2 phase excitation C2 : 470pF
C1 C2 ELO 5 .
i | L nnemnerns o0 o] clock | 0] 1] 2]3]4[s5|6|7|0][1]2]3 g3 égggpi
4
O B = i i ALYLJ“ INa |L|LIH|H|H|H[H|LIL|L|H]H Re 10 ty% (7024M)
Rs INA |H/H{H|L|L|L|{H|{H|H|H|H|L (l2w) §680 typ (7026M)
INe |H|L|L|L|H|H|H|/H|/H|L|L]|L 1.8Q typ (7027MU)
INs |H|H/H|H|H|L|L|L|H|H|HH
m External Dimensions (ZIP18 with Fin [SLA18Pin]) (Unit - mm)
31202
93.2:015 ) 202
\ T’g
EJ: 24592 o 8
=@ __LulNo, ENEA
Lf% 3 4% ¥
R-End syt LA A T
=t 06583 H 182 2.8 %g
J 05591 72,3: :i 83
407 17xP1.68%04=28.56*1

31.3%02

R

123 . ... .. .18

Forming No. No.871 Forming No. No.872

Product Mass : Approx.6g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SIWAVARIR TSI W VAR VAV TSI W-VACE] Il 2-Phase/1-2 Phase Excitation

m Absolute Maximum Ratings (Ta=25°C)
Ratings
Parameter Symbol 9 Unit
SLA7031M | SLA7032M | SLA7033M
Motor Supply Voltage Vee 46 \%
Control Supply Voltage Vs 46 \Y
FET Drain-Source Voltage Voss 100 \%
| Wl Vin -0.3to0 +7 v
nput Voltage
pu 9 Vsyne -0.3to +7
Reference Voltage Vrer -0.3to +7 \%
Sense Voltage Vrs -5t0 +7 \%
Output Current lo 1 ‘ 15 ‘ 3 A
- Po1 4.5(Without Heatsink) W
Power Dissipation
Po2 35(Tc=25°C) w
Channel Temperature Ten +150 °C
Operating Ambient Temperature Ta —20 to+85 °C
Storage Temperature Tstg —40 to +150 °C
mRecommended Operating Conditions
Ratings
Parameter Symbol - 9 Unit Remarks
min. max.
Motor Supply Voltage Vwm 44 \
Control Supply Voltage Vs 10 44 \
VRer 0.1 1.0 \Y The control current precision is degraded at 0.1V or lower.
REF Input Voltage
VRer(dis) 4.0 5.5 \% Output MOS FET OFF
Case Temperature Tc 100 °C Temperature of 4(15)-Pin Lead(without heatsink)
m Electrical Characteristics
Ratings
Parameter Symbol SLA7031M SLA7032M SLA7033M Unit
min. typ. max. min. typ. max. min. typ. max.
@ | S @ Is 10 15 10 15 10 15 A
ontrol Supply Current ‘ Condition Vs=ddV V=44V Vs=44V m
Control Supply Voltage Vs 10 24 44 10 24 44 10 24 44 \Y
Voss 100 100 100
FET Drain- Vol \Y
rain-Source Voltage ‘ Condition Vs=44V, Ioss=250A Vs=44V, loss=250pA Vs=44V, loss=250uA
FET ON Vot Vos | | oss \ | o6 | | o8 v
olage ‘ Condition Ib=1A, Vs=10V Io=1A, Vs=14V I0=3A, Vs=14V
_ Vso \ | 12 \ | 11 | | 23
FET Diode Forward Voltage - \Y
| condition Iso=1A Iso=1A Is0=3A
CET Drain Leakage Current Ioss | | 250 | E) | | 250 R
rain Leakage Curren ‘ Condition Vbss=100V, Vs=44V Vbss=100V, Vs=44V Vbss=100V, Vs=44V H
Vin 20 | \ 20 | 20 | \
Input Voltage ‘ Condition Io=1A Io=1A Ib=3A v
(Active High) Vi | | o8 \ | o8 | | o8
| condition Voss=100V Voss=100V Voss=100V
o | \N Torminal Vin 20 | | 20 | | 20 | |
£ €Mminat 1 out Voltage || Condition Voss=100V Voss=100V Voss=100V v
5 (Active Low) Vi \ | os \ | os | | o8
& | condition Ib=1A Ib=1A Io=3A
S | [ | [ | [ = X
npu urren
8 P ‘ Condition Vs=44V, Vi=0 or 5V Vs=44V, Vi=0 or 5V Vs=44V, Vi=0 or 5V H
Vsvne 4.0 ‘ ‘ 4.0 ‘ ‘ 4.0 ‘ ‘
‘ Condition Synchronous chopping mode Synchronous chopping mode Synchronous chopping mode
Input Voltage \%
Vsne | | o8 | | o8 | | os
. ‘ Condition Asynchronous chopping mode Asynchronous chopping mode Asynchronous chopping mode
SYNC Terminal
Isvic \ | o1 \ | o1 | | o1
‘ Condition Vs=44V, Vsync=5V Vs=44V, Vsync=5V Vs=44V, Vsync=5V
Input Current mA
Isync ‘ ‘ -0.1 ‘ ‘ -0.1 ‘ ‘ -0.1
‘ Condition Vs=44V, Vsync=0V Vs=44V, Vsync=0V Vs=44V, Vsync=0V
Vrer o | | 20 o] 2.0 o | | 20
‘ Condition Reference Voltage input Reference Voltage input Reference Voltage input
Input Current \Y
Vrer 40 | | 55 40 | 55 40 | | 55
. ‘ Condition Output FET OFF Output FET OFF Output FET OFF
REF Terminal
Ince | | =1 | | = | | =
Input Current — . - - HA
‘ Condition No synchronous trigger No synchronous trigger No synchronous trigger
Internal RRrer ‘ 40 ‘ ‘ 40 ‘ 40 ‘ 0
Resistance ‘ Condition Resistance between GND and REF terminal at synchronous trigger | - Resistance between GND and REF terminal at synchronous trigger | Resistance between GND and REF terminal at synchronous trigger
Sense Voltage VRs Vrer Vrer Vrer \%
g T 0.5 0.5 0.5
2 Switching Ti Tstg 0.7 0.7 0.7
% witching l'ime T 01 01 01 HS
[}
S ‘ Condition Vs=24V, 10=0.8A Vs=24V, lb=1A Vs=24V, lb=1A
<
S ch o5 GIEET Torr 12 12 12
< | =hopeing me [ Condition Ve=24V Vs=24V Ve=24V K
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SLA7031M/SLA7032M/SLA7033M

m Internal Block Diagram

18 5« e 7 < 12 17 016 1 18
O Oz Oz j)g Tg 0z0z O
e RN 1,8,11,18pin
Description of pins
Chopping noise (Chopping noise| _ T = g
blanking timer blanking timer Excitation input signal
ZE N (5 45 typ) (5 45 typ) _L} Active H Active L
ot MOSFET | ehennig Chopping | | MOSFET G 1pin OUT A OUT A
gate drive( | OFF timer OFF timer f{gate drive 8pin OUT A OUT A
0 circuit (12 s typ) (12 ps typ) circuit u P - —=
Synchronous Synchronous 11p!n ouT g ouTB
chopping chopping 18pin OouT B ouTB
e =
< o
< < < Lo o ) @
» (®)] (g Oy (g z 9
g & zg i 3T =’ 55 0%

mTypical Connection Diagram (Recommended component values)

Active High
Vee (46Vmax)
e} ’ . . . .
. . Excitation signal time chart
H H 2-phase excitation 1-2 phase excitation
\7/5A1§SB juﬁ;unlgursguu clock 0 1 2 3 0 1 clock | 0| 1[{2|3|4|5|6|7|0|1|2|3
2 aen e e —Om. INa | H L L H H L INA [H/H|L|L|L|L|[L|H|H[H|L]|L
SLA7031M VB ONE | pcive — —
g e S wowpw [N L | H [ H L L H INA |L|L|L|HIH/H|LL|L|L]L|H
1 —one INe | H H L L H | H INe |L|H|H|H|L|[L|L|L|L|H|H|H
INe | L L H H L | L INe |L|L|{L|L|LIH/H/H]L|L|L|L
ri :4kQ
r2 :1kQ (VR)
Rs: 1Q typ (7031M/7032M)
(to2wW) 0.68Q typ (7033M)
Active Low
Excitation signal time chart
veuene 2-phase excitation 1-2 phase excitation
ﬁ H H cock| 0 [ 1 [ 2 | 38 o0 1 clock |[0]1]2]3]4]5]6]7]0]|1]2]3
I e INa | L H H L L H INe |[L|L|H|H|H|/H|H|L|L|L|H]|H
o vsB Dunouﬁoumom:e INA H L L H H L Ne B alalctc ctale A alalL
INe 18— Oy
ST e INe | L Ll H | H | L L INe |H|L|L|L|[H[H[H|H|[R|[L|L]L
"8 13 SthToso me ko, (Lo INE | H H L L H | H N |H|H[H|H|[H|[L[L[L[H][H]H]H
INs 16O
RsA ResA ResB RsB GA GB rl '4kQ
4] 10 a] 15 r2 : 1kQ (VR)
N Rs : 1Q typ (7031M/7032M)
(to2wW) 0.68Q typ (7033M)
m External Dimensions (ZIP18 with Fin [SLA18Pin]) (Unit : mm)
31202
93.2015 24.4202 93.21015x38 4,802
‘ 16.4202 [ 17201
" gl
EHE 2 .3
e R B L
R-End E:ﬁ WWWWWWWWH ;i‘
B 0.653% 183 22008 g
0.65°8% J0.5518§ 72324 3:“3
17xP1.68+04=28.56+1 — 17xP1.68:04=28.56*1 ’
313002
Forming No. No.871 Forming No. No0.872

Product Mass : Approx.6g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SIWAVATRIWAVORYR TR WAWAVRYAY R 2-Phase/1-2 Phase Excitation, Built-in Sequencer

m Absolute Maximum Ratings (Ta=25°C)
Ratings
PRI Sl SLA7050M | SLA705IM | SLA7052M U
Motor Supply Voltage Vm 46 \
Load Supply Voltage Vs 46 \%
Logic Supply Voltage Vce 6 \%
Output Current lo 1 2 3 A
Logic Input Voltage VIN —0.3to Vcc+0.3 \
REF Input Voltage VREF —0.3to Vcc+0.3 \
Sense Voltage VRs -2t0 +2 \
o Pp1 4 (Without Heatsink) W
Power Dissipation P2 20 (Te=25°C) w
Junction Temperature Ti +150 °C
Operating Ambient Temperature Ta —20 to +85 °C
Storage Temperature Tstg —30to +150 °C
mRecommended Operating Conditions
Ratings
Parameter Symbol min. e Unit Remarks
Motor Supply Voltage Vm 44 \
Load Supply Voltage Vs 10 44 \%
Logic Supply Voltage Vce 3.0 55 \Y The Vcc surge voltage should be 0.5V or lower.
REF Input Voltage VREF 0.1 1.0 \Y The control current precision is degraded at 0.1V or lower.
Case Temperature Tc 100 °C Temperature at pin-10 Lead (Without heatsink)
u Electrlcal CharaCterl stics (Vce = 5V, Vs = 24V, Ta = 25°C, unless otherwise specified)
Ratings
Parameter Symbol SLA7050M SLA7051M SLA7052M Unit
min. typ. max. min. typ. max. min. typ. max.
Iss 15 15 15 mA
i ‘ Conditions Normal operation Normal operation Normal operation
Main Supply Current s ‘ ‘ 100 ‘ ‘ 100 ‘ ‘ 100 N
‘ Conditions Sleep mode Sleep mode Sleep mode H
Logic Supply Current Icc 3 3 3 mA
Output MOSFET Breakdown Vbss 100 100 100 v
Voltage ‘ Conditions Vs=44V, lbss=1mA Vs=44V, lboss=1mA Vs=44V, lpss=1mA
° o Ros (on) | | oss | | o5 | | o027 0
utput MOSFET ON £ ® | [ conditions b=1A b=1A Io=3A
Output MOSFET Diode Forward Vsp ‘ ‘ 1.2 ‘ ‘ 1.1 ‘ ‘ 2.3 v
Voltage | conditions Iso=1A Iso=1A Is0=3A
Maximum Clock Frequency Felock 100 100 100 kHz
Logic Input Voltage ViL Vce-0.25 Vce:0.25 Vce-0.25 v
ViH Vce:0.75 Vce:0.75 Vce:0.75
Logic Input Current I = = = HA
liH +1 +1 +1
VREF 0 15 0 15 0 15
‘ Conditions Normal-operation current control Normal-operation current control Normal-operation current control
REF Input Voltage \
VREFS 2 ‘ ‘ Vee 2 ‘ ‘ Vce 2 ‘ ‘ Vee
‘ Conditions Output OFF (sleep) Output OFF (sleep) Output OFF (sleep)
REF Input Current IREF +10 +10 +10 HA
Sense Voltage VRs Vrer Vrer Vrer \%
PWM OFF Time Torr 12 12 12 us
PWM Minimum ON Time TON (min) 5 5 5 us
) Tse 100 100 100
D= SR D (R e [ Conditions Veer: 2.0 1.5V, lo: 0.75A Veer: 2.0 1.5V, lo: L5A Veer: 2.0 1.5V, lo: 2.0A 1S
Tonc I I | 25
o . ‘ Conditions Clock - Out Clock — Out Clock - Out S
Switching Time Torrc ‘ 20 ‘ ‘ 20 ‘ 20 ‘ H
‘ Conditions Clock - Out Clock - Out Clock - Out
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SLA7050M/SLA7051M/SLA7052M

mInternal Block Diagram and Pin Assignment

o
o
g z % 9 év i < § 5 2 % z g Pin No. Symbol Function
v O--0O:-0O;--------- O0---O0--0-0 Oz~ 010 1 OutA Phase A output
e Y 7 S A it i i AR f 2 NC No Connection
i § 3 OutA/ Phase A output
f 3 4 GA No Connection
§ § 5 Vee Logic supply
i § 6 SenseA Phase A current sense
§ Gonrol g ‘ ’ Gontol 1 7 Clock | Step Clock input
f 3 8 Sync Synchronous PWM control signal input
§ § 9 Ref Control current setting & output OFF
} B : 10 GND Device GND
R 6,,,,,,’,iiiiiff:ffg,% B(gf72;),’,?:,?;,7,;7;,,,,,5,,,,,J 11 Ccw/CCw Normal/reverse contr?I input
2 m 3 o 2 12 Full/Half Full/Half Step control input
> ® 13 SenseB Phase B current sense
Truth Table 14 Vs Load supply (motor supply)
L H 15 GB No CorTection
cwiccw cw cow 16 OutB/ Phase B output
Full/Half Ful Half =l Ne No Connection
e Enable Disable 18 OutB Phase B output
Sync Asynchronous Synchronous
Clock §

* REF terminal turns into normal operation at VREF < 1.5V.
The output is disabled (Output OFF) at VREF > 2V.

m Typical Connection Diagram

Vee=3.0-5.5V
Disable
QL

Micro-
computer,
etc

cB

Vs=10~44V

SLA7050M
SLA7051M
SLA7052M

S-GND

7T

Rs=0.1 to 2Q (Power dissipation should be: P=lo? x Rs)
R1=10kQ CA=100uF/50V
R2=5.1kQ (VR) CB=10uF/10V

Q1:T.B.D

* Vcc line noise precaution:
The device may malfunction if the Vcc line noise exceeds 0.5V.

* Be sure to connect the unused logic input terminals (CW/CCW, F/H, Sync) to Vcc
or GND. If they are open, the device will malfunction.

* GND pattern precaution:
Separating the Vcc system GND (S-GND) and Vs system GND (P-GND) from the
device GND (10-Pin) helps to reduce noise.

m External Dimensions (ZIP18 with Fin [SLA18Pin])

(Unit : mm)

31102
932015 24.4%02 03.2:015x38  4.8%02
16.4502 ™7 17201
o D S %f
S e
AR Part Number @
©|l% | g 102
| o 2.45 S
a5 &
e 4
R-End Syl U U e -
= 0es83] 163 g
065'8% | 183 J 0.55:8% &
4*07 +0.4, +1
17xP1.68*0-4=28.56+1 17xP1.68*0-4=28.56*
31.3t0.2
123 - e 18
Forming No. No.871 Forming No. No.872

Product Mass : Approx.6g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SV Y eV AV R VIRV VIS 2-Phase/1-2 Phase Excitation Support, Built-in Sequencer

m Features m Absolute Maximum Ratings

. Liqegp of buiIt-_in current sense resistor and Parameter Symbol Ratings Unit FEmEie
built-in protection circuit-type Motor Supply Voltage Vi 46 IV

* Power supply voltages, VeB: 46 V (max), 10 to Driver Supply Voltage Ves 46 \Y
44V normal operating range Logic Supply Voltage Voo 6 \Y

* Logic supply voltages, Vop: 3.0 to 5.5V Output Current lo *1 A Mode F

* Maximum output currents: 1 A, 1.5 A, 2 A, and Logic Input Voltage Vin —0.3 to Voo+0.3 \Y
3A REF Input Voltage Vrer -0.3to Voo+0.3 \%

* Built-in sequencer Sense Voltage Vrs +2 \Y Excluding tw<1lus

« Self-excitation PWM current control with fixed Power Dissipation PD 4.7 W When Ta = 25°C
off-time 17 When Te = 25°C

« Synchronous PWM chopping function prevents ~ _Junction Temperature Ti +150 °Cc
motor noise in Hold mode Operating Ambient Temperature Ta —20to +85 °C

« Sleep mode for reducing the IC input current Storage Temperature Tsg —301t0 +150 °C

in stand-by state

« ZIP type 23-pin molded package (SLA
package)

*1: Output current value may be limited for the SLA7070MR, MPR (1.0 A), SLA7071MR, MPR (1.5 A), SLA7072MR, MPR
(2.0 A), and SA7073MR, MPR (3.0 A), depending on the duty ratio, ambient temperature, and heating conditions.
Be sure that junction temperature of Tj is not exceeded under any circumstances.

m Recommended Operating Conditions

Parameter Symbol - Rating Unit Remarks
min. max.
Motor Supply Voltage Vm 44 \
Driver Supply Voltage Vs 10 44 \4
Logic Supply Voltage Vce 3.0 55 V  |The Vcc surge voltage should be 0.5 V or lower
Case Temperature Tc 90 °C  |Temperature at Pin-12 Lead (without heatsink)
m Electrical Characteristics
Parameter Symbol - Ralngs Unit Conditions
min. typ. max.
. IeB 15 mA In operation
AT I3y It leBs 100 HA Sleep 1 and Sleep 2 modes
Logic Supply Current Icc 5 mA
Output MOSFET Breakdown Voltage V(BR)DSS 100 \ VBB=44V, ID=1mA
0.7 0.85 SLA7070M, ID=1.0A
Output MOSFET ON Resistance Ros(on) 045 06 Q SLA7071M, ID=1.5A
0.25 0.4 SLA7072M, ID=2.0A
0.18 0.24 SLA7073M, ID=3.0A
0.85 1.1 SLA7070M, ID=1.0A
Output MOSFET Diode Forward Voltage Ve 1.0 125 v SLA7071M, ID=1 54
0.95 1.2 SLA7072M, ID=2.0A
0.95 2.1 SLA7073M, ID=3.0A
Maximum Clock Frequency Fclock 250 kHz When Clock Duty = 50%
A ViL 0.25VDD
Logic Input Voltage
S Y ViH 0.75VDD v
Logic Input Current I 1 PA
liH *1
0.04 0.3 SLA7070MR/7070MPR, within the current setting range
Vrer 0.04 0.45 SLA7071MR/7071MPR, within the current setting range
REF Input Voltage 0.04 0.4 \ SLA7072MR/7072MPR, within the current setting range
0.04 0.45 SLA7073MR/7073MPR, within the current setting range
VREFS 2 VDD Output (OFF) Sleep 1
REF Input Current IREF +10 HA
Sense Voltage VSENSE VREF Vv When step reference current ratio is 100%
Sleep-Enable Recovery Time Tse 100 uS Sleepl&Sleep2
Switching Time teon 2.0 us Clock - Out ON
teoff 15 uSs Clock — Out OFF
0.296 0.305 0.314 SLA7070MR/7070MPR, tolerance of +3%
Seise ResigEnae Rs 0.296 0.305 0.314 Q SLA7071MR/7071MPR, tolerance of +3%
0.199 0.205 0.211 SLA7072MR/7072MPR, tolerance of +3%
0.150 0.155 0.160 SLA7073MR/7073MPR, tolerance of +3%
Overcurrent Sense Voltage Vocp 0.65 0.7 0.75 \ SLA7070MPR/7071MPR/7072MPR/7073MPR, when motor coil shorts out
23 SLA7070MPR/7071MPR
Overcurrent Sense Current locp 35 A SLA7072MPR
4.6 SLA7073MPR
Flag Output Voltage VFlagL 1.25 v SLA7070MPR/7071MPR/7072MPR/7073MPR, IFlagL=1.25mA
VFlagH 1.25-VDD SLA7070MPR/7071MPR/7072MPR/7073MPR, IFlagH=-1.25mA
Flag Output Current I'F"agL e 1.25 mA SLA7070MPR/7071MPR/7072MPR/7073MPR
FlagH -1
Step Reference Current Ratio ModeF 100 %
Mode8 70.7 %
PWM Minimum ON Time ton(min) 3.2 Us
PWM OFF Time toff 12 us

The direction in which current flows out of the device is regarded as negative.
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SLA7070MR, MPR/707IMR, MPR/7072MR, MPR/7073MR, MPR

m Internal Block Diagram mPin Assignment
Pin No. Symbol Function
1 OutA Phase A output
o 2
£ 5 3 -
§ i zzx § g % 5 a OutA/ Phase A output
——————— OO -0-0-0-0- O --O-e
18] 6] 7] 8] 9]16[10 15T 11] 5 SenseA Phase A current sense
6 N.C. N.C.
J Reg 7 M1
bre. 8 M2 Excitation mode/Sleep 2 setting input
Sequ;ncev Driver 9 M3
Ll Sleep Cireuit 10 Clock Step Clock input
: : | Protect 11 Ves Driver supply (motor supply)
‘ ‘ 12 Gnd Device GND
DAC 13 Ref/Sleepl Control current mode/Sleep 1 setting input
Synchro 14 Voo Logic supply
SenseA WM Control PWM SenseB 15 Reset Internal logic reset input
Contrel conteol osC 16 CW/CCW Normal/reverse control input
7117 17 Sync PWM control signal input
18 Flag Protection circuit monitor output™
17l 12 19 SenseB Phase B current sense
2(1) OutB/ Phase B current output
22
23 OutB Phase B current output
The protect circuit is deleted and the flag pin is N.C. for SLA7070MR, 7071MR, 7072MR, and 7073MR. *1: N.C. pin for SLA7070MR, 7071MR, 7072MR, and 7073MR.
m Typical Connection Diagram m External Dimensions (ZIP23 with Fin[SLA23Pin])
Vs=10V to 44V 31202
24402 46102
- 16'4:02 > . 1_7t01
‘ Gate burr
932015138
g - IR
Vee=3.0V to 5.5V HECA 9325015 ]
[ 1 Lc1] VoD g% 7
’F‘ = g :c‘: =1 2_45t0.2
zz o = 3 (Measured at
Clock o in| the root)
cwiccw  SLA7070MR,MPR 4 L
Micro- SLA7071IMR,MPR /i(&L o
computer, SLA7072MR,MPR - ki
o SLA7073MR,MPR a
+0.2 R
0.658% a L ossz
Ref/Sleep 22 x P1.27:95 = 27.04%1 NI
SenseA Gnd SenseB 4,507
31.3:02 (Measured at the tip)
rZ 3 - -
(Including the resin burr)
One-point
Gnd
Logic Gnd PoweEnd
Product Mass : Approx.6g

*There is no Flag pin (Pin-18) for SLA7070MR, 7071MR, 7072MR, and 7073MR.
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

m Features

« Lineup of built-in current sense resistor
and built-in protection circuit-type

« Power supply voltages, VBB: 46 V (max),
10 to 44 V normal operating range

« Logic supply voltages, VDD: 3.0 to 5.5V

« Maximum output current lo: 1A, 1.5A, 2A,
and 3A

« Self-excitation PWM current control with
fixed off time

« Synchronous PWM chopping function
prevents motor noise in Hold mode

« Sleep mode for reducing the IC input
current in stand-by state

« ZIP type 23-pin molded package (SLA
package)

SISV Y VAV VISRV VIS 2-Phase/1-2-Phase Excitation

m Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit Conditions

Motor Supply Voltage VM 46 \Y
Driver Supply Voltage VBB 46 \%
Logic Supply Voltage Vop 6 \Y,
Output Current lo *1 A
Logic Input Voltage VIN —0.3 to Vop+0.3 \
REF Input Voltage VREF —-0.3 to Vop+0.3 \
Sense Voltage VRs 2 \Y, Excluding tw<1ps
Power Dissipation Po 47 wW When Ta = 25°C

17 When Tc = 25°C
Junction Temperature Tj +150 °C
Operating Ambient Temperature Ta —20to +85 °C
Storage Temperature Tstg —30 to +150 °C

*1: Output current value may be limited for the SLA7080MR, MPR (1.0A), SLA7081MR, MPR (1.5A),
SLA7082MR, MPR (2.0A), SLA7083MR, MPR (3.0A), depending on the duty ratio, ambient temperature,

and heating conditions.

Do not exceed junction temperature of Tj under any circumstances.

mRecommended Operating Conditions

Parameter Symbol - RalNGS Unit Conditions
min. max.
Motor Supply Voltage VM 44 \Y,
Driver Supply Voltage VeB 10 44 \
Logic Supply Voltage Vobp 3.0 55 \% The Vob surge voltage should be 0.5V or lower.
0.3 When controlling the current for SLA7080M
REF Input Voltage VREF 0.04 0.45 \Y When controlling the current for SLA7081M/SLA7083M
0.4 When controlling the current for SLA7082M
Case Temperature TC 90 °C Rear center (without Fin)
m Electrical Characteristics (Vop=5V, VBB=24V, Ta=25°C, unless otherwise specified)
Ratings . -
Parameter Symbol - g Unit Conditions
min. typ. max.
. IBB 15 mA In operation
MR S G 58S 100 LA Sleep Mode
Logic Supply Current Iop 5 mA
Output MOSFET Breakdown Voltage V(BR)DSS 100 V VBe=44V, lo=1mA
0.7 0.85 SLA7080M, Ip=1.0A
. 0.45 0.6 SLA7081M, Ip=1.5A
Output MOSFET ON Resistance Ros(on) 0.25 04 Q SLA7082M, I0=2.0A
0.18 0.24 SLA7083M, Ip=3.0A
0.85 1.1 SLA7080M, Ip=1.0A
. 1.0 1.25 SLA7081M, Ip=1.5A
Output MOSFET Diode Forward Voltage VF 0.95 12 \Y SLA7082M, I0=2.0A
0.95 2.1 SLA7083M, Ip=3.0A
Maximum Clock Frequency Fclk 250 kHz When Duty = 50%
. Vi 0.25Vop
Logic Input Voltage Vin 0.75Vo0 \%
Logic Input Current I £l A
9 P liH +1 H
0.04 0.3 SLA7080M
VRer 0.04 0.45 SLA7081M
REF Input Voltage 0.04 0.4 \Y SLA7082M
0.04 0.45 SLA7083M
VREFS 2.0 Vop Sleep (“Isss”, “output: OFF”)
REF Input Current IREF +10 HA
Sense Voltage VsENSE VRer—0.03 VREF VRer+0.03 \
0.296 0.305 0.314 Including the resistance due to the product confi (about 5 mQ) for SLA7080M
ST FesEe Rs 0.296 0.305 0.314 o Including the resistance due to the product confi (about 5 mQ) for SLA7081M
0.199 0.205 0.211 Including the ice due to the product configuration (about 5 mQ) for SLA7082M
0.150 0.155 0.160 Including the ice due to the product configuration (about 5 mQ) for SLA7083M
PWM Minimum ON Time ton(min) 3.2 B_SEL: Low
(blanking time) 5.2 Hs B_SEL: High
PWM OFF Time toff 13 s
Sleep-Enable Recovery Time Tse 100 uS Sleep
Switching Time tcon 15 uS Phase IN - Out ON
9 tcoff 1.0 S Phase IN ~ Out OFF
Overcurrent Sense Voltage Vocp 0.65 0.7 0.75 \ SLA7080MPR/7081MPR/7082MPR/7083MPR, when the motor coil shorts out
Overcurrent Sense Current 23 SLA7080MPR/7081MPR
Y locp 3.5 A SLA7082MPR
P 45 SLA7083MPR
Time Not Sensing Load Disconnection topp 15 2.0 25 'S SLA7080MPR/7081MPR/7082MPR/7083MPR
Thermal Protection Temperature Titsd 140 °C SLA7080MPR/7081MPR/7082MPR/7083MPR, rear of case (at the saturation
Flag Output Voltage VFiagL 1.25 v SLA7080MPR/7081MPR/7082MPR/7083MPR, IFlagL= 1.25mA
g Dutp 9 VFiagH 1.25Voo SLA7080MPR/7081MPR/7082MPR/7083MPR, IFlagH= —1.25mA
Flag Output Current IFiagl 125 mA SLA7080MPR/7081MPR/7082MPR/7083MPR
IFlagh -1.25

*The direction in which current flows out of the device is regarded as negative.
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m Internal Block Diagram

SLA7080MR, MPR/7081MR, MPR/7082MR, MPR/7083MR, MPR

mPin Assignment

&
= o
o| @ 1] D o
99;‘;‘ g 7 Kzzzzs s E|.9.‘§.?
5 2 B B 3 & F @ == o
T
Mmic J (—|—He}—]
£l 155
Pre— Pra-
égﬂ Driver Logic Black Driver |E§
Protect | 1 Protect
+
. Gom — iy"‘:h”r — omp - P
SenseA( ) PWM ! PWM ‘ (SenseB
Contral Contral
Rs 0sC e —{ osc | Rs
O0—0O0—0—-0
Syne  Gnd Gnd1 Gnd2

* The protect circuit is deleted and the flag pin is N.C. for SLA7080MR, 7081MR, 7082MR, and 7083MR.

m Typical Connection Diagram

Pin No.|_Symbol Function
1
> OutA | Phase A output
i JOutA | Phase A output
5 | Sense A | Phase A current sense
6 B_SEL | Blanking time switching input
7 INA T
8 TINA Phase A switching input
9 INB T
10 TINB Phase B switching input
11 Ves | Driver supply (motor supply)
12 Gnd | Device GND
13 |Ref/Sleep| Control current mode/Sleep setting input
14 Voo | Logic supply
15 Gndl | Gndl
16 Gnd2 | Gnd2
17 Sync | PWM sync hronous switching input
18 | Flag* | Protection circuit monitor output™
19 | Sense B | Phase B current sense
20 =
21 /OutB | Phase B output
22
23 OutB | Phase B output

*1:N.C. pin for SLA7080MR, 7081MR,
7082MR, and 7083MR.

Ws=10V o ddy

oa

Voc=30Vn55v
- OutB OutB
Sies <
I—Efa =t
B e INA
INB
NE
Hv:rcr‘ Syric SLAT08xMPR
computer,
el BSEL
Flag
{) Ref/Sleep
LLLLL L SenssA Gad! God Gpd2 SensoB
T T T T T T A Upan
Logic Gnd One-poit Gnd Power Gnd

* The flag pin is N.C. for SLA7080MR, SLA7081MR, SLA7082MR, and SLA7083MR.

m External Dimensions (ZIP23 with Fin [SLA23Pin])

(Unit : mm)
31t02
24.4202 93207438
‘ 16.4°02
w@) L E o
a9
o ?53 2 2.45%02
EY R © (Measured at the root)
o) T
K | BT
w
9|
e} — .
0.65'8% T
22xP1.27:05=27.94* & |l 055782
31 3&0.2 S/
| . | .
(Including the resin burr) 4.5%7
(Measured at the tip)
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

S WAWAVZVA VIS WAWAVE YA/ 2\W1-2 Phase Excitation/Micro-step Support

m Absolute Maximum Ratings

Ratings .
Parameter Symbol Unit
SLA7042M SLA7044M
Motor Supply Voltage Vee 46 \
FET Drain-Source Voltage Vboss 100 \
Control Supply Voltage Vop 7 \
Input Voltage Vin —0.5 to Voot+0.5 \
Output Current lo 1.2 ‘ 3.0 A
Power Dissipation Po 4.5 (Without Heatsink) w
Channel Temperature Ten +150 °C
Storage Temperature Tsig —40 to +150 °C
m Electrical Characteristics
Ratings
Parameter Symbol SLA7042M SLA7044M Unit
min. | typ. | max. min. ] typ. | max.
Ioo \ \ 7 \ \ 7
el SVl G [Conditions Voo=5.5V Voo=5.5V mA
Control Supply Voltage Voo 4.5 [ 5 [ 5.5 45 [ 5 [ 5.5 Vv
Vi 3.5 \ \ 5 3.5 \ \ 5
v ‘Co\r}illlons : | Voo=5V | - . | Voo=5V | - v
gf;'él( [Condtions Voo=5V Voo=5V
o Input Hysteresis Vi [ 1 [ [ 1 [ v
STROBE | Voltage [Conditions Voo=5V Voo=5V
. I [ [ +1 [ [ +1
nputcurrent | 1 oondiions Voo=5V, V=0 or 5V Voo=5V, V=0 or 5V HA
Vrer 0.4 [ [ 25 0.4 [ [ 25
Input Voltage | Conditions Voo=5V Voo=5V v
REF Vorsasie Voo-1 [ [ Voo Voo-1 [ [ Voo
Terminal [ Conditions Voo=5V Voo=5V
Irer ‘ ‘ +1 ‘ ‘ +1
Input Current | 15, diions Voo=5V, Vi=0 or 5V Voo=5V, Vi=0 or 5V HA
a2 Vet 0 0
k3 [ Conditions MODE 0 MODE 0
3 Vet 20 20
8 [Conditions MODE 1 MODE 1
& Ver 40 40
8 [Conditions MODE 2 MODE 2
a Veet 55.5 55.5
Step Reference Current Ratio \Covndmons M(7)1DE 8 M(7)1DE 8 %
ref . .
[ Conditions MODE 4 MODE 4
Veet 83 83
[Conditions MODE 5 MODE 5
Veet 91 91
[Conditions MODE 6 MODE 6
Veet 100 100
[Conditions MODE 7 MODE 7
Vos [ [ 0.8 [ [ 1.4
FET ON Voltage [Conditions Io=1.2A, Voo=4.75V 1o=3.0A, Voo=4.75V M
FET Drain-Source Voltage Voss 100 | | 100 | | v
[Conditions Ioss=4mA, Voo=5V Ioss=4mA, Voo=5V
. loss ‘ ‘ 4 ‘ ‘ 4
FET Drain Leakage Current | 1e,:gons Voss=100V, Voo=5V Voss=100V, Voo=5V mA
. Vso \ 12 \ \ 23
FET Diode Forward Voltage \Condilions o=1.2A 15=3A Vv
Torr 7 7
[Conditions MODE 1, 2 MODE 1, 2
Chopper Off Time TOF.F. ‘ 9 ‘ ‘ K ‘ us
[Conditions MODE 3, 4, 5 MODE 3, 4, 5
Tore [ 11 [ [ 11 [
[Conditions MODE 6, 7 MODE 6, 7
T [ 0.5 [ [ 0.5 [
[Conditions Voo=5V, [o=1A Voo=5V, lo=1A
¢ | Switching Time Ts‘g.. ‘ 0.7 ‘ ‘ 0.7 ‘ S
g [Conditions Voo=5V, b=1A Voo=5V, Io=1A H
% T [ 0.1 [ \ 0.1 \
g \Condilions Voo=5V, Ib=1A Voo=5V, Ib=1A
] o <DAT 75 [ [ 75 [ [
5 CEREEID ST [ Conditions Data active time before clock 1 Data active time before clock 1
2 | Data Hold Time *5" nDAT s | ® | |
[ Conditions Data active time before clock Data active time before clock
o wDAT 150 [ 150 [ [
Data Pulse Time “C’ \Conditions
ns
Clock Pulse Width "D” \“cﬂ:;: dl;lt;ns 100 | | 100 | |
o »STB 100 [ [ 100 [ [
St SEMIY WSS [Conditions Time from clock | to Strobe 1 Time from clock | to Strobe 1
o wnSTB 100 [ 100 [ [
Strobe Pulse H Width “F [Conditions
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SLA7042M/SLA7044M

mInternal Block Diagram m Serial Data Pattern
OUT excitation (MODE x) OUT excitation (MODE X)

;é%
E
—+O VDDA
|
\
Blelaf 2 slslols]
EEEEEEHER
BlelglElBlellols
BEEEREEER
[
\
—+0O vope

STROBE i i
o MODED
(0%) [
v poy 0o—1
OFF e et £ =n OFF tme tmer | MODE1
(T0FF 3.step swiching) (0 3 tep swiching) (20%) EEEE mm
— E 0— 0o—
Ghopper ON Chopper ON
Noie fter Nois fer
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Successively output this serial data and set any
current. Then, determine the step
time of the reference voltage Vref with STROBE
signal intervals.
m Diagram of Standard External Circuit m Output Current Formula
Vee oz ﬁgREF K:Reference voltage setting ratio by
0= serial signal (See the internal block
3 Rs :
diagram)
5V
4 15 1 8 11 18
R: VoA VB OUTA OUTA OUTB OUTB
CLOCKA 5
ENABLE CLOCKB
16
Vrer B REF A SLA7042M STROBE A >
REF B SLA7O44M STROBE B
14 13
B DATAA[g——
R o
DATAB[=———0
GNDA GNDB RS A RSB
r 7 12 9 10
Rs Rs
C1: 500~10000pF
m External Dimensions (ZIP18 with Fin [SLA18Pin]) (Unit : mm)
3110.2
93.2:015 ¥ 24,4592 "l 93.2t015%338 4802
16.4:02 1‘7:01
% gm 245102 .
i ﬂ T Oy &%
. W SEY
5i° 2.2201 e
‘ 6:0.6 ;; 2
+0.2 oy wn
0.6573 055701 17xP1.6874=28 564 1578 S
4:07
‘ 31.3%02
)
(I T T T
AR R EAL
Forming No. No.871 Forming No. No.872

Product Mass : Approx.6g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

m Features

S WAV TSI WAV TR WAWAVCYA\Y/ I 2-Phase to 2W 1-2 Phase Excitation Support, Built-in Sequencer

m Absolute Maximum Ratings

(Ta=25°C)
« Main supply voltage VBB: 46V (max), 10 to Ratings
44V recommended Parameter Symbol eV e EVE TN SV Unit
* Logi ly vol Vob: 3. .5V I
_Og ¢ supply voltage 3.01t0 5.5V support Motor Supply Voltage Vm 46 \
« Lineup of output current lo: 1A, 2A, 3A T STl ValEn v " v
(maximum set current) er Supply votag &
« Supporting the clock-input-method micro-step LG Sy el Voo ’ v
drive (built-in sequencer) Ouifputi ClmitEti 10 20 ‘ 30 A
- 2-phase excitation to 2W 1-2 phase excitation Logic Input Voltage ViN —0.3 to Voo+0.3 v
support REF Input Voltage VREF —0.3 to Vop+0.3 \
« Self-excitation PWM current control method Sense Voltage Vrs —210 +2 (tw >1ps) v
« Built-in synchronous chopping function to Power Dissipation Po 3.5 (Without Heatsink) w
prevent the audible motor noise in the hold Junction Temperature +150 °C
state Operating Ambient Temperature Ta —20 to +85 °C
« ZIP type 21-Pin mold package (SLA package) Storage Temperature Tsg 30 to +150 °C
mRecommended Operating Conditions
Ratings :
Parameter Symbol " Unit Remarks
min. max.
Motor Supply Voltage Vm 44 Y
Driver Supply Voltage VB 10 44 \
Logic Supply Voltage Vbp 3.0 55 \% The Voo surge voltage should be 0.5V or lower.
REF Input Voltage VREF 0.1 1.0 \ The control current precision is degraded at 0.1V or lower.
Case Temperature Tc 90 °C Temperature at pin-11 Lead (Without heatsink)
mElectrical Characteristics (Vbp=5V, Vas=24V, Ta=25°C, unless otherwise specified)
Ratings
Parameter Symbol SLA7065M SLA7066M SLA7067M Unit
min. typ. [ max. min. | typ. [ max. min. | typ. | max.
Ise \ |15 \ \ 15 \ \ 15 A
. Conditions In operation In operation In operation
Main Supply Current ‘ 8BS 100 ‘ ‘ 100 ‘ ‘ 100
[ Conditions Sleep mode Sleep mode Sleep mode HA
Logic Supply Current Iop 4 [ [ 4 [ [ 4 mA
V (BR) DS 100 100 | | 100 | |
N MG A Rl [Conditions Ves=44V, Io=1mA Ves=44V, Ip=1mA Ves=44V, Ip=1mA v
R 7 .2 .1
Output MOSFET ON Resistance \Cc?r?d(ﬁi';)ns ‘ |D0:1A ‘ ‘ “8225/_\ ‘ ‘ IS:S%—\ ‘ Q
Vi X A A
Output MOSFET Diode Forward Voltage \C onc;:iti ons ‘ |(::815 A ‘ ‘ IS;;SA ‘ ‘ IS:935A ‘ \%
Maxi — feik 250 250 ] | 250 ] | H
aximum Clock Frequency [ Conditions When Clock Duty = 50% When Clock Duty = 50% When Clock Duty = 50% z
Lastal Vol ViL Vop-0.25 Vop-0.25 Vop-0.25 v
O IR Vin Vo0-0.75 Vo075 Vo0-0.75
I +1 +1 +1
liH +1 +1 +1
. \Conditions Clock, Reset, CW/CCW, Sync Clock, Reset, CW/CCW, Sync Clock, Reset, CW/CCW, Sync
Logic Input Current o 50 I 50 I I 50 I HA
IiH | +1 | | *1 | | 1]
[ Conditions M1, M2 M1, M2 M1, M2
VREF 0 I [ 15 0 I I 15 0 I I 15
REE | Vol \Conditions Normal-operation current control Normal-operation current control Normal-operation current control v
(AP VRlEEE VREFS 2 I I Vobp 2 I I Vop 2 I I Vob
\Conditions Output OFF (sleep) Output OFF (sleep) Output OFF (sleep)
REF Input Current IREF [ £10 I I +10 I I 10 ] HA
VoL 1.25 | | 125 | | 125
Mo Output Volt \Conditions ImoL=1.5mA ImoL=1.5mA ImoL=1.5mA v
0 Ouiput Voltage Vion | Voo-1.25 | Voo-1.25 | \ Voo-1.25 | \
\ Conditions IMmoH=—1.5mA IMmoH=—1.5mA IMor=—1.5mA
| 3 3 3
Mo Output Current I::Z: 3 3 3 mA
Sense Terminal Inflow Current ISENSE +10 +10 +10 HA
s Volt VSENSE 0.95 1.00 1.05 0.95 1.00 1.05 0.95 1.00 1.05 v
ense voltage \Conditions When Vrer = 1V in Mode F When Vrer = 1V in Mode F When Vrer = 1V in Mode F
Mode F 100 100 100
Mode E 98.1 98.1 98.1
Mode C 92.4 92.4 92.4
Mode A 83.1 83.1 83.1
. Mode 8 70.7 70.7 70.7 %
Step Reference Current Ratio Mode 6 555 555 555 ?
Mode 4 38.2 38.2 38.2
Mode 2 19.5 19.5 19.5
‘Conditions VREF=Vsense=100%, VRer=0.1 to 1.0V VReF=Vsense=100%, Vrer=0.1 to 1.0V VRerF=Vsense=100%, Vrer=0.1 to 1.0V
Tonc 2.0 [ 20 ] [ 20 ]
N [Conditions Clock — OutON Clock — OutON Clock — OutON
Switching Time Torrc 15 ‘ 15 ‘ ‘ 15 ‘ us
[ Conditions Clock - OutOFF Clock - OutOFF Clock - OutOFF
TON (min) 1.8 | 1.8 ] | 18 ] s
. ) Conditions Mode 2to F Mode 2 to F Mode 2 to F
PWM Minimum ON Time ‘ torr1 12 ‘ 12 ‘ ‘ 12 ‘
[ Conditions Mode 8 to F Mode 8 to F Mode 8 to F Hs
toFF2 9 ‘ 9 ‘ ‘ 9 ‘
. ; Conditions Mode 4 to 6 Mode 4 to 6 Mode 4 to 6
Chopping OFF Time ‘ torrs 7 [ 7 [ [ 7 [ Us
[ Conditions Mode 2 Mode 2 Mode 2
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The direction in which current flows out of the device is regarded as negative.



mInternal Block Diagram

m Pin Assignment

SLA7065M/SLA7066M/SLA7067M

Sleep

Circuit

Pre-

Driver

I

I

PWM
Control

Synchro
Control

PWM
Control

m Typical Connection Diagram

Pin No. Symbol Function
1
2 OutA Phase A output
B —
2 OutA/ Phase A output
5 SenseA Phase A current sense
6 Voo Logic supply
7 REF Control current setting & output OFF control input
8 Reset Internal logic reset input
9 Ccw/CCw Normal/reverse control input
10 Clock Step Clock input
11 GND Device GND
12 M2 o -
Excitation mode setting input
13 M1
14 Mo 2-phase excitation state monitor output
15 Sync PWM control signal input
16 Ves Driver supply (motor supply)
17 SenseB Phase B current sense
18 -
OutB/ Phase B output
19
20
21 outB Phase B output

o VBB=VM=10~44V

t
CA
Vop=3.0-5.5V
Disable [ RY
Q1 18
Reset
zr lcwiccw|
cB
wicro. 22 SLA7060M
icro- [\ 1
computer, vt Senes
etc.
Mo
Sync
S-GND P-GND

Component Values (Typical)

Rs=0.1 to 2Q (Power dissipation should be: P=lo?xRs)

R1=10kQ
R2=5.1kQ (VR)
R3=10kQ

CA=1004F/50V
CB=104F/10V
C1=0.14F

* Vop line noise precaution:

The device may malfunction if the Vop line noise exceeds 0.5V.
As a countermeasure, separating the Voo system GND (S-GND) and Ves
system GND (P-GND) from the device GND (Pin-11) helps to reduce noise.

* Be sure to connect the unused logic input terminals (CW/CCW, M1, M2,

Reset, Sync) to Vop or GND.

Otherwise, the device will malfunction.

* Be sure to open the unused logic output terminal Mo.

m External Dimensions (ZIP21 with Fin [SLA21Pin])

(Unit : mm)

31.0%02

24.4%02

£3.2:0.15¢3.8

%

4.820.2

16.4202

Gate burr
e

£3.2:0.15 %¥J { L

12,9402
16402
[Heatsink]

9.9:0.2

17.920.6

1.70.1

2.45%02

20xP1.43%0.5=28 6+1
[Measured at the tip]

31.3:02
[Including the resin burr]

O

1.3 5 7 9 11 13 15 17 19 21
274 6 8 10 12 14 16 18 20

+02

065701

42MIN |

[Measured at the root]

4Ry
| 4-R1]

)l 055783

4207
A2
[Measured at the tip]

Forming No. No0.2102

31.0%02
24.4%02 93.2£015x3.8 4,802
16.4202 1.7:0.1
Gate burr
A N =
&) 1 S
_ £
£3.2:015 {} { e z = e
S| B 0|3 5
HEEE: R L
& o L [Measured 2
o T at the root] g
i =
I
i
=" 1=
Nt @
+0.5_ 29 2|5
20xP1.43:05=28.6:07 6206 ‘ w| %=
[Measured at the tip] — " sl 4lg
7.5%0.6 5
31.3t02 §
[Including the resin burr] =
06537
Forming No. No0.2104

173 5 7 9 1113 15 17 19 21
274 6 8 10 12 14 16 18 20

Product Mass : Approx.6g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SYEWACY AR/ 2-Phase to 4W 1-2 Phase Excitation Support, Built-in Sequencer

m Features

* Power supply voltages, VBB: 46 V (max), 10 to
44V normal operating range

« Logic supply voltages, VDD: 3.0 to 5.5V

« Qutput Current lo: 1.5A

* Clock input method (built-in sequencer)

« Self-excitation PWM current control with fixed
off time

* Synchronous PWM chopping function prevents
motor noise in Hold mode

« Sleep mode for reducing the IC input current
in stand-by state

« Selectable blanking time (1.8 us or 3.6 us)

« Selectable clock input edge (POS or POS/
NEG)

« Selectable protection availability

* 44-pin surface-mount

m Absolute Maximum Ratings

(Ta=25°C)

Parameter Symbol Ratings Unit Conditions
Motor Supply Voltage Vm 46 \
Driver Supply Voltage VeB 46 \
Logic Supply Voltage Vbb 6 \
Output Current lo 1.5 A Current ratio: Mode F
Logic Input Voltage VIN —0.3 to Vop+0.3 \
REF Input Voltage VREF —0.3to Vbp+0.3 Vv
Sense Voltage VRs +2 Vv Excluding tw<1us
Power Dissipation Pp 3.5 w When Ta = 25°C
Junction Temperature Tj +150 c
Operating Ambient Temperature Ta —20 to +80 [
Storage Temperature Tstg —30 to +150 C

*: Output current value may be limited, depending on the duty ratio, ambient temperature, and heating

conditions.

Do not exceed junction temperature of Tj under any circumstances.

mRecommended Operating Conditions

Parameter Symbol - Ratings Unit Conditions
min. max.
Motor Supply Voltage Vm 44 \"
Driver Supply Voltage Ves 10 44 \
Logic Supply Voltage Vop 3.3 5.5 \ The Vo surge voltage should be 0.5V or lower.
1.0 When not using protection
REF Input Voltage VREeF 0.04 \ . -
P & 0.5 When using protection
Case Temperature Tc 85 C Temperature at the center of the package
m Electrical Characteristics (Voo=5V, V=24V, Ta=25°C, unless otherwise specified)
Ratings X -
Parameter Symbol p Unit Conditions
min. typ. max.
" Iss 15 mA In operation
Driver Supply Current 585 100 A Sleep Mode
Logic Supply Current Iop 5 mA
Output MOSFET Breakdown Voltage V(BR)DSS 100 \ VeB=44V, Ip=1mA
Output MOSFET ON Resistance Rbs(on) 0.25 0.4 Q Ip=1.5A
Output MOSFET Diode Forward Voltage VF 0.95 1.2 \ IF=1.5A
Maximum Clock Frequency Fclk 250 kHz When Duty = 50%
. Vie 0.25Vop
Logic Input Voltage Vi 075Vo0 Y
. I +1
Logic Input Current I ] A
v 0.04 1.5 When not using protection
REF Input Voltage REF 0.04 0.6 \ When using protection
VREFs 2 Vop Sleep1 Mode
REF Input Current IREF +10 A VRer=0 to Voo
i VioL 1.25 ) lLoL=1.25mA
Lop/ QUi VeliEge VioH Vobp-1.25 V ILoH=—1.25mA
. lLoL 1.25 mA
Logic Output Current TLon 55 mA
Sense Voltage VSENSE 0.2 \ VRer=0.2V, Mode F
Overcurrent Sense Voltage Vocp 0.65 0.7 0.75 \ against Vsence
Mode F 100 %
Mode E 98.1 %
Mode D 95.7 %
Mode C 92.4 %
Mode B 88.2 %
Mode A 83.1 %
" Mode 9 773 %
Step Reference Current Ratio Mode 8 707 % VREF=0.04V to 1.5V
Mode 7 63.4 %
Mode 6 55.5 %
Mode 5 474 %
Mode 4 38.2 %
Mode 3 29.0 %
Mode 2 19.5 %
Mode 1 9.8 %
Sleep-Enable Recovery Time Tse 100 uS Sleep1&Sleep2
L ) 2.0 uS Clock — Out ON
Switching Time tpdon1 15 S Clock = Out OFF
. . . 1.8 s B_SEL:L
PWM Minimum ON Time ton(min) 36 s B SEL:H
toff1 13 s Mode8 to F
PWM OFF Time toff2 9.5 us Mode4 to 7
toff3 75 us Mode1 to 3
Time Not Sensing Load Disconnection topp 1.5 2 2.5 LS Starts when the PWM is turned off.

The direction in which current flows out of the device is regarded as negative.
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mInternal Block Diagram

SI-7321IM

43

&
=
&
9‘ 9‘ < 3
£EE2e g g ¢
2T 40 8] 3 33
MIC |
£l
Pre— Sequencer Pre—
ial Driver & Driver
Sleep Circuit
Protact I Protect
| ]
DAG | ["DAC
ol | | i 4
7+
i
PWM PWM
Control Control
QSC Q50
4

mPin Assignment

T

_oes ||

—F_0.10

=}
N
N
I
o
=}
a

0.10+0.05

e Pin No. Symbol Function
b Laund 1 OutA Phase A output
’—l—‘ 2 Out/A Phase A output
—:3 . 3 N.C. No connection
- ‘ ‘C:* 4 RsA Connection terminal for phase A sense resistor
= £ 5 GIA Phase A MOSFET gate
1 6 Gndl Device Gnd1
7 E_SEL Edge selection input
oroa 8 P_SEL Protection use selection input
Veg S ONE 6V e Outh  Duth ves OutB  OutB 9 Sync PWM control signal input
E-' I;r] _'Lml VoD @d) (1) (22) @3 10 Cw/CCwW Normal/reverse control input
athy =7 11 Reset Internal logic reset input
—s n
— %— Resat OutAidl 12 Clock Step clock input
P T Clock Out}:lflh ) 13 M1 o o
{3 CW/CCW OutB1 89X} 14 M2 Excitation mode/Sleep 2 setting input
5 M1 OutBI26 15 M3
a2z & 16 B_SEL Blanking time selection input
Micre- M3 L 17 Gnd1 Device Gnd1
S } Swme S-7a21M b 18 G/B Phase B MOSFET gate
{» E.SEL G 19 RsB Connection terminal for phase B sense resistor
) P_SEL 20 N.C. No connection
B.SEL 21 Out /B Phase B output
Mo 22 Out /B Phase B output
) Flag 23 OutB Phase B output
24 OutB Phase B output
25 N.C. No connection
26 RsB Connection terminal for phase B sense resistor
27 GB Phase B MOSFET gate
28 Gndl Device Gnd1
29 Gnd2 Device Gnd2
30 Flag Protection circuit monitor output
Logic Gna One-point Grd Fowes Gnd g; V’\g?j if;izsseuiﬁcatlon state monitor output
33 Ref/Sleepl Control current mode/Sleep 1 setting input
m External Dimensions (HSOP44) (Unit : mm) = bndd . Device Gno3
36 VBB Driver supply (motor supply)
| 18.610.3 37 N.C. No connection
= 38 Gnd4 Device Gnd4
39 Gndl Device Gnd1
40 GA Phase A MOSFET gate
41 RsA Connection terminal for phase A sense resistor
42 N.C. No connection
43 Out A Phase A output
44 OutA Phase A output
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

S WAWAVGO] TSI WARAOION RV TR WAWAVGYA LY/ 1-2 Phase to 4W 1-2 Phase Excitation Support, Built-in Sequencer

m Features m Absolute Maximum Ratings (Te=25°C)
« Main supply voltage Vss: 46V (max), 10 to . } Svrbol Ratings it
44V recommended ‘ arameter DI SLA7060M SLA7061M SLA7062M n
. Lpglc supply voltage Voo: 3.0 to 5.5V support Motor Supply Voltage Vin 76 v
. Llneu_p of output current lo: 1A, 2A, 3A Driver Supply Voltage Vs 16 v
(maximum set current) -
S ) he clock-i ¢ thod mi " Logic Supply Voltage VoD 7 \%
upporting the clock-input-method micro-step Output Current lo 1.0 2.0 \ 3.0 A
drive (built-in sequencer) o AT v 0310 Voot0.3 v
. . 0gic Input Voltage IN —0.3 to Vpp+0.
« 1-2 phase excitation to 4W 1-2 phase REgFI B ol g v 0310 Voor03 v
excitation support nput Voltage REF —0.3 to Vop+0.
« Self-excitation PWM current control method SENSEVOIAGE] Vs 21042 (tw > 14is) v
- . . Power Dissipation Po 3.5 (Without Heatsink) W
« Built-in synchronous chopping function to - >
prevent the audible motor noise in the hold JUREE WS pEEE Ti +150 c
state Operating Ambient Temperature Ta —20 to +85 °C
* ZIP type 21-Pin mold package (SLA package) STIECE TENIHENE Tsg —3010 150 <

mRecommended Operating Conditions

Ratings :
Parameter Symbol min max Unit Remarks
Motor Supply Voltage Vm 44 Y
Driver Supply Voltage VeB 10 44 \
Logic Supply Voltage Vobb 3.0 55 \Y The Vop surge voltage should be 0.5V or lower.
REF Input Voltage VREF 0.1 1.0 \Y The control current precision is degraded at 0.1V or lower.
Case Temperature Tc 90 °C Temperature at Pin-11 Lead (Without heatsink)
m Electrical Characteristics (Vop=5V, Ves=24V, Ta=25°C, unless otherwise specified)
Ratings
Parameter Symbol ] SLA7060M _ SLA7061M _ SLA7062M Unit
min. I typ. [ _max. min. I typ. [ max min. | typ. I max.
Ies | | 15 | | 15 | | 15 mA
. Conditions In operation In operation In operation
i Sty et Ios [ [ 100 [ [ 100 [ [ 100 A
] Conditions Sleep mode Sleep mode Sleep mode
Logic Supply Current oD } } 4 } } 4 } } 4 mA
V (BrR)DS 100 100 100
SRS TN Conditions Ve=44V, Io=1mA Ves=44V, Io=1mA Ves=44V, Io=1mA v
Output MOSFET ON Resistance \(I?oDr?d(ifl)iZ)ns L |D%]7.A ‘ L Iglzzzi ‘ ‘ Ig‘:lsgl_\ ‘
Output MOSFET Diode Forward Voltage [ onvdpili ons ‘ IS:S:LSA ‘ ‘ Igfzi ‘ ‘ IS#QBE:A ‘ v
: feik 250 | [ 250 | I 250 | [
MR K (AR ey [Conditions When Clock Duty = 50% When Clock Duty = 50% When Clock Duty = 50% kHz
; ViL Vbp:0.25 Vpbp:0.25 Vbp:0.25
Lege o Vel Vin Vo00.75 Vo0 0.75 Vo00.75 v
I +1 +1 +1
liH +1 +1 +1
. Conditions Clock, Reset, CW/CCW, Sync Clock, Reset, CW/CCW, Sync Clock, Reset, CW/CCW, Sync
Logic Input Current ‘ i 50 ‘ Y I 50 ‘ Y I 50 ‘ Y HA
Iir +1 \ \ 1| \ 1
[Conditions M1, M2 M1, M2 M1, M2
VREF 0 I I 1.5 0 I I 1.5 0 I I 15
Conditions Normal-operation current control Normal-operation current control Normal-operation current control
REF Input Voltage VREFS 2 T Vbb 2 T VoD 2 [ Vbbp v
Conditions Output OFF (sleep) Output OFF (sleep) Output OFF (sleep)
REF Input Current IREF [ +10 | | £10 | | £10 | LA
| VoL | [ 125 | [ 125 | | 1.25
Conditions ImoL=1.5mA IMoL=1.5mA ImoL=1.5mA
Mo Output Voltage ViioH Vob—1.25 | \ Voo-1.25 | \ Vop-1.25 | \ v
[Conditions IMoH=—1.5mA ImoH=—1.5mA ImoH=—1.5mA
Mo Output Current :V’\\I\AZ; = 3 = 3 3 3 mA
Sense Terminal Inflow Current ISENSE +10 +10 +10 LA
VSENSE 0.95 1.00 1.05 0.95 1.00 1.05 0.95 1.00 1.05
SR WaliEge Conditions When Veer = 1V in Mode F When Vrer = 1V in Mode F When VRer = 1V in Mode F v
Mode F 100 100 100
Mode E 98.1 98.1 98.1
Mode D 95.7 95.7 95.7
Mode C 92.4 92.4 92.4
Mode B 88.2 88.2 88.2
Mode A 83.1 83.1 83.1
Mode 9 77.3 77.3 77.3
Step Reference Current Ratio mggg g égz égz ggz %
Mode 6 55.5 55.5 55.5
Mode 5 47.1 47.1 47.1
Mode 4 38.2 38.2 38.2
Mode 3 29 29 29
Mode 2 19.5 19.5 19.5
Mode 1 9.8 9.8 9.8
[Conditions | VReF=Vsense=100%, VRer=0.1 to 1.0V VREF=VSENsE=100%, VRerF=0.1 to 1.0V VREF=VSEnsE=100%, VRer=0.1to 1.0V
| Tonc | 2.0 | | 2.0 I | 2.0 |
S ; Conditions Clock - OutON Clock - OutON Clock - OutON
SIS e Torrc [ 15 | [ 15 | [ 15 | ps
[Conditions Clock - OutOFF Clock - OutOFF Clock - OutOFF
A=l . TON (min) . . .
(PO IR DY Ve [Conditions Mode 1 to F Mode 1 to F Mode 1 to F Hs
toFF1 [ 12 [ [ 12 [ [ 12 [
[Conditions ‘ Mode 8 to F ‘ ‘ Mode 8 to F ‘ ‘ Mode 8 to F‘ Hs
. . torF2 9 9 9
(el CIAF Wi [Conditions Mode 4to 7 Mode 4to 7 Mode 4 to 7 us
toFrFa [ 7 [ [ 7 [ [ 7 [
[Conditions Mode 1 to 3 Mode 1 to 3 Mode 1 to 3

The direction in which current flows out of the product is regarded as negative.
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SLA7060M/SLA7061M/SLA7062M

mInternal Block Diagram mPin Assignment
o Pin No. Symbol Function
= 1
aQ Ph A output
A S zzz 2 2 OutA ase A outpu
m =} Q =
******** O----0-0::0-0-0- 3 _
ﬁ,,,,,l ,,,6,31,, ,2,,9,1 2 OutA/ Phase A output
MiC
L 5 SenseA Phase A current sense
. Sequencer 6 Voo Logic supply
& j - -
: DPri'\Zr < Sleep Circuit DF:i"Zr I 7 REF Control current setting & output OFF control input
1 Y T T T 8 Reset Internal logic reset input
i DACT ‘ ‘ DAC ! 9 Cw/CCW Normal/reverse control input
I ! 10 Clock Step Clock input
‘ Synehra - 1 GND Device GND
x 12 M2
civr\{t’;gl CF;\Q’[':'L, Excitation mode setting input
13 M1
osc osc — -
777777777777777777777777777777 14 Mo 2-phase excitation state monitor output
”””””””””””””””””” - 15 Sync PWM control signal input
SenseA 15 Sync  GND 1 SenseB N
16 Ves Driver supply (motor supply)
17 SenseB Phase B current sense
18 —
OutB/ Phase B output
19
20
n OutB Phase B output

m Typical Connection Diagram

Ves=VM=10~44V

* Vb line noise precaution:
The device may malfunction if the Vop line noise exceeds 0.5V. As a coun-
VoD=3.0~5.5V termeasure, separating the Vop system GND (S-GND) and Ves system
Disable EE = O0—0O0—0—0—0 O—O0—0—0 GND (P-GND) from the device GND (Pin-11) helps to reduce noise.
Q1! 18 19 20 21
Reset
7 cwiccw] 9 * Be sure to connect the unused logic input terminals (CW/CCW, M1, M2,
cB
y ok SLA7060M Reset, Sync) to Voo or GND.
ICro- .
computer,| w1 Series Otherwise, the device will malfunction.
etc. Mo
Se * Be sure to open the unused logic output terminal Mo.
S-GND

Component Values (Typical)
Rs=0.1 to 2Q (Power dissipation should be: P=l0?xRs)

R1=10kQ CA=100uF/50V
R2=5.1kQ (VR) CB=10pF/10V
R3=10kQ C1=0.1uF
m External Dimensions (ZIP21 with Fin [SLA21Pin]) (Unit : mm)
31.0%0.2 31 010 2
24.4%02 93.2:015x3.8 4.8:02 ) 24.4202 ‘ 93.2015¢3.8 48202
16.4%02 1.7:0.1 16.4%02 1.7:0.1
Gate burr Gate burr T
Iy 1 — s
N H °
pees [ O (Sl . —FH o &—k
o g g5 . 2.45:02 ol S %‘,é (7] 2as0z 2 29
B o T gl w [Measured at the root] | o e N 4 Bz
O O = L o AEEEE | Seroon |8
R g T - =
I £_: MUMMM |
i O B B il +—Reend TR A AT
“ HHHH‘H o | ‘ ‘“‘““““““““ *:r =
] 0651 z 055283 20xP1.43405228,6:07 23] 5|2
55 43405228, ' ol 2|2
20xP1.4310.5228 61 5 )l 4207 [Measured at the tip] 6208 | a f%
[Measured at the tip] [Measured at the tip] 7.50.6 %
) 31302 ‘ g
31.3:02 ‘ [Including the resin burr] ‘ =
[Including the resin burr]
O O 1 |
135 7 o nns e Forming No. No0.2102 065’32 Forming No. No.2104
2 4 6 8 10 12 14 16 18 20 =
P2t %676 %0 e e Product Mass : Approx.6g
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

SLA7075MR, MPRI7076MR, MPRI7077MR, MPR/7

m Features

Lineup of built-in current sense resistor and
built-in protection circuit-type

Power supply voltages, Ves: 46 V (max), 10 to
44V normal operating range

Logic supply voltages, Vop: 3.0 to 5.5V

Maximum output currents: 1 A, 1.5 A, 2 A, and
3A

Built-in sequencer

Self-excitation PWM current control with fixed
off-time

Synchronous PWM chopping function prevents
motor noise in Hold mode

Sleep mode for reducing the IC input current

VIxMVIEd 2-Phase/4 W1-2 Phase Excitation Support, Built-in Sequencer

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit Remarks
Motor Supply Voltage Vwm 46 \%
Driver Supply Voltage Ves 46 \%
Logic Supply Voltage Voo 6 \4
Output Current lo *1 A Vref=0.4V, Mode F
Logic Input Voltage Vin —0.3to Voo+0.3 \%
REF Input Voltage Vrer —0.3to Voo+0.3 \%
Sense Voltage Vrs +2 \% Excluding tw<1ps
Power Dissipation 4.7 When Ta = 25°C
PD w
17 When T = 25°C
Junction Temperature T +150 °C
Operating Ambient Temperature Ta —20 to +85 °C
Storage Temperature Tstg —30 to +150 °C

in stand-by state

package)

ZIP type 23-pin molded package (SLA

*1: Output current value may be limited for the SLA7075MR, MPR (1.0 A), SLA7076MR, MPR (1.5 A), SLA7077MR, MPR
(2.0 A), and SA7078MR, MPR (3.0 A), depending on the duty ratio, ambient temperature, and heating conditions.
Do not exceed junction temperature of Tj under any circumstances.

mRecommended Operating Conditions

Ratini :
Parameter Symbol - g Unit Remarks
min max.
Motor Supply Voltage Vm 44 \
Driver Supply Voltage Vs 10 44 \Y
Logic Supply Voltage Vobp 3.0 55 V | The Vcce surge voltage should be 0.5V or lower
REF Input Voltage VREF 0.0 0.4 V | When operating current control
Case Temperature Tc 90 °C |Temperature at Pin-12 Lead (without heatsink)
m Electrical Characteristics
Rati " -
Parameter Symbol - I Unit Conditions
min. typ. max.
" lsB 15 mA In operation
TR Sy GHme IeBS 100 HA Sleep 1 and Sleep 2 modes
Logic Supply Current Icc 5 mA
Output MOSFET Breakdown Voltage V(BR)DSS 100 \ VBB=44V, ID=1mA
0.7 0.85 SLA7075M, ID=1.0A
Output MOSFET ON Resistance Ros(on 0.45 0.6 o} SLA7076M, ID=1.5A
0.25 0.4 SLA7077M, ID=2.0A
0.18 0.24 SLA7078M, ID=3.0A
0.85 1.1 SLA7075M, ID=1.0A
1.0 1.25 SLA7076M, ID=1.5A
; Vi .
Output MOSFET Diode Forward Voltage F 0.95 12 \Y% SLA7077M. ID=2.0A
0.95 2.1 SLA7078M, ID=3.0A
Maximum Clock Frequency Fclock 250 kHz When Clock Duty = 50%
; ViL 0.25Vop
Logic Input Voltage
< p < ViH 0.75VoDp M
Logic Input Current I e HA
13} +1
0.04 0.3 SLA7075MR/7075MPR, within the specified current limit
v 0.04 0.45 SLA7077MR/7076MPR, within the specified current limit
REF Input Voltage REF 0.04 0.4 v SLA7077MR/7077MPR, within the specified current limit
0.04 0.45 SLA7078MR/7078MPR, within the specified current limit
VREFS 2 Voo Output (OFF) Sleep 1
REF Input Current IREF +10 HA
SENSE Sense Voltage VSENSE VREF Vv When step reference current ratio is 100%
Sleep-Enable Recovery Time Tse 100 us Sleepl&Sleep2
Switching Time tcon 2.0 us Clock — Out ON
teoff 1.5 us Clock — Out OFF
0.296 0.305 0.314 SLA7075MR/7075MPR, tolerance of +3%
S ResEEme Rs 0.296 0.305 0.314 o SLA7076MR/7076MPR, tolerance of +3%
0.199 0.205 0.211 SLA7077MR/7077MPR, tolerance of +3%
0.150 0.155 0.160 SLA7078MR/7078MPR, tolerance of +3%
Overcurrent Sense Voltage Vocp 0.65 0.7 0.75 Vv SLA7075MPR/7076MPR/7077MPR/7078MPR, when motor coil shorts out
2.3 SLA7075MPR/7076 MPR
Overcurrent Sense Current locp 3.5 A SLA7077MPR
4.6 SLA7078MPR
Flag Output Voltage VFlagL 1.25 v SLA70750MPR/7076 MPR/7077MPR/7078MPR, IFlagL=1.25mA
VFiagH Voo—1.25 SLA7075MPR/7076MPR/7077MPR/7078MPR, IFlagH=-1.25mA
Flag Output Current I'F‘a"L 135 1.25 mA SLA7075MPR/7076MPR/7077MPR/7078MPR
FlagH -1
ModeF 100 %
ModeE 98.1 %
ModeD 95.7 %
ModeC 92.4 %
ModeB 88.2 %
ModeA 83.1 %
Mode9 77.3 %
Step Reference Current Ratio Mode8 70.7 %
Mode7 63.4 %
Mode6 55.5 %
Mode5 47.1 %
Mode4 38.2 %
Mode3 29.0 %
Mode2 19.5 %
Model 9.8 %
VoL 1.25 ImoL=1.25mA
Mo (Load) Output Voltage Vvor Voo—1.25 v Imor=—1.25mA
ImoL 1.25
Mo (Load) Output Current Ivor 15 mA
PWM Minimum ON Time ton(min) 1.7 us
toffl 12 us Mode 8 to F
PWM OFF Time toff2 9 us Mode 4 to 7
toff3 7 us Mode 1 to 3
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mInternal Block Diagram

SLA7075MR, MPR/7076MR, MPR/7077MR, MPR/7078MR, MPR

m Pin Assignment

SenseA

Q
H
Qo QX
o 2
» Q 9 <
E5 5528 g
——————————— <0000 -0 Ormmmme Qoo
18] 6] 7] 8] 9]16]10[15 11]
Sequencer Pre-
q Driver
Sleep Circuit
Ll
{ Protect
[ [
‘ ‘ DAC
Synchro
Control
PWM PWM
Control Control
osc

17

SenseB

Sync

Gnd

The protect circuit is deleted and the flag pin is N.C. for SLA7075MR, 7076MR, 7077MR, and 7078MR.

m Typical Connection Diagram

Pin No. Symbol Function

; OutA Phase A output

3 _

4 OutA/ Phase A output

5 SenseA Phase A current sense

6 Mo 2 phase excitation state output monitor output
7 M1

8 M2 Excitation mode/Sleep 2 setting input
9 M3

10 Clock Step Clock input

11 Ves Driver supply (motor supply)

12 Gnd Device GND

13 Ref/Sleepl Control current mode/Sleep 1 setting input
14 Voo Logic supply

15 Reset Internal logic reset input

16 CW/CCW Normal/reverse control input

17 Sync PWM control signal input

18 Flag™ Protection circuit monitor output™

19 SenseB Phase B current sense

20 _

21 OutB/ Phase B current output

22

723 OutB Phase B current output

*1: N.C. pin for SLA7075MR, 7076 MR, 7077MR, and 7078MR.

m External Dimensions (ZIP23 with Fin [SLA23Pin])

Vs=10V to 44V

+
Vee=3.0V t0 5.5V Area
|
CBzz
Clock
cwiccw  SLA7075MR,MPR
Micro- M1 SLA7076MR,MPR
computer, M2 SLA7077MR,MPR
etc. M3 SLA7078MR,MPR
Sync
Mo
Flag
SgnseA Gnd SenseB
rZ 3 c2
One-point
Gnd
Logic Gnd Power Gnd

31t02
2442 0329015 3.8 4,602
16_410.2 — . 7*0 .
‘ Gate burr
4”3.2:0 15 ‘|i' $ L $ o
RN -
g B = 2.45%2
o = o (Measured at
$ {B o | the root)
T R
o
[RendH— 9
>
&l 0.55'8%
o 95501
22P x 1.27%05=27.94*! Ns
4‘5:07
31,302 (Measured at the tip)
Including the resin burr;
luding the resin b
Product Mass : Approx.6g

*There is no Flag pin (pin 18) for SLA7075MR, 7076MR, 7077MR, and 7078MR.
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1-2-1 2-Phase Stepper Motor Unipolar Driver ICs

MEIVOMRY M Serial Signal Generator ICs for SLA7042M and SLA7044M

m Absolute Maximum Ratings (Te=25°C)
Parameter Symbol Ratings Unit
Supply Voltage Voo -05t07 \
Input Voltage Vi —0.5 to Voo+0.5 \
Input Current 1 +10 mA
Output Voltage Vo —0.5 to Voo+0.5 \
Output Current lo +15 mA
Power Dissipation Po 200 mwW
Operating Temperature Tor —20 to +85 °C
Storage Temperature Tsig —40 to +150 °C
m Electrical Characteristics (Ta=25°C)
L Ratings .
Parameter Symbol Conditions - Unit
min. typ. max.
Supply Voltage Voo 4.5 5.5 \%
» | Supply Current loo Vop=5.5V 0.35 0.45 mA
S Vor o 45
< Output Voltage Vou Voo=5V, lo=+3mA 04 \%
@ | Input Current I Voo=5V, Vi=0 or 5V 1 LA
% Input Vol Vin Voo=5V 35 ° v
nput Voltage =
Q"™ g Vi o0 03 15
Input Hysteresis Voltage VH Vop=5V 1 \
Input Capacity C Vop=5V 5 10 pF
Internal Oscillation Frequency F 15 MHz
Voo=5V
R o Delay Ti Tes See Fig1 50 100
ropagation Delay Time L ns
I i Y Tee 430 550
§ Output Voltage T Voo=5V, CL=15pF 20
E Rise and Fall Time Tt See Fig.2. 20 ns
& [ CLOCK IN Terminal Ve H level time, Voo=5V 45
5] 8 - S
5 | Input Clock Time Ve L level time, Voo=5V 0.5 H
O | Reset Setting Time (A) R From/To CLOCK_IN 1
< — 8 100 ns
Stabilization Time After Reset Input (B) | wsR See Fig.3.
Signal Setting Time (C) S From/To CLOCK_IN 1 100
) ns
Stabilization Time After Signal Input (D) tpsS See Fig.3.
Fig. 1 Fig.2 Fig. 3Timing conditions
Excitation changeover point
CLOCKIN | — CLOCK_OUT 0% CLOCK_IN ‘ s
crockout_| [ ] P sl T | [ E?
DATA ) [ 10% RESET -—i/
) |
STROBE F_L | | ‘ 4
e ._’i ‘L ™o T Vo 1
1UF UF " Tes wst « N
Ms2 c
Cw/CCw
5
(C
)
ve < i
Ll i<l P <] el
VC changeover occurs only while CLOCK-IN level is L.
| TypIC3.| Connection Dlagram
SVOT
16
o Lireser vee e
o 2faocm [ e i s
13 —_———
06 0 STROBE STROBEA S| A7042M
; " 0 [m SLA7044M B
————0—ms2 ’\]/.I 11
15 DATA_A F——O———— DATA_A
———0—wc 10
-] s DATA_B [——O———{ DATA B
NC GND cP1 cP2
12 8 5 4
Rs. Rs.
NC NC NC
777
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mInternal Block Diagram

PGOOIM

m Input and Output Function Correlation Table

nput Output x :Immaterial
VDD — JE—
CLOCK | CwW CLOCK DATA DATA :
® O - input Mode | Ty ey || TR MO || Ty SRR A B *:MO outputs L level while
S D> ouput ew e e I T | e CLOCK_IN is H level when out-
wst (&) ® et (Numbers indicate 1 I 1 - _ _
M1 (| Exciation mode setting section pin numbers.) - " — put mode is 4:4 (7:7), 4:4 (7:7),
R N I L e 4:4 (7:7), or 4:4 (7:7).
ccw ccw ccw
\zn 1 H H ] — 1 Modes in brackets () are for
loutput Mode| Input Mode
x L _ .

@ . | metock our i CL I T PR 2-2 phase VC:H.

e ®) N © 1 N N I 1 Output Output

M6 (g} Parallel signal berallelserial | —T—{IDDATA A Mode Mode

] generator c signal converter | | [TEooaTA B
o o ool ——EDstRose m Excitation Selection Table
CLOCK_IN @ Input Output current mode of SLA7042M/7044M
o Excitation | Excitation mod
cwicew @) (UD)IDown counter Oscilltor method xmselgg‘r&u flojr]2|3 45|67 T
REsET (O VC | MS1|MS2| 0% |20% | 40%55.5%|71.4%|83% | 91% hoo%
® T HiL|L|-]|- -l-1-1-1o 141%
GND CP1 CP2 NC Full Step clolol-=t-1-]-lol-1]-]- 100%
Connect all unused input pins to H or L level (Except for CP1,CP2 and NC pins) 17 Phase
Half Step x H L 0] - - e - - 0] 100%
W},’j;’;fe x| L|H|oO] - -lo ol|o 100%
2W1-2 Phase
T H|H|ololo|o|o|o|o|o]| 0%
m Output Mode Vs Output Pulse m Output Mode Sequence
Excitation cLock | REFET |1]2|3|4|5|6|7 |89 [10j1112[13[14[15/1617]18[1920[21 A2sl26l272829B0}31

Output pulse Output pulse method cw/ccw —

MO L [H|H|H|H|H|H|H|L|H|H|H|H H|L [H|H|H[H|H|H|H|L|H|H|H|H|H|H|H|L

OUT excitation OUT excitation — —

e e cw DATA_A 7 |= =|7|=|= =|=|7|=|=|=|=|=|=|=|7]=]|= =|=|7
cLock EIREREE. cLock EAREE: 2-2 Phase DATA B 7 |=l=|=l=l=|=l=|7l=|=|=|=|=|=|=|7|=|=|=|=|=|=|=|7|=|=|=|=|=|=|=|7
our |o— LT our fo— BB L L— Full Step (1) = — —
rrose | 0 ER stROBE . (VC:H) cow DATA_A 7 l=l=|=|=l=l=|=|7|=|=|=|=|=|=|=|T7|=|=|=|=|=|=|=|7|=|=|=|=|=|=|=|7

DATAB | 7 |= =7 =|7|= =|7|= =7
0 |,_IT1 ] ow DATA_A 4 |= r 4|=|=|=|=|=|=|=|4|= 4
2-2 Phase DATA B 4 |=|=|=|=|=|=|=|a|=|=|=|=|=|=|=|3|=|=|=|=|=|=|=|3|=|=|=|=|=|= =4

Full Step (2) — — —
| T = 1 DATA A 4 |=|=|=|=|=|=|=lal=|=|=|=|=|=|=|3|=|=|=|=|=|=|=|2|=|=|=|=|=|=|=|4

Lo 2 et ccw = 2 d

DATA_B 4 |=|=|=|=|=|=|=|7|=|=|=|=|=|=|=|3|=|=|=|=|=|=|=]a|=|=|=|=|=|=|=|4
20 1~ 2 1 DATA_A 4 = 0 Zl=|=|=|T7|=|=|=|a|=|=|=|0|=|=|=|4|=|=|=|7|=|=|=]|4

— e I cw — — — =
N o 1-2 Phase DATAB | 4 |= 7 4 0= 7= 7 7|= 0|= 4
3307 L 8|3 R Half Step DATA_A 4 |= 7 4l=|=|=lo|=|=|=|2|=|=|=|7|=|=|=|2|=|=|=|0|=|=|=|a
£ £ ccw — — — —

5 2 DATAB | 4 |= 0 7 7|= 7|= 0 4= 7|= 4
S|4 o1~ gz Tl paTA A | 4 |=|2]=|0|=|z|=|7|=]8|=|7|=|5]|=|a]=|Z|=|0|=|2]=]4]=]6]=]|7|=]6]|=]4
cw
W1-2 Phase DATAB | 4 |=|6|=|7|=|6|=|4|=|2|=|0|=|2|=|3|=|6|=|7|=|6|=|3|=|2|=|0|=|2|=|4
G P R 5 e ey cow |PATAA | 4 |=l6|=|7]=|6|=|a|=|2|=]o|=|2|=]a|-s]=|7|=|6]=|4|=|2]=[0|=|2|=]4
DATAB | 4 |=|2|=|0|=|2|=|7|=|6|=|7|=|6|=|7|=|2|=|0|=|2|=|4|=|6|=|7|=|6|=|4
L PO B [ 6 L cw |DATAA| 4 |3]2)1/0|T|2/3|2|5[6|7|7|7|6/5/4|3|2|T]0|1]2|3]4]5/6]7|7]7|6]5|4
- 2W1-2 Phase DATAB | 4 |5|6|7|7|7|6|5|4|3]|2|1|0|T1|2|3|4|5|6|7|7|7|6|5|4|3|2|T|0|1|2|3|4
7o — T = L 1/8 Step cow |DATAA | 4 |s|e|7|7]7]6]5]a|s]2|1]0|T|2|5]3|5|5]7|7|7|5/5|4|5|2|T|0]1]2|3]4
DATA_B 4 |3|2|1|0|1|2|3|4|5|6|7|7|7|6|5|4|3|2|1|0|1|2|3|4|5|6|7|7|7|6|5|4
=:No output
m External Dimensions (DIP16) (Unit - mm)
19.2
20.0max
16 9
| e S Y e Y e S Y
x
©
™| E
(112
O Part No. ©
©
T T T T T T J
1 8
0.89 1.3 7.62
]
£
&S
S
r s
= =
sl 5 s E
] 3 5 =
P=y N - -
0.48+0.10
0to 15°C

Product Mass : Approx.1g
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1-2-2 3-Phase Stepper Motor Driver ICs

SIW VA XMRY/B Star Connection/Delta Connection

m Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit Remarks
Main Supply Voltage Vee 36 \
Logic Supply Voltage Vee 7 \
lo (ave) 3 A
Output Current
lo (Peak) 6 A tw < 1ms
Logic Input Voltage Vin —0.3t0 Vect0.3 \%
REF Input Voltage Vrer —0.3t0 Vee+0.3 \
PFD Input Voltage Verp —0.3 to Vee+0.3 \
Sense Voltage VRs —-2t02 \
Power Dissipation Po 4 w Without heatsink
Junction Temperature Ti 150 °C
Operating Ambient Temperature Ta —201to 85 °C
Storage Temperature Tsig —30 to 150 °C
mRecommended Operating Conditions
Parameter Symbol Ratings Unit Remarks
Main Supply Voltage Vee 10to 30 \4
Logic Supply Voltage Vee 3to5.5 \Y The VCC surge voltage should be 0.5V or lower.
REF Input Voltage VRer 0.2to Vee \Y The control current precision is degraded at 0.2V or lower.
Case Temperature Tc 110max °C Temperature at Pin-10 Lead (without heatsink)
u EI ectr | c al Ch araCteri Sti Cs (Ta=25°C, VBB=24V, Vcc=5V, unless otherwise specified)
Ratings ,
Parameter Symbol . Unit Remarks
min. typ. max.
Main Supply Current les 20 mA
Logic Supply Current lec 10 mA
Charge Pump Voltage Vs Vest+5 \
Output Withstand Voltage Vo 36 \
Output MOS FET ON Resistance
(total of the upper and lower values) Ros e 08 Q los=3A
Output MOS FET
Diode Forward Voltage Vso 15 v Iso=3A
Logic Input Voltage Y Veex0.25 v
Vin Vcex0.75 \%
Logic Input Current e =1 HA Excluding Ena
I +1 UA
Maximum Clock Frequency Felock 100 kHz
PFD Input Current lprp +10 HA
RC Terminal Inflow Current Irc 200 HA
Vrros 1.7 Vee \ Slow Decay
PFD Input Voltage Verom 0.7 13 \% Mixed Decay
VproF 0.3 \Y Fast Decay
Sense Voltage Vrs Vrerx0.2 \ Steady-state
REF Input Voltage Vrer 0 Vee \%
REF Input Current Irer +10 HA
PWM OFF Time Torr 1.1xRxCt us
Thermal Protection Circuit Activation Temy Ti 150 °C
Hysteresis of Thermal Protection
Circuit Activation Temperature ATy 10 °c
S T Tone 25 us Clock - Out
Torrc 2 us Clock - Out
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mInternal Block Diagram

SLA7611IM

m Pin Assignment (Function Table)

Clock 31:: 3
- Level
> .
CW/CCWOL Sequence [ | Sgﬂ
FH Oli togic | Pri-Driver
Ena C 8
Reset C 7
; I
REFC‘ 6 PWM [ ] Current
7 Control Control

Pin No. Symbol Function
1 Sense Current sense
2 OutuU Phase U output
2 Vee Logic supply
4 RC PWM OFF time setting
5 PFD Mixed Decay ratio setting
6 REF Control current setting
7 Reset Internal logic reset
8 Ena Output Enable/Disable control
9 Vee Main supply (motor supply)
10 GND Device GND
11 Out Vv Phase V output
12 CW/CCW | Forward/reverse control
13 Clock Step Clock
14 Full/Half Full/half step control
15 CP2 Charge pump capacitor 2
16 CP1 Charge pump capacitor 1
17 Out W Phase W output
18 Ve Boost charge pump

m Typical Connection Diagram

c2 C1

5V

Micro-
computer,
etc.

SLA7611M

10 to 30V

S-GND

/77/J7 P-GND

3¢sPM

m External Dimensions (ZIP18 with Fin [SLA18Pin])

(Unit : mm)

17xP1.68%0-4=28.561

31'3i0.2

Forming

No. No.871

31:0.2
93.2%015 24,4102 3.2:015x3.8 4802
16.4502 1,720
o & 4 =
RN
©|l 9| Part Number 102
= ™| ® 2.45
=2
1.3
R-End Sy
U o
S
0.65'8% L 18% J 0.55'8%
420.7

Other lead forming shapes are also available.
For details, contact our sales representative.

Product Mass : Approx.6g
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1-2-3 5-Phase Stepper Motor Driver ICs

SIEVENIOE New Pentagon Connection

m Recommended Operating Ranges

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit Remarks
Main Supply Voltage Veel 44 \
Logic Supply Voltage Vec2 7 \Y
Logic Input Voltage Vin —0.3 to Vec2 \Y
REF Input Voltage Vrer —0.3 to Vec2 \Y
SENCE Input Voltage Vsence 2 \4 Except when tw<lus
Charge Pump Output Voltage Vwces 48 \%
Power Dissipation Po 16 W
Operating Ambient Temperature Ta —10to 80 °C
Storage Temperature Tstg —20to 150 °C
Junction Temperature T 150 °C

Parameter Symbol Operating Ranges Unit
Main Supply Voltage Veel 10 to 42" \Y
Logic Supply Voltage Vce2 3t05.5 \%
REF Input Voltage VREF 0.1to1 V
*: Insert a 5V Zener diode between Vcci and Vmcs when using with Vcci of 35V or more.
mEl ectri Cal Ch aracteristics (Ta=25°C, Vccl=24V, VCC2=5V, unless otherwise specified)
Parameter Symbol - Ralngs Unit Conditions
min. typ. max.
Main Supply Current lecl 25 mA
Logic Supply Current lec2 10 mA
X Vi 1.25 \4
Logic Input Voltage Vin 375 v
i I -20 20 HA Vie=0V
Logic Input Current n 20 20 VA Vi=5.5V
ENA Input Current lena -100 20 HA Vena=0V
REF Input Current Irer -20 20 HA Vrer=0 to 5.5V
SENCE Voltage Vsence 1 \Y Vrer=1V
SENCE Current Isence -20 20 HA Vsence=0V, 2V
VwmoL 1 \% Imo,=1mA
MO Output Voltage
Vwmon 4 \% Imon=—1mA
i Vret 0.5 \4
RC Pin Threshold Voltage Veon 15 v
RC Pin Outflow Current lrc 300 HA Vre=0V
Charge Pump Output Voltage Vwmcs Vecl+9 \%
High Side Output Voltage Vhest 1 Y Without Zener diode
(between gate sources) VhesH 8.5 \Y
X VieL 1 \Y
Low Side Output Voltage Veon 75 v
Maximum CL Frequency fck 100 KHz
Maximum Input CL Width (on) Teon 1 Hs
Power-on Reset time PTW 15 Hs
Output Delay Time TIO 2 Hs
CW/CCW, F/H
Input Data Setup Time Ties 500 HS Against CL 1
CW/CCW, F/H
Input Data Hold Time Ter 500 Hs
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mInternal Block Diagram

Veel  MC2 MC3 MC1

Charge Pump

Enab\e&—
woo
CLé—
FIH o—

cwicew O—|

I
ResetO—

Sequencer

Highside Drive

Lowside Drive

PWM
Control

Logic Signal
Input and Output ™

cwiccw]

Resel

C45
7

$R 13
4

c3l R2
it

“Be especially careful of noise on the Ve line. The product may malfunction if noise on the Vee line is 0.5 V or more.

24V

;o
5 10 15 i

1 «
SLA5073 811

134

1

I0=VRSRs
iow=lof2
*low: Motor Coil Current

(OFF=114RUsCt

Prs 10 15N

12 SLAS074° 1
10

R1=5100
Rz=1000(VR)
R3=20KQ
Rs=0.330(1 1o 2W)
Re=1510 75KQ
Ci=420 10 1100pF
C1=2200pF
C2=0.01F
Ca=0.1F
C4=0.01F

5-phase SPM
New Pentagon,

mInput and Output Timing Chart

CL
Reset

15

Enable

cw/cew
FIH

M1

[ 1
b

1

I s I

M

Reset

cL

Reset

Enable

CCW, Half

cwiccw
FIH

CL

cwiccw

FH

500ns

CW, Half CCW,Full

eset

Disable

The range to Prohibit Switching

CW, Half

* Condition to Switch Input Signals

A

l—
The range to
Prohibit Switching

Switchable Range 500ns

S1-7510

m Pin Assignment and Function Table

Pin No. Symbol Function
1 MC1 Capacitor Connection Terminal for Charge Pump (for MC2)
2 MC3 Capacitor Connection Terminal for Charge Pump (for Gnd)
8 MC2 Capacitor Connection Terminal for Charge Pump (for MC1)
4 Veel Main Supply Voltage Input
5 Enable Output OFF
6 Vec2 Logic Voltage Input
7 MO Monitor to Detect Motor Position
8 CL Clock
9 F/H 4-phase, 4-5 phase switching
10 CW/CCW | Switching Between Forward and Backward Rotation
11 Reset Reset
12 RC RC Connection for Chopping Off Time Setting
13 Ref Reference Voltage Input for Motor Current Setting
14 Sense For Motor Current Detection
15 Gnd Gnd
16 VOLE Low Side MOSFET Gate Connection Pin (E-phase)
17 VOLD Low Side MOSFET Gate Connection Pin (D-phase)
18 VOLC Low Side MOSFET Gate Connection Pin (C-phase)
19 VOLB Low Side MOSFET Gate Connection Pin (B-phase)
20 VOLA Low Side MOSFET Gate Connection Pin (A-phase)
21 VOHSE High Side MOSFET Source Connection Pin (E-phase)
22 VOHGE High Side MOSFET Gate Connection Pin (E-phase)
23 VOHSD High Side MOSFET Source Connection Pin (D-phase)
24 VOHGD High Side MOSFET Gate Connection Pin (D-phase)
25 VOHSC High Side MOSFET Source Connection Pin (C-phase)
26 VOHGC High Side MOSFET Gate Connection Pin (C-phase)
27 VOHSB High Side MOSFET Source Connection Pin (B-phase)
28 VOHGB High Side MOSFET Gate Connection Pin (B-phase)
29 VOHSA High Side MOSFET Source Connection Pin (A-phase)
30 VOHGA High Side MOSFET Gate Connection Terminal (A-phase)

m Truth Table

Pin Name Low Level ‘ High Level
Positive Edge
Clock Y
Cw/CCw Forward Rotation (CW) Backward Rotation (CCW)
Full/Half 4-phase excitation 4-5 phase excitation
Enable Disable Enable
Reset Enable Reset
m External Dimensions (DIP30) (Unit : mm)

3.610.1

alalalslslalslalalalalalalals]

o

FUEEEFEEEEEEEEH
28.2:03
1.0 § §

1.654 TYP

0.25%84;

0° to 15°

Product Mass : Approx.2g
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1-2-4 Brush DC Motor Driver ICs

STA6940M

m Features
« Output current: 4A (peak: 8A)

« Power supply voltage: Ves = 10 to 40V
« Logic supply voltage: Voo = 3.0 to 5.5V

« Built-in UVLO, OCP, and TSD protection

« Built-in diag output function

« STA 18-pin package

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions

Driver Supply Voltage VeB 44 \%

Logic Supply Voltage Vob 6 \Y,

Output Current lo 8 A 100us or less

Logic Input Voltage VIN —0.3'to Vop+0.3 \

PWM REF Input Voltage VPREF —0.3 to Vop+0.3 \

OCP REF Input Voltage VOREF —0.3 to Vop+0.3 \%

Sense Voltage VRs -1to2 \%
2.7 W DC control (Ta = 25°C)

Power Dissipation Po 3.0 w PWM control (Ta = 25°C) at Slow Decay
3.2 W PWM control (Ta = 25°C) at Fast Decay

Junction Temperature Tj 150 °C

Operating Ambient Temperature Ta —201to0 85 °C

Storage Temperature Tstg —30 to 150 °C

*: Output current value may be limited, depending on the duty ratio, ambient temperature, and heating
conditions. Do not exceed junction temperature of Tj under any circumstances.

m Recommended Operating Conditions

Parameter Symbol - RalNGS Unit Conditions
min. max.
Main Supply Voltage VeB 10 40 \Y
Output Current lo 4.0 A
Logic Supply Voltage Vobp 3.0 55 Vv
PWM REF Input Voltage VPREF 1 \ When operating current control
OCP REF Input Voltage VOREF 2 Vv When operating overcurrent control
Case Temperature TC 85 °C Rear center (without Fin)
m Electrical Characteristics (Vop=5V, VBB=24V, Ta=25°C, unless otherwise specified)
Ratings X »
Parameter Symbol - Unit Concitions
min. typ. max.
Main Supply Current IsB 20 mA In operation
Logic Supply Current Iop 5 mA
Charge Pump Voltage Vep Vee+5 \Y, Vee=10V to 40V
Charge Pump Oscillation Frequency Fcp 360 kHz
Low Driver Supply Voltage Protection Voltage Vovel ! v
VuveH 7.8 \%
. . VuvbL 23 \Y
Low Logic Supply Voltage Protection Voltage VuvoH 25 v
Low Charge Pump Voltage Protection Voltage Vovel 38 v against Ves
VuvcH 4 \%
Output MOSFET Breakdown Voltage V(BR)DS 53 \% Ib=250uA
Output MOSFET ON Resistance Rbs(on) 0.1 0.13 Q Ib=4.0A
Output MOSFET Diode Forward Voltage VF 0.95 2.1 \Y, IF=4.0A
. Vi 0.25VoD \Y
Logic Input Voltage Von 0.75von v
Logic Input Current lu 1 HA
ILH +1 HA
Maximum Logic Input Clock Frequency felk 100 kHz duty=50%
PWM REF Input Voltage VPREF 0.1 1 \ When controlling the current
PWM REF Input Current IPREF +10 LA VRer=0 to Vbb
OCP REF Input Voltage VOREF 0.1 2 \% When controlling the current
OCP REF Input Current |orREF +10 LA VRer=0 to Vob
PWM Sense Voltage VpsEN VPREF VPREF VPREF v
—-0.045 -0.015 +0.015
VOREF VOREF VOREF
Overcurrent Sense Voltage VOSEN 0,045 0,015 40,015 \Y,
Sense Input Current ISENSE +20 LA
Diag Output Voltage VioL 1.25 \Y lLoL=1.25mA
VLOH Vop-1.25 \Y lLoL=—1.25mA
Diag Output Current ILoL 1.25 mA VioL=1.25V
ILoH -1.25 mA VLoH=VbD-1.25
Diag Output Frequency folac 90 kHz
PWM Minimgm ON Time tpon(min) 5 us During PWM operation
PWM OFF Time tPOFF 35 us
OCP MinimL.Jm ON Time toon(min) 5 us During OCP operation
OCP OFF Time tooFF 142 us
Crossover Current Delay Time tcocp 150 750 ns
o ) tcon 3 us IN - Out ON
Switching Time tcoff 27 s IN_ Out OFF
Thermal Protection Activation Temperature Ttsdon 140 °C .
- — Temperature of rear of package (at saturation)
Thermal Protection Deactivation Temperature Ttsdoff 115 °C
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m Internal Block Diagram

STA6940M

mPin Assignment

Pin No. Symbol Function
1 Ves Main supply
VED (‘:'21 cp2 CP VBB VBB 23 OA Output terminal A
7 13 12T 14 1?_‘:\18 4 Sense 1 | Constant current sense terminal
5] IN1 Output setting terminal
6 IN2
MIC 7 Vop Logic supply
8 PWM_REF | Constant current setting input terminal
9 OCP_REF | Overcurrent setting input terminal
‘ %huanrque H Reg ‘ 10 Gnd | Device Gnd
lE:} {: 11 Diag Monitor terminal
UVLO| 12 CP2 c . . inal f
13 CP1 apacitor connection terminal for
5 14 cP charge pump
IN1 6 Logic Block — Pre Driver 15 Sense 2 | Overcurrent sense terminal
IN2 - 16,17 OB Output terminal B
18 /BB Driver supply
Diag 11—, ‘
| e Rt £
PWM_REF —_|>_ PWM osc
&
9 Comp ocP Reg
OCP_REF |_i>_ Contrd
10 | 15 | 4]
et s
GND Sense2  Sensel
m Typical Connection Diagram
Voo=3V to 5.5V C1 G2 Vea=10V to 40V
Micro-
computer
+ +
CB 72— STAG940M Z77 CA
_— QCP_REF
= = 0B
- -
R4| RS
PWM_REF
C3
GND Sense? Sensal
Rs
Logic Gnd Power Gind
m External Dimensions (ZIP18 [STA18Pin])
25.25:0.3 | 420.2
Loto
[ Y
S ]
| | © = | 1.3:0.1
T T . 1| (Measured at the root)
il || il il [ | il il i —
I | I 10O i 0 [ b R-end 7>
0l 1 IR IR ! I = B>
I | >
T +0.2
05587 @ | . ossbt
[ 254105
17xP1.27+0.5=21.59+1 (Measured at the tip)
(Measured at the tip)
25.55
C1.5+0.5 (Including the resin burr)
A @A A A" B A B/ @
ics | 131




1-2-5 Brushless DC Motor Driver ICs

SPI-6631M

m Features
« Power supply voltages, VBB: 13V to 33V
« Signal power supply configuration

« Output current lout: 3 A (max)... repetitive
current (normal-operation current)

« Built-in current regeneration diode
* Built-in UVLO, TSD and OCP protection

« Built-in dead time function that prevents
through current upon phase switching

« Built-in error sense flag output
*« HSOP16-pin package

m Electrical Characteristics

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Main Supply Voltage VeB 35 \Y
MOSFET Output Breakdown \oltage| ~ Vbss 35 \Y DutyCycle=100%"
Output Current lout +3 A
Input Voltage VIN -0.3t0 6.5 \%
S Terminal Voltage Vsen —-2t02 Vv
Alarm Terminal Voltage Valarm 6.5 \
Alarm Input Current lalarm 1 mA
Power Dissipation Pp 2.67 w When using a Sanken evaluation board
Junction Temperature Tj 150 °C
Storage Temperature Tstg —-30 to 150 °C
Operating Ambient Temperature Ta —20 to 85 °C

*: Output current value may be limited, depending on the duty ratio, ambient temperature, and heating
conditions. Do not exceed the rated current or maximum junction temperature (Tj = 150°C).

(Ta=25°C, Ves=24V, unless otherwise specified)

Ratings X "
Parameter Symbol - Unit Conditions
min. typ. max.

Main Supply Voltage VBB 13 - 33 \ In operation
Main Supply Current [[=1:) - - 20 mA
Maximum Clock Pulse Width tw - - 3 us
Input Voltage Vi — — 08 v

ViH 2.0 — — \

liL — +8 — HA ViN(), VIN=0.8V
Input Current liH - +20 - HA ViN(), VIN=2.0V
Crossover Dead Time Tdelay 100 500 1200 ns
VB Terminal Breakdown Voltage Ve - Vee+5 - \Y Breakdown voltage between VB and GND
VB-OUT Breakdown Voltage VB-out - 5 - \Y
VB Terminal Current I8 - - 3 mA VB-OUT=5V

- - 800 HA Vout=VeB=35V

Output Leakage Current Ipss 800 - - LA VouT=0V
MOSFET ON Resistance RDs(oN) - 0.4 0.7 Q lour=-1A, Between VBB and OUT  lout=1A, Between IOUT and S
MOSFET Diode Forward Voltage Vsb - - 2.2 \% Isb=1A
Overcurrent Sense Current locp 7 - - A Short between Out and Out
Overcurrent Protection Blank Time thlank 0.7 1.2 4 us
Overcurrent Protection Delay Time tocp 0.5 1 2.2 ms
Thermal Protection Operation Temperature TJ - 170 - °C
Thermal Protection Hysteresis AT) - 15 - °C
Low Voltage Protection Operation Voltage UVLO 4.0 4.5 5.0 \% VBB voltage
Low Voltage Protection Hysteresis AUVLO 0.4 0.45 0.5 \Y
Alarm Output Voltage \/Alarm — — 0.5 \ I=1mA
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SPI-6631M

m Internal Block Diagram

mPin Assignment

Pin No. Symbol Function
CP1  CP2 1 CP2 Capacitor terminal for charge pumping 2
2 CP1 Capacitor terminal for charge pumping 1
VEB 3 ouTuU DMOSFET phase U output
Alarm =5 T = 4 S Sense terminal (lower arm source output)
arge
AlsF ‘ UVI’_‘ Reg H Pump VB 5 ouTVv DMOSFET phase V output
6 OuUTW DMOSFET phase W output
VBB 7 Alarm Alarm output
8 GND Ground
VB
) <« VBB 9 INw Phase W lower arm input
N ( Level Shift Ly 10 INHw Phase W upper arm input
H Highside Drive 11 INw Phase V lower arm input
1 5 outy 12 INHv Phase V upper arm input
N 13 VBB Driver supply terminal
: 2 14 INLu Phase U lower arm input
M
Le Lewalda: Brive: I—4 15 INHu Phase U upper arm input
Ve 35 16 VB Capacitor terminal for charging up charge pump
R S <+ VEB
Level Shift
IN.,, ( Highside Drive _lg
Logic l () ouTy
N, Lowside Drive —ﬁ}
+«3
l’\.I'B
VBB
Level Shift
N,y Highside Drive _'%
l O outw
N, Lowside Drive —lE&
5
GND C‘)j, (f 5
m External Dimensions (HSOP16) (Unit : mm)
12.20£0.20
(Gate remains: Not included in dimensions)
7.70
Rl i
o
E a3
@ +
< 2 8
~ S
Y
O‘L - - - - - - - L—
HUOUEINOL =
127 0438
0.5
x 8 -
< 12.00+0.05 , ©°
= > +
2 ‘ (Cavity) ‘ 3
o o
{ - . \
| il
Product Mass : Approx.0.56g
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1-2-6 High-voltage 3-phase Motor Driver ICS nm———————

SX68000M Series

m Features

m Absolute Maximum Ratings

) (Ta=25°C)
« A package of 6 MOSFET units for 3-phase Ratings
bridge and pre-drive (HVIC, LVIC) Parameter Symbol SXBB001M SX68002M SX68003M Unit Conditions
« Best for driving the fan motor (built-in motor) of  MOSFET Output Breakdown Voltage| Vpss 250 500 500 \% Vee=15V,VIN=0V
air conditioner, etc. Control Supply Voltage Vce 20 20 20 \Y Between Vcc and COM
« Built-in boot diode with limited resistance Control Supply Voltage (Bootstrap) VBs 20 20 20 \ Between VB and HS (U, V, W)
Output Current (continuous) lo 2.0 15 25 A
« Built-in undervoltage lock out (UVLO) circuit Output Curent (pulse) lop 3.0 2.25 3.75 A | PW<100us, duty=1%
« Built-in overcurrent protection circuit (OCP) InputVofage Vin ~0.510 +7 —0.5t0 +7 —0.5t0+7 v
o i Power Dissipation Po 3 3 3 W Ta=25C
+ Built-in Thermal Shut Down (TSD) function Thermal Resistance (Junction to Case) | 6-c 15 15 15 °C/W | All element operation
« Built-in current limiter function (OCL) Thermal Resisiance (unction o Ambient A} | ~ 6)-a 41.7 41.7 41.7 °C/W | All element operation
« Error (FO) terminal with shutdown input Opergt\ng Case Top —20 to +100 —20 to +100 —20 to +100 :C
function Junction Temp (Poweer part) Ten +150 +150 +150 C
Storage Temp Tstg —40 to +150 —40 to +150 —40 to +150 °C
* 7.5V regulator output function (35mA max.)
mRecommended Operating Conditions
Ratings
Parameter Symbol SX68001M SX68002M SX68003M Unit Condotions
min. typ. max. min. typ. max. min. typ. max.
Main Supply Voltage VBB — 140 200 — 280 400 — 280 400 \ Between VBB and LS
Control Supply Voltage Vce 13.5 — 16.5 13.5 — 16.5 13.5 — 16.5 \ Between Vcc and COM
Input Signal Dead Time tdead 1.5 — — 1.5 - - 1.5 - - s
Minimum Input Pulse Width tw 0.5 - - 0.5 - - 0.5 - - Hs
Junction Temperature Tj — — 125 — — 125 — - 125 °C
mElectrical Characteristics
Ratings
Parameter Symbol SX68001M SX68002M SX68003M Unit Condotions
min. typ. max. min. typ. max. min. typ. max.
Control Supply Voltage Vce 13.5 15 16.5 13.5 - 16.5 13.5 - 16.5 \ Between Vcc1,2 and COM1,2
Control Supply Current Icc - 4.6 7.4 — 4.6 7.4 — 4.6 7.4 mA | Veel,2=15V
Boot Supply Current Ibs - 140 280 - 140 280 - 140 280 pA | VB*HS=15V
ViH - 2.0 2.5 - 2.0 2.5 - 2.0 2.5 Vee=15V, Output:ON
Input Voltage \
Vi 1.0 15 - 1.0 15 - 1.0 1.5 - Vce=15V, Output:OFF
Input Voltage Hysteresis Width| ~ VH - 0.5 — — 0.5 - — 0.5 - \ Vee=15V
Input Current IiH - 230 500 - 230 500 - 230 500 MA | Vee=15V, Vin=5V
Undervoltage Lock Out | VuvHL 9.0 - 11.0 9.0 - 11.0 9.0 - 11.0 v
(high side) VUVHH 9.5 - 11.5 9.5 - 115 9.5 - 11.5 Vee15V
Undervoltage Lock Out | VuviL 10.0 - 12.0 10.0 - 12.0 10.0 - 12.0 v
(low side) VuvLH 10.5 - 12.5 10.5 - 12.5 10.5 - 12.5
\F/S;Z;m'”a' Bl :/’:Z: s - 05 n = 05 s = 05 V| Veo=15V, Vro=5V, Rro=10kQ
VocLL - - 0.5 - - 0.5 - 0.5
OCL Outputioltage |~ I 25 - 55 45 - 55 45 - 55 Vo | VeestoV
Current Limiter Reference Voltage|  Viim 0.6175 0.65 0.6825 0.6175 0.65 0.6825 0.6175 0.65 0.6825 \ Vee=15V
Overcurrent Protection Trip Voltage VTRIP 0.9 1.0 1.1 0.9 1.0 11 0.9 1.0 1.1 \ Vee=15V
Overcurrent Protection Retention Time|  tp 20 25 - 20 25 - 20 25 - s Vee=15V
OCP Blanking Time tbk(ocp) - 2 - - 2 - - 2 - Hs Vee=15V
SD Terminal Blanking Time | tbk(ocl) - 3.3 - - 3.3 - - 3.3 - Hs Vee=15V
i Tox 135 150 165 135 150 165 135 150 165
RS (PO EETEm 217G | Ry 105 120 135 105 120 135 105 120 135 °C | Voe=15V
Release Threshold Tonys _ 30 _ _ 30 _ _ 30 _
Regulator Output Voltage| Vrea 6.75 7.5 8.25 6.75 7.5 8.25 6.75 7.5 8.25 \ IREG=35mA
MOSFET Output Breakdown Voltage| Vbss 250 - - 500 - - 500 - - \ Vee=15V, Io=100uA, Vin=0V
MOSFET Output Leakage Curent |  Ipss - - 100 - - 100 - - 100 pA | Je1oV, Vos=S00V(250 V forSXEE00TM)
MOSFET DC ON Resistance| Roson | — 125 15 - 32 40 - 20 24 Q Y_%CZ]%Y'S';Z;OA(()%‘,\;? A or SX68002M of
Diode Forward Voltage | Vso - 11 15 - 10 15 - 10 15 v Y.%C?fi\r'é'i%%%ﬁ(aomié\ﬁﬁé\? X68002M or
Boot Diode Leakage Current lis - - 10 - - 10 - - 10 HA | VR=500V(250 V for SX68001M)
Boot Diode Forward Voltage VrB - 1.0 1.3 - 1.0 1.3 - 1.0 1.3 \ IF=0.15A
Boot Diode Reverse Recovery Time | trr - 70 - - 70 - - 70 - ns IF/IrRP=100mA/100mA
Boot Diode Series Resistance Rs 48 60 72 48 60 72 48 60 72 Q
td(on) - 800 - - 810 - - 940 -
tr = 45 - - 60 = - 100 =
High Side Switching Time trr - 75 - - 120 = - 135 = ns
td(off) - 720 - - 815 - - 975 - Vbc=300V(150V for SX68001M),
tf - 40 - - 38 - - 45 - Vee=15V, Io=1A(0.75 A for SX68002M
td(on) = 750 - - 760 = - 900 = or 1.5 A for SX68003M), HIN=0 to 5V,
tr _ 53 _ _ 58 _ _ 105 _ Inductive load
Low Side Switching Time trr — 70 — — 110 — — 135 — ns
td(off) - 660 - - 750 - - 905 -
{f — 20 — — 32 — — 35 —
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m Internal Block Diagram

SX68000M Series

VB1 VB2 VB32

VB31

s

HIN1 O

[uvo | [uvio ][ uvio | [ uvio ]

High Side
Level Shift Drive

] E}H

T
-

—

Gyl
jardin g

Input Logic
(OCP reset)

Low Side Driver

B
ull
=
ull
jarka,
A
Jall
jacka,

Thermal TT\
[

OCP & OCL

VBB1
VBB2

wi
w2

V1

LS

m Typical Connection Diagram

Control IC

UvVLO

UVLO UvLO UVLO

5V

| 1< axllg
HIN2 Input High Sid - H =3
Logic [ 90 Sice
9 Level Shift Drive
> w1
w2
\ v
Tvi
V2
(]
] — | =
Input Logic & | q
(ogp resgel) Low Side Driver - ’—‘}H =1 ﬂ
L) T—‘
Thermal oo
\_'_‘ Ls

‘ OCP & OCL ‘

m External Dimensions (SOP27)

(Unit : mm)

22+0.2

18

(Including the resin burr)

27

2.1£0.2

015
025505

e

1.05:0.2

11.4+0.2
(Excluding the resin burr)

[
VRt

)
B I I

14.1+0.3

Product Mass : Approx.3.99
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1-2-6 High-voltage 3-phase Motor Driver ICs

SMAG820MP Series/SLA6820M Series

m Features m Absolute Maximum Ratings (Ta=25°C)
A package of 6 MOSFET units for 3-phase Ratings ) ”
bridge, pre-drive (HVIC, LVIC) and boot diode Parameter Symbol SVABBZLMPISLAGGZ6M | SWAGB22VPISLAGB2TM | SMAGGZIWPISLAGE2BM] ot Condions
. MOSFET Output Withstand Voltage VDSS 250 500 500 \ Vee=15V,VIN=0V
* Best for fan motor inverter control Control Supply Voltage Vee 20 20 20 \ Between Vcc and COM
. High side drive of bootstrap method has been Control Supply Voltage (bootstrap) Vas 20 20 20 \ Between VB and HS (U, V, W)
employed. Output Current (continuous) lo 2.0 15 25 A
Output Current (pulse) lop 4 3 5 A PW<100ys, duty=1%
« Built-in undervoltage lock out (auto regression) Regulator Output Current IREG 35 35 35 mA
« Built-in Thermal detection circuit (no stopping) {0nTRLOE0E VN 051047 051047 051047 v
Power Dissipation Po 28/32.8 28/32.8 28/32.8 w Te=25°C
« Built-in fail signal output function (for when the Thermal Resistance (Junction to Case) |  8jc 4.46/3.8 4.46/3.8 4.46/3.8 C°W | When all elements operating
overheat detection circuit and UVLO) Thermal Resistance (Junction to Ambient Air) fj-a 31.25/27.7 31.25/27.7 31.25/27.7 [ When all elements operating
o Operating Case Temperature Top —20to +100 ~20 to +100 ~20 to +100 ce
* Built-in 7.5 V regulator output (35 mA, max.) Junction Temperature (Power part) Tch +150 +150 +150 C°
Storage Temperature Tstg —40 to +150 —40 to +150 —40 to +150 C°
m Recommended Operating Conditions
Ratings
Parameter Symbol SMA6821MP/SLA6826M SMA6822MP/SLA6827M SMA6823MP/SLA6828M Unit Conditions
min. typ. max. min. typ. max. min. typ. max.
Main Supply Voltage Ves - 140 200 - 280 400 - 280 400 \ Between Ves and LS
Control Supply Voltage Vee 135 - 16.5 135 - 16.5 135 - 16.5 \ Between Vcc and COM
Input Signal Dead Time tdead 15 - - 15 - - 15 - - us
Minimum Input Pulse Width tw 0.5 - - 0.5 - - 0.5 - - us
Junction Temperatur T — — 125 — — 125 — — 125 °C
m Electrical Characteristics
Ratings
Parameter Symbol SMA6821MP/SLAG826M SMA6822MP/SLAG827M SMA6823MP/SLA6828M Unit Conditions
min. typ. max. min. typ. max. min. typ. max.
Control Supply Voltage Vee 135 15 16.5 13.5 15 16.5 135 15 16.5 \ Between Vcc and COM
Control Supply Current Icc - 4 6 - 4 6 - 4 6 mA Vee=15V
Vi1 = 2.5 - 2 25 - 2 25 Vee=15V, Output:ON
Input Voltage v
Vi 1 15 - 1 15 = 1 15 - Vce=15V, Output:OFF
Input Voltage Hysteresis Width Vinys - 0.5 - - 0.5 - - 0.5 - \ Vee=15V
IiH = 50 100 - 50 100 - 50 100 Vee=15V, VIN=5V
Input Current WA
i = = 2 - = 2 - - 2 Vee=15V, VIN=0V
UG VUVHL 9.0 10.0 11.0 9.0 10.0 11.0 9.0 10.0 11.0 Ve and U (V, W)
(high side) VUVHH 9.5 10.5 115 9.5 10.5 115 9.5 10.5 115 \
Vuvhys = 0.5 - - 0.5 = - 0.5 =
UG VuviL 10.0 11.0 12.0 10.0 11.0 12.0 10.0 11.0 12.0 Between Ve and COM
(low side) VuvLH 10.5 115 12.5 10.5 115 12.5 10.5 115 12.5 \
Vuvhys = 0.5 - - 0.5 = - 0.5 =
. VFoL 0 = 1.0 0 = 1.0 0 - 1.0
FO Pin Output Voltage \ Vee=15V
VFoH 4.0 = 5.5 4.0 = 55 4.0 - 55
Overheat detection threshold ToH 135 150 165 135 150 165 135 150 165 oc Vee=15v
Overheat detection release threshold ToL 105 120 135 105 120 135 105 120 135
Regulator output voltage VREG 6.75 7.5 8.25 6.75 7.5 8.25 6.75 7.5 8.25 \ IREG=35MA
Boot Diode Forward Voltage VFBD - 11 13 - 11 13 - 11 13 \ IF=0.15A
Boot Diode Series Resistance Rep - 22 - - 22 - - 22 - Q
MOSFET Output Withstand Voltage |  Vbss 250 = - 500 = = 500 - = \ Vee=15V, Ip=100pA, Vin=0V
MOSFET Output Leakage Current Ipss. - - 100 - - 100 - - 100 PA Vee=15V, Vbs=500V (250V for SMA6B21MP/SLAG6826M), Vin=0V'
MOSFET DC On Resistance | Ros(on) - 14 18 - 36 4.0 - 2.0 24 Q Vee=15V, Ip=15A (L.0A for SMA6822MP/SLAGB27M), Vin=5V
Diode Forward Voltage Vsb - 1.0 15 - 1.0 1.5 - 1.0 1.5 \ Vee=15V, In=15A (1.0A for SMA6822MPISLA6B27M), Vin=0V
Diode Reverse Recovery Time trr - 50 - 75 75 ns di/dt=100A/ps
td(on) - 650 - - 550 - - 650 -
High Side Switching Time r - 100 - - 100 - - 100 - ns
td(off) - 370 - - 420 - - 520 -
tf - 10 - - 30 - - 50 - Vbc=280V, Vee=15V, Vin=0 to 5V, Inductive load
td(on) - 600 - - 570 - - 700 - 10=1.5A (1.0A for SMA6822MP/SLA6827M)
Low Side Time r - 100 - - 100 - - 100 - ns
td(off) - 300 - - 450 - - 580 -
tf — 10 — — 30 — — 40 —
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mInternal Block Diagram

m Typical Connection Diagram

SMAG6820MP Series/SLA6820M Series
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The input pulldown resistor is built into an IC (about 100 kQ). If the input
is expected to be unstable or fluctuate widely, however, it needs to be

reinforced with an external resistor.

Attach capacitors near IC. Attach a ceramic capacitor in parallel with the

electrolytic capacitor if too much noise is generated.

m External Dimensions (ZIP24 [SMA24Pin/SLA24Pin])

(Unit: mm)
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1-2-6 High Voltage 3-Phase Motor Driver IPMs

SMAG6860M Series/SLA6860M Series

m Features m Absolute Maximum Ratings (Ta=25°C)
* A package 0f§ MOSFET units for 3—phasg Raligs - —
brnge, pre-dnye (HVIC, LVIC), and 3 limiting Parameter Symbol SMAGB6IM | SMAGB62M | SMAG863M | SLAGB63M Unit Conditions
resistor boot diodes
MOSFET Output Breakdown Voltage| Voss 250 500 \Y Vee=15V,Vin=0V
+ High side drive employed using bootstrap Control Supply Voltage (VCC) Vee 20 V | Between Vcc and COM
method Control Supply Voltage (boot) VBs 20 \Y Between VB and HS (U, V, W)
* Built-in undervoltage lock out circuit (UVLO) Output Current (continuous) lo 2.0 15 25 A
« Built-in overcurrent protection circuit (OCP) Output Current (pulse) lop 4 3 5 A | PW<100us, duty=1%
« Built-in Thermal Shut Down (TSD) InputVoIltage - Vi 0510 +7 v
Power Dissipation Pp 28 32.8 W Tc=25°C
+ Built-in current limiter circuit (used when there Thermal Resistance (Junction to Case)|  6-c 4.46 3.8 °C/W | When all the elements are operating
is an external short) Thermal Resistance (Junction to Ambient Ar)|  8-a 31.25 27.7 °C/W | When all the elements are operating
« Built-in error signal output function (H-side: Operating Case Temperature Top —20 to +100 °C
UVLO, L-side: UVLO, TSD, OCP) Junction Temperature (Power part) Tch +150 °C
« SIP 24-pin package (SLA has an AL heatsink.) _Storage Temperature Tstg —40 to +150 °C
mRecommended Operating Conditions
Ratings
Parameter Symbol SMA6861M SMA6862M SMAG863M/SLA6868M Unit Conditions
min. typ. max. min. typ. max. min. typ. max.
Main Supply Voltage VeB - 140 200 - 280 400 - 280 400 V | Between Vee and LS
Control Supply Voltage Vcc 13.5 - 16.5 135 - 16.5 13.5 - 16.5 V | Between Vcc and COM
Input Signal Dead Time | tdead 15 - - 1.5 - - 15 - - us
Minimum Input Pulse Width tw 0.5 - - 0.5 - - 0.5 - - s
Junction Temperature T — — 125 — — 125 — — 125 °C
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SMA6861M SMA6862M SMAG863M/SLA6868M Unit Conditions
min. typ. max. min. typ. max. min. typ. max.
Control Supply Currenti™! Icc - 4.2 7 - 4.2 7 - 4.2 7 mA | Vec=15V
Boot Supply Current2' Ibs - 135 380 - 135 380 - 135 380 UA | Vb=15V
VIH 2.4 2.9 3.4 2.4 2.9 3.4 2.4 2.9 3.4 Vee=15V, Output:ON
Input Voltage v
ViL 1.6 21 2.6 1.6 2.1 2.6 1.6 21 2.6 Vee=15V, Output:OFF
Uhderyoltage Lock Out VUVHL 9.0 10.0 11.0 9.0 10.0 11.0 9.0 10.0 11.0 V| Between Vs and U (V, W)
(high side) VUVHH 9.5 10.5 11.5 9.5 10.5 11.5 9.5 10.5 11.5
Under.voltage Lock Out VuvLL 10.0 11.0 12.0 10.0 11.0 12.0 10.0 11.0 12.0 v Between Vec and COM
(low side) VUVLH 10.5 11.5 12.5 10.5 11.5 12.5 10.5 11.5 12.5
Thermal Protection Threshold ToH 120 135 150 120 135 150 120 135 150 °C | Vee=15V
Thermal Protection Cancellation Threshold ToL 100 115 130 100 115 130 100 115 130
Overcurrent Protection Threshold | VTriP 0.9 1 1.1 0.9 1 1.1 0.9 1 1.1 V | Vce=15V
Overcurrent Protection Retention Time tp - 4 - - 4 - - 4 - ms | VRC=5V, RrR=330kQ, Rc=0.01uF
Current Limiter Threshold Viim 0.5035 0.53 0.55565 | 0.5035 0.53 0.55565 | 0.5035 0.53 0.55565 V | Vce=15V
Boot Diode Forward Voltage VFBD - 1.0 1.3 - 1.0 1.3 - 1.0 1.3 \% IF=0.15A
Boot Diode Series Resistance Reb - 210 - - 210 - - 210 - Q
MOS FET Output Breakdown Voltage |~ Voss 250 - - 500 - - 500 - - V| Vce=15V, Ip=100pA, ViN=0V
MOS FET Output Leakage Current Ipss - - 100 - - 100 - - 100 A | Vee=15V, Vos=500V (250V for SMABBEIM), Vin=0V
MOS FET DC ON Resistance | Rbs(on) - 1.4 1.8 - 3.6 4.0 - 2.0 2.4 Q Vee=15V, Io=1A (15A for SMAGBB3M/SLAGBGBM), Vin=5V
Diode Forward Voltage Vsb - 1.0 15 - 1.0 1.5 - 1.0 15 \4 Viee=15V, Io=1A (15A for SMAGB63M/SLAGBGBM), Vin=0v
Diode Reverse Recovery Time trr - 50 - 75 75 ns | di/dt=100A/pus
td(on) - 660 - - 720 - - 790 -
tr - 25 - - 40 - - 60 -
Switching Time, High Side trr 690 110 115 ns
td(off) - 630 - - 670 - - 725 - VBs=300V (150V for SMA6861M),
tf - 10 - - 20 - - 20 — Vee=15V, Ib=2.0A (1.5A for
td(on) - 580 - - 600 - - 680 - SMAB862M, 2.5A for SMA6863M),
tr _ 50 _ _ 40 _ _ 70 _ ViN=0 to 5V
Switching Time, Low Side trr 95 120 120 ns
td(off) - 540 - - 555 - - 605 -
tf — 15 — — 20 — — 20 —
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SMA6860M Series/SLA6860M Series

m Internal Block Diagram m Typical Connection Diagram
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m External Dimensions (ZIP24 [SMA24Pin/SLA24Pin]) (Unit : mm)
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Forming No.2451 Forming No.2452
102 Product Mass: Approx. 3.9 g
24.4:0.2 48102 31502
16.4+0.2 1.7:0.1 = - =
Gate burr 43.240.15X 38 T
_Gate burr 24.4%0.2 4.840.2
43.240.15 - ks 3 ief I
G} GD L 164102 1.7:0.1
SE JAPAN o % =l 3.2¢0.15 93.240.15x3.8
EE
& o 3 2.45+0.2 e !
@ @ 2 d et e o) ) - =
T S N g e Sy off —H
R ) T Fls o .4520.
g s J = Jg & (Measured a the roof)
i — = o o| hE
S LE 0578 MBIy 5 1]
23 X P1.2740.7=29.21+1 ——— i i 3
4.5+0.7 02 P =
31.3+0.2 ) (Measured at the ip) _,_,...%.l_ 2 S o 3:0.3
S EER L 3:0.3
(Including the resin bur) 23xP1.27£0.2=29.21:0.5 =S & (Measured tthe )
" (Measured at the tip) g °
2 4 6 8 10 6 18 20 2 4
Vs st s unBU AR
Forming No.2171 Forming No.2175

Product Mass: Approx. 6.2 g
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1-2-6 High Voltage 3-Phase Motor Driver IPMs

SIWAGEIIY/IsE Output Element: IGBT

m Features mAbsolute Maximum Ratings (Ta=25°C)
* A package including 6 units each of IGBT and Parameter Symbol Ratings Unit Conditions
FRD for 3-phase bridge, and pre-drive (HVIC, IGBT Output Voltage Vees 600 v Vee=15V, Vin=0V
LvIC) Control Supply Voltage Vee 20 \ Between Vcc and COM
« Best for driving a refrigerator compressors and Control Supply Voltage (bootstrap) Ves 20 Y Between Ve and HS (U, V, W)
dishwashing driers Output Current (continuous) lo 3 A
< High side drive of bootstrap method has been GUIpUCUTENt(pulse) 1op 6 A PW<100ps, duty=1%
loved. Input Vol»tag.e : VIN -0.5t0 +7 \
employ Power Dissipation Po 32.8 w Tc=25°C
« Built-in undervoltage lock out (auto regression) T R A O@s, O 3.8 °CIW When all IGBT elements operating
« Built-in overcurrent protection circuit i 54 “chw When &l FRD elements operating
Operating Case Temperature Top -20to +100 °C
« Built-in fail signal output function (for when the Junction Temperature (Power part) Teh +150 o
overcurrent protection circuit activates) Storage Temperature Tstg Z40 to +150 °C

mRecommended Operating Conditions

Ratings ) "
Parameter Symbol = Unit Conditions
min. typ. max.

Main Supply Voltage VBB - 300 450 \ Between Ves and LS
Control Supply Voltage Vcee 135 - 16.5 \ Between Vcc and COM
Input Signal Dead Time tdead 1.5 - - us
Minimum Input Pulse Width tw 0.5 - - Us
Junction Temperature Tj — — 125 °C

m Electrical Characteristics

Ratings . "
Parameter Symbol . Unit Conditions
min. typ. max.
Control Supply Voltage Vee 135 15 16.5 \ Between Vcc and COM
Control Supply Current lcc - 4 6 mA Vee=15V
ViH - 2 25 Vee=15V, Output:ON
Input Voltage v
ViL 1 15 - Vece=15V, Output:OFF
Input Voltage Hysteresis Width Vihys - 0.5 - \ Vee=15V
IiH - 50 100 Vee=15V, Vin=5V
Input Current WA
liL - - 2 Vee=15VY, Vin=0V
T LK VUVHL 9.0 10.0 11.0
(:igeh"’;;ge ock Out Vv 95 105 115 v Between Vs and U (V, W)
Vuvhys - 0.5 -
T N VuvLL 10.0 11.0 12.0
ndervoltage Lock Out Vovin 105 115 125 v Between Vcc and COM
(Low Side)
Vuvhys - 0.5 -
. VFoL 0 - 1.0
FO Pin Output Voltage Vv Vee=15V
VFoH 4.0 - 55
QOvercurrent Protection Trip Voltage VTRIP 0.45 0.5 0.55 \ Vee=15V
Blanking Time thk - 2 - us Vee=15V
IGBT Output Withstand Voltage Vces 600 - - \ Vee=15V, Ic=100pA, ViIN=0V
IGBT Output Leakage Current Ices - - 100 PA Vee=15V, Vces=600V, Vin=0V
IGBT Output Saturation Voltage VCE(sat) - 1.75 2.1 \ Vce=15V, VIN=5Y, Ic=3A
Diode Forward Voltage VEec - 1.65 2 \ Vce=15V, VIN=0V, Ic=3A
Diode Reverse Recovery Time trr - 50 - ns IF=3A, di/dt=100A/us
td(on) - 315 -
Switching Time, High Side r - 55 - ns
td(off) - 455 -
i _ 175 _ VBe=300V, Vcc=15V,
Ic=3A, ViN=0to 5V,
td(on) - 430 - induvtive load
Switching Time, Low Side " - 100 - ns
td(off) - 410 -
tf — 190 —
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SLA6805MP

m Typical Connection Diagram

Dboot Rboot
® » *
[ 2 Pt L 4 T
2 3 4 11
101 1
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.
o & lea HOol—[ & =24
L« ) ) . -
HS1 . L The input pulldown resistor is built in IC (about 100 kQ).
» > . . .
However, if the input is expected to be unstable or very
HO2— —EY fluctuant, it needs to be reinforced with external resistor.
100 HS2 -0 13 /ND
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Forming No. 2153

Forming No. 2151
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Forming No. 2152

Product Mass: Approx. 6.2g
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1-2-6 High-voltage 3-phase Motor Driver ICs

SIWANGIYASY Y Support for 3 shunts, Output Element: IGBT

m Features m Absolute Maximum Ratings (Ta=25°C)
: ééﬁiﬁ?gi;;;!’:g? dz:n:r? des::eh-;rfi\llg?l—-:—vellgd Parameter Symbol Ratings Unit Conditions
! ! IGBT Output Breakdown Voltage VcEes 600 \
LvIC) Main Supply Voltage Ve 450 \ Between Ves and GND
« Best for driving a washing machine drying fan Control Supply Voltage Vee 20 \ Between Vcc and COM
motor Control Supply Voltage (Bootstrap) Vas 20 \ Between VB and HS (U, V, W)
Output Current (continuous) lo 3 A Tc=25°C
« High side drive of bootstrap method has been Output Current (pulse) lop 6 A PW<100us
employed. Regulator Output Current IReG 35 mA
o . Input Voltage VIN —0.5t0 +7 \
* Built-in undervoltage lock out circuit (auw Power Dissipation Po 32.8 w Tc=25°C, all IGBT elements in operation
regression) Thermal Resistance (IGBT Junction to Case) Rj-c(l) 3.8 °C/W All IGBT elements in operation
« Built-in thermal sensor (non-stop) Thermal Resistance (FRD Junction lo.Case.) Rj-(l:(F) 4.2 °C/IW All FRD elements in operatio.n i
Thermal Resistance (Junction to Ambient Air) Rj-a 25 °C/wW All IGBT and FRD elements in operation
« Built-in fail signal output function (when Operating Case Temperature TOP —20 to +100 °C
operating the thermal sensor and undervoltage Junction Temperature Tj 150 °c
lock out circuit) Storage Temperature Tstg —40 to +150 °C
« Support for 3-shunt current sense
 Built-in 7.5 V regulator output (35mA max.)
mRecommended Operating Conditions
Parameter Symbol p Ratings Unit Conditions
min. typ. max.
Main Supply Voltage VeB - 300 450 Vv Between Ves and LS
Control Supply Voltage Vce 13.5 - 16.5 \ Between Vcc and COM
Current Sense Resistance Rs 0.3 Q Between LS1 to 3 and COM2
Input Signal Dead Time tdead 1.5 - - us Between LS1 to 3 and COM
Overcurrent Protection Time tocp 2.0 us
Snubber Capacitor Cs 0.01 - 0.1 uF Between Vcc and COM
Junction Temperature Tj - - 125 °C
m Electrical Characteristics
Parameter Symbol - Ratings Unit Conditions
min typ. max.
Control Supply Voltage Vce 135 15 16.5 \ Between Vcc and COM
Control Supply Current Icc - 4 6 mA Vee=15V, Vin=5V
ViH - 2 25 Vce=15V, Output:ON
Input Voltage Vit 1 15 - v Vee=15V, Output:OFF
Input Voltage Hysteresis Width Vinys - 0.5 - \ Vee=15V
Input Current [[E] - 50 100 LA Vee=15V, ViN=5V
i - - 2 Vee=15V, ViIN=0V
. ' VuvHL 9.0 10.0 11.0 Between Vs and U (V, W)
Undervoltage Lock Out (high side) VUVHH 9.5 10.5 11.5 )
VUvhys - 0.5 - Hystersis
. VuvLe 10.0 11.0 12.0 Between Vee and COM
Undervoltage Lock Out (low side) VuvLH 10.5 115 125 \
Vuvhys - 0.5 - Hystersis
FO Terminal Output Voltage VFoL 0 - 1.0 v Veo=15V, IFo=—1mA
VFOH 4.0 - 55 Vce=15V, IFo=1.6mA
ToH 135 150 165
Thermal Sense and Release Threshold ToL 105 120 135 °C Vee=15V, No Fin, IRea=0mA
TDhys - 30 -
Regulator Output Voltage VREG 6.75 7.5 8.25 \ IREG=35mA
IGBT Output Breakdown Voltage Vces 600 - - \ Vee=15V, lc=1mA, ViNn=0V
IGBT Output Leakage Current Ices - - 1 mA Vee=15V, Vce=600V, ViN=0V
IGBT Output Saturation Voltage Vce(sat) - 1.75 2.1 \Y Vee=15V, Ic=3A, ViN=5V
Diode Forward Voltage VF - 1.65 2.0 \ Vee=15V, IF=3A, ViNn=0V
Diode Reverse Recovery Time trr 50 ns IF=3A, di/dt=100A/us
td(on) - 315 -
High Side Switching Time L - 50 - ns
td(off) - 375 -
tf - 165 - VBB=300V, Vcc=15V, Ic=3A, ViIN=0to 5V,
td(on) - 325 - Inductive load
. o . tr - 60 -
Low Side Switching Time (o) — 200 - ns
tf — 165 —
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SLA6845M

mInternal Block Diagram m Typical Connection Diagram
Dboot Rboot
|
2 13 |4 11]
10 ]
VBL VB2 VB3
> lveer o[ & Zﬁf
HS1 1 .
Ho2H =
VBL VB2 VB3 e Hs2 ! 13 . T M
9 HiNg
VBB g {hinz
I L HING HosH ﬁ z =
c
veel VBB1 5 | eom vss | 12 | sl
[wio] [uvio][uvio |[uvio]
[ [ L HVIC 14
HINL e K K K
I Input High Side — } ﬁ } P } 28 ez
Logic Level Shift Driver
HIN3 —
com1 ‘ Lo1H
U 24
% .
veez w1 g
- w2 H 2N oz &
VREG Terminal 8
Detect 19 LIN2 17

[
LINL %K} K} H\/A 18 iNs
LIN2 Low Side Driver ’7 . LO34{ %
LIN3 5 _vreG 15
LS3 =
COomM2 L =
LSs2 1 22 1o
FO
Lst T 2L ComM2
RS
'@? Lvic
1
The input pulldown resistor is built into the IC (about 100 kQ).
However, if the input is expected to be unstable or to fluctuate greatly,
it needs to be reinforced using an external resistor.
Attach capacitors near the IC. Attach a ceramic capacitor in parallel
with the electrolytic capacitor if too much noise is generated.
m External Dimensions (ZIP24 with Fin [SLA24Pin]) (Unit : mm)
31+0.2
24 4+0.2 4.8+0.2
16 4+0.2 1.7+0.1 Le 31+0.2 =
Gate burr $3.2¢0.15X 3.8 T
$3.240.15 L [ 24.4+0.2 1 4.8+0.2
g W f Tz
16.4£0.2
e SE JAPAN N o 8 1 & 17+0.1
o & § 0 3.2+0.15 (3.2+0.15x3.8
3 S 5] 2.45+0.2
& @ 2 8 Wesseedabor) == Ll
T Ea. o & r [B
i &) S s ol :
2 [ e 3 gls = | 2.45¢0.1
Z (<2} — NS 2
t o | o 2 El § (Measured at the root)
23 X P1.27+0.7=29.21+1 4.5+0.7 _.]J|
(Measured at the tip) +0.2 o=
b0 <lgl2 2 | 3:0.3
‘ 313:0.2 23xP1.2720.2=29.2140.5 &8 & " (Measured at he )
‘ (Including the resin burr) (Measured at the llp) Z o
Forming No. 2171 Forming No. 2175
Product Mass: Approx. 6.2 g
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1-2-6 High-voltage 3-phase Motor Driver IPMs

m Features

SISV MN[0\ IRSTIRIEIS Support for 3-shunt, Output Element : IGBT

« Each half-bridge circuit consists of a pre-driver circuit that is completely independent from the others

 Protection against simultaneous high- and low-side turning on

* Bootstrap diodes with series resistors for suppressing inrush current are incorporated
* CMOS compatible input (3.3 to 5V)
« Designed to minimize simultaneous current through both high- and low-side IGBTs by optimizing gate drive resistors

* UVLO protection with auto restart
« Overcurrent protection with off-time period adjustable by an external capacitor
« Fault (FO indicator) signal output at protection activation: UVLO (low side only), OCP, and STP

 Proprietary power DIP package

* UL Recognized Component (File No.: E118037)

m Absolute Maximum Ratings

Ratings
Parameter Symbol | SCM1101M SCM1103M SCM1104M SCM1105MF SCM1106M SCM1110MF Unit Conditions
(SCM1101MF) (SCM1104MF) (SCM1106MF)
Supply Voltage VBB 450 450 450 450 450 450 \ Between VBB and LS1 to LS3
Supply Voltage (Surge) Vbc(Surge) 500 500 500 500 500 500 \ Between VBB and LS1 to LS3
IGBT Output Withstand Voltage VcEes 600 600 600 600 600 600 \ Vce=15V,lc=1mA,Vin=0V
Control Supply Voltage Vce 20 20 20 20 20 20 Vv Vel to 3 and COM1 to COM3
Control Supply Voltage (Bootstrap)|  Ves 20 20 20 20 20 20 \ Va1 to Ves and HS (U,V,W)
Output Current (continuous) lo 10 5 8 15 10 15 Adc
Output Current (pulse) lop 20 10 16 30 20 30 Adc | Tsims
Input Voltage VIN -0.5t0 +7 -0.5t0 +7 -0.5t0 +7 -0.5t0 +7 -0.5t0 +7 -0.5t0 +7 \ Hint to Hina or Lint to Lins and COM1 to COM3
FO Pin Voltage VFo 7 7 7 7 7 7 Vv Fo1 to Fos and COM1 to COM3
Power Dissipation Po 20.8(33.8) 19 20.2(32.9) 41.7 20.8(33.8) 41.7 W Tc=25°C while one IGBT element operates
Thermal Resistance (IGBT) Ri-ca 6(3.7) 6.3 6.2(3.8) 3 6(3.7) 3 °C/W | Per IGBT element
Thermal Resistance (FRD) Rij-c)F 6.5(4.2) 6.5 6.5(4.2) 4 6.5(4.2) 4 °C/W | Per FRD element
Operating Case Temperature Top —20 to +100 —20 to +100 —20 to +100 —20 to +100 —20 to +100 —20 to +100 °C
Junction Temperature Tj 150 150 150 150 150 150 °C
Storage Temperature Tstg —40 to +150 —40 to +150 —40 to +150 —40to +150 —40 to +150 —40 to +150 °C
Insulation Withstand Voltage Viso 2000 2000 2000 2000 2000 2000 V Between rear and lead pins, AC one minute
mRecommended Operating Conditions
Ratings
Parameter Symbol SCM1100M Series Unit Conditions
min. typ. max.
Main Supply Voltage Vbc — 300 400 Vv Between Vs and LS
Control Supply Voltage Vce,Ves 13.5 — 16.5 Vv
Minimum Input Pulse Width | Nminr) 0.5 - - 15 ON pulse
tINmin(off) 0.5 — — s OFF pulse
Input Signal Dead Time tdead 1.5 - - us
FO Pull-up Resistor Rro 1 — 22 kQ
CFO Capacitor Capacity Cro 1 — 10 nF
FO Pull-up Voltage VFo 4.5 — 5.5 Vv
Boot Capacitor CsooT 10 — 220 uF
Shunt Resistor*! Rs 25.5 — — mQ For Ipsrated output current (pulse)
PWM Carrier Frequency fc - - 202 kHz
Junction Temperature Tj — — 125 °C

*1: The shunt resistance varies depending on the rated current.

*2:10 for SCM1101M(F)/SCM1015MF
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mElectrical Characteristics

SCM1100M Series

Ratings
Parameter Symbol SCM1101M/SCM1101MF SCM1103M SCM1104M/SCM1104MF Unit Conditions
min. typ. max. min. typ. max. min. typ. max.
Control Supply Voltage | Vcc 13.5 - 16.5 13.5 — 16.5 13.5 — 16.5 Vv Between Vcc and COM
Control Supply Current lcc — 5 8 — 5 8 — 5 8 mA | Vce=15V, 3 circuits total
Bootstrap Supply Current|  los 400 800 400 800 400 800 uA | VB-HS=15V, 1 circuit
Input Voltage ViH — 2 25 — 2 25 — 2 25 Vce=15V, Output:ON
Vi 1 1.5 — 1 1.5 — 1 1.5 — \ Vce=15V, Output:OFF
Input Voltage Hysteresis Width| ~ VH — 0.5 - - 0.5 — — 0.5 — Vce=15V
Input Current IiH — 50 100 — 50 100 — 50 100 LA Vce=15V, Vin=5V
i - - 2 - - 2 - - 2 Vce=15V, Vin=0V
L VuvHL 10 — 12 10 - 12 10 - 12
Undervoltage Lock Out (high side) Vovin 105 - 25 105 - 25 105 - 125
. VuviL 10.5 — 12.5 10.5 — 12.5 10.5 — 12.5 v Vee=18V
Undervoltage Lock Out (low side) Vovin T - 13 v - 13 T - 13
' VFoL — — 0.5 — — 0.5 — — 0.5 Vce=15V,VrFo=5V
FO Pin Output Voltage Vron 45 - - 48 - - 48 - - v Rro=10kQ
Overcurrent Protection Trip Voltage | VriP 0.46 0.5 0.54 0.46 0.5 0.54 0.46 0.5 0.54 Vv Vce=15V
Overcurrent Protection Hold Time tp 2 — 2 — — 2 — — ms | Vce=15V, Cro=2.2nF
Blanking Time tbk - — - 2 - - 2 - us | Vec=15V
IGBT Output Withstand Voltage | Vces 600 - 600 — 600 — Vv Vce=15V, Ic=1mA, Vin=0V
IGBT Output Leakage Current lces — — 1 — — 1 — — 1 mA | Vce=15V, Vce=600V, ViN=0V
IGBT Output Saturation Voltage | VcE(sat) — 1.75 2.2 — 1.7 21 — 1.75 2.2 Vv Vee=15V, le=rated output current (continuous) Vin=5V
Boot Diode Forward Voltage VF - 1.7 2.2 - 1.4 2 — 1.6 2.2 Vv Vee=15V, Ir=rated output current (continuous), Vin=0V
Boot Diode Leakage Current liB — 5 10 — 5 10 — 5 10 HA | VR=600V
Boot Diode Forward Voltage VFB - 1.1 1.3 — 1.1 1.3 — 1.1 1.3 Vv IF=0.15A
Boot Diode Recovery Time trr — 70 — — 70 — — 70 — ns IF/IrRP=100mA/100mA
Boot Diode Series Resistance| Rs 17.6 22 26.4 17.6 22 26.4 17.6 22 26.4 Q
td(on) - 320 - - 340 - - 360 - Vbe=300V, Vee=15V
tr - 50 - - 60 - - 70 - Ic=10A(SCM1101M), Ic=5A(SCM1103M),
High Side Switching Time trr - 80 — — 80 - — 80 - ns Ic=8A(SCM1104M)
td(off) - 560 - - 430 - - 560 - HIN=0 to 5V
T _ 210 _ _ 240 _ _ 210 _ Inductive load
td(on) - 350 - - 380 - - 420 - Voc=300V, Veo=15V
tr - 80 - - 90 - - 110 - Ic=10A(SCM1101M), Ic=5A(SCM1103M),
Low Side Switching Time trr - 140 — — 100 - - 140 — ns Ic=8A(SCM1104M)
td(off) - 610 - - 500 - - 630 - HIN=0 to 5V
Im — 200 — — 220 — _ 210 _ Inductive load
Ratings
Parameter Symbol SCM1105MF SCM1106M/SCM1106MF SCM1110MF Unit Conditions
min typ. max. min. typ. max. min. typ. max.
Control Supply Voltage | Vcc 13.5 - 16.5 13.5 — 16.5 13.5 — 16.5 Vv Between Vcc and COM
Control Supply Current lcc — 5 8 — 5 8 — 5 8 mA | Vce=15V, 3 circuits total
Bootstrap Supply Current| Ibs — 400 800 — 400 800 — 400 800 uA | VB-HS=15V, 1 circuit
Input Voltage ViH — 2 25 — 2 25 — 2 25 Vce=15V, Output:ON
Vi 1 1.5 — 1 1.5 — 1 1.5 — \ Vce=15V, Output:OFF
Input Voltage Hysteresis Width| ~ Vi — 0.5 - - 0.5 — — 0.5 — Vce=15V
IpUtGUTent IiH — 50 100 — 50 100 — 50 100 LA Vce=15V, Vin=5V
i - - 2 - - 2 - - 2 Vce=15V, ViN=0V
. VUvHL 10 — 12 10 - 12 10 - 12
Undervoltage Lock Out (high side) \\//UVHH 1 gg - 1 ig : g: = 1 ig 1 gg = : 2: y ety
. UVLL . - . . - . . - .
Undervoltage Lock Out (low side) Vovin T - 13 v = 13 r = 13
. VFoL - — 0.5 — — 0.5 — — 0.5 Vce=15V, VFo=5V
RO A @R Ve VFoH 4.8 — — 4.8 — — 4.8 — — v RFo=10kQ
Overcurrent Protection Trip Voltage | VTRiP 0.46 0.5 0.54 0.46 0.5 0.54 0.46 0.5 0.54 Vv Vce=15V
Overcurrent Protection Hold Time tp 2 — — 2 — — 2 — — ms | Vce=15V,Cro=2.2nF
Blanking Time tbk - 2 — - 2 - - 2 - us | Vec=15V
IGBT Output Withstand Voltage | Vces 600 - - 600 — — 600 — — Vv Vce=15V, Ic=1mA, Vin=0V
IGBT Output Leakage Current Ices — — 1 — — 1 — — 1 mA | Vce=15V, Vce=600V, ViN=0V
IGBT Output Saturation Voltage | Vcesay — 1.75 2.2 — 2.2 2.6 — 2.2 2.6 Vv Vee=15V, le=rated output current (continuous) Vin=5V
Boot Diode Forward Voltage VF - 1.75 2.2 - 1.7 2.2 — 1.75 2.2 Vv Vee=15V, IF=rated output current (continuous), Vin=0V
Boot Diode Leakage Current liB — 5 10 — 5 10 — 5 10 HA | VR=600V
Boot Diode Forward Voltage Vre — 1.1 1.3 — 1.1 1.3 — 1.1 1.3 Vv IF=0.15A
Boot Diode Recovery Time trr — 70 — — 70 — — 70 — ns IF/IrRP=100mA/100mA
Boot Diode Series Resistance| Rs 17.6 22 26.4 17.6 22 26.4 17.6 22 26.4 Q
td(on) - 865 - - 320 - - 365 - Vbe=300V, Vee=15V
tr - 80 - - 50 - - 80 - Ic=15A(SCM1105M), Ic=10A(SCM1106M),
High Side Switching Time trr — 90 — — 80 - — 90 - ns lc=15A(SCM1110MF)
td(off) - 690 - - 490 - - 650 - HIN=0 to 5V
if _ 200 _ _ 80 _ _ 85 _ Inductive load
td(on) - 415 - - 350 - - 415 - Voc=300V, Veo=15V
tr - 135 - - 80 - - 135 - Ic=15A(SCM1105M), lc=10A(SCM1106M),
Low Side Switching Time trr - 115 — — 140 — — 115 — ns | lc=15A(SCM1110MF)
td(off) - 790 - - 540 - - 755 - HIN=0 to 5V
if _ 205 — — 80 _ _ 85 _ Inductive load
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1-2-6 High-voltage 3-phase Motor Driver ICs

m Internal Block Diagram (Single Circuit)
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SCM1100M Series

m External Dimensions (SCM) (Unit : mm)
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2 Transistors

Ordering Information

All products listed must be ordered in standard packing increments.

Series Name/ Standard Packing Quantities Series Name/ Standard Packing Quantities
Product Name| Fackage " Taping Product Name | ackage T Taping
2SA1186 TO3P 500(B0x)/1080(Stick) - 25C3263 TO3P 500(Box)/1080(Stick) -
2SA1215 MT200 250(Box) - 25C3264 MT200 250(Box) -
2SA1216 MT200 250(Box) - 25C3284 TO3P 500(Box)/1080(Stick) -
2SA1294 TO3P 500(B0x)/1080(Stick) - 25C3519 TO3P 500(Box)/1080(Stick) -
2SA1295 MT200 250(Box) - 2SC3519A TO3P 500(Box)/1080(Stick) -
2SA1303 TO3P 500(B0x)/1080(Stick) - 25C3835 TO3P 500(Box)/1080(Stick) -
2SA1386 TO3P 500(B0x)/1080(Stick) - 25C3851 TO220F 1000(Box)/3750(Stick) -
2SA1386A TO3P 500(B0x)/1080(Stick) - 2SC3851A | TO220F 1000(Box)/3750(Stick) -
2SA1488 TO220F 1000(Box)/3750(Stick) - 25C3852 TO220F 1000(Box)/3750(Stick) -
2SA1488A TO220F 1000(Box)/3750(Stick) - 2SC3852A | TO220F 1000(Box)/3750(Stick) -
2SA1492 TO3P 500(B0x)/1080(Stick) - 25C3856 TO3P 500(Box)/1080(Stick) -
2SA1493 MT200 250(Box) - 25C3857 MT200 250(Box) -
2SA1494 MT200 250(Box) - 25C3858 MT200 250(Box) -
2SA1567 TO220F 1000(Box)/3750(Stick) - 25C3927 TO3P 500(Box)/1080(Stick) -
2SA1568 TO220F 1000(Box)/3750(Stick) - 25C4024 TO220F 1000(Box)/3750(Stick) -
2SA1667 TO220F 1000(Box)/3750(Stick) - 25C4064 TO220F 1000(Box)/3750(Stick) -
2SA1668 TO220F 1000(Box)/3750(Stick) - 25C4131 TO3PF 500(Box)/1080(Stick) -
2SA1673 TO3PF 500(B0x)/1080(Stick) - 25C4138 TO3P 500(Box)/1080(Stick) -
2SA1693 TO3P 500(B0x)/1080(Stick) - 25C4140 TO3P 500(Box)/1080(Stick) -
2SA1694 TO3P 500(B0x)/1080(Stick) - 25C4153 TO220F 1000(Box)/3750(Stick) -
2SA1695 TO3P 500(B0x)/1080(Stick) - 25C4300 TO3PF 500(Box)/1080(Stick) -
2SA1725 TO220F 1000(Box)/3750(Stick) - 25C4301 TO3PF 500(Box)/1080(Stick) -
2SA1746 TO3PF 500(B0x)/1080(Stick) - 25C4304 TO220F 1000(Box)/3750(Stick) -
2SA1859 TO220F 1000(Box)/3750(Stick) - 25C4381 TO220F 1000(Box)/3750(Stick) -
2SA1859A TO220F 1000(Box)/3750(Stick) - 25C4382 TO220F 1000(Box)/3750(Stick) -
2SA1860 TO3PF 500(B0x)/1080(Stick) 25C4388 TO3PF 500(Box)/1080(Stick) -
2SA1907 TO3PF 500(Box)/1080(Stick) - 25C4445 TO3PF 500(Box)/1080(Stick) -
2SA1908 TO3PF 500(Box)/1080(Stick) - 25C4466 TO3P 500(Box)/1080(Stick) -
2SA1909 TO3PF 500(Box)/1080(Stick) - 25C4467 TO3P 500(Box)/1080(Stick) -
2SA2151 TO3P 500(Box)/1080(Stick) - 25C4468 TO3P 500(Box)/1080(Stick) -
2SA2151A TO3P 500(Box)/1080(Stick) - 25C4495 TO220F 1000(Box)/3750(Stick) -
2SA2223 TO3P 500(Box)/1080(Stick) - 2SC4511 TO220F 1000(Box)/3750(Stick) -
2SB1257 TO220F 1000(Box)/3750(Stick) - 25C4518 TO220F 1000(Box)/3750(Stick) -
2SB1258 TO220F 1000(Box)/3750(Stick) - 2SC4518A | TO220F 1000(Box)/3750(Stick) -
2SB1259 TO220F 1000(Box)/3750(Stick) - 25C4546 TO220F 1000(Box)/3750(Stick) -
2SB1351 TO220F 1000(Box)/3750(Stick) - 2SC4706 TO3P 500(Box)/1080(Stick) -
2SB1382 TO3PF 500(Box)/1080(Stick) - 25C4883 TO220F 1000(Box)/3750(Stick) -
2SB1383 TO3P 500(Box)/1080(Stick) - 2SC4883A | TO220F 1000(Box)/3750(Stick) -
2SB1420 TO3P 500(Box)/1080(Stick) - 25C4886 TO3PF 500(Box)/1080(Stick) -
2SB1559 TO3P 500(Box)/1080(Stick) - 2SC5071 TO3P 500(Box)/1080(Stick) -
2SB1560 TO3P 500(Box)/1080(Stick) - 25C5099 TO3PF 500(Box)/1080(Stick) -
2SB1570 MT200 250(Box) - 2SC5100 TO3PF 500(Box)/1080(Stick) -
2SB1587 TO3PF 500(Box)/1080(Stick) - 25C5101 TO3PF 500(Box)/1080(Stick) -
2SB1588 TO3PF 500(Box)/1080(Stick) - 25C5130 TO220F 1000(Box)/3750(Stick) -
2SB1647 TO3P 500(Box)/1080(Stick) - 25C5287 TO3P 500(Box)/1080(Stick) -
2SB1648 MT200 250(Box) - 2SC6011 TO3P 500(Box)/1080(Stick) -
2SB1649 TO3PF 500(Box)/1080(Stick) - 2SC6011A TO3P 500(Box)/1080(Stick) -
2SB1686 TO220F 1000(Box)/3750(Stick) - 25C6145 TO3P 500(Box)/1080(Stick) -
2SB1687 TO3PF 500(Box)/1080(Stick) - 2SD1785 TO220F 1000(Box)/3750(Stick) -
25C2837 TO3P 500(Box)/1080(Stick) - 2SD1796 TO220F 1000(Box)/3750(Stick) -
25C2921 MT200 250(Box) - 2SD2014 TO220F 1000(Box)/3750(Stick) -
25C2922 MT200 250(Box) - 2SD2015 TO220F 1000(Box)/3750(Stick) -
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2 Transistors

Series Name/

Standard Packing Quantities

Series Name/

Standard Packing Quantities

Product Name Package s Taping Product Name Package s Taping
2SD2016 TO220F 1000(Box)/3750(Stick) - FKV550T TO220F 3750(Stick) -
2SD2017 TO220F 1000(Box)/3750(Stick) - FKV575 TO220F 3750(Stick) -
2SD2045 TO3PF 500(Box)/1080(Stick) - FKV660S  |T0220S(Surface-mount) - 1000
2SD2081 TO220F 1000(Box)/3750(Stick) - MGD623N TO3P 1080(Stick) -
2SD2082 TO3PF 500(Box)/1080(Stick) - MGD623S TO3P 1080(Stick) -
2SD2083 TO3P 500(Box)/1080(Stick) - SDAO5 PS16Pin - 1200
2SD2141 TO220F 1000(Box)/3750(Stick) - SDCO03 PS16Pin - 1200
2SD2389 TO3P 500(Box)/1080(Stick) - SDC04 PS16Pin - 1200
2SD2390 TO3P 500(Box)/1080(Stick) - SDCO06 PS16Pin - 1200
2SD2401 MT200 250(Box) - SDC07 PS16Pin - 1200
2SD2438 TO220F 1000(Box)/3750(Stick) - SDH02 PS16Pin - 1200
2SD2439 TO3PF 500(Box)/1080(Stick) - SKP202 T0263(Surface-mount) - 800
2SD2560 TO3P 500(Box)/1080(Stick) - SKP253 T0263(Surface-mount) - 800
2SD2561 MT200 250(Box) - SLA4XXX SLA12Pin 250(Box)/1080(Stick) -
2SD2562 TO3PF 500(Box)/1080(Stick) - SLA4XXX SLA21Pin 250(Box)/1080(Stick) -
2SD2641 TO3P 500(Box)/1080(Stick) - SLA5XXX SLA12Pin 250(Box)/1080(Stick) -
2SD2642 TO220F 1000(Box)/3750(Stick) - SLA5XXX SLA15Pin 250(Box)/1080(Stick) -
2SD2643 TO3PF 500(Box)/1080(Stick) - SLABXXX SLA12Pin 250(Box)/1080(Stick) -
25K2420 TO220F 3750(Stick) - SMA4XXX SMA12Pin 1440(Stick) -
2SK2701 TO220F 3750(Stick) - SMAS5XXX SMA12Pin 1440(Stick) -
2SK2702 TO220F 3750(Stick) - SMAS5XXX SMA15Pin 1440(Stick) -
2SK2707 TO220F 3750(Stick) - SMABXXX SMA12Pin 1440(Stick) -
2SK2079 TO3PF 1080(Stick) - STAXXX STA8PIn 1000(Box)/4050(Stick) -
2SK2778 TO220F 3750(Stick) - STAXXX STA10Pin 3200(Box)/3300(Stick) -
2SK2779 TO220F 3750(Stick) - STDO1N TO3P-5 500(Box)/1080(Stick) -
2SK2803 TO220F 3750(Stick) - STDO1P TO3P-5 500(Box)/1080(Stick) -
25K2848 TO220F 3750(Stick) - STDO3N TO3P-5 500(Box)/1080(Stick) -
25K2943 TO220F 3750(Stick) - STDO3P TO3P-5 500(Box)/1080(Stick) -
2SK3003 TO220F 3750(Stick) -

2SK3004 TO220F 3750(Stick) -

2SK3199 TO220F 3750(Stick) -

2SK3710 T0220S(Surface-mount) - 1000

2SK3711 TO3P 1080(Stick) -

2SK3724 T0220S(Surface-mount) - 1000

2SK3800 T0220S(Surface-mount) - 1000

2SK3801 TO3P 1080(Stick) -

2SK3851 TO3P 1080(Stick) -

EKV550 TO220 1000(Stick) -

FGT312 TO220F 3750(Stick) -

FGT313 TO220F 3750(Stick) -

FGT412 TO220F 3750(Stick) -

FGT612 TO220F 3750(Stick) -

FGM603 TO3PF 1080(Stick) -

FKP202 TO220F 3750(Stick) -

FKP250A TO3PF 1080(Stick) -

FKP252 TO220F 3750(Stick) -

FKP253 TO220F 3750(Stick) -

FKP280A TO3PF 1080(Stick) -

FKP300A TO3PF 1080(Stick) -

FKP330C TO3PF 1080(Stick) -

FKV460S T0220S(Surface-mount) - 1000

FKV550N TO220F 3750(Stick) -
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2 Transistors

Application Note

Since reliability can be affected adversely by improper storage environ-
ment or handling methods during Characteristic tests, please observe the
following cautions.

m Cautions for Storage

e Ensure that storage conditions comply with the normal temperature (5 to
35°C) and the normal relative humidity (around 40 to 75%), and avoid
storage locations that experience high temperature and humidity, or
extreme changes in temperature or humidity.

e Avoid locations where dust or harmful gases are present, and avoid
direct sunlight.

e Reinspect the devices for rust in leads and solderability after stored for a
long time.

m Cautions for Characteristic Tests and Handling

On characteristics test at incoming inspection, etc, take good care to avoid
the surge voltages from the test equipment, the short circuit at terminals,
or the wrong connection.

m Silicone Grease

When using a heatsink, please coat thinly and evenly the back surface of
the device and both surfaces of the insulating plate with silicone grease to
lower the thermal resistance between the device and the heatsink.

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

Recommended Silicone Grease

* G-746 (Shin-Etsu Chemical)

*YG6260 (Momentive Performance Materials Inc.)

¢ SC102 (Dow Corning Toray Silicone)

m Mounting Torque

When mounting torque is insufficient, thermal resistance increases, and so
heat radiation effect is decreased. When the torque is excessive, the
screw may be broken, the heatsink may be deformed, and the device
frame may be distorted, resulting in the device damage. Recommended
mounting torque per package is as follows:

e Mounting Torque Table

Package Screw Torque

TO-220 (MT-25)
TO-220F (FM20)

0.490 t0 0.686 Nem (5 to 7kgfecm)

TO-3P (MT-100)
TO-3PF(FM100 ) 0.686 to 0.882 Nem (7 to 9kgfecm)
MT-200 (fixed at two points)

SIP with Fin (SLA) 0.588 to 0.784 Nem (6 to 8kgfecm)

* When the surface of a heatsink where Full Mold package is to be
mounted is not flat due to the burred metal bracket for screwing around
the mounting hole of the heatsink, the resin of the package might be
cracked even if the torque is lower than the recommended value.

* When a screw is fastened with an air driver for the Full Mold package, a
large impact is generated at the time of stop, and the resin may crack
even if the torque is lower than the recommended value. An electric
driver, therefore, should be used instead of an air driver.
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m Heatsink

A larger contact area between the device and the heatsink is required for
more effective heat radiation. To ensure a larger contact area, minimize
mounting holes. And select a heatsink with a surface smooth enough and
free from burrs and slivers.

m Soldering Temperature

In general, the device mounted on a printed circuit board is subjected to
high temperatures from flow solder in a solder bath, or, from a soldering
iron at hand soldering.

The testing method and test conditions (JIS-C-7021 standards) for a
device's heat resistance to soldering are:

At a distance of 1.5mm from the device's main body, apply 260°C for 10
seconds, and 350°C for 3 seconds.

Please observe these limits and finish soldering in as short a time as
possible.

m Antistatic Measure for Power MOS FET Arrays

e When handling the device, body grounding is necessary. Wear a wrist
strap with a 1 MQ resistor close to the body in the wrist strap to prevent
electric shock.

e Use a conductive tablemat and a floor mat at the device-handling
workbench and ground them properly.

e When using a curve tracer or other measuring equipment, ground them
as well.

e In soldering, ground the soldering iron tip and the solder bath to prevent
a leakage voltage from damaging the device.

e As an antistatic measure for device containers, use Sanken shipping
containers or a conductive containers, or use aluminum foils.

Since reliability can be affected adversely by improper storage
environment or handling methods during Characteristic tests, please
observe the following cautions.
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Selection Guide

Vceo-Ic
800 C4304 C4300 C4301
c4445
600 C4706
550 C4518 C3927
C4518A
C5287
400 C5130 C4546 C4138 | C5071 C4140
380 D2141
250 D2017
230 A1294 A1295
C3263 C3264
A2151A
C6011A
2SA2223
25C6145
200 A1668 | D2016 A1493 A1494
C4382 C3857 C3858
A2151
C6011
180 AL859A A1386A A1216
C4883A A1492 C2922
A1673
< C3519A
ol C3856
5 C4388
> 160 A1215
° A1386
> C2921
= C3519
S 150 AL667 B1559 | A1186 | B1570 | A1303 |B1647 B1648
5 A1859 B1587 | B1560 | D2401 | A1860 |B1649 D2561
= C4381 D2389 | B1588 C3284 | D2560
LJEJ c4883 D2438 | C2837 C4886 | D2562
i D2390
2 D2439
3 140 A1695
o A1909
O c4468
C5101
120 D2015 D1785 | C3835 | A1694 | B1259 B1382 B1383
D2045 | C4153 | A1908 | D2081 B1420 D2083
C4467 D2082
C5100
110 D2641
D2642
D2643
100 B1258
80 C3852A | A1488A A1693
C3851A AL725
D2014 A1907
C4466
C4511
C5099
60 C3852 | A1488 A1568
B1257 B1351
C3851
D1796
50 C4495 C4024 | A1567 C4131
A1746
2 3 4 5 6 7 8 10 12 14 15 16 17 18 25

Collector Current

Ic(A)
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Audio Transistors

m Output Transistors
Chip
pe c Veeo Single Transistors . Package
(W) (A) (%) ——— e Darlington
30 6 80 2SA1725 2SC4511 TO-220F (FM20)
- 6 80 2SA1693 2SC4466 TO-3P (MT-100)
6 80 2SA1907 2SC5099 TO-3PF (FM100)
75 8 120 2SA1908 2SC5100 TO-3PF (FM100)
8 150 2SB1587 2SD2438 TO-3PF (FM100)
8 120 2SA1694 2SC4467 TO-3P (MT-100)
10 140 2SA1909 2SC5101 TO-3PF (FM100)
80 8 150 2SB1559 2SD2389 TO-3P (MT-100)
10 150 2SB1588 2SD2439 TO-3PF (FM100)
14 150 2SA1860 25C4886 TO-3PF (FM100)
85 15 150 2SB1649 2SD2562 TO-3PF (FM100)
15 180 2SA1673 2SC4388 TO-3PF (FM100)
10 140 2SA1695 2SC4468 TO-3P (MT-100)
100 10 150 2SA1186 25C2837 TO-3P (MT-100)
10 150 2SB1560 2SD2390 TO-3P (MT-100)
125 14 150 2SA1303 25C3284 TO-3P (MT-100)
15 150 25B1647 2SD2560 TO-3P (MT-100)
15 160 2SA1386 2SC3519 TO-3P (MT-100)
130 15 180 2SA1492 2SC3856 TO-3P (MT-100)
15 180 2SA1386A 2SC3519A TO-3P (MT-100)
15 230 2SA1294 25C3263 TO-3P (MT-100)
12 150 2SB1570 2SD2401 MT-200 (fixed at two points)
150 15 160 2SA1215 25C2921 MT-200 (fixed at two points)
15 200 2SA1493 2SC3857 MT-200 (fixed at two points)
15 200 2SA2151 2SC6011 TO-3P (MT-100)
160 15 230 2SA2151A 2SC6011A TO-3P (MT-100)
15 230 2SA2223 2SC6145 TO-3P (MT-100)
17 150 2SB1648 2SD2561 MT-200 (fixed at two points)
200 17 180 2SA1216 25C2922 MT-200 (fixed at two points)
17 200 2SA1494 25C3858 MT-200 (fixed at two points)
17 230 2SA1295 25C3264 MT-200 (fixed at two points)

LAPT: Multi-Emitter for High Frequency

m Output Transistors with Temperature Compensating Function (Refer to our Web site for applications)

Part Number Pc (W) Ic (A) Vceo (V) Package
STDO1P STDO1N 100 10 150 TO3P-5pin
STDO3P STDO3N 160 15 160 TO3P-5pin
m Driver and Temperature Compensating Transistors
Part Number Pc (W) Vceo (V) Ic (A) hre (min) fr (MHz) Package Remarks
25C4495 25 50 3 500 40 TO-220F (FM20) |For temperature compensation
2SA1859 25C4883 20 150 2 60 60/120 TO-220F (FM20) Driver
2SA1859A 2SC4883A 20 180 2 60 60/120 TO-220F (FM20) Driver
2SA1667 25C4381 25 150 2 60 20/15 TO-220F (FM20) Driver
2SA1668 2SC4382 25 200 2 60 20/15 TO-220F (FM20) Driver

Refer to our Web site for the hre ranks.
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Switching Transistors

m DC-DC Converter

Vceo

Vceo

Pc

Part Number Package
(V) (V) (A) (W)
25C4024 10 35 TO-220F
100 50
2SC4131 15 60 TO-3PF
2SC4153 200 120 - 30 TO-220F
2SC3835 70 TO-3P
mFor AC100V Input
. Vceo Vceo Ic Pc a—
art Number ackage
(V) V) (A) (W)
25C4138 10 80 TO-3P
2SC5071 500 400 12 100 TO-3P
2SC4140 18 130 TO-3P
2SC5130 5 30 TO-220F
600 400
25C4546 7 30 TO-220F
mFor AC200V Input
. Vceo Vceo Ic Pc -
art Number ackage
(V) (V) (A) (W)
25C4518 c 35 TO-220F
2SC5287 550 80 TO-3P
2SC3927 10 120 TO-3P
2SC4706 900 600 14 130 TO-3P
25C4304 3 35 TO-220F
25C4445 60 TO-3PF
800
2SC4300 5 75 TO-3PF
2SC4301 7 80 TO-3PF
2SC4518A 1000 550 5 35 TO-220F
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Specifications List by Part Number

Absolute Maximum Ratings
IcBO hre
Part Number Applications Veso Vero © Fe Conditions Conditions
Vcs Vce | lc
) %) ®) W) | @ 5 min | max W@
2SA1186 Audio, general-purpose -150 -150 -10| 100| -100| -150 50 180| -4 -3
2SA1215 Audio, general-purpose -160 -160 -15| 150| -100| -160 50 180 -4 -5
2SA1216 Audio, general-purpose —-180 —-180 -17 | 200| -100| -180 30 180| -4 -8
2SA1294 Audio, general-purpose -230 -230 -15| 130| -100| -230 50 140 -4 -5
2SA1295 Audio, general-purpose -230 -230 -17 | 200| -100| -230 50 140| -4 -5
2SA1303 Audio, general-purpose -150 -150 -14 | 125| -100| -150 50 180| -4 -5
2SA1386 Audio, general-purpose -160 -160 -15| 130| -100| -160 50 180| -4 -5
2SA1386A Audio, general-purpose -180 -180 -15| 130 -100| -180 50 180| -4 -5
2SA1488 Audio, general-purpose -60 -60 -4 25| -100 -60 40 -4 -1
2SA1488A Audio, general-purpose -80 -80 -4 25| -100 -80 40 -4 -1
2SA1492 Audio, general-purpose -180 -180 -15| 130| -100| -180 50 180| -4 -3
2SA1493 Audio, general-purpose -200 -200 -15| 150| -100| -200 50 180| -4 -5
2SA1494 Audio, general-purpose —200 —200 -17 | 200| -100| -200 50 180 -4 -8
2SA1567 DC motor driver, chopper regulator, general-purpose -50 -50 -12 35| -100 -50 50 -1 )
2SA1568 DC motor driver, chopper regulator, general-purpose -60 -60 +12 35| -100 -60 50 -1 -6
2SA1667 TV vertical output, audio output driver, general-purpose -150 -150 -2 25 -10 | -150 60 -10 | -0.7
2SA1668 TV vertical output, audio output driver, general-purpose —200 —200 -2 25 -10 | -200 60 -10 | -0.7
2SA1673 Audio, general-purpose -180 -180 -15 85 -10 | -180 50 180 -4 -3
2SA1693 Audio, general-purpose -80 -80 -6 60 -10 -80 50 180| -4 -2
2SA1694 Audio, general-purpose -120 -120 -8 80 -10 | -120 50 180| -4 -3
2SA1695 Audio, general-purpose -140 -140 -10 | 100 -10 | -140 50 180 -4 -3
2SA1725 Audio, general-purpose -80 -80 -6 30 -10 -80 50 180| -4 -2
2SA1746 Chopper regulator, switch, general-purpose -70 -50 —12 (Pulse —20) 60 -10 -70 50 -1 -5
2SA1859 Audio output driver, TV velocity modulation -150 -150 -2 20 -10 | -150 60 240| -10 | -0.7
2SA1859A Audio output driver, TV velocity modulation -180 -180 -2 20 -10 | -180 60 240 -10 | -0.7
2SA1860 Audio, general-purpose -150 -150 -14 80| -100| -150 50 180| -4 -5
2SA1907 Audio, general-purpose -80 -80 -6 60 -10 -80 50 180 -4 -2
2SA1908 Audio, general-purpose -120 -120 -8 75 -10| -120 50 180| -4 -3
2SA1909 Audio, general-purpose -140 -140 -10 80 -10 | -140 50 180 -4 -3
2SA2151 Audio, general-purpose —200 —200 -15| 160 -10| -200 50 180| -4 -3
2SA2151A Audio, general-purpose —230 —230 -15| 160 -10 | -230 50 180| -4 -3
2SA2223 Audio, general-purpose -230 -230 -15 160 -10 | -230 40 140 -4 -5
2SB1257 Solenoid/relay/motor driver, general-purpose -60 -60 —4 (Pulse —6) 25 -10 —60 | 2000 -4 -3
2SB1258 Solenoid/relay/motor driver, general-purpose -100 -100 —6 (Pulse —10) 30 -10 | -100 1000 -2 -3
2SB1259 Solenoid/relay/motor driver, general-purpose -120 -120 —-10 (Pulse —15) 30 -10 | -120| 2000 -4 -5
2SB1351 Printer head/solenoid/relay/motor driver, general-purpose -60 -60 —12 (Pulse —20) 30 -10 —-60 2000 -4 | -10
2SB1382 Chopper regulator, DC motor driver, general-purpose -120 -120 —16 (Pulse —26) 75 -10 | -120| 2000 -4 -8
2SB1383 Chopper regulator, DC motor driver, general-purpose -120 -120 —25 (Pulse —40) | 120 -10 | -120| 2000 -4 | =12
2SB1420 Chopper regulator, DC motor driver, general-purpose -120 -120 —16 (Pulse —26) 80 -10 | -120| 2000 -4 -8
2SB1559 Audio, series regulator, general-purpose -160 -150 -8 80| -100| -160| 5000| 30000 -4 -6
2SB1560 Audio, series regulator, general-purpose -160 -150 -10| 100| -100| -160| 5000| 30000, -4 -7
2SB1570 Audio, series regulator, general-purpose -160 -150 -12| 150| -100| -160| 5000| 30000, -4 -7
2SB1587 Audio, series regulator, general-purpose -160 -150 -8 75| -100| -160 | 5000| 30000, -4 -6
2SB1588 Audio, series regulator, general-purpose -160 -150 -10 80| -100| -160| 5000| 30000 -4 -7
2SB1647 Audio, series regulator, general-purpose -150 -150 -15| 130| -100| -150| 5000| 30000 -4 | -10
2SB1648 Audio, series regulator, general-purpose -150 -150 -17 | 200| -100| -150| 5000| 30000, -4 | -10
2SB1649 Audio, series regulator, general-purpose -150 -150 -15 85| -100| -150 5000 30000 -4 | -10

156 I Transistors




2-1 Transistors

Electrical Characteristics

VCE (sat) | VBE (sat) fT Switching Time Cob Mass
Conditions Conditions fon tstg tf Complementary Package
e A H S o S TS (1) @) | P ©
2.0 -5 -0.5 60 —il2) 1 0.25typ 0.8typ 0.2typ | 110typ 2SC2837 | TO-3P (MT-100) | 6.0
2.0 -5 -0.5 50 -12 2 0.25typ 0.85typ 0.2typ | 400typ 25C2921 MT-200 | 18.4
-2.0 -8 -0.8 40 -12 2 0.3typ 0.7typ 0.2typ 500typ 2SC2922 MT-200 | 18.4
2.0 -5 -05 35 -12 2 0.35typ 1.5typ 0.3typ | 500typ 2SC3263 | TO-3P (MT-100) | 6.0
2.0 -5 -05 35 =i 2 0.35typ 1.5typ 0.3typ | 500typ 2SC3264 MT-200 | 18.4
2.0 -5 05| 50| -12 2 0.25typ 0.85typ 0.2typ | 400typ 2SC3284 | TO-3P (MT-100) | 6.0
2.0 -5 -05 40 =2 2 0.3typ 0.7typ 0.2typ | 500typ 2SC3519 | TO-3P (MT-100) | 6.0
2.0 -5 -05 40 -12 2 0.3typ 0.7typ 0.2typ | 500typ 2SC3519A | TO-3P (MT-100) | 6.0
-0.5 ) -0.2 15 -12 0.2 0.25typ 0.75typ 0.25typ 90typ 2SC3851 | TO-220F (FM20) | 2.0
-0.5 -2 -0.2 15 -12 0.2 0.25typ 0.75typ 0.25typ 90typ 2SC3851A | TO-220F (FM20) | 2.0
2.0 5 05 20| -12 05 0.6typ 0.9typ 0.2typ | 500typ 2SC3856 | TO-3P (MT-100) | 6.0
-3.0 -10 -1 20 -12 0.5 0.3typ 0.9typ 0.2typ | 400typ 2SC3857 MT-200 | 18.4
25 -10 =i 20 =2 1 0.6typ 0.9typ 0.2typ | 500typ 2SC3858 MT-200 | 18.4
~0.35 -6 03| 40| -12 0.5 0.4typ 0.4typ 0.2typ | 330typ TO-220F (FM20) | 2.0
-0.35 -6 -0.3 40 —i2) 05 0.4typ 0.4typ 0.2typ | 330typ TO-220F (FM20) | 2.0
-1.0 -0.7 -0.07 20 -12 0.2 0.4typ 1.5typ 0.5typ 60typ 2SC4381 | TO-220F (FM20) | 2.0
-1.0 0.7 —007| 20| -12| 02 0.4typ 1.5typ 0.5typ 60typ 2SC4382 | TO-220F (FM20) | 2.0
2.0 -5 -05 20 -12 0.5 0.6typ 0.9typ 0.2typ | 500typ 2SC4388 | TO-3PF (FM100) | 6.5
-15 =) -0.2 20 -12 05 0.18typ 1.1typ 0.21typ | 150typ 2SC4466 | TO-3P (MT-100) | 6.0
-15 -3 -0.3 20 -12 0.5 0.14typ 1.4typ 0.21typ | 300typ 2SC4467 | TO-3P (MT-100) | 6.0
-0.5 -5 -0.5 20 —i2 05 0.17typ 1.86typ 0.27typ | 400typ 2SC4468 | TO-3P (MT-100) | 6.0
-0.5 -2 -0.2 20 -12 0.5 0.18typ 1.1typ 0.21typ | 150typ 2SC4511 | TO-220F (FM20) | 2.0
-0.5 12| -5 -0.08 25 =iz 1 0.5typ 0.6typ 0.3typ | 400typ TO-3PF (FM100) | 6.5
-1.0 -0.7 -0.07 60 -12 0.7 0.5typ 1typ 0.5typ 30typ 2SC4883 | TO-220F (FM20) | 2.0
-1.0 -0.7 -0.07 60 -12 0.7 0.5typ 1typ 0.5typ 30typ 2SC4883A | TO-220F (FM20) | 2.0
2.0 -5 -0.5 50 -12 2 0.25typ 0.85typ 0.2typ | 400typ 2SC4886 | TO-3PF (FM100) | 6.5
-05 -12 -0.2 20 =i 0.5 0.18typ 1.1typ 0.21typ | 150typ 2SC5099 | TO-3PF (FM100) | 6.5
-05 -3 03| 20| -12 0.5 0.14typ 1.4typ 0.21typ | 300typ 2SC5100 | TO-3PF (FM100) | 6.5
-05 -5 -05 20 =2 05 0.17typ 1.86typ 0.27typ | 400typ 2SC5101 | TO-3PF (FM100) | 6.5
-0.5 -5 -0.5 20 -12 -0.5 - - - 450typ 2SC6011 TO-3P (MT-100) 6.0
—0.5 -5 —0.5 20 —12 —0.5 - - — 450typ 2SC6011A TO-3P (MT-100) 6.0
-0.5 -5 -0.5 35 -12 2 - - - 500typ 2SC6145 TP-3P (MT-100) 6.0
-15 20| -3| -0006| 200 -12 0.2 0.4typ 0.8typ 0.6typ 75typ 2SD2014 | TO-220F (FM20) | 2.0
-15 20| -3| -0.006| 100 -12 0.2 0.6typ 1.6typ 0.5typ | 100typ 2SD1785 | TO-220F (FM20) | 2.0
-15 20| -5 —0.01| 100 =2 0.2 0.6typ 1.6typ 0.5typ | 145typ 2SD2081 | TO-220F (FM20) | 2.0
-15 20| -10 -0.02| 130| -12 1 0.7typ 1.5typ 0.6typ | 170typ TO-220F (FM20) | 2.0
-15 25| -8| -0.016 50 —il2) 1 0.8typ 1.8typ ityp | 350typ 2SD2082 | TO-3PF (FM100) | 6.5
-1.8 25| -12| -0.024 50 -12 1 1typ 3typ ltyp | 230typ 2SD2083 | TO-3P (MT-100) | 6.0
-15 25| -8| -0016| 50| -12 1 1typ 3typ ityp | 350typ TO-3P (MT-100) | 6.0
25 30| -6| -0.006 65 -12 1 0.7typ 3.6typ 0.9typ | 160typ 2SD2389 | TO-3P (MT-100) | 6.0
25 30| -7| -0007| 50| 12 2 0.8typ 3typ 1.2typ | 230typ 2SD2390 | TO-3P (MT-100) | 6.0
25 30| -7| -0.007 50 -12 2 0.8typ 3typ 1.2typ | 230typ 2SD2401 MT-200 | 18.4
25 30| -6| -0.006 65 —i2 1 0.7typ 3.6typ 0.9typ | 160typ 2SD2438 | TO-3PF (FM100) | 6.5
25 30| -7| -0.007 50 -12 2 0.8typ 3typ 1.2typ | 230typ 2SD2439 | TO-3PF (FM100) | 6.5
25 -3.0| -10 -0.01 45 —i2 2 0.7typ 1.6typ 1.1typ | 320typ 2SD2560 | TO-3P (MT-100) | 6.0
25 -3.0| -10 -0.01 45 -12 2 0.7typ 1.6typ 1.ityp | 320typ 2SD2561 MT-200 | 18.4
25 30| -10 —0.01| 45| -12 2 0.7typ 1.6typ 1ityp | 320typ 2SD2562 | TO-3PF (FM100) | 6.5
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Absolute Maximum Ratings
IcB hre
Part Number Applications Veso Veeo te Pe C gonditions Conditions
Vce Vce | Ic
) ) ) W | @A~ min | mx [T @
25C2837 Audio, general-purpose 150 150 10| 100 100 150 50 180 4 3
25C2921 Audio, general-purpose 160 160 15| 150 100 160 50 180 4 5
25C2922 Audio, general-purpose 180 180 17| 200 100 180 30 180 4 8
2SC3263 Audio, general-purpose 230 230 15 130 100 230 50 140 4 5
2SC3264 Audio, general-purpose 230 230 17| 200 100 230 50 140 4 5
25C3284 Audio, general-purpose 150 150 14 125 100 150 50 180 4 5
2SC3519 Audio, general-purpose 160 160 15 130 100 160 50 180 4 5
2SC3519A Audio, general-purpose 180 180 15 130 100 180 50 180 4 5
2SC3835 Humidifier, DC-DC converter, general-purpose 200 120 7 (Pulse 14) 70 100 200 70 220 4 8
2SC3851 Audio, PPC high voltage power supply, general-purpose 80 60 4 25 100 80 40 320 4 1
2SC3851A Audio, PPC high voltage power supply, general-purpose 100 80 4 25 100 100 40 320 4 1
2SC3852 Solenoid/motor driver/series regulator, general-purpose 80 60 3 25 10 80 500 4| 05
2SC3852A Solenoid/motor driver/series regulator, general-purpose 100 80 3 25 10 100 500 4| 05
2SC3856 Audio, general-purpose 200 180 15 130 100 200 80 180 4 3
2SC3857 Audio, general-purpose 200 200 15 150 100 200 50 180 4 B
2SC3858 Audio, general-purpose 200 200 17 200 100 200 50 180 4 8
2SC3927 Switching regulator, general-purpose 900 550 10 (Pulse 15) 120 100 800 10 28 4 5
2SC4024 DC-DC converter, emergency lamp inverter, general-purpose 100 50 10 35 100 100 300 1600 4 1
2SC4131 DC-DC converter, emergency lamp inverter, general-purpose 100 50 15 (Pulse 20) 60 10 100 60 360 1 5
2SC4138 Switching regulator, general-purpose 500 400 10 (Pulse 20) 80 100 500 10 30 4 6
2SC4140 Switching regulator, general-purpose 500 400 18 (Pulse 36) 130 100 500 10 30 4 10
2SC4153 Humidifier, DC-DC converter, general-purpose 200 120 7 (Pulse 14) 30 100 200 70 220 4 3
2SC4300 Switching regulator, general-purpose 900 800 5 (Pulse 10) 75 100 800 10 30 4 2
2SC4301 Switching regulator, lighting inverter, general-purpose 900 800 7 (Pulse 14) 80 100 800 10 30 4 3
25C4304 Switching regulator, general-purpose 900 800 3 (Pulse 6) 85 100 800 10 30 4| 0.7
2SC4381 TV vertical output, audio output driver, general-purpose 150 150 2 25 10 150 60 10| 0.7
2SC4382 TV vertical output, audio output driver, general-purpose 200 200 2 25 10 200 60 10| 0.7
25C4388 Audio, general-purpose 200 180 15 85 10 200 50 180 4 3
2SC4445 Switching regulator, general-purpose 900 800 3 (Pulse 6) 60 100 800 10 30 4| 0.7
2SC4466 Audio, general-purpose 120 80 6 60 10 120 50 180 4 2
2SC4467 Audio, general-purpose 160 120 8 80 10 160 50 180 4 3
2SC4468 Audio, general-purpose 200 140 10 100 10 200 50 180 4 3
2SC4495 For audio temperature compensation, general-purpose 80 50 3 25 10 80 500 4| 05
2SC4511 Audio, general-purpose 120 80 6 30 10 120 50 180 4 2
2SC4518 Switching regulator, lighting inverter, general-purpose 900 550 5 (Pulse 10) 35 100 800 10 25 4| 1.8
2SC4518A Switching regulator, lighting inverter, general-purpose 1000 550 5 (Pulse 10) 35 100 800 10 25 4| 1.8
2SC4546 Switching regulator, lighting inverter, general-purpose 600 400 7 (Pulse 14) 30 100 600 10 25 4 3
2SC4706 Switching regulator, general-purpose 900 600 14 (Pulse 28) 130 100 800 10 25 4 7
25C4883 Audio output driver, TV velocity modulation 150 150 2 20 10 150 60 240 10| 0.7
2SC4883A Audio output driver, TV velocity modulation 180 180 2 20 10 180 60 240 10| 0.7
25C4886 Audio, general-purpose 150 150 14 80 100 150 50 180 4 5
2SC5071 Switching regulator, general-purpose 500 400 12 (Pulse 24) 100 100 500 10 30 4 7
2SC5099 Audio, general-purpose 120 80 6 60 10 120 50 180 4 2
2SC5100 Audio, general-purpose 160 120 8 75 10 160 50 180 4 3
2SC5101 Audio, general-purpose 200 140 10 80 10 200 50 180 4 3
2SC5130 Switching regulator, general-purpose 600 400 5 (Pulse 10) 30 100 500 10 30 4| 15
25C5287 Switching regulator, general-purpose 900 550 5 (Pulse 10) 80 100 800 10 25 4| 18
2SC6011 Audio, general-purpose 200 200 15 160 10 200 50 180 4 3
2SC6011A Audio, general-purpose 230 230 15 160 10 230 50 180 4 3
25C6145 Audio, general-purpose 230 230 15 160 10 230 40 140 4 5
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Electrical Characteristics

VCE (sat) | VBE (sat) fT Switching Time o Mass
Conditions Conditions ton tstg t Complementary Package
T S H o e S “S) w | eP ©
2.0 5 0.5 70 12 -1 0.2typ 1.4typ 0.35typ 60typ 2SA1186 TO-3P (MT-100) 6.0
2.0 5 05 60 12 -2 0.2typ 1.5typ 0.35typ | 200typ 2SA1215 MT-200 | 18.4
2.0 8 0.8 50 12 =2 0.2typ 1.3typ 0.45typ | 250typ 2SA1216 MT-200 | 18.4
2.0 5 0.5 60 12 -2 0.3typ 2.4typ 0.5typ 250typ 2SA1294 TO-3P (MT-100) 6.0
2.0 5 05 60 12 -2 0.3typ 2.4typ 0.5typ | 250typ 2SA1295 MT-200 | 18.4
2.0 5 05 60 12 -2 0.2typ 1.5typ 0.35typ | 200typ 2SA1303 | TO-3P (MT-100) 6.0
2.0 5 0.5 50 12 -2 0.2typ 1.3typ 0.45typ 250typ 2SA1386 TO-3P (MT-100) 6.0
2.0 5 05 50 12 -2 0.2typ 1.3typ 0.45typ | 250typ 2SA1386A | TO-3P (MT-100) 6.0
0.5 1.2 3 0.3 30 12| -05 0.5max 3max 0.5max 110typ TO-3P (MT-100) 6.0
05 2 0.2 15 12| -02 0.2typ 1typ 0.3typ 60typ 2SA1488 | TO-220F (FM20) 2.0
05 2 0.2 15 12| -02 0.2typ 1typ 0.3typ 60typ 2SA1488A | TO-220F (FM20) 2.0
0.5 2 0.05 15 12| -0.2 0.8typ 3typ 1.2typ 50typ TO-220F (FM20) 2.0
05 2 0.05 15 12| -02 0.8typ 3typ 1.2typ 50typ TO-220F (FM20) 2.0
2.0 5 05 20 12| -05 0.5typ 1.8typ 0.6typ | 300typ 2SA1492 | TO-3P (MT-100) 6.0
3.0 10 1 20 12 -0.5 0.3typ 2.4typ 0.4typ 250typ 2SA1493 MT-200 18.4
25 10 1 20 12 -1 0.5typ 1.8typ 0.6typ | 300typ 2SA1494 MT-200 | 18.4
05 1.2 5 1 6 12 =il 1max 5max 0.5max | 105typ TO-3P (MT-100) 6.0
0.5 5 0.1 24 12 -0.5 0.5typ 2typ 0.5typ 150typ TO-220F (FM20) 2.0
05 1.2 5 0.08 18 12 =i 0.5typ 2typ 0.4typ | 210typ TO-3PF (FM100) 6.5
0.5 1.3 6 1.2 10 12 -0.7 1max 3max 0.5max 85typ TO-3P (MT-100) 6.0
0.5 1.3 10 2 10 12 -2.0 Imax 3max 0.5max 165typ TO-3P (MT-100) 6.0
0.5 1.2 3 0.3 30 12 -0.5 0.5max 3max 0.5max 110typ TO-220F (FM20) 2.0
0.5 1.2 2 0.4 6 12| -05 1max 5max 1max 75typ TO-3PF (FM100) 6.5
0.5 1.2 3 0.6 6 12 -1 Imax 5max Imax 105typ TO-3PF (FM100) 6.5
0.5 1.2 7 0.14 15 12 -0.3 0.7max 4max 0.7max 50typ TO-220F (FM20) 2.0
1.0 7 0.07 15 12| -02 1typ 3typ 1.5typ 35 2SA1667 | TO-220F (FM20) 2.0
1.0 7 0.07 15 12| -02 1typ 3typ 1.5typ 35 2SA1668 | TO-220F (FM20) 2.0
2.0 5 0.5 20 12 -0.5 0.5max 1.8max 0.6max 300 2SA1673 TO-3PF (FM100) 6.5
0.5 1.2 0.7 0.14 15 12 -0.3 0.7max 4max 0.7max 50 TO-3PF (FM100) 6.5
15 2 0.2 20 12| -05 0.16typ 2.6typ 0.34typ 110 2SA1693 | TO-3P (MT-100) 6.0
15 3 0.3 20 12| -05 0.13typ 3.5typ 0.32typ 200 2SA1694 TO-3P (MT-100) 6.0
0.5 5 0.5 20 12| -05 0.24typ 4.32typ 0.4typ 250 2SA1695 | TO-3P (MT-100) 6.0
05 4 0.02 40 12| -01 0.45typ 1.6typ 0.85typ 30 TO-220F (FM20) 2.0
0.5 2 0.2 20 12| -05 0.16typ 2.6typ 0.34typ 110 2SA1725 | TO-220F (FM20) 2.0
0.5 1.2 1.8 0.36 6 12 | -0.35 0.7max 4max 0.5max 50 TO-220F (FM20) 2.0
0.5 1.2 1.8 0.36 6 12 | -0.35 0.7max 4max 0.5max 50 TO-220F (FM20) 2.0
0.7 1.3 3 0.6 10 12 -0.5 0.5max 2max 0.15max 55] TO-220F (FM20) 2.0
0.5 1.2 7 1.4 6 12 -1.5 Imax 5max 0.7max 160 TO-3P (MT-100) 6.0
1.0 0.7 0.07| 120 12| -07 0.5typ 1.5typ 0.5typ 30 2SA1859 | TO-220F (FM20) 2.0
1.0 0.7 0.07| 120 12| -07 0.5typ 1.5typ 0.5typ 30 2SA1859A | TO-220F (FM20) 2.0
2.0 5 05 60 12 =2 0.26typ 1.5typ 0.35typ 200 2SA1860 | TO-3PF (FM100) 6.5
0.5 1.3 7 1.4 10 12 -1 Imax 3max 0.5max 105 TO-3P (MT-100) 6.0
0.5 2 0.2 20 12| -05 0.16typ 2.6typ 0.34typ 110 2SA1907 | TO-3PF (FM100) 6.5
05 3 0.3 20 12| -05 0.13typ 3.5typ 0.32typ 200 2SA1908 | TO-3PF (FM100) 6.5
0.5 5 0.5 20 12| -05 0.24typ 4.32typ 0.4typ 250 2SA1909 | TO-3PF (FM100) 6.5
0.5 1.3 15 0.3 20 12 -0.3 Imax 2max 0.3max 30 TO-220F (FM20) 2.0
0.5 1.2 1.8 0.36 6 12 | -0.35 0.7max 4max 0.5max 50 TO-3P (MT-100) 6.0
0.5 5 0.5 20 12| -05 - - - 270 2SA2151 TO-3P (MT-100) 6.0
0.5 5 0.5 20 12 -0.5 - - - 270 2SA2151A TO-3P (MT-100) 6.0
0.5 5 0.5 60 12 -2 - - - 250 2SA2223 TP-3P (MT-100) 6.0
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2-1 Transistors

Absolute Maximum Ratings
IcBo hre
Part Number Applications Veso Veeo © Fe Conditions Conditions
VY ® W | @ o s
V) | min | max [(V) | (&)

2SD1785 Solenoid/relay/motor driver/series regulator, general-purpose 120 120 6 (Pulse 10) 30 10 120 | 2000 2 3
2SD1796 Solenoid/relay/motor driver, general-purpose 60+10| 60+10 4 25 10 50| 2000 4 3
2SD2014 Solenoid/relay/motor driver/series regulator, general-purpose 120 80 4 25 10 120| 2000 2 8
2SD2015 Solenoid/relay/motor driver, general-purpose 150 120 4 25 10 150 | 2000 2 2
2SD2016 Igniter, relay, general-purpose 200 200 8 25 10 200 | 1000| 15000 4 1
2SD2017 Solenoid/relay/motor driver, general-purpose 300 250 6 35 100 300 | 2000 2 2
2SD2045 Solenoid/motor driver, general-purpose 120 120 6 (Pulse 10) 50 10 120 | 2000 2 3
2SD2081 Solenoid/motor driver, general-purpose 120 120 10 (Pulse 15) 30 10 120| 2000 4 5
2SD2082 Solenoid/motor driver, general-purpose 120 120 16 (Pulse 26) 75 10 120 | 2000 4 8
2SD2083 Solenoid/motor driver, general-purpose 120 120 25 (Pulse 40) 120 10 120 | 2000 4 12
2SD2141 Igniter, solenoid, motor driver, general-purpose | 380+50| 380+50 6 (Pulse 10) 35 10 330 | 1500 2 8
2SD2389 Audio, series regulator, general-purpose 160 150 8 80 100 160 | 5000| 30000 4 6
2SD2390 Audio, series regulator, general-purpose 160 150 10 100 100 160 | 5000| 30000 4 7
2SD2401 Audio, series regulator, general-purpose 160 150 12 150 100 160 | 5000| 30000 4 7
2SD2438 Audio, series regulator, general-purpose 160 150 8 75 100 160 | 5000| 30000 4 6
2SD2439 Audio, series regulator, general-purpose 160 150 10 80 100 160 | 5000| 30000 4 7
2SD2560 Audio, series regulator, general-purpose 150 150 15 130 100 150 | 5000 30000 4 10
2SD2561 Audio, series regulator, general-purpose 150 150 17 200 100 150 | 5000| 30000 4 10
2SD2562 Audio, series regulator, general-purpose 150 150 15 85 100 150 | 5000| 30000 4 10
2SD2641 Series regulator, general-purpose 110 110 6 60 100 110 | 5000| 30000 4

2SD2642 Series regulator, general-purpose 110 110 6 30 100 110| 5000| 30000 4

2SD2643 Series regulator, general-purpose 110 110 6 60 100 110| 5000| 30000 4

STDO1N Audio 150 150 10 100 100 150 | 5000 20000 4

STDO1P Audio -150 -150 -10 100 -100 —150 | 5000 20000 -4 -6
STDO3N Audio 160 160 15 | 160 100 160 | 5000| 20000 4 10
STDO3P Audio -160 -160 -15 160 -100 -160 | 5000 20000 -4 | -10
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2-1 Transistors

Electrical Characteristics
V/CE (sat) | VBE (sat) _ T _ Switching Time cob Mass
Conditions Conditions ton tstg t Complementary Package

e A H S o S TS (1) @) | P ©
15 2 3mA | 100 12| -01 0.5typ 5.5typ 1.5typ 70 2SB1258 | TO-220F (FM20) | 2.0
15 3 10mA 60 12| -0.2 1typ 4typ 1.5typ 45 TO-220F (FM20) | 2.0
15 2.0 3 3mA 75 12| -01 1typ 4typ 1.5typ 45 2SB1257 | TO-220F (FM20) | 2.0
15 2.0 2 2mA 40 12| -01 0.6typ Styp 2typ 40 TO-220F (FM20) | 2.0
15 2.0 1 1.5mA 90 12 -0.1 40 TO-220F (FM20) 2.0
15 2.0 2 2mA 20 12 -1 0.6typ 16typ 3typ 65 TO-220F (FM20) | 2.0
15 2.0 3 3mA 50 12 -1 0.5typ 5.5typ 1.5typ 70 TO-3PF (FM100) | 6.5
15 2.0 5 5mA 60 12 -0.5 95 2SB1259 TO-220F (FM20) 2.0
15 25 8 16mA 20 12 -1 0.6typ Ttyp 1.5typ 210 2SB1382 | TO-3PF (FM100) | 6.5
1.8 25 12 24mA 20 12 -1 1typ 6typ 1typ 340 2SB1383 | TO-3P (MT-100) | 6.0
15 4 20mA 20 12 -0.5 95 TO-220F (FM20) 2.0
25 3.0 6 6MA 80 12 -1 0.6typ 10typ 0.9typ 85 2SB1559 | TO-3P (MT-100) | 6.0
25 3.0 7 7mA 55 12 -2 0.5typ 10typ 1.1typ 95 2SB1560 | TO-3P (MT-100) | 6.0
25 3.0 7 7mA 55 12 -2 0.5typ 10typ 1.1typ 95 2SB1570 MT-200 | 18.4
25 3.0 6 6MA 80 12 -1 0.6typ 10typ 0.9typ 85 2SB1587 | TO-3PF (FM100) | 6.5
25 3.0 7 7mA 55 12 -2 0.5typ 10typ 1.1typ 95 2SB1588 | TO-3PF (FM100) | 6.5
25 3.0 10 10mA 70 12 -2 0.8typ 4typ 1.2typ 120 2SB1647 | TO-3P (MT-100) | 6.0
25 3.0 10 10mA 70 12 -2 0.8typ 4typ 1.2typ 120 2SB1648 MT-200 | 18.4
25 3.0 10 10mA 70 12 =2 0.8typ 4typ 1.2typ 120 2SB1649 | TO-3PF (FM100) | 6.5
2.5 3.0 5 5mA 60 12 -2 0.8typ 6.2typ 1.1typ 55 TO-3P (MT-100) 6.0
25 3.0 5 5mA 60 12| -05 0.8typ 6.2typ 1.1typ 55 TO-220F (FM20) | 2.0
25 3.0 5 5mA 60 12| -05 0.8typ 6.2typ 1.1typ 55 TO-3PF (FM100) | 6.5
2.0 25 6 6mA STDO1P TO3P-5Pin 6.2
2.0 -2.5 -6 —6mA STDO1IN TO3P-5Pin 6.2
2.0 25 10 10mA STDO3P TO-3P-5pin 6.2
-2.0 -2.5 -10 —-10mA STDO3N TO-3P-5pin 6.2
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I2-2 MOS FETs

Selection Guide

Vbss Ros (ON) Ip Pp
Part Number Package
M (Q) max (A) W)
6.0m +70 80 | 2SK3800 TO220S (Surface-mount)
40 6.0m +70 100 | 2SK3801 TO3P(MT100)
9Im +60 60 | FKV460S TO220S (Surface-mount)
10m +75 40 | FKV575 TO220F(FM20)
13m +50 35 | FKV550T TO220F(FM20)
20 15m +50 35 | FKV550N TO220F(FM20)
15m +50 85 | EKV550 TO220
6.0m +70 90 | 2SK3710A TO220S (Surface-mount)
0 6.0m +70 130 | 2SK3711 TO3P(MT100)
14m +60 60 | FKV660S TO220S (Surface-mount)
28m +30 40 | 2SK2420 TO220F(FM20)
100 80m +20 35 | 2SK2779 TO220F(FM20)
0.175 +12 30 | 2SK2778 TO220F(FM20)
53m +45 40 | FKP202 TO220F(FM20)
200 53m +45 95 | SKP202 TO263 (Surface-mount)
0.175 +18 35 | 2SK3003 TO220F(FM20)
43m +50 85 | FKP250A TO3PF(FM100)
75m +25 40 | FKP252 TO220F(FM20)
250 95m +20 40 | FKP253 TO220F(FM20)
95m +20 40 | SKP253 TO263 (Surface-mount)
0.25 +18 35 | 2SK3004 TO220F(FM20)
280 53m +40 85 | FKP280A TO3PF(FM100)
300 65m +30 85 | FKP300A TO3PF(FM100)
330 63m +30 85 | FKP330C TO3PF(FM100)
1.1 +7 35 | 2SK2701A TO220F(FM20)
450 2.8 +3 30 | 2SK2803 TO220F(FM20)
500 15 +5 30 | 2SK3199 TO220F(FM20)
600 3.8 +2 30 | 2SK2848 TO220F(FM20)
900 5.0 +3 30 | 2SK2943 TO220F(FM20)
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2-2 MOS FETs

Specifications List by Part Number

Absolute Maximum Ratings
less Ipss VTH
NE;rttJer Voss Vess o 1o puise) Po Eas Conditions Conditions Conditions
V) V) A) A) w) | (md) f::: ‘(’\‘;)S — (“A)max ‘(’\DOS — V) — \(’3; (L’;)
2SK2420 60 +20 +30 +120 40 38 +100 +20 100 60 2.0 4.0 10 250
2SK2701A 450 +30 +7 +28 35 130 +100 +30 100 450 2.0 4.0 10 im
2SK2778 100 +20 +12 +48 30 70 +100 +20 100 100 1.0 2.0 10 250
2SK2779 100 +20 +20 +80 35 200 +100 +20 100 100 1.0 2.0 10 250
2SK2803 450 +30 +3 +12 30 30 +100 +30 100 450 2.0 4.0 10 im
2SK2848 600 +30 +2 +8 30 10 +100 +30 100 600 2.0 4.0 10 250
2SK2943 900 +30 +3 =il 30 60 +100 +30 100 900 2.0 4.0 10 im
2SK3003 200 +20 +18 +72 35 120 +100 +20 100 200 2.0 4.0 10 im
2SK3004 250 +20 +18 +72 B85 120 +100 +20 100 250 2.0 4.0 10 Im
2SK3199 500 +30 +5 +20 30 35 +100 +30 100 500 2.0 4.0 10 im
2SK3710A 60 +20 +70 +140 90 468 +10u +15 100 60 2.0 4.0 10 im
2SK3711 60 +20 +70 +140 130 +10u +15 100 60 2.0 4.0 10 im
2SK3800 40 +20 +70 +140 80 400 +10 =5 100 40 2.0 4.0 10 1m
2SK3801 40 +20 +70 +140 100 400 +10 +15 100 40 2.0 4.0 10 im
EKV550 50 +20 +50 +150 85 150 +10u +20 100 50 3.0 4.2 10 250
FKP202 200 +30 +45 +180 40 200 +100 +30 100 200 3.0 4.5 10 im
FKP250A 250 +30 +50 +200 85 400 +100 +30 100 250 3.0 4.5 10 im
FKP252 250 +30 +25 +100 40 200 +100 +30 100 250 3.0 4.5 10 im
FKP253 250 +30 +20 +80 40 160 +100 +30 100 250 3.0 4.5 10 im
FKP280A 280 +30 +40 +160 85 400 +100 +30 100 280 3.0 45 10 im
FKP300A 300 +30 +30 +120 85 400 +100 +30 100 300 3.0 4.5 10 1m
FKP330C 330 +30 +30 +120 85 500 +100 +30 100 330 3.0 45 10 im
FKV460S 40 +20, -10 +60 +180 60 +10, -5 +20, -10 100 40 1.0 2.5 10 250
FKV550T 50 +20 +50 +150 35 150 +10p +20 100 50 1.0 25 10 250
FKV550N 50 +20 +50 +150 35 150 +10u +20 100 50 3.0 4.2 10 250
FKV575 50 +20 +75 +200 40 300 +100 +20 100 50 3.0 4.5 10 250
FKV660S 60 +20, -10 +60 +180 60 +10, -5 +20, -10 100 60 1.0 2.5 10 250
SKP202 200 +30 +45 +180 95 200 +100 +30 100 200 3.0 4.5 10 im
SKP253 250 +30 +20 + 80 40 160 +100 +30 100 250 3.0 4.5 10 im
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2-2 MOS FETs

Electrical Characteristics
Re (yfs) Ciss Crss RbDs (oN) Wass
Conditions Conditions Conditions Conditions Package
(S) Vs Ip (pF) (pF) Vaes Vs (Q) Vaes Ip (Q) Vaes Ip @)
min p | M | A | yp typ ™ 1 ™ typ max (G typ | max | V) | &)

13 20 10 15| 2200 0 25 21m 28m 10 15 TO220F(FM20) 2.0
35 5 20 3.5 720 62 0 10 0.84 1.1 10 35 TO220F(FM20) 2.0
7 11 10 6 740 75 0 10 105m 175m 10 6| 130m | 220m 4 6 | TO220F(FM20) 2.0
12 20 10 10| 1630 180 0 10 60m 80m 10 10 75m | 95m 4 10 | TO220F(FM20) 2.0
15 2.1 20 15 340 26 0 10 2.1 2.8 10 1.5 TO220F(FM20) 2.0
1.2 1.7 20 1 290 30 0 10 3 3.8 10 1 TO220F(FM20) 2.0
1.8 2.8 20 15 600 40 0 10 4 5 10 1.5 TO220F(FM20) 2.0
7 11 10 9 850 250 0 10 130m 175m 10 9 TO220F(FM20) 2.0
7 11 10 9 850 250 0 10 0.2 0.25 10 9 TO220F(FM20) 2.0
35 5.2 20 25 650 110 0 10 1.2 1.5 10 25 TO220F(FM20) 2.0
30 80 10 35| 8000 | 1000 0 10 5m 6m 10 S5 TO220S(Surface-mount) | 1.4
30 80 10 35| 8000 1000 0 10 5m 6m 10 35 TO3P(MT100) 6.0
30 50 10 35| 5100 860 0 10 5m 6m 10 35 TO220S(Surface-mount) | 1.4
30 50 10 35| 5100 860 0 10 5m 6m 10 35 TO3P(MT100) 6.0
17 10 25| 2000 500 0 10 12m 15m 10 25 TO220 2.0
18 28 10 22| 2000 80 0 25 45m 53m 10 22 TO220F(FM20) 2.0
30 42 10 25| 3800 210 0 25 37m 43m 10 25 TO3PF(FM100) 6.5
13 21 10 12| 2000 70 0 25 68m 75m 10 12 TO220F(FM20) 2.0
8 17 10 10| 1600 50 0 25 86m 95m 10 10 TO220F(FM20) 2.0
25 38 10 20| 3800 190 0 25 46m 53m 10 20 TO3PF(FM100) 6.5
20 33 10 15| 3800 180 0 25 57m 65m 10 15 TO3PF(FM100) 6.5
23 37 10 15| 4600 220 0 25 50m 63m 10 15 TO3PF(FM100) 6.5
20 10 25| 2800 600 0 10 m 9m 10 25 TO220S(Surface-mount) | 1.5
20 10 25| 2700 500 0 10 10m 13m 10 25 TO220F(FM20) 2.0
17 10 25| 2000 500 0 10 12m 15m 10 25 TO220F(FM20) 2.0
30 10 37| 3200 750 0 10 m 10m 10 37 TO220F(FM20) 2.0
20 10 25| 2500 150 0 10 11m 14m 10 25 TO220S(Surface-mount) | 1.5
18 28 10 22| 2000 80 0 25 45m 53m 10 22 TO263(Surface-mount) | 1.5
8 17 10 10| 1600 50 0 25 86m 95m 10 10 TO263(Surface-mount) | 1.5
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I 2-3 IGBT

Selection Guide

Vees Ic Pe Part Number Package
) A w)

330 20 35 FGT312 TO220F(FM20)
330 30 35 FGT313 TO220F(FM20)
400 20 35 FGT412 TO220F(FM20)
600 20 35 FGT612 TO220F(FM20)
600 30 60 FGM603 TO3PF(FM100)
600 50 150 MGD623N TO3P(MT100)
600 50 150 MGD623S TO3P(MT100)
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2-3 1GBT

Specifications List by Part Number

Absolute Maximum Ratings (Ta=25°C)
Part Vees | Vee k| Pc IGES _ Ices _ VGE(th) _ VCE(sat) _ Cies Coes Cres _

Number (Ta=25°C) Conditions Conditions Conditions Conditions Conditions
W) W) ®*) @ | w (nA) | VGE | (WA) | Vce : V) lc VcE V) lc Vee | (pPF) (PF) (pF) | Vce | VGE

max | (V) [max | (V) | min | max |((mA)| (V) | typ [max | (A) | M) | typ [typ |typ | M) | V)
FGM603 600| 20 30 90 60| £100| #20| 100| 600 4 7 1 10 1.6 2.0 30 15| 4600 | 110 80 20 0
FGT312 330 #*30 20| 120 35| £100| #30| 100| 330 3 6 1 10 1.3 1.7 20 15| 1200 | 130 65 20 0
FGT313 330 #30 30| 200 35| £100| #30| 100| 330 3 6 1 10 1.3 1.7 30 15| 2400 | 110 60 30 0
FGT412 400 | #30 20| 120 35| £100| #30| 100| 400 3 6 1 10 1.4 1.8 20 15| 1200 | 120 65 20 0
FGT612 600 | #30 20| 120 35| £100| #30| 100| 600 3 6 1 10| 1.6 2.0 20 15 | 1200 80 40 20 0
MGD623N 600| 30 50| 100| 150| #100| =+30| 100| 600 3 6 1 10 1.7 2.3 50 15| 2500 | 150 80 20 0
MGD623S 600| 30 50| 100| 150| #100| 30| 100| 600 3 6 1 10 1.8 2.4 50 15| 2500 | 150 80 20 0
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2-3 IGBT

130 70| 340| 200| 30| 300|LLoad| 120 30 30 30| 300 15 TO3PF(FM100)| 6.5
15 30 55| 210| 20| 150|R Load 35 8 10 20| 150 15 TO220F(FM20)| 2.0
20 90 90| 180| 60| 250|R Load 65 10 20 60| 250 15 TO220F(FM20)| 2.0
15 35 55| 220| 20| 200|R Load 35 8 10 20| 200 15 TO220F(FM20)| 2.0
25 60 70| 190| 20| 300|R Load 35 6 9 20| 300 15 TO220F(FM20)| 2.0
75 70| 250| 200| 50| 300|L Load 65 15 20 50| 300 15 12| 16 30| 03 30| 100 |TO3P(MT100) | 6.0 |Built-in Di
75 70| 250| 120| 50| 300| L Load 65 15 20 50| 300 15 12| 16 30| 03 30 | 100 [TO3P(MT100) | 6.0 |Built-in Di
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I2-4 Transistor and MOS FET Arrays

Specifications List by Part Number

Part Number Category Circuit Count| Vceo - Voss (V) - Vees (V)| IC - ID (A) hFE (min) Ros on max(Q) Package Mass (g)
SDA05 For 3-phase motor driver 8] —60 -4 2000 PS16 (Surface-Mount) 11
SDCO03 For sink driver 4 60+10 15 2000 PS16 (Surface-Mount) 1.1
SDC04 For sink driver 4 100£15 15 2000 PS16 (Surface-Mount) 11
SDCO06 For sink driver 4 30to 45 2 400 PS16 (Surface-Mount) 11
SDCO07 For 3-phase motor driver 3 60 4 2000 PS16 (Surface-Mount) 11
SDH02 For sink driver 4 100 1.5 2000 PS16 (Surface-Mount) 1.1
SLA4030 For sink driver 4 100 4 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA4031 For sink driver 4 120 4 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA4041 For sink driver 4 200 3 1000 SIP12 with Fin (SLA12Pin) 6.0
SLA4051 For sink driver 9 120 2 2000 SIP21 with Fin (SLA21Pin) 6.0
SLA4052 For sink driver 9 120 3 2000 SIP21 with Fin (SLA21Pin) 6.0
SLA4060 For sink driver 4 120 5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA4061 For sink driver 4 120 5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA4070 For source driver 4 -100 -5 1000 SIP12 with Fin (SLA12Pin) 6.0
SLA4071 For source driver 4 -100 -5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA4390 H bridge 4 +100 +5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA5022 For 3-phase motor driver 6 +60 +6 2000 0.22 | SIP12 with Fin (SLA12Pin) 6.0
SLA5037 For sink driver 4 100 10 0.08 | SIP12 with Fin (SLA12Pin) 6.0
SLA5041 For sink driver 4 200 10 0.175 | SIP12 with Fin (SLA12Pin) 6.0
SLA5059 For 3-phase motor driver 6 +60 +4 0.55 | SIP12 with Fin (SLA12Pin) 6.0
SLA5060 For 3-phase motor driver 6 +60 +6 0.22 | SIP12 with Fin (SLA12Pin) 6.0
SLA5061 For 3-phase motor driver 6 +60 +10 0.14 | SIP12 with Fin (SLA12Pin) 6.0
SLA5064 For 3-phase motor driver 6 +60 +10 0.14 | SIP12 with Fin (SLA12Pin) 6.0
SLA5065 For 5-phase motor driver 4 60 7 0.1 | SIP15 with Fin (SLA15Pin) 6.0
SLA5068 For 5-phase motor driver 6 60 7 0.1 | SIP15 with Fin (SLA15Pin) 6.0
SLA5073 For 5-phase motor driver 6 60 5 0.3 | SIP15 with Fin (SLA15Pin) 6.0
SLA5074 For 5-phase motor driver 4 60 5 0.3 | SIP15 with Fin (SLA15Pin) 6.0
SLA5075 For 3-phase motor driver 6 500 +5 1.4 | SIP15 with Fin (SLA15Pin) 6.0
SLA5085 For sink driver 5 60 5) 0.22 | SIP12 with Fin (SLA12Pin) 6.0
SLA5086 For source driver 5 -60 -5 0.22 | SIP12 with Fin (SLA12Pin) 6.0
SLA5096 For 3-phase motor driver 6 55 8 0.08 | SIP15 with Fin (SLA15Pin) 6.0
SLA5201 For 3-phase motor driver 6 600 7 1.85typ(Vee(sat)) | SIP15 with Fin (SLA15Pin) 6.0
SLA5212 For 3-phase motor driver 6 85 +8 0.07 | SIP15 with Fin (SLA15Pin) 6.0
SLA5222 For Simplifed PFC 1+Dix4 600 30 1.3typ(Vee(sat)) | SIP12 with Fin (SLA12Pin) 6.0
SLA6012 For 3-phase motor driver 6 +60 +4 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA6020 For 3-phase motor driver 6 +100 +5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA6022 For 3-phase motor driver 6 +80 +5 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA6023 For 3-phase motor driver 6 +60 +6 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA6024 For 3-phase motor driver 6 +60 +8 2000 SIP12 with Fin (SLA12Pin) 6.0
SLA6026 For 3-phase motor driver 6 +60 +10 2000 SIP12 with Fin (SLA12Pin) 6.0
SMA4020 For source driver 4 -60 -4 2000 SIP12 (SMA12Pin) 4.0
SMA4021 For source driver 4 -60 -3 2000 SIP12 (SMA12Pin) 4.0
SMA4030 For sink driver 4 100 8 2000 SIP12 (SMA12Pin) 4.0
SMA4032 For sink driver 4 100 3 2000 SIP12 (SMA12Pin) 4.0
SMA4033 For sink driver 4 100 2 2000 SIP12 (SMA12Pin) 4.0
SMA4036 For sink driver 6 120 2 2000 SIP15 (SMA15Pin) 4.0
SMA5106 For sink driver 4 100 4 0.55 | SIP12 (SMA12Pin) 4.0
SMA5112 For 3-phase motor driver 6 250 7 0.5 | SIP12 (SMA12Pin) 4.0
SMA5117 For 3-phase motor driver 6 250 7 0.25 | SIP12 (SMA12Pin) 4.0
SMA5118 For 3-phase motor driver 6 500 +5 1.4 | SIP12 (SMA12Pin) 4.0
SMA5125 For 3-phase motor driver 6 +60 +10 0.14 | SIP12 (SMA12Pin) 4.0
SMA5127 For 3-phase motor driver 6 +60 +4 0.55 | SIP12 (SMA12Pin) 4.0
SMA5130 For 3-phase motor driver 6 250 25 2000 0.9 | SIP15 (SMA15Pin) 4.0
SMA5131 For 3-phase motor driver 6 250 2 1.8 | SIP12 (SMA12Pin) 4.0
SMA5132 For 3-phase motor driver 6 500 1.5 4 | SIP12 (SMA12Pin) 4.0
SMA5133 For 3-phase motor driver 6 500 25 2 | SIP12 (SMA12Pin) 4.0
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2-4 Transistor and MOS FET Arrays

Part Number Category Circuit Count| Vceo - Voss (V) - Vees (V)| IC - ID (A) hFE (min) Ros (on) max(Q) Package Mass (g)
SMA6010 For 3-phase motor driver 6 +60 +4 2000 SIP12 (SMA12Pin) 4.0
SMAG080 For 3-phase motor driver 6 +60 +2 2000 SIP12 (SMA12Pin) 4.0
SMAG511 For driving stepping motor with two supplies 5] 100+15/-60 1.5/-3 2000 SIP12 (SMA12Pin) 4.0
STA301A For sink driver 3 6010 4 1000 SIP8 (STA8PIn) 2.0
STA302A For source driver/3-phase motor driver 8 -50 —4 1000 SIP8 (STA8PIn) 2.0
STA303A For sink driver/3-phase motor driver 3 100 4 1000 SIP8 (STA8PIn) 2.0
STA322A For source driver 8 -50 -3 100 SIP8 (STA8PIn) 2.0
STA401A For sink driver 4 60+£10 4 1000 SIP10 (STA10PIn) 2.6
STA402A For source driver 4 -50 —4 1000 SIP10 (STA10PiIn) 2.6
STA403A For sink driver 4 100 4 1000 SIP10 (STA10PiIn) 2.6
STA404A For sink driver 4 200 6] 1000 SIP10 (STA10PiIn) 2.6
STA406A For sink driver 4 60+£10 6 2000 SIP10 (STA10PiIn) 2.6
STA408A For source driver 4 -120 —4 2000 SIP10 (STA10PiIn) 2.6
STA412A For sink driver 4 60 3 300 SIP10 (STA10Pin) 2.6
STA413A For sink driver 4 B5:5) 8 500 SIP10 (STA10Pin) 2.6
STA421A For source driver 4 -60 -3 40 SIP10 (STA10Pin) 2.6
STA431A H bridge 4 +60 +3 40 SIP10 (STA10PiIn) 2.6
STA434A H bridge 4 +60 +4 1000 SIP10 (STA10PiIn) 2.6
STA457C H bridge 4 +60 +4 2000 SIP10 (STA10PiIn) 2.6
STA460C For sink driver 2 60+£10 6 700 SIP10 (STA10PiIn) 2.6
STA471A For sink driver 4 6010 2 2000 SIP10 (STA10PiIn) 2.6
STA4T2A For source driver 4 —60 -2 2000 SIP10 (STA10PiIn) 2.6
STA473A For sink driver 4 100 2 2000 SIP10 (STA10PiIn) 2.6
STA475A For sink driver 4 100+15 2 2000 SIP10 (STA10Pin) 2.6
STA481A For sink driver 4 6010 1 2000 SIP10 (STA10PiIn) 2.6
STA485A For sink driver 4 100+15 1 2000 SIP10 (STA10PiIn) 2.6
STA491A H bridge 4 +20 +7 80 SIP10 (STA10Pin) 2.6
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2-4 Transistor and MOS FET Arrays

S RN S ARV W B Sink Driver Arrays

e Built-in Avalanche Diodes, between Collector and Base

Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A) Ip (A) hre (min) Rbsonmax (Q) Equivalent Circuit Package
STA460C 2 60+10 6 700 1 | SIP10 (STA10Pin)
STA301A 3 60+10 4 1000 2 | SIP8 (STA8PIn)

SDC06 4 30 to 45 2 400 3 | PS16 (Surface-Mount)
STA413A 4 35+5 3 500 4 | SIP10 (STA10Pin)
STA481A 4 60+10 1 2000 5 | SIP10 (STA10Pin)
SDCO03 4 60+10 1.5 2000 6 | PS16 (Surface-Mount)
STA471A 4 60+10 2 2000 5 | SIP10 (STA10Pin)
STA401A 4 60+10 4 1000 5 | SIP10 (STA10Pin)
STA406A 4 60+10 6 2000 5 | SIP10 (STA10Pin)
STA485A 4 100+15 1 2000 5 | SIP10 (STA10Pin)
SDC04 4 100+15 1.5 2000 6 | PS16 (Surface-Mount)
STA475A 4 100+15 2 2000 5 | SIP10 (STA10Pin)
e Built-in Flywheel Diodes

Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A) Ip (A) hre (min) Rbsonmax (Q) Equivalent Circuit Package
SDH02 4 100 1.5 2000 8 | PS16 (Surface-Mount)
SMA4033 4 100 2 2000 9 | SIP12 (SMA12Pin)
SMA4032 4 100 3 2000 9 | SIP12 (SMA12Pin)
SMA5106 4 100 4 0.55 7 | SIP12 (SMA12Pin)
SLA4031 4 120 4 2000 9 | SIP12 with Fin (SLA12Pin)
SLA4061 4 120 5 2000 9 | SIP12 with Fin (SLA12Pin)
SLA4041 4 200 3 1000 9 | SIP12 with Fin (SLA12Pin)
SMA4036 6 120 2 2000 10 | SIP15 (SMA15Pin)
SLA4051 9 120 2 2000 11 | SIP12 with Fin (SLA12Pin)
SLA4052 9 120 3 2000 11 | SIP12 with Fin (SLA12Pin)

e General-Purpose

Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A)/ Ip (A) hre (min) Rbsonmax (Q) Equivalent Circuit Package
STA303A 3 100 4 100 12 | SIP8PIn
STA412A 4 60 3 300 13 | SIP10Pin
STA473A 4 100 2 2000 17 | SIP10Pin
SMA4030 4 100 3 2000 15 | SIP12Pin
STA403A 4 100 4 1000 17 | SIP10Pin
SLA4030 4 100 4 2000 15 | SIP12 with Fin (SLA12Pin)
SLA5037 4 100 10 0.08 14 | SIP12 with Fin (SLA12Pin)
SLA4060 4 120 5 2000 15 | SIP12 with Fin (SLA12Pin)
STA404A 4 200 3 1000 17 | SIP10Pin
SLA5041 4 200 10 0.175 14 | SIP12 with Fin (SLA12Pin)
SLA5085 5 60 5 0.22 16 | SIP12 with Fin (SLA12Pin)
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e Equivalent Circuit (for Sink Driver)
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2-4 Transistor and MOS FET Arrays

ST NN R SRV il il Source Driver Arrays

e Built-in Flywheel Diodes

Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A)/ Ip (A) hre (min) Rbsonmax (Q) Equivalent Circuit Package
SMA4021 4 -60 -3 2000 1 | SIP12 (SMA12Pin)
SLA4071 4 -100 -5 2000 1 | SIP12 with Fin (SLA12Pin)

e General-Purpose

Part Number |Circuit Count| Vceo (V)/ Voss (V) Ic (A) Ip (A) hre (min) Rbsonmax (Q) Equivalent Circuit Package

STA322A 3 -50 -3 100 2 | SIP8 (STA8PIn)

STA302A 3 -50 -4 1000 3 | SIP8 (STA8PIn)

STA402A 4 -50 -4 1000 4 | SIP10 (STA10Pin)
STA472A 4 -60 -2 2000 4 | SIP10 (STA10Pin)
STA421A 4 —60 -3 40 6 | SIP10 (STA10Pin)
SMA4020 4 —60 -4 2000 5 | SIP12 (SMA12Pin)
SLA4070 4 -100 -5 1000 5 | SIP12 with Fin (SLA12Pin)
STA408A 4 -120 -4 2000 7 | SIP10 (STA10Pin)
SLA5086 5 -60 -5 0.22 8 | SIP12 with Fin (SLA12Pin)
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e Equivalent Circuit (for Source Driver)
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2-4 Transistor and MOS FET Arrays

S LINEU NS ARVl Motor Driver Arrays

e H Bridge
Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A) Ip (A) hre (min) Rbsonmax (Q) Equivalent Circuit Package
STA431A 4 +60 +3 40 1 | SIP10 (STA10Pin)
STA434A 4 +60 +4 1000 2 | SIP10 (STA10Pin)
STA457C 4 +60 +4 2000 3 | SIP10 (STA10Pin)
SLA4390 4 +100 +5 2000 2 | SIP12 with Fin (SLA12Pin)
STA491A 4 +20 +7 45 4 | SIP10 (STA10Pin)
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2-4 Transistor and MOS FET Arrays

e Equivalent Circuit (for Motor Driver)

@®
@
®
VAVAVA P VAVAVA AVAVAV Py AVAVAV
A A
O—¢ —O
—O O—¢
TNt T
A A
AVAVAV @ AVAVAVé 5 AAA @ YAAA
@

Transistors | 177




2-4 Transistor and MOS FET Arrays

e For 3-Phase Motor Drivers

Part Number |Circuit Count| Vceo (V)/ Voss (V) Vees (V) | Ic (A)/ Ip (A) hre (min) Rbsonmax (Q) Equivalent Circuit Package
SDCO07 3 60 4 2000 6 | PS16 (Surface-Mount)
STA303A 3 100 4 1000 7 | SIP8 (STA8PIn)

STA302A 3 -50 -4 1000 8 | SIP8 (STA8PIn)
SDAO05 3 -60 -4 2000 9 | PS16 (Surface-Mount)
SLA5212 6 35 +8 70m 18 | SIP15 with Fin (SLA15Pin)
SLA5096 6 55 +8 80m 18 | SIP15 with Fin (SLA15Pin)
SLA5059 6 60 +4 0.55 10 | SIP15 with Fin (SLA15Pin)
SLA5060 6 60 +6 0.22 10 | SIP12 with Fin (SLA12Pin)
SLA5061 6 60 +10 0.14 10 | SIP12 with Fin (SLA12Pin)
SLA5064 6 60 +10 0.14 11 | SIP12 with Fin (SLA12Pin)
SMAG080 6 +60 +2 2000 13 | SIP12 (SMA12Pin)
SMAG010 6 +60 +4 2000 13 | SIP12 (SMA12Pin)
SLA6012 6 +60 +4 2000 12 | SIP12 with Fin (SLA12Pin)
SMA5127 6 +60 +4 0.55 14 | SIP12 (SMA12Pin)
SLA5022 6 +60 +6 2000 0.22 15 | SIP12 with Fin (SLA12Pin)
SLA6023 6 +60 +6 2000 12 | SIP12 with Fin (SLA12Pin)
SLA6024 6 +60 +8 2000 12 | SIP12 with Fin (SLA12Pin)
SLA6026 6 +60 +10 2000 12 | SIP12 with Fin (SLA12Pin)
SMA5125 6 +60 +10 0.14 11 | SIP12 (SMA12Pin)
SLA6022 6 +80 +5 2000 12 | SIP12 with Fin (SLA12Pin)
SLA6020 6 +100 +5 2000 13 | SIP12 with Fin (SLA12Pin)
SMA5130 6 +250 +2.5 2000 0.9 20 | SIP15 (SMA15Pin)
SMA5131 6 250 2 1.8 17 | SIP12 (SMA12Pin)
SMA5112 6 250 7 0.5 17 | SIP12 (SMA12Pin)
SMA5117 6 250 7 0.25 17 | SIP12 (SMA12Pin)
SMA5132 6 500 1.5 4 17 | SIP12 (SMA12Pin)
SMA5133 6 500 25 2 17 | SIP12 (SMA12Pin)
SLA5075 6 500 +5 1.4 16 | SIP15 with Fin (SLA15Pin)
SMA5118 6 500 +5 1.4 17 | SIP12 (SMA12Pin)
SLA5201 6 600 7 19 | SIP15 with Fin (SLA15Pin)
e For Driving Stepping Motor with Two Supplies

Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A) Ip (A) hre (min) Rbsonmax (Q) Equivalent Circuit Package

SMAG6511 5 100£15/-60 1.5/-3 2000 27 | SIP12 (SMA12Pin)
e For 5-Phase Motor Drive

Part Number |Circuit Count| Vceo (V)/ Vbss (V) Ic (A) Ip (A) hre (min) Rbsonmax (Q) Equivalent Circuit Package
SLA5074 4 60 5 0.3 22 | SIP15 with Fin (SLA15Pin)
SLA5065 4 60 7 0.1 22 | SIP15 with Fin (SLA15Pin)
SLA5073 6 60 5 0.3 18 | SIP15 with Fin (SLA15Pin)
SLA5068 6 60 7 0.1 16 | SIP15 with Fin (SLA15Pin)
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e Equivalent Circuit (for Motor Driver)
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2-4 Transistor and MOS FET Arrays

Specifications List by Application

Applications

Typical Connection Diagram

Part Number

Transistors

Darlington

Single

MOS FETs

e Solenoid

e Relay

BEEE;
)

STA301A
STA401A
STA406A
STA471A
STA475A
STA481A
STA485A
SDC04

SDCO03

STA460C
STA413A
SDCO06

S q o

) 4

2
L5

»t

3

=

SLA4031
SLA4041
SLA4060
SMA4032
SMA4033
SMA4036
SDHO02

SMA5106

T
I

»t

14
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SLA4071
SMA4021
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1
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STA302A
STA402A
STA408A
STA472A
SLA4070

SMA4020

STA322A
STA421A
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2-4 Transistor and MOS FET Arrays

Part Number
Applications Typical Connection Diagram Transistors
MOS FETs
Darlington Single
e DC Motor | Normal/Reverse STA434A STA431A
Rotation Control STA457C STA474A
STA4390
e 3-Phase AC100V Direct Driver STA302A+STA303A
DC Brushless SMA6010
Motor SLA6020
SDA05+SDC07
SMA6080
AC200V Direct Driver SLA5075
SMA5112
SMA5117
SMA5118
SMA5131
SMA5132
SMA5133
PWM Control SLA6012
SLA6022
SLA6023
SLA6024
SLA6026
SLA5022
SMA5130
SLA5059
SLA5060
SLA5061
SLA5064
SMA5125
SMA5127
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2-4 Transistor and MOS FET Arrays

Applications

Part Number

Typical Connection Diagram

Transistors

Darlington

Single

MOS FETs

e Stepping
Motor

Constant Voltage
Driver

STA40
STA40
| | | | STA43
STA47

STA47
| STA48
| STA48

SLA4010
SDC04
SDCO03

1A
6A
5A
1A
5A
1A
5A

STA460C
STA413A
SDCO06

Two Supplies Driver

SMAG511

Bipolar Driver

o
8
il

STA473A
STA472A
STA408A
STA404A
STA403A
STA402A
SMA4030
SMA4020
SLA4070

SLA4060

SLA4030

STA421A
STA412A
SDCO1

Applications

Typical Connection Diagram

Part Number

N-CH

P-CH

e 5-Phase
Motor

SLA5065+SLA5068
SLA5073+SLA5074

[

@

SLA5085

Bl

SLA5086
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IPackage Type (Dimensions)

m Package Type (Dimensions)
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Package Type (Dimensions)

« SIP 8 (STAS8Pin)

* SIP 10 (STA10Pin)
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3 Thyristors

Ordering Information

All products listed must be ordered in standard packing increments.

Product Name Package Standard Packing Quantities (Bulk)
SLA0201 SLA12Pin 1080(Stick)
STA203A STA8PIn 1000(Box)/4050(Stick)
TFC563D TO220S(Straight) 600(Stick)
TF361H-A TO220F 4000(Stick)
TF541S-A FM20 1000(Box)/3750(Stick)
TF561S-A FM20 1000(Box)/3750(Stick)
TFA37S FM20 1000(Box)/3750(Stick)
TFA38S FM20 1000(Box)/3750(Stick)
TFA57S FM20 1000(Box)/3750(Stick)
TFA58S FM20 1000(Box)/3750(Stick)
TFA87S FM20 1000(Box)/3750(Stick)
TFA88S FM20 1000(Box)/3750(Stick)
TFA107S FM20 1000(Box)/3750(Stick)
TFA108S FM20 1000(Box)/3750(Stick)
TMA104S-L FM20 1000(Box)/3750(Stick)
TMA106G-L TO220 4000(Stick)
TMA106H-L TO220F 4000(Stick)
TMA106S-L FM20 1000(Box)/3750(Stick)
TMA124S-L FM20 1000(Box)/3750(Stick)
TMA126G-L TO220 4000(Stick)
TMA126H-L TO220F 4000(Stick)
TMA126S-L FM20 1000(Box)/3750(Stick)
TMA164B-L FM100 500(Box)/1080(Stick)
TMA164P-L MT100 500(Box)/1080(Stick)
TMA164S-L FM20 1000(Box)/3750(Stick)
TMA166B-L FM100 500(Box)/1080(Stick)
TMA166G-L T0220 4000(Stick)
TMA166H-L TO220F 4000(Stick)
TMA166P-L MT100 500(Box)/1080(Stick)
TMA166S-L FM20 1000(Box)/3750(Stick)
TMA204S-L FM20 1000(Box)/3750(Stick)
TMA206S-L FM20 1000(Box)/3750(Stick)
TMA254B-L FM100 500(Box)/1080(Stick)
TMA256B-L FM100 500(Box)/1080(Stick)
TMA34S-L FM20 1000(Box)/3750(Stick)
TMA36G-L TO220 4000(Stick)
TMA36H-L TO220F 4000(Stick)
TMA36S-L FM20 1000(Box)/3750(Stick)
TMA54S-L FM20 1000(Box)/3750(Stick)
TMA56G-L TO220 4000(Stick)
TMAS56H-L TO220F 4000(Stick)
TMA56S-L FM20 1000(Box)/3750(Stick)
TMAB84S-L FM20 1000(Box)/3750(Stick)
TMA86G-L TO220 4000(Stick)
TMA86H-L TO220F 4000(Stick)
TMAB86S-L FM20 1000(Box)/3750(Stick)
TMB166S-L FM20 1000(Box)/3750(Stick)
TMB206S-L FM20 1000(Box)/3750(Stick)
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Application Note

Since reliability can be affected adversely by improper storage environ-
ment or handling methods during Characteristic tests, please observe the
following cautions.

m Cautions for Storage

e Ensure that storage conditions comply with the normal temperature (5 to
35°C) and the normal relative humidity (around 40 to 75%), and avoid
storage locations that experience high temperature and humidity, or
extreme changes in temperature or humidity.

e Avoid locations where dust or harmful gases are present, and avoid
direct sunlight.

e Reinspect the devices for rust in leads and solderability after stored for a
long time.

m Cautions for Characteristic Tests and Handling

On characteristics test at incoming inspection, etc, take good care to avoid
the surge voltages from the test equipment, the short circuit at terminals,
or the wrong connection.

m Silicone Grease

When using a heatsink, please coat thinly and evenly the back surface of
the device and both surfaces of the insulating plate with silicone grease to
lower the thermal resistance between the device and the heatsink.

Please select proper silicone grease carefully since the oil in some grease
products may penetrate the device and result in an extremely short device
life.

Recommended Silicone Grease

* G-746 (Shin-Etsu Chemical)

*YG6260 (Momentive Performance Materials Inc.)

* SC102 (Dow Corning Toray Silicone)

m Mounting Torque

When mounting torque is insufficient, thermal resistance increases, and so
heat radiation effect is decreased. When the torque is excessive, the
screw may be broken, the heatsink may be deformed, and the device
frame may be distorted, resulting in the device damage. Recommended
mounting torque per package is as follows:

e Mounting Torque Table

Package Screw Torque

MT-25 (TO-220)
FM20 (TO-220F)

0.490 t0 0.686 Nem (5 to 7kgfecm)

MT-100 (TO-3P)
FM100 (TO-3PF)

0.686 10 0.882 Nem (7 to 9kgfecm)

SLA (SIP with Fin) 0.588 t0 0.784 Nem (6 to 8kgfecm)

* When the surface of a heatsink where Full Mold package is to be
mounted is not flat due to the burred metal bracket for screwing around
the mounting hole of the heatsink, the resin of the package might be
cracked even if the torque is lower than the recommended value.

* When a screw is fastened with an air driver for the Full Mold package, a
large impact is generated at the time of stop, and the resin may crack
even if the torque is lower than the recommended value. An electric
driver, therefore, should be used instead of an air driver.

3 Thyristors

m Heatsink

A larger contact area between the device and the heatsink is required for
more effective heat radiation. To ensure a larger contact area, minimize
mounting holes. And select a heatsink with a surface smooth enough and
free from burrs and slivers.

m Soldering Temperature

In general, the device mounted on a printed circuit board is subjected to
high temperatures from flow solder in a solder bath, or, from a soldering
iron at hand soldering.

The testing method and test conditions (JIS-C-7021 standards) for a
device’s heat resistance to soldering are:

At a distance of 1.5mm from the device's main body, apply 260°C for 10
seconds, and 350°C for 3 seconds.

Please observe these limits and finish soldering in as short a time as
possible.

Since reliability can be affected adversely by improper storage environ-
ment or handling methods during Characteristic tests, please observe the
following cautions.

Thyristors | 187




I3-1 Thyristors

Thyristors

Absolute Maximum Ratings
VRsMm VRRM IT (AV) IT (RMS) ITsm Pcm Pc (av) VRGM IFem Ti Tstg IRRM
Part Number | VbsM | VDRM Conditions| (50Hz) |50Hz Single IDrRM  |Conditions|
Tc Half Sine Tj
V) V) A | O (A)  |Wave, Default| (W) (W) (] (A) (°C) (°C) (mA) | (°C)
Ti=125°C (A) max
TF541S-A 500 400 5.0 88 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 2.0 | 125
SLA0201 650 600 | 5x4 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 2.0| 125
TF361H-A 700 600 3.0 83 4.7 *1 60 5.0 0.5 5.0 2.0 | —40~+110 | —40~+125 2.0 125
TF561S-A 700 600 5.0 88 7.8 80 5.0 0.5 5.0 2.0 —40 to +125 2.0 125
TFA37S - 700 3.0 127 4.7 60 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA57S - 700 5.0 115 7.8 80 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA87S - 700 8.0 98 12.6 120 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA107S - 700 10 86 15.7 160 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA38S - 800 3.0 50 4.7 60 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA58S - 800 5.0 50 7.8 80 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA88S - 800 8.0 50 12.6 120 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
TFA108S - 800 10 50 15.7 160 5.0 0.5 5.0 2.0 —40 to +150 2.0 150
*1:Default Tj=110°C
3-Pin Reverse Conducting Thyristors for HID Lamp Ignition
Absolute Maximum Ratings
VDRM ITrRM™L di/dt™ Pom Pc (av) VReM | IFGM™2 | IFRM Tj Tstg IDRM VM
Part Number Conditions Conditions
Tij Te IT™
V) (A) (Alps) | (W) (W) V) (A) (A) (°C) (°C) (mA) | (°C) V) (°C) (A)
max max
TFC563D 600 500 1500 5.0 0.5 5.0 2.0 450 —40 to +125 1.0 125 1.4 25 10

*1: Tc<100°C, Vo<430V, Wps1.0us, l6=70mA, dig/dt=0.5A/us, 100kcycles™
*2: Tc<100°C, Vp<430V, Wp<1.0us, 100kcycles'™
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3-1 Thyristors

14| 25| 10 15| 0.03 0.2 25 01| 125| 1/2Vorm | 20 | 125 | 1/2Vorm | 4.0 | 4.0 | FM20 2.0
14| 25| 10| 07 15| 5.0 10 25 01| 125| 1/2Vorm | 50 | 125 |1/2Vorwm | 4.0 SIP1Zwith Fin| -
(SLA12Pin)
14| 25| 5.0 15| — 0.1 25 01| 125| 1/2Vorm | 50 | 110 |1/2Vorwm | — 5 | TO220F 2.0
14| 25| 10 15| 0.03 0.2 25 01| 125| 1/2Vorm | 20 | 125 |1/2Vorw | 4.0 | 4.0 | FM20 2.0
15| 25 10| — 1.0 7.0 15 25 0.2 | 125 | 1/2Vorwm | 300 | 125 |1/2Vorm | 15 4.1 | FM20 2.0
15| 25 15| — 1.0 7.0 15 25 0.2 | 125 | 1/2Vorwm | 300 | 125 |1/2Vorm | 15 3.8 | FM20 2.0
14| 25| 20| — 1.0 7.0 15 25 0.2 | 125 | 1/2Vorwm | 300 | 125 |1/2Vorm | 20 3.5 | FM20 2.0
135 | 25| 20| — 1.0 7.0 15 25 0.2 | 125 | 1/2Vorwm | 300 | 125 |1/2Vorm | 20 3.4 | FM20 2.0
15| 25 10| — 10| — 15 25 0.2 | 125 | 1/2Vorm | 300 | 125 |1/2Vorwm | 15 4.1 | FM20 2.0
15| 25 15| — 10| — 15 25 0.2 | 125 | 1/2Vorwm | 300 | 125 |1/2Vorm | 15 3.8 | FM20 2.0
15| 25| 20| — 10| — 15 25 0.2 | 125 | 1/2Vorwm | 300 | 125 |1/2Vorm | 20 3.5 | FM20 2.0
135 | 25| 20| ~— 10| — 15 25 0.2 | 125 | 1/2Vorwm | 300 | 125 |1/2Vorm | 20 3.4 | FM20 2.0

15 30 25 0.1 125 480 12 4.0 1.4 10 | TO-220S 1.5
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I 3-2 Triacs

Triacs

Absolute Maximum Ratings
Vorm | IT (RMS) ITsm Pem [P (av) | lem Tj Tstg IDRM1 IDrRM2 V™
Part Number Conditions Conditions Conditions Conditions Conditions
Te IT™
v [ @ o ® W | W | @ | o | (O | mAa (mA) ™ | ®
max max max

TMA34S-L 400 109 30 125 & 0.3 0.5 —40 to +125 0.1 2 1.5 4.5
TMAS54S-L 400 102 50| 125 5 0.5 2 —40to +125 0.1 2 15 7
TMAB84S-L 400 92 80 125 5 0.5 2 —40 to +125 0.1 2 1.5 12
TMA104S-L 400 10 85| 100 | 125 5 0.5 2 —40to +125 0.1 2 15 14
TMA124S-L 400 12 77 120 125 5 0.5 2 —40 to +125 0.1 2 1.5 17
TMA164S-L 400 16 66 160 125 5 0.5 2 —40 to +125 0.1 2 1.45 20
TMA164P-L 400 16 108 160 125 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMA164B-L 400 16 98 160 125 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMA204S-L 400 20 58] 190 125 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMA254B-L 400 25 83 250 125 5 0.5 2 —40 to +125 0.1 2 1.3 20
STA203A 400 | 1.2x3 97 10| 125 1.2 0.1 0.5 —40 to +125 0.1 1 1.6 1.6
TMA36S-L 600 3 109 30 125 3 0.3 0.5 —40 to +125 0.1 2 1.5 4.5
TMA36G-L 600 3 115 30 25 3 0.5 0.5 —40 to +125 0.1 2 1.5 4.5
TMA36H-L 600 3 109 30 25 3 0.5 0.5 —40 to +125 0.1 2 1.5 4.5
TMA56S-L 600 5 102 50 125 5 0.5 2 —40 to +125 0.1 2 1.5 7
TMA56G-L 600 5 111 50 25 5 0.5 2 —40 to +125 0.1 2 1.5 7
TMA56H-L 600 5| 101 50 25 5 0.5 2 —40 to +125 0.1 2 15 7
TMAB86S-L 600 8 92 80| 125 5 0.5 2 —40 to +125 0.1| 25°C 2 | 125°C 15 12
TMA86G-L 600 8 107 80 25 5 0.5 2 —40 to +125 0.1 2 1.5 12
TMA86H-L 600 8 91 80 25 5 0.5 2 —40 to +125 0.1 2 1.5 12
TMA106S-L 600 10 85| 100 | 125 5 0.5 2 —40 to +125 0.1 2 15 14
TMA106G-L 600 10 105 100 25 5 0.5 2 —40 to +125 0.1 2 1.5 14
TMA106H-L 600 10 83| 100 25 5 0.5 2 —40 to +125 0.1 2 1.5 14
TMA126S-L 600 12 77 120 125 5 0.5 2 —40 to +125 0.1 2 1.5 17
TMA126G-L 600 12 103 120 25 5 0.5 2 —40 to +125 0.1 2 1.5 17
TMA126H-L 600 12 78 | 120 25 5 0.5 2 —40 to +125 0.1 2 15 17
TMA166S-L 600 16 66 | 160 | 125 5) 0.5 2 —40 to +125 0.1 2 1.45 20
TMA166G-L 600 16 | 100| 160 25 5 0.5 2 —40to +125 0.1 2 1.45 20
TMA166H-L 600 16 65 160 25 5 0.5 2 —40 to +125 0.1 2 1.45 20
TMA166P-L 600 16 108 160 125 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMA166B-L 600 16 98 160 125 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMB166S-L 600 16 94| 160 | 125 5 0.5 2 —40 to +150 0.1 2 1.45 20
TMA206S-L 600 20 53| 190 | 125 5 0.5 2 —40 to +125 0.1 2 1.4 20
TMB206S-L 600 20 85| 200| 125 5 0.5 2 —40 to +150 0.1 2 14 20
TMA256B-L 600 25 83 250 125 5 0.5 2 —40 to +125 0.1 2 1.3 20
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3-2 Triacs

Electrical Characteristics (Tj = 25°C, unless otherwise specified)
Vet leT Veb dv/dt) c Rth (j-c)
Mode | | Mode Il | Mode Il |Conditions| Mode I Mode Il | Mode Ill |Conditions Conditions Conditions Mass
(T2+, G+) |(T2+, G-) | (T2—, G=) | Vb | RL [(T2+, G+) [(T2+, G-) |(T2—, G-) | Vb | RL T Vo (dvidtyc| T Package
V) V) V) M| @] (mA) (mA) (mA) M [ (©@ O M (V/}IS) (=Alms) | (°C) | (°C/W) ©
max max max max max max min max

1.5 1.5 1.5 12 | 20 20 20 20| 12| 20| 0.2 | 125 | 1/2VDRm 5 1.5]125 4.5 | FM20 2.0
1.5 1.5 1.5 | 12| 20 20 20 20| 12| 20| 0.2 | 125 | 1/2VbRM 5 251125 4 |FM20 2.0
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VbRM 10 41125 3.7 | FM20 2.0
15 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VbRrM 10 5125 3.6 |FM20 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.1 | 125 | 1/2VbRM 10 6| 125 3.5 | FM20 2.0
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2Vprm 10 8125 3.3 |FM20 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDrMm 10 8| 125 1.2 | MT100 6.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VbrMm 10 8| 125 1.8 | FM100 6.5
1.5 1.5 1.5 12 | 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VpRm 10 10| 125 3.2 | FM20 2.0
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 125 | 1/2VDRrMm 10 12125 1.6 | FM100 6.5
3.5 1.2 1.2 6| 10 & 3 8 6| 10| 0.2 | 125 | 1/2VDRmM 1 125 20 | STA8pin 2.0
1.5 1.5 1.5 12| 20 15/20 15/20 15/20 | 12| 20| 0.2 | 125 | 1/2VpRm 5 1.5|125 4.5 | FM20 2.0
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDbrMm 5 1.5| 125 3 | TO220 25
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDbrMm 5 1.5|125 4.6 | TO220F 2.0
1.5 1.5 1.5 12 | 20 15/20 15/20 15/20 | 12 | 20| 0.2 | 125 | 1/2VDRmM 5 25| 125 4 | FM20 2.0
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 125 | 1/2VDRMm 5 251125 2.5 | TO220 2.5
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 125 | 1/2VDRM 5 251125 4.2 | TO220F | 2.0
1.5 1.5 1.5 12| 20 20/30 20/30 20/30 | 12| 20| 0.2 | 125 | 1/2VDprm 10 4125 3.7 | FM20 2.0
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRrMm 10 41125 2 TO220 2.5
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDrM 10 41125 3.8 | TO220F 2.0
1.5 1.5 1.5 12| 20 20/30 20/30 20/30 | 12| 20| 0.2 | 125 | 1/2VDRrRM 10 5125 3.6 | FM20 2.0
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 125 | 1/2VDRrMm 10 5125 1.8 | TO220 25
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDrM 10 5125 3.7 | TO220F | 2.0
1.5 1.5 1.5 12| 20 20/30 20/30 20/30 | 12| 20| 0.2| 125 | 1/2VDprMm 10 6| 125 3.5 | FM20 2.0
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VbRrm 10 6| 125 1.6 | TO220 25
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2Vbrm 10 6| 125 3.5 | TO220F | 2.0
1.5 1.5 1.5 12| 20 20/30 20/30 20/30 | 12| 20| 0.2 | 125 | 1/2VDrRM 10 8125 3.3 | FM20 2.0
1.5 1.5 1.5 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDbrMm 10 8| 125 1.4 | TO220 25
1.5 1.5 1.5 12 | 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDrM 10 8| 125 3.3 | TO220F 2.0
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 125 | 1/2VDRrM 10 8125 1.2 | MT100 6.0
1.5 1.5 1.5 12 | 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDrMm 10 8| 125 1.8 | FM100 6.5
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 125 | 1/2VDRrMm 10 10| 125 3.0 | FM20 2.0
1.5 1.5 1.5 | 12| 20 20/30 20/30 20/30 | 12| 20| 0.2 | 125 | 1/2VbrM 10 10| 125 3.2 | FM20 2.0
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDRrMm 10 10| 125 2.7 | FM20 2.0
1.5 1.5 1.5 | 12| 20 30 30 30| 12| 20| 0.2 | 125 | 1/2VDbrM 10 12| 125 1.6 | FM100 6.5
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IPackage Type (Dimensions)
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4 Diodes

Ordering Information

All products listed must be ordered in standard packing increments.

. Standard Packing Quantities

Series Name/Product Name Package -
Bulk Taping

AGO1x Axial(g2.4 body/g0.6 lead) |- V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
AKOx Axial(¢2.4 body/g0.6 lead) |- V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
ALO1x Axial(g2.4 body/g0.6 lead) |- V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
AMO1x Axial(g2.4 body/g0.6 lead) |- V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
APO1x Axial(¢g2.4 body/g0.6 lead) | — V:5000(Reel) V1:3000(Box) V/0:3000(Box) W$:2500(Box) WK:2500(Box)
AS01x Axial(g2.4 body/g0.6 lead) |- V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
AUO01x Axial(g2.4 body/g0.6 lead) |- V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
AU02x Axial(g2.4 body/g0.6 lead) |- V:5000(Reel) V1:3000(Box) V0:3000(Box) WS:2500(Box) WK:2500(Box)
SHV-03 Axial(g2.5 body/g0.5 lead) |- V1:5000(Reel) V.:8000(Reel)
SHV-06EN Axial(¢2.5 body/g0.5 lead) | - V1:5000(Reel) VD:8000(Reel)
SHV-08EN Axial(g2.5 body/g0.5 lead) |- V1:5000(Reel) VD:8000(Reel)
EGO01x Axial(g2.7 body/g0.6 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EKOxX Axial(g2.7 body/g0.6 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
ELO02x Axial(¢2.7 body/g0.6 lead) | - V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EMO01x Axial(¢2.7 body/g0.6 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
ENO1x Axial(g2.7 body/g0.6 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EPO1x Axial(¢2.7 body/g0.6 lead) | - V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
ESO01x Axial(g2.7 body/g0.6 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EUO01x Axial(g2.7 body/g0.6 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
EU02x Axial(g2.7 body/g0.6 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
SVxx Axial(g2.7 body/g0.6 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box) W:4000(Box)
VR-XX Axial(g2.7 body/g0.6 lead) | — V:5000(Reel) V1:2000(Box) V/0:2000(Box) W:4000(Box)
EGIx Axial(g2.7 body/g0.78 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box)
EH1x Axial(g2.7 body/g0.78 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box)
EK1x Axial(g2.7 body/g0.78 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box)
EL1x Axial(g2.7 body/g0.78 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box)
EM1x Axial(g2.7 body/g0.78 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box)
EM2x Axial(¢2.7 body/g0.78 lead) | - V:5000(Reel) V1:2000(Box) V0:2000(Box)
ES1x Axial(g2.7 body/g0.78 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box)
EU1x Axial(g2.7 body/g0.78 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box)
EU2x Axial(g2.7 body/g0.78 lead) |- V:5000(Reel) V1:2000(Box) V0:2000(Box)
RA1X Axial(@4.0 body/g0.78 lead) |- V:3000(Reel) V1:1000(Box)
RC2 Axial(¢4.0 body/¢0.78 lead) | - V:3000(Reel) V1:1000(Box)
RF1x Axial(p4.0 body/0.78 lead) | — V:3000(Reel) V1:1000(Box)
RG10x Axial(@4.0 body/g0.78 lead) |- V:3000(Reel) V1:1000(Box)
RG1x Axial(p4.0 body/g0.78 lead) | — V:3000(Reel) V1:1000(Box)
RH1x Axial(¢4.0 body/¢0.78 lead) | - V:3000(Reel) V1:1000(Box)
RK1x Axial(¢4.0 body/0.78 lead) | — V:3000(Reel) V1:1000(Box)
RL10x Axial(¢4.0 body/0.78 lead) | — V:3000(Reel) V1:1000(Box)
RM10x Axial(¢4.0 body/¢0.78 lead) | - V:3000(Reel) V1:1000(Box)
RM11x Axial(p4.0 body/0.78 lead) | — V:3000(Reel) V1:1000(Box)
RM1x Axial(¢4.0 body/¢0.78 lead) | - V:3000(Reel) V1:1000(Box)
RN1x Axial(¢4.0 body/0.78 lead) | — V:3000(Reel) V1:1000(Box)
RP1x Axial(@4.0 body/g0.78 lead) |- V:3000(Reel) V1:1000(Box)
RS1x Axial(@4.0 body/g0.78 lead) |- V:3000(Reel) V1:1000(Box)
RUI1x Axial(p4.0 body/@0.78 lead) |- V:3000(Reel) V1:1000(Box)
RU20x Axial(¢4.0 body/@0.78 lead) | - V:3000(Reel) V1:1000(Box)
RU2x Axial(p4.0 body/@0.78 lead) |- V:3000(Reel) V1:1000(Box)
RX10x Axial(@4.0 body/g0.78 lead) |- V:3000(Reel) V1:1000(Box)
RD2x Axial(p4.0 body/0.98 lead) | — V:3000(Reel) V1:1000(Box)
RG2x Axial(p4.0 body/@0.98 lead) |- V:3000(Reel) V1:1000(Box)
RH2x Axial(¢4.0 body/¢0.98 lead) | - V:3000(Reel) V1:1000(Box)
RK3x Axial(p4.0 body/0.98 lead) |- V:3000(Reel) V1:1000(Box)
RL2x Axial(@4.0 body/g0.98 lead) |- V:3000(Reel) V1:1000(Box)
RM2x Axial(p4.0 body/0.98 lead) | — V:3000(Reel) V1:1000(Box)
RN2x Axial(¢4.0 body/@0.98 lead) | - V:3000(Reel) V1:1000(Box)
RO2x Axial(¢4.0 body/¢0.98 lead) | - V:3000(Reel) V1:1000(Box)
RU3x Axial(p4.0 body/@0.98 lead) | — V:3000(Reel) V1:1000(Box)
RH3x Axial(¢5.2 body/g1.2 lead) | 500 V3:1500(Reel) V4:1000(Box)
RL3x Axial(¢5.2 body/L.2 lead) | 500 V3:1500(Reel) V4:1000(Box)
RM3x Axial(¢5.2 body/g1.2 lead) | 500 V3:1500(Reel) V4:1000(Box)
RN3x Axial(¢5.2 body/gL.2 lead) | 500 V3:1500(Reel) V4:1000(Box)
RP3F Axial(¢5.2 body/gL.2 lead) | 500 V3:1500(Reel) V4:1000(Box)
RS3x Axial(g5.2 body/gl.2 lead) | 500 V3:1500(Reel) V4:1000(Box)
RU30x Axial(¢5.2 body/g1.2 lead) | 500 V3:1500(Reel) V4:1000(Box)
RU31x Axial(¢5.2 body/g1.2 lead) | 500 V3:1500(Reel) V4:1000(Box)
RX3x Axial(¢5.2 body/L.2 lead) | 500 V3:1500(Reel) V4:1000(Box)
RG4x Axial(6.5 body/g1.4 lead) | 500 -
RH4x Axial(¢6.5 body/@l.4 lead) | 500 -
RJ4x Axial(96.5 body/g1.4 lead) | 500 -
RK4x Axial(¢6.5 body/@l.4 lead) | 500 -
RL4x Axial(96.5 body/gl1.4 lead) | 500 -
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Standard Packing Quantities

Series Name/Product Name Package -
Bulk Taping

RM4x Axial(6.5 body/¢l.4 lead) | 500 -

RN4x Axial(p6.5 body/@l.4 lead) | 500 -

RS4x Axial(g6.5 body/gl.4 lead) | 500 -

RU4x Axial(p6.5 body/@l.4 lead) | 500 -

RW5x Axial(p6.5 body/@l.4 lead) | 500 -

SPB-x D pack(Surface-mount) - VL:3000(Reel) VR:3000(Reel)

SPX-Xxx D pack(Surface-mount) - VL:3000(Reel) VR:3000(Reel)

RBV-1xxx RVB-60 250 -

RBV-2xxx RVB-60 250 -

RBV-6xx RVB-60 250 -

SIPA-xX SJP - V:1800(Reel)

SJIPB-xx SJP - V:1800(Reel)

SJIPE-xx SJP - V:1800(Reel)

SJIPJ-xx SJP - V:1800(Reel)

SJIPL-xx SJP - V:1800(Reel)

SIPM-xx SJP - V:1800(Reel)

SIPW-xx SJP - V:1800(Reel)

SIPX-xX SJP - V:1800(Reel)

SIPZ-xx SJP - V:1800(Reel)

SZ-10xx SZ-10(Surface-mount) - VL:750(Reel) VR:750(Reel)

FMC-2xU TO220F(2-element) 500 -

FM2-2202 TO220F(Center-tap) 500 -

FMB-2x TO220F(Center-tap) 500 -

FME-2x TO220F(Center-tap) 500 -

FMEN-2x TO220F(Center-tap) 500 -

FMG-1x TO220F(Center-tap) 500 -

FMG-2x TO220F(Center-tap) 500 -

FMJ-2x TO220F(Center-tap) 500 -

FML-1x TO220F(Center-tap) 500 -

FML-2x TO220F(Center-tap) 500 -

FMM-2x TO220F(Center-tap) 500 -

FMU-1x TO220F(Center-tap) 500 -

FMU-2x TO220F(Center-tap) 500 -

FMW-2x TO220F(Center-tap) 500 -

FMX-1x TO220F(Center-tap) 500 -

FMX-2x TO220F(Center-tap) 500 -

FMXA-2x TO220F(Center-tap) 500 -

FMXB-2x TO220F(Center-tap) 500 -

FMXJ-2x TO220F(Center-tap) 500 -

FMB-G1x TO220F-2Pin 500 -

FMB-G2x TO220F-2Pin 500 -

FMC-G2x TO220F-2Pin 500 -

FMD-G2x TO220F-2Pin 500 -

FMG-G2x TO220F-2Pin 500 -

FML-G1x TO220F-2Pin 500 -

FML-G2x TO220F-2Pin 500 -

FMN-G1x TO220F-2Pin 500 -

FMP-G1x TO220F-2Pin 500 -

FMQ-G1x TO220F-2Pin 500 -

FMQ-G2x TO220F-2Pin 500 -

FMU-G1x TO220F-2Pin 500 -

FMU-G2x TO220F-2Pin 500 -

FMXA-1x TO220F-2Pin 500 -

FMX-G1x TO220F-2Pin 500 -

FMX-G2x TO220F-2Pin 500 -

FMC-2xUA TO220F-2Pin(2-element) 500 -

MPE-2x TO220S(Surface-mount) - VR:1000(Reel)

MPL-102S TO220S(Surface-mount) - VR:1000(Reel)

MPEN-2x TO263(Surface-mount) - VL:800(Reel) VR:800(Reel)

MPL-1036S TO263(Surface-mount) - VL:800(Reel) VR:800(Reel)

FMD-4x TO3PF(Center-tap) 500 -

FMXA-4x TO3PF(Center-tap) 500 -

FML-4x TO-3PF(Center-tap) 500 -

FMP-G5x TO3PF-2Pin 500 -

FMQ-G5x TO3PF-2Pin 500 -

FMR-G5x TO3PF-2Pin 500 -

FMV-G5x TO3PF-2Pin 500 -
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Taping Specifications

Taping Name

Taping Type, Dimensions (mm)

Packing Dimensions (mm) and Packing Note

Quantity

V

To specify the
taping type, add
a suffix [V]

Axial taping
—i— -
g _1.0.5max =2z 1,048
i ]
_ S _
= =3 = it ¢
P «
- = = =
n
(Blue % (Whie)
e.o)E*B5 SEl520" 6.0[{8°

+0.
B 0
lnz}g i% 0.5max

Reel
Part No., Lot No.,
Quantity
15%2 Core Flange
EY
SIEN
N \ Rerdhi o
el
' ol S
| 7 ] Sy
/ 25:(11
75%2 !
Holddown clip FJL*Z

5,000 pcs/reel
< 2.7¢@body >
2.4¢@body
3,000 pcs/reel
(4pbody)

V1

To specify the
taping type, add
a suffix [V1]

Axial taping

oSy _11.0.5max =2 1.0°48

iy |
- SIS -

1 = 3 = g
- @

1 = = S
= S

Blue) \m H— Whit)

6.0[{"8° SEl52.0" 6.0[{"8°

Q‘lg i% 0.5max

Ammunition (Ammo) pack

Broken lines:
perforation

@,
o
255max \ﬂ/>\

Part No., Lot No., Quantity

2,000 pcs/box
(2.7¢pbody)

3,000 pcs/box
(2.4¢@body)

1,000 pcs/box
(4@pbody)

Axial taping Ammunition (Ammo) pack
s _w1.0.5max L‘EFT 1,098
VO —— Broken lines: 2,000 pcs/box
— T perforation
= 8 Zd ‘. (2.7¢body)
= S e £ 3,000 pes/box
. — 10 > 2.4¢pbod
To specify the £ =38 Tl . (2.4¢body)
taping type, add 6.0*35 2 +1 6.01"8° Ao
a suffix [VO] l%v To=1260° I.% ’ | 255max !"/'\
0.5max Part No., Lot No., Quantity
Axial taping Reel
—i— X +08 Part No., Lot No.
S _u0.5max =51 1.0-18 i '
V3 "_-.4:“7 ] 15#2 Quantly Flange
1 = 1 F = Core F12n9
g = 1 = 1,500 pcsireel
] B — 1 ) eSS (5.2¢body)
To specify the = ,ﬁ___. |—|\ 7] ‘ RS N
taping type, add Ble 1% I (Welt0s / 25401
a suffix [V3] ofs 9 s20 lii f N 7522l
=) 0.5max Holddown cli 81+
Axial taping Ammunition (Ammo) pack
PR, _p0.5max = 1,048 Broken lines:
V4 ..—-’J: _ *T perforation
= - T 1,000 pcs/box
] - % g (5.2¢body)
To specify the Hezzz - I,,r:ie‘ e
taping type, add g‘“g 8 (\g‘né) g5 —
a suffix [V4] : &&
s 0.5max 255max e
Part No., Lot No., Quantity
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Taping Name Taping Type, Dimensions (mm) Packing Dimensions (mm) and Packing Note Quantity
Radial taping 6.3542 15 7410 Ammunition (Ammo) pack
2.6max ‘
W ] *ﬁj\ | Brc[)fkent!ines:
g 3 )@ ___perioration 4,000 pcs/box
B2 127 ¢ 3 2.7¢body
S \ ANODE )ﬂw g 0.6¢lead only >
To specify the i D D Ty
taping type, add Jq’;
a suffix [W] — — s
385 125'7(1 s 340max ! g
) Part No., Lot No., Quantity
Radial taping Ammunition (Ammo) pack

(for AO series) 63513 12 7510

WS g
%} o
i — it
) e
To specify the (\ Oy 2*
taping type, add ‘ 1OUSQ o /=
a suffix [WS] 385007 | [507% $4.0402
12]1%.3
=y
Radial taping
(for AO series) 55
WK m— i
2| ool | 1 2.75%0s
é :1 =" N
0 é»ﬁmﬂ B E,TJ
! FOL PO
To ;pecifythe o | 0O
taping type, add 04.0%02 5980 || | aestor
a suffix [WK] N T
93.0%02 12,703
12,742
= —
o

Part No., Lot No.,

Quantity
\ S \

¥ 3

ANODE e

3

aﬂfi*‘}l"9 -

== SN
&
&9
340max ‘

2,500 pcs/box
(2.4¢@body)

High Voltage Rectifier Diodes Taping Specifications

Taping Name Taping Type, Dimensions (mm) Packing Dimensions (mm) and Packing Note Quantity
. . (M (N
Axial taping _ s
) S— [te}
Vl ‘_"+' g Part Number
———F S Lot No. 5000 y |
To specify the — ; Quantity pcs/ree
taping type, add — “;5232
a suffix [V1] _.b.1.0max %,
thU 5811 Lezw 3
Axial taping g ~ %
™,
VD ——— é Part Number
— <1 Lot No.
— il Quantity 8000 pcs/reel
To specify the — T
taping type, add — B @755
a suffix [VD] b 1.0max i
- - B
610 sgtt L 6410 L P340
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Surface-Mount Taping Specifications

Taping Name

Taping Type, Dimensions (mm)

Packing Dimensions (mm) and Packing Note

Quantity

Emboss Taping

Reel
?j’ @15 f8'1 4#01 Feeding Direction
45902 : \4» — ; 2+0.05
V L TDHI } ) I A N N ‘2.0»;0.153 " |
A 2 .3 Lo | L . N
o vl oS3l in 4
VR ir—— /¢ §4a \ g A ¥ | 1800 pesireel
3 m n L n a Z > $R1.0 S
To specify the 1.3004 ? [ L0 ‘ i ) 1 VL VR -1-\Y21+0.8 -
. +0.4 o
taping type, add 5.0501 15021 | —] gro1]— 5 4401
a SUffIX [VL] or (1) Device is placed in the embossed pocket with the mounting electrode down. )“_’Fz-gim
[VR] (2) 150 to 200mm leader tape is attached to the tip of the tape.
(3) 10 or more blank pockets are provided at both the beginning and
the end of the tape. 918073 13t15| |1.2:05
Feeding Direction
VL |
O 00O 00 O
To specify the . B P 3000 pcs/reel
fi 2.07 )
taping type, add prstt 4071 T gor o 3.4 max Disc: Double-sided White Cardboard
a suffix [VL] - B Core: Styrofoam
}%\‘ ¢ 1O —O70 lﬂ
= ) /m 3
P A £y
(2] K=1 i
R Feeding Direction il ( |1l l (
V v 0'3i01 %
O 00O 00 O st 168" 3 E
To specify the - 2 8 3000 pcsfreel
taping type, add EI LL:JI @ e ;
i © P13,
a suffix [VR] g, e
©330%
Feeding Direction
O000000O0
2.0201
To specify the o150 405 T 120 4.9max 1000 pcsireel
tapir}fg. ty[\F;eR,]add [ ot o-¢ioo
a surmx - B '
%l |2 N o \
g\ 1% ;
] )7 i
10.8101 |

_JLoa=t

2405 25,5505 505

Power Zener Surface-Mount Taping Specifications

Taping Name

Taping Type, Dimensions (mm)

Packing Dimensions (mm) and Packing Note

Quantity

VL

To specify the

Feeding Direction

—_—

ORI

HED

750 pcs/reel
taping type, o aopei 3
add a suffix 200001 ® 5.64°01
VL T .
[VL] [6556666006%660[v07— o
= @ ( Sl Lo b
4% 3
< 8 5
NBRER
V R Feeding Direction 01.50%025 “
— RTYPE LTYPE 16.000-1 0.40:005
o & s ) -
To specify the . H0.80° . 750 pcs/reel
taping type e i Label the Part No., Quantity,
add a suffix w\ Lot No. and seal it on the reel
[VR] T
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Application Note

m General Description

(1) Lead Forming
When forming leads, hold the lead wire on the main body's side so as
to prevent stress from being applied to the main body.

g Hold
% Axial type
[ Q ] I 1
Bend
%’ Hold
|_<: il Frame type
Bend

(2) Mounting
To mount a frame-type diode on a heatsink, use its screw hole. Do not
fix its resin body as the silicon chip may get broken.

(3) Temperature Measurement
For an axial type diode, measure the temperature of the lead wire on
the main body side. The thermocouple to be used must be as thin as
possible (approximately ¢0.125mm).

(4) Temperature Rise Consideration
A diode’s temperature increases due to losses from forward current,
reverse current and reverse recovery time.
In normal use, losses are mainly attributable to forward current and
voltage. However, in high frequency circuits such as switching power
supplies, losses due to reverse recovery time also occurs. Moreover, in
diodes having large reverse currents like Schottky barrier diode losses
due to reverse current cannot be disregarded.
Forward loss tends to decrease at high temperatures. However,
reverse loss tends to increase at high temperatures. Therefore, it is
necessary to consider the ambient temperature when verifying
operation.

(5) Inrush Current
In a capacitor-input type rectifier circuit, inrush current flows when the
power supply is switched on. The peak value of this inrush current
shall be set less than peak forward surge current Irsm (12t can also be
obtained but set the minimum pulse width to 1 msec). The value of
IFSM is guaranteed for a single shot only. If the inrush current is
repeated within a short period of time, the derating has to be taken into
account.

(6) Peak Value Current
Considering normal use, limit of the peak value current must be set to
10 times of the average current IF (AV). If the peak value increases.
the diode's forward loss also increases. In this case, check the
temperature rise.

e Carefully study the mounting method when the usage environment is prone to
creeping discharge.

4 Diodes

m Surface-Mount Diodes
(Part Number Type: SJP)

Soldering (common to flow and reflow)

i) Use rosin based flux. Never use acidic fluxes.

ii) To prevent a large thermal stress, preheat within 1 to 2 minutes at
150°C and solder within the usable range shown below.

300
280
260
240 <
220 AN
200
180
160

Usable Range D

Soldering Temperature ("C)

0 10 20 30 40 50 60 70 80

Time (sec)

iii) For using a soldering iron, use the following references:
Temperature of soldering iron tip:
Lower than 300°C
(Power of the soldering
iron: 30W or lower)
The soldering tip must
be as thin as possible.
Soldering time: Less than 10 seconds

SJP Series Copper Laminate Pattern

(Unit: mm)

2.0 20

P

Contact us if there is any unclear point.
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Marking Guide

m Axial (AO)

-—0
MA o Q
oo 0O

v Axial (EO, E1)
MO ~—+—1[]
cC ——0
87 kQD
) .iim

Cathode band
Color: White

(DPart Number (abbreviation)
The AMO1 is indicated as “M.”
(2Class
Z:200V None: 400V A: 600V
B: 800V C: 1000V
(3Manufacturing date
First letter: Year (Last digit of year)
Second letter: Month (1to 9, O, N, D)
(®Cathode band: Continuous band
Color of the band: White(Yellow for AUO2 series)

(DPart Number (abbreviation)
EMO01, EM2, EM1 are indicated as MO, M2
and M1, respectively.
(2Class
Z:200V None: 400V A: 600V
B: 800V C: 1000V F: 1500V
But EUO2A is indicated as A2 and EU2YX as Y.
(3Manufacturing date
First letter: Year (Last digit of year)
Second letter: Month (1to 9, O, N, D)
(®Manufacturing period
« First 10 days of month
« Middle 10 days of month
ee+ Last 10 days of month

& Axial (R1, R2, R3, R4)

—O
RK44 |-—[
96 eee |=—[]

RBV

602

k TO-220F type

O

FMU12S
St
8512

~—0
~—0
0O

UUl

(2-chip type)

o

FMLG12
O—s —
0125

~—0
~—0
—U

U

200 I Diodes

(DPart Number: 2 set marking

(@Manufacturing date and period: 2 set marking
First letter: Year (Last digit of year)
Second letter: Month (1to 9, O, N, D)

* First 10 days of month

* Middle 10 days of month

ees Last 10 days of month

(3Cathode band

White: For Power Supply and SBD

Yellow: For Medium speed

Red: For Fast and ultrafast

Color of
the band:

(DPart Number
@Lot No.
First letter: Year (Last digit of year)
Second letter: Month (1to 9, O, N, D)
Third letter: A—First 10 days of month
B—Middle 10 days of month
C—Last 10 days of month
(3Input/output marking
Laser marking or White ink marking

(DPart Number
FMU-12S is indicated as “FMU12S.”
(@Polarity: Rectifier Symbol
(3)Lot No.
First letter: Year (Last digit of year)
Second letter: Month (1to 9, O, N, D)
Third and fourth letters: Day
Laser marking or White ink marking

(DPart Number: Excluding last letter
FML-G12S is indicated as “FML-G12."

(2)Last letter of Part Number

(®Polarity: Rectifier Symbol

@Lot No.
First letter: Year (Last digit of year)
Second letter: Month (1to 9, O, N, D)
Third and fourth letters: Day

Laser marking or White ink marking

& TO-3PF, FM100 type

o (DPart Number: Full name
FMXA4203 0 (@Polarity: Rectifier Symbol
(Lot No.
—p—ie— —[] First letter: Year (Last digit of year)
5905 0 Second letter: Month (1to 9, O, N, D)
Third and fourth letters: Day
U U U Laser marking or White ink marking
(1-chip type)
O
FMQ-G5GS |~— [
—4—  —[]
6905 |[~—[]

Il

m Surface-Mount (SJP)

(DPart Number
(@Polarity: Rectifier Symbol
(Lot No.
First letter: Year (Last digit of year)

Third and fourth letters: Day

(D pack)

(DPart Number

B Surface-Mount

(N

(@Polarity: Rectifier Symbol
B64S 0L  Grotno.
e -—0 First letter: Lot code
O Second letter: Year (Last digit of year)
6H-—U Third letter: Month (A to M except I)

il

i Surface-Mount (TO-220S)

(DPart Number

(@Polarity: Rectifier Symbol
E 29G o oo Y

(3)Lot No.
P ~— [ First letter: Year (Last digit of year)
9C1 ~4+—0 Second letter: Month (A to M except I)

Third letter: Week

I

m SZ-10 Series

(DPart Number
@Lot No.
First letter: Year (Last digit of year)

Third letter: Day

m Silicon Varistors

Refer to P213

Second letter: Month (1 to 9, O, N, and D)

Second letter: Month (1to 9, O, N, and D)



I4-1 Rectifier Diodes

e Surface-Mount

VRM - (%V) 'Zi;“' Tj Tstg VF E ( ‘I:A) I(R Lf;')) Ta Rth(j-l) Mass
) "Zl‘;eff, r,,:h ,,ea;gamec?:s Package Part Number " 50Hz (C ¢c) V) (A) [VR=Vrm | VR=Vrm | (:C) Roth(J-c) @
R Singe HalfSine Wave max max max (ciw)
400 2.0 | Surface-Mount (SJP) | SIPM-H4 45 -40 to +150 1.1 2.0 10 50 [150(Tj) 20 0.072
e Thru-Hole
VR IF((/AASV) Package I(F/i;A T Tom VF IF (;IEA) Iﬁ)) Ta | RGD | vass
V) | oy e o Part Number ™50, © | o M) | ) [Ve=Vaw | Ve=vaw | (C) | RGO | ()
it heatinks Single Halt Sine Wave max max max (‘CIW)

10 | Axial(¢2.7/¢0.78) | EM 1Y 45 -40 o +150 097 | 1.0 10 50 | 100 17 03

100 7 760) | Axial(g6.5gla) | RM 4v 200 -40 o +150 095 | 3.0 10 50 | 100 8 12

10|  Axial(@4/¢0.6) | AMO1Z 35 40 0 +150 098] 10 10 50 | 100 22| 013

10| Axial(@.7/¢0.6) | EM01Z 45 40 0 +150 097 | 1.0 10 50 | 100 20 0.2

10 | Axial(@2.7/¢0.78) | EM 1Z 45 -40 o +150 097 | 10 10 50 | 100 17 03

1.0 | Axial(¢4.0/¢0.78) | RM1Z 50 40 to +150 095| 1.0 5 50 | 100 15 0.4

200 1.2 Axial(¢4.0/¢0.98) RO 2z 80 -40 to +150 0.92 1.5 10 50 | 100 12 0.61

12|  Axial(@4.0/¢0.98) | RM2Z 100 40 0 +150 091] 15 10 50 | 100 12 06

15| Axial(@4.0/¢0.78) | RM 10Z 120 -40 o +150 091] 15 10 50 | 100 15 0.4

17(3.0) | Axial(g5/gl.4) | RM4Z 200 -40 o +150 095 | 3.0 10 50 | 100 8 12

10 | TO-220F(Center-tap) | FMM-22S, R 100 -40 to +150 1.10 5.0 10 100 100 4.0 2.1

1.0 Axial(¢R.4/¢0.6) AMO1 35 -40 to +150 0.98 1.0 10 50 | 100 22 0.13

1.0 Axial(¢R.7/¢0.6) EMO1 45 -40 to +150 0.97 1.0 10 50 | 100 20 0.2

10| Axial(@2.7/¢0.78) | EM1 45 -40 o +150 097 | 10 10 50 | 100 17 03

1.0 Axial(¢4.0/¢0.78) RM 1 50 -40 to +150 0.95 1.0 5 50 | 100 15 0.4

12| Axial(@2.7/¢0.78) | EM 2 80 -40 to +150 092 | 12 10 50 | 100 17 0.3

400 1.2 Axial(¢4.0/¢0.98) RO 2 80 -40 to +150 0.92 1.5 10 50 | 100 12 0.61

1.2 Axial(¢4.0/¢0.98) RM 2 100 -40 to +150 0.91 1.5 10 50 | 100 12 0.6

12| Axial(@.0/¢0.78) | RM 10 150 40 0 +150 091] 15 10 50 | 100 15 04

25| Axial(5.2/gl2) | RM3 150 40 0 +150 095 | 25 10 100 | 150 10 1.0

17(3.0) | Axial(g65/gl4) | RM4 200 -40 o +150 095 | 3.0 10 50 | 100 8 12

10 | TO-220F(Center-tap) | FMM-24S, R 100 -40 to +150 1.10 5.0 10 100 | 100 4.0 2.1

10|  Axial(@@.4/¢0.6) | AMOLA 35 40 0 +150 098] 10 10 50 | 100 22| 013

10| Axial(@@.7/¢0.6) | EMOLA 45 40 0 +150 097 | 10 10 50 | 100 20 02

10 | Axial(@2.7/¢0.78) | EM 1A 45 40 to +150 097 | 10 10 50 | 100 17 03

10 | Axial(@4.0/g0.78) | RM 1A 50 -40 o +150 095| 1.0 5 50 | 100 15 0.4

12| Axial(g2.7/¢0.78) | EM 2A 80 -40 to +150 092 | 12 10 50 | 100 17 0.3

600 12| Axial(@4.0/¢0.78) | RM 11A 100 -40 to +150 092 | 15 10 50 | 100 15 0.4

1.2 Axial(¢4.0/¢0.98) RM 2A 100 -40 to +150 0.91 1.5 10 50 | 100 12 0.6

12| Axial(@4.0/¢0.78) | RM 10A 150 40 to +150 091] 15 10 50 | 100 15 0.4

25| Axial(g5.2/gl2) | RM3A 150 40 0 +150 095 | 25 10 100 | 100 10 1.0

17(3.0) | Axial(g65/gl.d) | RM4A 200 40 0 +150 095 | 3.0 10 50 | 100 8 12

18(32) | Axial(65/gld) | RM4AM 350 40 to +150 092 35 10 50 | 100 8 12

10 | TO-220F(Center-tap) | FMM-26S, R 100 -40 to +150 1.10 5.0 10 100 | 100 4.0 2.1

0.8 | Axial(@.0/¢0.78) | RM 1B 40 -40 to +150 12| 1.0 5 50 | 100 15 0.4

10| Axial(g2.7/¢0.78) | EM 1B 35 40 0 +150 097 | 10 20 100 | 100 17 03

1.2 Axial(¢R.7/¢0.78) EM 2B 80 -40 to +150 0.92 1.2 10 50 | 100 17 0.3

1.2 Axial(¢4.0/¢0.98) RO 2B 80 -40 to +150 0.92 1.5 10 50 | 100 12 0.61

800 12| Axial(@4.0/¢0.78) | RM 11B 100 40 0 +150 092 ] 15 10 50 | 100 15 04

12| Axial(@4.0/¢0.98) | RM2B 100 40 0 +150 091] 15 10 50 | 100 12 06

12| Axial(g4.0/g0.78) | RM 10B 150 -40 o +150 091] 15 10 50 | 100 15 0.4

25| Axial(g6.2/¢l2) | RM3B 150 40 to +150 095 | 25 10 100 | 150 10 1.0

08| Axial(@.0/¢0.78) | RM1C 40 40 0 +150 12] 10 5 50 | 100 15 04

10| Axial(@2.7/¢0.78) | EM 1C 35 40 0 +150 097 | 1.0 20 100 | 100 17 03

1.2 Axial(¢4.0/¢0.98) RO 2C 80 -40 to +150 0.92 1.5 10 50 | 100 12 0.61

1000 1.2 Axial(¢4.0/¢0.78) RM 11C 100 -40 to +150 0.92 1.5 10 50 | 100 15 0.4

12|  Axial(¢4.0/¢0.98) | RM2C 100 40 0 +150 091] 15 10 50 | 100 12 06

20| Axial(5.2/gl.2) | RM3C 100 40 0 +150 095 | 25 10 300 | 150 (Tj) 10 1.0

17(3.0) | Axial(g65/gl.4) | RM4C 150 -40 o +150 095 | 3.0 10 50 | 100 8 12
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4-1 Rectifier Diodes

e Bridge
VRM - ((AA)V) lzi;/l Tj Tetg VF I (:,Z) I(F;,f:)) Ta Rth(j-) Mass
V) |agieee  Pacede Parnhumber | “soz | () | (9 | 0@ [Veven [ Veve | (o) | RIGA |
Jith heaisinks Singe HaltSine Wave max max max (‘CIw)
100 6.0 RBV-60 RBV-601 120 -40 to +150 1.00 3.0 10 100 100 3.0 6.45
0 6.0 RBV-60 RBV-602L" 100 -40 to +150 1.00 3.0 250 1000 100 3.0 6.45
6.0 RBV-60 RBV-602 120 -40 to +150 1.00 3.0 10 100 100 3.0 6.45
400 6.0 RBV-60 RBV-604 120 -40 to +150 1.05 3.0 10 100 100 3.0 6.45
6.0 RBV-60 RBV-606 120 -40 to +150 1.05 3.0 10 100 100 3.0 6.45
13 RBV-60 RBV-1306 80 -40 to +150 1.20 6.5 10 100 100 1.5 6.45
15 RBV-60 RBV-1506S 150 -40 to +150 1.10 7.5 10 200 100 1.5 6.45
600 15 RBV-60 RBV-1506J 150 -40to +175 1.10 7.5 10 200 150 1.5 6.45
15 RBV-60 RBV-1506 200 -40 to +150 1.05 7.5 50 200 100 1.5 6.45
25 RBV-60 RBV-2506 350 -40 to +150 1.05 | 125 50 200 100 1.5 6.45
30 RBV-60 RBV-3006 400 -40 to +150 0.96 15 50 500 150 1.5 6.45
800 6.0 RBV-60 RBV-608 170 -40 to +150 0.95 3.0 10 100 100 3.0 6.45
1000 15 RBV-60 RBV-150C 200 -40 to +150 1.05 7.5 50 200 100 1.5 6.45

*1: Ultrafast recovery diode (trr=50ns)
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I4-2 Fast Recovery Diodes

e Thru-Hole
VRM IF(%V) Package Part I(F,:;A T | Tse | VF [ ([.IIRA) I(R;f:)) ™ t(r[g IF/IrP t(zg iwire | RGD | pass
(v) |desnparentesg  Axial Number | 50Hz | (©) | (C) | ™) | (A) [VR=Vrw | Vr=Vrm | ('C) (mA) (may | RhG-0) | ()
with heatsinks _ |(B0dy DiameterlLead Diameter) Sigle Half Sine Wave max max max (CIw)
0.5 | Axial(¢2.7/¢0.6) | EU01Z 15| -40t0+150 | 1.0 | 05 10 150 | 100| 0.4 | 10/10| 0.18 | 10/20 20| 02
0.5 | Axial(2.7/¢0.78) | EU1Z 15| -40to+150 | 1.0 | 05 10 150 | 100| 0.4 | 10/10| 0.18 | 10/20 17| 03
0.5 | Axial(@2.4/g0.6) | AUOLZ 15| -40to+150 | 1.7 | 05 10 150 | 100| 0.4 | 10/10| 0.18 | 10/20 22| 013
0.6 | Axial(@h.0/g0.78) | RH1Z 35| -40t0+150 | 1.3 | 06 5 70| 150| 4| 1010| 1.3 | 10/20 15| 04
0.7 | Axial(®.7/¢0.78) | ES1Z 30 | 40t0+150 | 25| 08 10 200 | 100| 15| 1010/ 06| 10720 17| 03
0.8 | Axial(@2.4/g0.6) | AUO2Z 25| -40t0+150 | 1.3 | 08 10 250 | 100| 0.4 | 10/10| 0.18 | 10/20 22| 013
200 1.0 | Axial(@.7/¢0.6) | EU02Z 15| -40to+150 | 1.4 | 1.0 10 300 | 100| 0.4 | 10/10| 0.18 | 10/20 20| 02
1.0 | Axial(g2.7/¢0.78) | EU2Z 15| -40t0+150 | 1.4 | 1.0 10 300 | 100| 0.4 | 1010| 0.18 | 10720 17| 03
1.0 | Axial(4.0/¢0.78) | RU2Z 20 | 40t0+150 | 15| 1.0 10 300 | 100| 0.4 | 1010| 0.18| 10720 15| 04
15(3.5) | Axial(gs.2/¢l.2) | RU30Z 80 | -40t0+150 | 0.97 | 35 10 300 | 100| 0.4 | 10/10] 0.18 | 10/20 10| 1.0
2.0(35) | Axial(g6.5/g.4) | RU4Z 70 | -40t0+150 | 1.3 | 35 10 300 | 100| 0.4 | 10/10| 0.18 | 10/20 8| 12
5.0 [TO-220F(Center-tap)| FMU-12S, R 30 | 40t0+150 | 15| 25 50 500 | 100| 0.4 |100/100| 0.18 |100/200 40| 21
10 TO-220F(Center-tap) FMU-22, R 40 | 40t0+150 | 15| 50 50 500 | 100| 0.4 |100/100| 0.18 |100/200 40| 21
0.25 | Axial(2.7/¢0.6) | EUOL 15| -40to+150 | 2.5 |0.25 10 150 | 100| 0.4 | 10/10| 0.18 | 1020 20| 02
0.25 | Axial(2.7/¢0.78) | EU1 15| -40t0+150 | 2.5 |0.25 10 150 | 100| 0.4 | 10/10| 0.18 | 1020 17| 03
0.25 | Axial(h.0/g0.78) | RU1 15| -40t0+150 | 2.5 |0.25 10 200 | 100| 0.4 | 1010| 0.18 | 10720 15| 04
0.5 | Axial(2.4/¢0.6) | AUOL 15| -40t0+150 | 1.7 | 05 10 150 | 100| 0.4 | 10/10| 0.18 | 10/20 22| 013
0.6 | Axial(@2.4/g0.6) | ASOL 20 | -40t0+150 | 15| 06 10 50 | 100 15| 10/10] 0.6 | 10/20 22| 013
0.6 | Axial(gR.7/¢0.78) | EH1 30 | 40t0+150 | 1.35 | 0.6 10 200 | 150| 4| 10/10] 1.3 | 10120 17| 03
0.7 | Axial(@®.7/¢0.78) | ES1 30 | 40t0+150 | 25| 08 10 200 | 100| 15| 1010/ 06| 10720 20| 02
0.8 | Axial(2.4/¢0.6) | AUO2 25| -40t0+150 | 1.3 | 08 10 250 | 100| 0.4 | 10/10| 0.18 | 10720 22| 013
1.0 | Axial(@.7/¢0.6) | EUO2 15| -40to+150 | 1.4 | 1.0 10 300 | 100| 0.4 | 10/10] 0.18 | 10/20 20| 02
400 1.0 | Axial(@.7/¢0.78) | EU2 15| -40to+150 | 1.4 | 1.0 10 300 | 100| 0.4 | 10/10| 0.18 | 10/20 17| 03
11| Axial(4.0/¢0.78) | RU2M 20 | -40t0+150 | 12| 1.1 10 300 | 100| 0.4 | 1010| 0.18 | 10720 15| 04
15 | Axial(4.0/¢0.98) | RU3 20 | 40t0+150 | 15| 15 10 400 | 100| 0.4 | 1010| 0.18 | 10720 12| 06
15 | Axial(g4.0/¢0.98) | RU3M 50 | -40t0+150 | 1.1 | 15 10 350 | 100| 0.4 | 10/10| 0.18 | 10720 12| 06
2.0 | Axial(@s.2/gl.2) | RU30 200 | -40t0+150 | 0.95 | 2.0 10 300 | 100| 0.4 |100/100| 0.18 |100/200 10| 1.0
3.0 | Axial(gs.2/gl.2) | RUSL 150 | -40t0+150 | 1.2 | 3.0 50 500 | 100| 0.4 |100/100| 0.18 |100/200 10| 1.0
1.5(3.0) | Axial(gB.5/@l4) | RU4 50 | -40t0+150 | 1.5 | 3.0 10 300 | 100| 0.4 | 1010| 0.18 | 10720 8| 12
2.035) | Axial(@5/gl.4) | RU4M 70 | 40t0+150 | 1.3 | 35 10 300 | 100| 0.4 |100/100| 0.18 |100/200 8| 12
5.0 TO-220F(Center-tap)| FMU-14S, R 30 | 40t0+150 | 15| 25 50 500 | 100| 0.4 |100/100| 0.18 |100/200 40| 21
10 [TO-220F(Center-tap)| FMU-24S, R 40 | 40t0+150 | 15| 50 50 500 | 100| 0.4 |100/100| 0.18 |100/200 40| 21
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4-2 Fast Recovery Diodes

IF (AV) IFsm Ir IrR(H) trr() trr2) )

Vem | (A) Package Part ) T Tse | VF OTOF | @A) | wA) [ Ta | (us) [1ire | (us) [Teire | RGD | pmass
(v) |aeonprerteses  AXi&l | nymber | 5oHz | (<€) | () | M) | (A) [VR=Vrw | Vr=Vam | (C) (mA) (ma) | RG-9) | q)
with heatsinks _(Body Diameter/Lead Diameter) Singe HalfSne Wave max max max (‘CIw)

0.25 | Axial(g40/g0.78) | RU1A 15| -40t0+150 | 2.5 |0.25 10 200 | 100| 0.4 | 10/10 0.18 | 10/20 15| 04

05| Axal@4/g06) | AUOLA 15| 40t0+150 | 17| 05 10 150 | 100| 0.4 | 10/10] 0.18 | 1020 22| 013

0.6 | Axal(@h0/0.78) | RF 1A 15| 40t0+150 | 2.0 06 10 200 | 100| 0.4 1010/ 0.18| 1020 15| 04

06| Axal@4/g06) | ASOIA 20| 40t0+150 | 15| 06 10 50 | 100] 1.5 10/10] 06| 10120 22| 013

0.6 | Axial(g40/0.78) | RH1A 35| 40t0+150 | 13| 06 5 70| 150] 4| 10/10] 1.3 1020 15| 04

07| Axal@7/¢06) | ESOIA 30| 40t0+150 | 25| 08 10 200 | 100| 15| 10/10] 06| 1020 20| o2

07| Mal@h0/078) | RSIA 30 | 40t0+150 | 25| 08 10 200 | 100| 15| 10/10] 0.6 | 1020 15| 04

08| Axal@4/g06) | AUO2A 25| 40t0+150 | 13| 08 10 250 | 100| 0.4 | 10/10] 0.18 | 1020 22| 013

10 | Axal(@7/g0.6) | EUO2A 15| 40t0+150 | 1.4 1.0 10 300 | 100| 0.4 1010 0.18 | 1020 20| o2

10| Axal@7/0.78) | EU2A 15| 40t0+150 | 1.4 1.0 10 300 | 100| 0.4 1010 0.18 | 1020 17| o3

1.0 | Axal(@ho/g0.78) | RU2 20| 40t0+150 | 15| 1.0 10 300 | 100| 0.4 1010/ 0.18| 1020 15| 04

11| Axal(@h0/g0.78) | RU2AM 20| 40to+150 | 12| 1.1 10 300 | 100| 0.4 1010/ 0.18| 1020 15| 04

15| Axial(gh0/g0.98) | RU3A 20 | 40to+150 | 15| 15 10| 400 100] 0.4 10010/ 0.18 | 10120 12] o6

600 15| Axial(gh0/g0.78) | RU20A 50 | 40to+150 | 1.1 15 10 350 | 100| 0.4 | 1010 0.18 | 10220 15| 04
15| Axial(gh0/g0.98) | RU3AM 50 | 40to+150 | 1.1 15 10 350 | 100| 0.4 | 10/10] 0.18 | 10220 2] o6

15(3.0) | Axal(g5/gld) | RU4A 50 | 40t0+150 | 15| 3.0 10 300 | 100| 0.4 1010 0.18| 10220 8| 12
2.035) | Axal(B5igld) | RU4AMS 70 | 40to+150 | 13| 35 10 300 | 100| 0.4 |100/100] 0.18 | 100/200 8| 12

30| Aal(2/gl2) | RY3A 50 | -40t0+150 | 1.15| 3.0 10 | 1000 |150(T)| 0.2 [100/200] 0.1 | 1001200 10] 10

3.0 | Axal@h0/g098) | RY2A 50 | 40t0+150 | 1.15| 3.0 10 | 1000 |1s0(T)| 0.2 [100/200] 0.1 | 1001200 2] o6

30| TOZ220F2Pin | FMY-1036S 50 | 40t0+150 | 1.15| 3.0 10| 1000 | 150] 0.2 [100/00] 0.1 | 1001200 40| 21

50| TO220F2Pin | FMU-G16S 30 | 40t0+150 | 1.25| 5.0 50 500 | 100| 0.4 |100/100] 0.18 | 100/200 40| 21

5.0 | TO-220F(Centertap) | FMU-16S, R 30| 40t0+150 | 15]| 25 50 500 | 100| 0.4 |100/100] 0.18 | 100/200 40| 21

10 | TO220F(Centertap) | FMU-26S, R 40 | 4010+150 | 15| 5.0 50 500 | 100| 0.4 |100/100] 0.18 | 100/200 40| 21

10 |  TO220F2Pin | FMU-G26S 40 | 40t0+150 | 1.35 | 10 50 500 | 100| 0.4 |100/100] 0.18 | 100/200 40| 21

10 | TO220F2Pin | FMY-11065 180 | 40to+150 | 1.15| 10 30| 3000 | 150] 0.2 [100/100] 0.1 | 1001200 40| 21

20 | TO-220F(Centertap) | FMY-2206S 180 | 40to+150 | 1.15 | 10 30| 3000 | 150] 0.2 [100/100] 0.1 | 1001200 40| 21

0.25 | Axial40/g0.78) | RU1B 15| 40t0+150 | 2.5 ]0.25 10 200 | 100| 0.4 | 1010 0.18| 1020 15| 04

0.6 | Axal(gh0/¢0.78) | RF1B 15| 40t0+150 | 2.0 06 10 200 | 100| 0.4 1010 0.18| 1020 15| 04

0.6 | Axal@0/(078) | RH1B 35| 40t0+150 | 13| 06 5 70| 150] 4| 10/10] 13| 10120 15| 04

800 07| Mal@40/0.78) | RS1B 30| 40t0+150 | 25| 08 10 200 | 100| 15| 10710/ 06| 1020 20| o4
1.0 | Axial(gh0/g0.78) | RU2B 20| 40t0+150 | 15| 1.0 10 300 | 100| 0.4 1010 0.18| 1020 15| 04

11| Axial(gh0/g0.98) | RU3B 20| 40t0+150 | 15| 1.0 10| 400 100] 0.4 10010] 0.18 | 10120 2] o6

15(3.0) | Axal(g5/¢ld) | RU4B 50 | 40t0+150 | 1.6 3.0 10 500 | 100| 0.4 | 1010 0.18 | 10220 8| 12

02| Axal(gh0/0.78) | RUIC 15| -40t0+150 | 3.0]0.25 10 200 | 100| 0.4 | 1010 0.18 | 10220 15| 04

0.6 | Axal(@40/0.78) | RHIC 35| 40t0+150 | 13| 06 5 70| 150] 4| 10/10] 1.3 1020 15| 04

1000 0.8 | Axial(gh0/0.78) | RU2C 20| 40t0+150 | 15| 1.0 10 300 | 100| 0.4 1010 0.18| 1020 15| 04
15| Axial(gh0/g0.98) | RUSC 20| 40t0+150 | 25| 15 10| 400 100] 0.4 10010/ 0.8 | 10120 12] o6

15(25) | Axal(@5/gld) | RU4C 50 | 40t0+150 | 1.6 3.0 50 500 | 100| 0.4 |100/100] 0.18 | 100/200 8| 12

1.0 | Axial(¢h0/g0.98) | RH2D 60 | 40to+150 | 1.0 1.0 10 500 | 100| 4| 10710/ 1.3 | 100200 2] o6

1300| 1.2(15) | Axal(65/¢4) | RU4D 50 | 40to+150 | 1.8 15 50 500 | 100| 0.4 |500/500] 0.18 [500/1000 8| 12
15(25) | Axal(5/¢ld) | RU4DS 50 | 40to+150 | 1.8 3.0 50 500 | 100| 0.4 |500/500] 0.18 [500/1000 8| 12

05| Axal@7/¢06) | ESOLF 20| 40t0+150 | 2.0 05 10 200 | 100| 15| 10710/ 06| 1020 20| o2

05| Axal@7/078) | ESIF 20| 40t0+150 | 2.0 05 10 200 | 100| 15| 10710/ 0.6 1020 17] o3

1.0 | Axial(gh0/g0.98) | RH2F 60 | 40t0+150 | 1.0 1.0 10 500 | 100| 4| 10710/ 1.3 | 100200 2] o6

20| Axal2/gl2) | RS3FS 50 | 40to+150 | 1.1 3.0 50 500 | 100| 2 |100/100] 0.8 | 100/200 10] 10

20| Mal$2/gl2) | RP3F 50 | 40t0+150 | 17| 2.0 50 500 | 100| 0.7 |500/500] 0.3 [500/1000 10] 10

25| Adal2/gl2) | RH3F 50 | 40to+150 | 13| 25 50 500 | 100| 4 |100/100] 1.3 | 100/200 10] 10

15(25) | Axal(g5/gld) | RS4FS 50 | 40t0+150 | 15| 3.0 50 500 | 100| 1 |100/100] 0.4 | 100/200 8| 12

1500 25| Mal®5/gld) | RH4F 50 | 40t0+150 | 15| 25 10 350 | 100| 4 |100/100] 1.3 | 100/200 8| 12
50| TO220F2Pin | FMQ-GIFS 50 | 40t0+150 | 5.0 5.0 50 500 | 150| 0.7 |500/500] 0.3 [500/1000 40| 21

10 | TO220F2Pin | FMQ-G2FS 50 | 40to+150 | 28| 10 50 500 | 150(T)| 0.5 |500/500] 0.2 [500/1000 40| 21

10 | TO220F2Pin | FMUG2FS 50 | 40t0+150 | 1.6 10 50 | 6000 | 150T)| 0.6 |500/500] 0.25 |500/1000 40| 21

10| TO-220F2Pin | FMQ-G2FLS 50 | 40to+150 | 1.8 10 50 500 | 150(T)| 1.2 |500/500] 0.4 [500/1000 40| 21

10| TO-220F2Pin | FMQ-G2FMS 50 | 40t0+150 | 2.4 | 10 50 500 | 150| 0.5 |500/500] 0.25 [500/1000 40| 21

10| TOS3PF2Pin | FMQ-GSFMS 50 | 40to+150 | 24| 10 50 500 | 100| 0.5 |500/500] 0.2 [500/1000 2| 65

10|  TOS3PF2Pin | FMV-GSFS 50 | 40to+150 | 15| 10 50 700 | 100| 2.0 |500/500] 0.8 [500/1000 2| 65

1600 25| Axal2/¢l2) | RH3G 50 | 40to+150 | 13| 25 50 500 | 100| 4 |100/100] 1.3 | 100/200 10] 10
1700 10|  TOS3PF2Pin | FMQ-GSGS 50 | 40to+150 | 27| 10| 100 500 | 100| 0.5 |500/500 0.2 [500/1000 2| 65
2000 02| Axal(@40/0.78) | RC2 20| 40to+150 | 2.0 0.2 10 300 | 100| 40| 1010/ 1.3| 1020 15| 04
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I4-3 Ultrafast Recovery Diodes

e Surface-Mount

IF (AV) IFsm IR Ir(H) trr() trr2)
VRM (A) Part (A) Tj Tstg VE 13 (uA) (mA) Ta | (ns) | IF/lre | (ns) | IF/lre | Rth(j-l) | Mass
V) V:'{‘f%{'y’:;gbf:gs Package Number | 50Hz (C) | (C) V) (A) | VR=VRM | VR=VRM | (°C) (mA) (mA) | (*CIW) (9)
Yith heatsinks Single Half Sine Wave DS max max
1.0 | Surface-Mount (SJP) | SJPL-D2 25 | -40to +150 098 | 1.0 10 1| 150 50 |100/100 35 |100/200 20 | 0.072
1.5 | Surface-Mount (SJP) | SIPX-F2 30 | -40t0+150 | 0.98 | 1.5 10 2| 150 30 [100/100] 25 [100/200 20 | 0.072
) 2.0 | Surface-Mount (SJP) | SJPL-H2 25 | -40to +150 098 | 2.0 10 1| 150/ 50 |100/100| 35 |100/200 20 | 0.072
3.0 | Surface-Mount (D pack) | SPX-G32S 50 | -40t0+150 | 0.98 | 3.0 50 10 | 100| 30 [100/100| 25 |100/200 5.0 | 041
6.0 | Surface-Mount (D pack)Center-tap | SPX-62S 80 | -40to +150 0.98 | 3.0 50 10 | 100/ 30 (100/100| 25 |100/200 5.0 | 041
10.0 | Surface-Mount (T0220S) | MPL-102S 65 | -40to +150 098 | 5.0 100 0.2 | 150 40 (100/100 30 |100/200 25 1.4
300 2.0 | Surface-Mount (SJP) | SIPX-H3 20 | -40to +150 1.3 | 20 50 3 | 150/ 30 |100/100| 25 |100/200 20 | 0.072
400 1.5 | Surface-Mount(SJP) | SJPL-F4 25 | -40to +150 13| 15 10 0.05 | 150/ 50 |100/100| 35 |100/200 20 | 0.072
3.0 | Surface-Mount(SJP) | SJPL-L4 30 | -40to +150 1.3 | 3.0 10 0.05 | 150 50 |100/100 35 |100/200 20 | 0.072
500 1.0 | Surface-Mount(SJP) | SJPD-D5 20 | -40to +150 14| 1.0 10 0.1 | 150(T)) 40 (100/100 30 |100/200 20 | 0.072
3.0 | Surface-Mount(SJP) | SJPD-L5 50 | -40to +150 14| 3.0 15 0.15 | 150(Tj)| 50 [100/100| 35 |100/200 20 | 0.072
2.0 | Surface-Mount (SJP) | SJPL-H6 30 | -40to +150 15| 20 50 0.1 | 150 50 |100/100 35 |100/200 20 | 0.072
600 2.0 | Surface-Mount (SJP) | SIPX-H6 20 | -40to +150 15| 20 10 3| 150/ 30 [100/100| 20 |100/200 20 | 0.072
3.0 | Surface-Mount (T0220S)| MPL-1036S 50 | -40to +150 1.75 | 3.0 50 0.1 | 150 50 |100/100 - - 2.5 1.4
e Thru-Hole
IF (AV) IFsm IR IR(H) trr) trr2
VRM (A) Package Part (A) Ti | Teg | VF IF (LA) (mA) | Ta | (ns) | IFIre | (ns) | IF/ire | Rth(-l) | Mass
V) e | gy Adal 1 Number | 50Hz | (©) | (©) | V)| (&) | VR=Vam [ Ve=VRu | () (mA) mA) | (cw) | (@
with heatsinks y Diameter/Lead Diameter) Single Hlf Sine Wave: max max max
1.0 | Axial( @24/ 0.6) | ALO1Z 25 | —40to +150 098 | 1.0 100 0.5 | 100| 50 |100/100| 35 |100/200 22 0.13
1.0 | Axial(@2.7/ ¢0.6) | EN01Z 50 | —40to +150 092 | 1.0 10 2 |150(Tj)| 100 |{100/100| 50 |100/200 20 0.2
1.5 | Axial( 2.7/ 90.78) | EL1Z 20 | —40to+150 | 0.98 | 1.5 100 0.5 | 100| 100 [100/100| 50 |100/200 17 0.3
1.5 | Axial( 2.7/ ¢0.6) | ELO2Z 25 | —40to+150 | 0.98 | 1.5 50 0.1 | 100| 40 [100/100| 30 |100/200 20 0.2
1.5 | Axial( @4.0/ 90.78) | RN1Z 60 | —40to +150 092 | 15 20 3 |150(Tj)| 100 |100/100| 50 |100/200 15 0.4
2.0 | Axial( p4.0/ 90.78) | RX10Z 30 | —40to +150 0.98 | 2.0 50 3 [150(T)) 30 (100/100| 25 |100/200 15 0.4
2.0 | Axial( p4.0/ 90.78) | RL10Z 30 | —40to+150 | 0.98 | 2.0 50 0.1 | 100/ 50 [100/100| 35 |100/200 15 0.4
2.0 | Axial( 4.0/ 0.98) | RL2Z 30 | —40to+150 | 0.98 | 2.0 100 0.5 | 100/ 50 [100/100| 35 |100/200 12 0.6
2.0 | Axial( 4.0/ 90.98) | RN2Z 70 | —40to +150 092 | 2.0 50 4 |150(Tj)| 100 |100/100| 50 |100/200 12 0.6
3.0 | Axial( 5.2/ ¢1.2) | RX3Z 80 | —40to +150 0.98 | 3.0 50 10 | 100, 30 [100/100| 25 |100/200 10 1.0
3.0 | Axial( 5.2/ ¢1.2) | RN3Z 80 | —40to +150 0.92 | 3.0 50 6 [150(Tj)| 100 |{100/100| 50 |100/200 10 1.0
3.5 | Axial( 52/ ¢1.2) | RL3Z 80 | —40to+150 | 0.95 | 3.5 50 0.2 | 100/ 50 [100/100| 35 |100/200 10 1.0
3.5 | Axial( ¢6.5/ ¢1.4) | RL4Z 80 | —40to+150 | 0.95 | 3.5 150 0.5 | 100/ 50 [100/100| 35 |100/200 8 1.2
3.5 | Axial( 6.5/ ¢1.4) | RN4Z 120 | —40to +150 092 | 35 50 6 [150(Tj)| 100 |{100/100| 50 |100/200 8 1.2
200 5.0 | TO-220F (Center-tap) | FML-12S 35 | —40to +150 098 | 25 50 0.1 [150(T)) 40 (100/100| 30 |100/200 4.0 2.1
5.0 | TO-220F (Center-tap) | FMX-12S 35 | —40to+150 | 0.98 | 2.5 50 10 | 100| 30 [100/100| 25 |100/200 4.0 2.1
5.0 TO-220F2Pin FML-G12S 65 | —40to +150 0.98 | 5.0 250 1 100/ 40 |100/100| 30 |100/200 4.0 21
5.0 TO-220F2Pin FMX-G12S 65 | —40to +150 0.98 | 5.0 100 20 | 100/ 30 |[100/100| 25 |100/200 4.0 21
5.0 TO-220F2Pin FMN-G12S 100 | —40to +150 092 | 5.0 100 10 | 150/ 100 [100/100| 50 |100/200 4.0 21
10.0 | TO-220F (Center-tap) | FMXA-2102ST 100 | —40to +150 12| 5.0 100 20 |150(Tj) 25 (500/500 - - 4.0 2.1
10.0 | TO-220F (Center-tap) | FML-22S 65 | —40to+150 | 0.98 | 5.0 250 1| 100/ 40 [100/100| 30 |100/200 4.0 2.1
10.0 | TO-220F (Center-tap) | FMX-22S 65 | —40to +150 | 0.98 | 5.0 100 20 | 100/ 30 |100/100f 25 |100/200 4.0 2.1
10.0 TO-220F2Pin FML-G22S 150 | —40to +150 | 0.98 | 10.0 500 2| 100| 40 |500/500| 30 |500/1000 4.0 2.1
10.0 TO-220F2Pin FMX-G22S 150 | —40to+150 | 0.98 | 10.0 200 50 | 100| 30 |500/500| 25 |500/1000 4.0 2.1
15.0 | TO-220F (Center-tap) | FMX-22SL 100 | —40to+150 | 0.98 | 7.5 150 30 | 100| 30 |500/500| 25 |500/1000 4.0 2.1
20.0 | TO-220F (Center-tap) | FM2-2202 110 | —40to +150 | 0.98 | 10.0 200 0.4 |150(Tj) 50 |100/100| 35 |100/200 4.0 2.1
20.0 | TO-220F (Center-tap) | FMXA-2202S 100 | —40to +150 1.2 110.0 100 30 | 150| 25 |500/500 — - 4.0 2.1
20.0 | TO-3PF (Center-tap) | FML-4202S 150 | —40to +150 | 0.98 | 10.0 10 0.4 | 150| 40 |500/500 30 |500/1000 2.0 6.5
20.0 | TO-3PF(Center-tap) | FMX-4202S 150 | —40to+150 | 0.98 | 10.0 200 50 | 150| 30 |500/500| 25 |500/1000 2.0 6.5
20.0 | TO-3PF (Center-tap) | FMXA-4202S 100 | —40to +150 1.2 1 10.0 100 30 |150(Tj) 25 |500/500 - - 2.0 6.5
5.0 | TO-220F (Center-tap) | FML-13S 40 | —40to +150 13| 25 50 0.1 100/ 50 |100/100| 35 |100/200 4.0 21
5.0 TO-220F2Pin FML-G13S 70 | —40to +150 1.3 ] 5.0 100 0.2 | 100, 50 [100/100| 35 |100/200 4.0 2.1
10.0 | TO-220F (Center-tap) | FML-23S 70 | —40to +150 1.3 | 5.0 100 0.5 | 100/ 50 [100/100| 35 |100/200 4.0 2.1
10.0 | TO-220F (Center-tap) | FMX-23S 65 | —40to +150 1.3 | 5.0 50 15| 150/ 30 [100/100| 25 |100/200 4.0 2.1
300 15.0 | TO-220F (Center-tap) | FMXA-2153S 75 | —40to +150 13| 7.5 75 23 |150(Tj) 25 |500/500 — - 4.0 2.1
20.0 | TO-220F (Center-tap) | FMX-2203 100 | —40to +150 1.3 | 10.0 100 30 | 150| 30 |500/500 25 |500/1000 4.0 2.1
20.0 | TO-3PF (Center-tap) | FMX-4203S 100 | —40to +150 1.3 | 10.0 100 30 | 150| 30 |500/500| 25 |500/1000 2.0 6.5
20.0 | TO-220F (Center-tap) | FMXA-2203S 100 | —40to +150 1.3 [ 10.0 100 30 | 150 25 |500/500f — | — 4.0 2.1
20.0 | TO-3PF (Center-tap) | FMXA-4203S 100 | —40to +150 1.3 [ 10.0 100 30 |150(T))| 25 |500/500| — | — 2.0 6.5
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4-3 Ultrafast Recovery Diodes

IF (AV) IFsm IR IrR(H) trr() trr)
VRM (A) Package Part (A) T | Tag | VF I3 (UA) (mA) | Ta | (ns) | IF/lre | (ns) | IFIrRe | Rth(j-l) | Mass
V) [ | gy Adal | Number | soHz | (©) | (©) | ) | (&) [Ve=Vrm | VR=VRu | (C) (mA) mA) | ccw) | (9
with heatsinks ly Diameter/Lead Diameter) Single Haft Sine Wave max max max
0.7 | Axial( p2.4/ 0.6) | AGO1 15 | —40to +150 1.8 | 07 100 0.5 | 100| 100 [100/100| 50 [100/200 22 | 0.13
0.7 | Axial( 2.7/ 0.6) | EGO1 15 | —40to+150 | 2.0 | 0.7 50 0.3 | 100| 100 [100/100| 50 [100/200 20| 0.2
0.8 | Axial( ¢2.7/ (0.78) | EG1 15 | —40to +150 1.8 | 0.8 50 0.3 | 100| 100 [100/100| 50 [100/200 17 | 03
1.0 | Axial( 2.4/ 0.6) | ALOT 20 | —40to +150 1.4 | 1.0 10 0.5 |150(T))| 50 |100/100| 35 [100/200 22 | 0.13
1.2 | Axial( 94.0/ ¢0.78) | RG 10 50 | —40to +150 1.8 | 15 500 2.5 | 100| 100 [100/100| 50 [100/200 15| 04
1.2 | Axial( 94.0/ ¢0.98) | RG2 50 | —40to +150 1.8 | 15 500 2.5 | 100| 100 [100/100| 50 [100/200 12| 06
1.5 | Axial( 2.7/ ¢0.78) | EL1 20 | —40to +150 1.3 | 15 10 0.05 | 100| 100 [100/100| 50 |100/200 17| 03
2.0 | Axial( 4.0/ 0.98) | RL2 40 | —40to +150 1.3 | 2.0 10 0.1 [150(T)| 50 [100/100| 35 [100/200 12| 06
1.0(3.0) | Axial(@6.5/¢1.4) | RG4S 80 | —40to +150 1.8 | 3.0 500 2.5 | 100| 100 |100/100| 50 (100/200 8| 12
3.5 | Axial( 5.2/ ¢1.2) | RL3 80 | —40to +150 1.3 | 35 100 0.2 |150(T)| 50 |100/100| 35 [100/200 10 1.0
5.0 TO-220F2Pin FMXA-1054S 50 | —40to +150 15| 5.0 50 15 | 150| 20 500500 — | — 40 | 24
400 5.0 |TO-220F (Center-tap) | FMG-14S, R 35 | —40t0+150 | 2.0 | 25 500 1.5 | 100 100 [100/100| 50 [100/200 40 | 24
5.0 | TO-220F (Center-tap) | FML-14S 40 | —40to +150 13| 25 50 0.1 | 100| 50 [100/100| 35 [100/200 40 | 24
5.0 T0-220F2Pin FMX-G14S 70 | —40to +150 1.3 | 5.0 50 15 | 150| 30 [100/100| 25 |100/200 40 | 24
5.0 TO-220F2Pin FML-G14S 70 | —40to +150 1.3 | 5.0 100 0.2 | 100| 50 [100/100| 35 [100/200 40 | 24
5.0 TO-220F2Pin FMN-G14S 70 | —40to +150 1.0 | 5.0 50 10 [150(T)| 100 [100/100| 50 |100/200 40 | 24
8.0 | TO-220F (Center-tap) | FMG-24S, R 65 | —40to+150 | 2.0 | 5.0 500 2.5 | 100| 100 [100/100| 50 [100/200 40 | 24
10.0 | TO-220F (Center-tap) | FML-24S 70 | —40to +150 1.3 | 5.0 100 0.2 | 100| 50 [100/100| 35 [100/200 40 | 24
10.0 TO-220F2Pin FMXA-1104S 100 | —40to +150 1.5 110.0 100 30 [150(T)| 25 |500/500| — | — 40 | 24
16.0 | TO-220F (Center-tap) | FMXJ-2164S 100 | —40to +150 1.4 | 80 100 20 [150(T)| 18 |500/500| — | — 40 | 24
20.0 | TO-3PF (Center-tap) | FML-4204S 100 | —40to +150 1.3 | 10.0 50 0.4 | 150| 50 |500/500| 35 |500/1000 20| 65
20.0 | TO-3PF (Center-tap) | FMXA-4204S* 100 | —40to +150 15| 10 100 30 [150(T) | 25 |500/500| — | — 20| 65
20.0 | TO-3PF (Center-tap) | FMD-4204S 100 | —40to +150 14| 10 20 0.2 [150(T))| 50 |500/500| 25 |500/1000 20| 65
500 1.0 | Axial( 4.0/ ¢0.78) | RD1105* 20 | —40to +150 14| 1.0 10 0.1 |150(Tj)| 40 |100/100| 30 [100/200 120 | 0.4
3.0 | Axial(p5.2/ ¢1.2) | RD3305 50 | —40to +150 1.4 | 3.0 15 0.15 [150(T)) | 50 |100/100| 35 |100/200 100 | 1.0
0.5 | Axial( 2.7/ ¢0.6) | EGO1A 10 | —40to+150 | 2.0 | 0.5 100 0.5 | 100| 100 [100/100| 50 [100/200 20| 0.2
0.5 | Axial( @24/ 906) | AGO1A 15 | —40to +150 1.8 | 05 100 0.5 | 100| 100 [100/100| 50 [100/200 22 | 0.13
0.6 | Axial( 92.7/ ¢0.78) | EG1A 10 | —40to+150 | 2.0 | 0.6 100 0.5 | 100| 100 [100/100| 50 [100/200 17 | 03
1.0 | Axial( 94.0/ ¢0.78) | RG 10A 50 | —40to+150 | 2.0 | 1.0 500 2.5 | 100| 100 [100/100| 50 [100/200 15| 04
1.0 | Axial( 4.0/ ¢0.98) | RG2A 50 | —40to+150 | 2.0 | 1.0 500 2.5 | 100| 100 [100/100| 50 [100/200 12| 06
1.2 | Axial( 4.0/ ¢0.98) | RD2A 30 | —40to+150 | 1.55 | 1.2 50 0.1 |150(T)| 50 |100/100| 35 [100/200 12| 06
2.0 | Axial( @52/ ¢1.2) | RL3A 60 | —40to +150 1.7 | 3.0 50 0.2 |150(T))| 50 |100/100| 35 [100/200 10 1.0
1.0(2.0)| Axial( 96.5/ ¢1.4) | RG4AS 50 | —40to+150 | 2.0 | 2.0 500 2.5 | 100| 100 [100/100| 50 [100/200 8| 1.2
3.0 | TO-220F (Two elements) | FMC-26U 50 | —40to+150 | 2.0 | 3.0 500 3 [150(T)| 70 |500/500| 35 |500/1000 40 | 24
3.0 | Axial( @65/ ¢1.4) | RL4A 80 | —40to +150 15| 3.0 50 0.1 |150(Tj)| 50 |500/500| 35 [500/1000 8| 12
3.0 | Axial( @65/ ¢1.4) | RN4A 50 | —40to +150 1.3 | 3.0 50 5 [150(T)| 100 |100/100| 50 |100/200 8.0 1.2
4.0 T0-220F2Pin FMG-G26S 50 | —40to+150 | 2.5 | 4.0 500 3 | 100| 100 |100/100| 50 [100/200 40 | 241
5.0 TO-220F2Pin FMX-G16S 50 | —40to +150 15| 5.0 50 15 | 150| 30 [100/100| 25 |100/200 40 | 24
5.0 TO-220F2Pin FML-G16S 50 | —40to +150 15| 5.0 100 0.5 | 100| 50 [500/500| 35 [500/1000 40 | 24
5.0 T0-220F2Pin FMN-G16S 50 | —40to +150 1.2 | 50 50 10 |150(T))| 100 [100/100| 50 |100/200 40 | 24
5.0 T0-220F2Pin FMN-1056S 60 | —40to +150 1.3 | 5.0 50 5.0| 150| 100 |100/100| 50 [100/200 40 | 24
600 5.0 T0-220F2Pin FMD-1056S 90 | —40to +150 1.7 | 5.0 10 0.1| 150| 50 |500/500| 35 |500/1000 40 | 24
6.0 | TO-220F (Center-tap) | FMG-26S, R 50 | —40t0+150 | 2.2 | 3.0 500 3 | 100| 100 [100/100| 50 [100/200 40 | 24
8.0 TO-220F2Pin FMXK-1086S 100 | —40t0 +150 | 1.75 8 30 6.0 | 150| 27 |500/500] — | — 40 | 24
10.0 TO-220F2Pin FMX-G26S 100 | —40to +150 1.5 |10.0 100 20 | 150 30 [100/100| 25 {100/200 40| 241
10.0 TO-220F2Pin FMD-G26S 100 | —40to +150 1.7 | 10.0 100 0.3 | 100 50 |500/500| 30 |500/1000 40| 241
10.0 TO-220F2Pin FMXA-1106S 100 | —40to+150 | 1.98 | 10.0 100 30 [150(T))| 28 |500/500| — | — 40| 241
10.0 T0-220F2Pin FMNS-1106S 100 | —40to +150 1.3 | 10 100 10 | 150| 100 [100/100| 50 |100/200 40| 241
10.0 TO-220F2Pin FMN-1106S 150 | —40to +150 1.3 | 10 100 10 | 150| 100 [100/100| 50 |100/200 40| 241
10.0 TO-220F2Pin FMD-1106S 180 | —40to +150 1.7 | 10 20 0.2 | 150/ 50 |500/500| 35 |500/1000 40| 241
10.0 T0-220F2Pin FMXK-1106S 100 | —40to+150 | 1.75 | 10 100 10 | 150| 27 |500/500| — - 40| 241
20.0 | TO-220F (Center-tap) | FMN-2206S 150 | —40to +150 1.3 | 10 100 10 | 150| 100 [100/100| 50 |100/200 40 | 241
20.0 | TO-220F (Center-tap) | FMXK-2206S 100 | —40t0+150 | 1.75 | 10 100 10 | 150| 27 |500/500| — | — 40| 21
20.0 | TO-3PF (Center-tap) | FMD-4206S 100 | —40to +150 1.7 | 10.0 100 0.3 | 150/ 50 |500/500| 30 |500/1000 20| 65
20.0 | TO-3PF(Center-tap) | FMX-4206S* 100 | —40to +150 15| 10 100 20 |150(T)| 30 |500/500| 25 [500/1000 20| 65
20.0 | TO-3PF (Center-tap) | FMXA-4206S* 100 | —40to+150 | 1.98 | 10 100 30 |150(Tj)| 28 |500/500| — - 20| 65
20.0 | TO-3PF(Center-tap) | FMN-4206S 150 | —40to +150 13| 10 100 10 |150(T))| 100 [100/100| 50 |100/200 20| 65
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4-3 Ultrafast Recovery Diodes

IF (AV) IFsm IR IrR(H) trr(1) trr2)
VRM (A) Package Part (A) Ti | Tag | VF IF (uA) (mA) | Ta | (ns) | IFre | (ns) | IFMIRe | Rth(-l) | Mass
V) ngfl;e'%f":h%a;’efgazecsés (BodyDiam'?te)r(llL?aldDiameter) VIR B )| (o n’(]\;)X ) o= | (6 A (ma) | () ©
with heasinks Single Haft Sine Wave max max
0.5 | Axial( @24/ 90.6) | ABO1B 10 | —40to+150 | 2.0 | 05 10 0.2 [150(T)| 200 [100/100| 80 [100/200 22| 0.13
3.0 | TO-220F (Two elements) | FMC-28U 50 | —40to+150 | 3.0 | 3.0 100 0.5 [150(T)| 70 |500/500| 35 [500/1000 40| 21
800 3.0 | TO-220F2Pin FMC-G28S 50 | —40to+150 | 3.0 | 3.0 100 1 [150(T)| 70 |500/500| 35 [500/1000 40| 2.1
5.0 | TO-220F2Pin FMC-G28SL 60 | —40to+150 | 3.0 | 5.0 200 2 |150(Tj)| 70 |500/500| 35 |500/1000 40| 2.1
0.2 | Axial( @24/ 90.6) | APOIC 5| —40to+150 | 4.0 | 0.2 100 0.5 | 100 200 [100/100| 80 |100/200 22| 0.13
0.2 | Axial( 2.7/ 0.6) | EPOIC 5| —40to+150 | 4.0 | 0.2 5 0.05 | 100| 200 |[100/100| 80 |100/200 20| 02
0.4 | Axial( p4.0/ ¢0.78) | RU1P 10 | —40to+150 | 4.0 | 0.4 5 0.05 | 100| 100 |100/100| 50 |100/200 15| 04
1000 0.5 | Axial(92.7/ 90.6) | EGOIC 10 | —40t0+150 | 3.3 | 05 50 0.5 | 100/ 100 [100/100| 50 |100/200 20| 02
0.7 | Axial(94.0/ 0.78) | RG1C 10 | —40to+150 | 3.3 | 0.7 20 0.25 | 100| 100 |[100/100| 50 |100/200 15| 0.4
1.0(2.0) | Axial( 96.5/ ¢1.4) | RG4C 60 | —40to+150 | 3.0 | 2.0 500 25 | 100/ 100 [500/500| 50 |500/1000 8| 1.2
4.0 TO-220F2Pin FMG-G2CS 30 | —40t0+150 | 4.0 | 4.0 50 0.3 | 100/ 100 [500/500| 50 |500/1000 40| 21
1200 3.0 | T0-220F2Pin (Two elements)| FMC-26UA 50 | —40to+150 | 4.0 | 3.0 500 3 [150(T)| 70 |500/500| 35 |500/1000 40| 241
1600 3.0 |TO-220F2Pin (Two elements)| FMC-28UA 50 | —40to+150 | 6.0 | 3.0 100 0.5 [150(T)| 70 [500/500| 35 | 5001000 40| 21
2000 0.1 | Axial( 4.0/ 90.78) | RP1H 5| —40to+150 | 7.0 | 0.1 2 0.01 | 100| 100 | 10/20| 50 | 10/20 15| 0.4
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I4-4 Schottky Barrier Diodes

Standard
e Surface-Mount
IFsm IR IR(H) )
VRm | I (AV) ) i Tstg VE IF (mA) mA) [ Ta | RNGD | pMass
) ) Package Part Number 50HzZ Q) ¢C) ) (A) [ VR=Vrm | Vr=Vrw | (C) R’oth(J-c) o)
Single Half S W max max max (‘cIw)
1.0 | Surface-Mount (SJP) | SIPB-D4 30 -40 to +150 0.55 1.0 0.1 35 | 150 20 0.072
2.0 | Surface-Mount (SJP) | SJPB-H4 50 -40 to +150 0.55 2.0 0.2 70 | 150 20 0.072
0 3.0 | Surface-Mount (SJP) | SJPB-L4 60 -40 to +150 0.55 3.0 0.3 100 | 150 20 0.072
3.0 | Surface-Mount (D pack) | SPB-G34S 50 -40 to +150 055 | 3.0 35 100 | 150 0.29
5.0 | Surface-Mount (D pack) | SPB-G54S 60 -40 to +150 0.55 5.0 5 175 | 150 0.29
6.0 | Surface-Mount (D pack)Center-tap | SPB-64S 50 -40 to +150 0.55 3.0 35 100 | 150 0.29
1.0 | Surface-Mount (SJP) | SIPB-D6 20 -40 to +150 0.70 1.0 0.1 30 | 150 20 0.072
1.5 | Surface-Mount (SJP) | SIPW-F6 25 -40 to +150 0.70 1.5 1.0 70 | 150 20 0.072
60 2.0 | Surface-Mount (SJP) | SJPB-H6 40 -40 to +150 0.69 2.0 0.2 55 | 150 20 0.072
3.0 | Surface-Mount (SJP) | SJPB-L6 50 -40 to +150 0.70 3.0 0.3 70 | 150 20 0.072
5.0 | Surface-Mount (D pack) | SPB-G56S 60 -40 to +150 0.70 5.0 3 125 | 150 5 0.29
1.0 | Surface-Mount (SJP) SJPB-D9 20 -40 to +150 0.85 1.0 0.1 30 | 150 20 0.072
% 2.0 | Surface-Mount (SJP) | SJPB-H9 40 -40 to +150 0.85 2.0 0.2 55 | 150 20 0.072
100 20 |Surface-Mount (TO220S)Center-tap, MPE-220A 120 -40 to +150 0.85 | 10.0 1 100 | 150 25 1.04
e Thru-Hole
IFsm IR IrR(H) _
VRM | I (AV) Package o T T VE IF (mA) mA) [ Ta | RGN | pass
) ) A Axial . Part Number 50HzZ (C) ¢C) V) (A) [ VR=Vrm | Vr=Vmw | (C) R’gth(j-c) o)
(Body Diameter/Lead Diameter) Single Hlf Sine Wave: max max max (‘ciw)
1.0 Axial (@2.4/¢0.6) AK 04 25 -40 to +150 055 | 1.0 1 35 | 150 22 0.13
1.0 Axial(g2.7/¢0.6) EK 04 40 -40 to +150 055 | 1.0 5 35 | 150 20 0.3
15 | Axial(g2.7/¢0.78) | EK 14 40 -40 to +150 055 | 2.0 5 70 | 150 17 0.3
1.7 | Axial(g4.0/¢0.78) | RK 14 60 -40 to +150 055 | 2.0 5 70 | 150 15 0.45
25| Axial(@4.0/¢0.98) | RK 34 50 -40 to +150 055 | 25 5 100 | 150 12 0.6
3.0 TO-220F2Pin FMB-G14 60 -40 to +150 0.55 3.0 5 100 | 150 4 2.1
3.0 Axial(6.5/¢1.4) RK 44 80 -40 to +150 055 | 3.0 5 100 | 150 8 1.2
4.0 | TO-220F(Center-tap) | FMB-24 50 -40 to +150 0.55 2.0 5 250 | 150 4 2.1
5.0 Axial(¢6.5/¢1.4) RW54 120 -40 to +150 0.55 5.0 1 150 [150(Tj) 8 1.2
40 5.0 TO-220F2Pin FMB-G14L 60 -40 to +150 0.55 5.0 5 175 | 150 4 2.1
6.0 | TO-220F(Center-tap) | FMB-24M 60 -40 to +150 0.55 3.0 5 100 | 150 4 2.1
10 | TO-220F(Center-tap) | FMB-24L 60 -40 to +150 0.55 5.0 5 175 | 150 4 2.1
10 | TO-220F(Center-tap) | FMW-24L 100 -40 to +150 0.55 5.0 5 175 | 150 4 2.1
10 TO-220F2Pin FMB-G24H 150 -40 to +150 0.55 | 10.0 10 350 | 150 4 2.1
15 | TO-220F(Center-tap) | FMB-24H 100 -40 to +150 0.55 7.5 7.5 250 | 150 4 2.1
15 | TO-220F(Center-tap) | FMW-24H 120 -40 to +150 0.55 7.5 7.5 250 | 150 4 2.1
20 | TO-220F(Center-tap) | FMB-2204 150 -40 to +150 0.55 10 10 350 | 150 4 2.1
20 | TO-220F(Center-tap) | FMW-2204 150 -40 to +150 0.55 | 10.0 10 350 | 150 4 2.1
30 | TO-220F(Center-tap) | FMB-2304 150 -40 to +150 0.55 15 15 500 | 150 4 2.1
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4-4 Schottky Barrier Diodes

IFsm IR IR(H) )
VRM | IF(AV) Pkaa?e bart Number ) Tj Ty (VVF) IF (mA) mA) | Ta IStt:((thl:)) Mass
" ® (Body Diameterl:.iad Diameter) Single?igllgnzmve 0 0 max @ V':;/: " VF;:;/; | O CC/W) @
0.7 Axial(®2.4/ ¢0.6) AK 06 10 -40 to +150 0.62 0.7 1 30 | 150 22 0.13
0.7 Axial(®2.7/ ¢0.6) EK 06 10 -40 to +150 0.62 0.7 1 30 | 150 20 0.3
1.5 | Axial(@2.7/ ¢0.78) EK 16 25 -40 to +150 0.62 1.5 1 55 | 150 17 0.3
1.5 | Axial(@4.0/ ¢0.78) RK 16 25 -40 to +150 0.62 1.5 1 55 | 150 15 0.45
2.0 | Axial(®4.0/ ¢0.98) RK 36 40 -40 to +150 0.62 2.0 2 70 | 150 12 0.6
3.5 Axial( 6.5/ ¢1.4) RK 46 70 -40 to +150 0.62 35 3 125 150 8 1.2
60 4.0 | TO-220F(Center-tap) | FMB-26 40 -40 to +150 0.62 2.0 1 55 | 150 4 2.1
6.0 TO-220F2Pin FMB-G16L 50 -40 to +150 0.62 5.0 5 175 150 4 2.1
10 | TO-220F(Center-tap) | FMW-2106 100 -40 to +150 0.7 5.0 3 125 150 4 2.1
15 | TO-220F(Center-tap) | FMW-2156 100 -40 to +150 0.7 7.5 5 175 150 4 2.1
20 | TO-220F(Center-tap) | FMW-2206 120 -40 to +150 0.7 | 10.0 1 250 150 4 2.1
30 | TO-220F(Center-tap) | FMB-2306 150 -40 to +150 0.7 15 8 400 150 4 2.1
30 | TO-3PF(Center-tap) | FMW-4306 150 -40 to +150 0.7 15 3 350 150 2 6.5
0.7 Axial(¢2.4/ ¢0.6) AK 09 10 -40 to +150 0.81 0.7 1 30 | 150 22 0.13
0.7 Axial(®2.7/ ¢0.6) EK 09 10 -40 to +150 0.81 0.7 1 30 | 150 20 0.3
1.5 | Axial(®2.7/ ¢0.78) EK 19 40 -40 to +150 0.81 15 2 55 | 150 17 0.3
1.5 | Axial(®4.0/ .78) RK 19 40 -40 to +150 0.81 1.5 2 55 | 150 15 0.45
90 2.0 | Axial(p4.0/ ¢0.98) RK 39 50 -40 to +150 0.81 2.0 3 70 | 150 12 0.6
35 Axial(@6.5/ ¢1.4) RK 49 60 -40 to +150 0.81 3.5 5 125 | 150 8 1.2
4.0 | TO-220F(Center-tap) | FMB-29 50 -40 to +150 0.81 2.0 3 70 | 150 4 2.1
4.0 TO-220F2Pin FMB-G19L 60 -40 to +150 0.81 4.0 5 125 | 150 4 2.1
8.0 | TO-220F(Center-tap) | FMB-29L 60 -40 to +150 0.81 4.0 5 125 | 150 4 2.1
Low VF “A Series”
e Surface-Mount
IFsm IR IR(H) )
VRm | I (AV) ) T Teia VE IF (mA) ma) [ Ta | RGD | mass
W) A Package Part Number 50HZ ¢C) ¢C) ) (A) [ VrR=Vru | VR=VRw | (:C) Ruth(J-c) @
Single HlfSine Wave max max max (c/w)
1.0 | Surface-Mount (SJP) | SJIPA-D3 30 -40 to +125 0.36 1.0 1.5 70 | 100 20 0.072
30 2.0 | Surface-Mount (SJP) | SJPA-H3* 40 -40 to +125 0.36 2.0 3.0 140 | 100 20 0.072
3.0 | Surface-Mount (SJP) | SJPA-L3 50 -40 to +125 0.36 3.0 4.5 210 | 100 20 0.072
*Under development
e Thru-Hole
IFsm IR IR(H)
Vem | IF (AV) Pa:)‘:;?e oart Number ) T Tag (VVF) IF (mA) (mA) = RR::((JJL)) Mass
™ ® (Body Diameter/Lead Diameter) 5ing|95|.|a(|)f|§i|n§wﬂve () () max ® VF::;/: . VF;:;/: 1) (‘c/iw) ©
30 2.0 Axial(¢4.0/¢0.78) RA 13 40 -40 to +125 0.36 2.0 3.0 140 | 100 15 0.45
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4-4 Schottky Barrier Diodes

Low IR “E Series”
e Surface-Mount
IFsm IR IR(H) .
Vv | IF(AV) Package *) T Tz VE IF (mA) mA) | Ta | RGN | mass
V) ) . Axial A Part Number 50Hz ¢C) ¢C) ) (A) [ VR=Vrw | VrR=Vewm | (C) R:th(yc) @
(Body Diameter/Lead Diameter) Single HaftSine Wave max max max (‘c/w)
30 2.0 | Surface-Mount (SJP) | SJIPE-H3* 40 -40 to +150 0.55 2.0 0.2 70 | 150 20 0.072
40 2.0 | Surface-Mount (SJP) | SJPE-H4 40 -40 to +150 0.6 2.0 0.2 70 | 150 20 0.072
*Under development
e Thru-Hole
IFsm IR IrR(H) )
VRm | IF(AV) o) T T VE IF (mA) mA) [ Ta | RGD | pvass
V) ") Package Part Number 50Hz (C) ¢C) ) (A) | VR=VRm | VR=VRw | (:C) R’}h(]-C) @
Single Half Sine Wave max max max (‘CIw)
40 15 | TO-220F(Center-tap) | FME-24H 100 -40 to +150 0.6 7.5 0.75 75 | 150 4 2.1
60 10 | TO-220F(Center-tap) | FME-2106 60 -40 to +150 0.72 5.0 1 35 | 150 4 2.1
10 | TO-220F(Center-tap) | FMEN-210A 100 -40 to +150 0.85 5.0 0.1 50 | 150(Tj) 4 2.1
15 | TO-220F(Center-tap) | FMEN-215A* 100 -40 to +150 0.85 7.5 0.15 75 | 150(T)) 4 2.1
20 | TO-220F(Center-tap) | FMEN-220A 120 -40 to +150 0.85 10 0.2 100 | 150(T}) 4 2.1
100 20 | TO-3PF(Center-tap) | FMEN-420A 120 -40 to +150 0.85 10 0.2 100 | 150(T}) 2 6.5
30 | TO-220F(Center-tap) | FMEN-230A 150 -40 to +150 085 | 15 0.3 150 | 150(T) 4 2.1
30 TO-262 MPEN-230AF 150 -40 to +150 0.90 15 0.25 125 | 150(T)) 1.5 1.55
30 | TO-3PF(Center-tap) | FMEN-430A 150 -40 to +150 0.85 15 0.3 150 | 150 2 6.5
10 | TO-220F(Center-tap) | FMEN-210B 100 -40 to +150 0.92 5 0.1 25 | 150 4 2.1
150 20 | TO-220F(Center-tap) | FMEN-220B 120 -40 to +150 0.92 10 0.2 50 | 150 4 2.1
20 | TO-3PF(Center-tap) | FMEN-420B 120 -40 to +150 0.92 10 0.2 50 | 150(Tj) 2 6.5
30 | TO-220F(Center-tap) | FMEN-230B 150 -40 to +150 0.92 15 0.3 75 | 150 4 2.1
*Under development
Low VF/Low IR Balance *“J Series”
e Surface-Mount
IFsm IR IR(H) )
Vv | IF(AV) *) T Tz VE IF (mA) mA) | Ta | RGN | mass
V) ) Package Part Number 50HZ ¢C) ¢C) ) (A) [ VR=Vrw | VR=Vem | (C) R:th(yc) @
Sigle Half Sine Wave max max max (CIw)
1.0 | Surface-Mount (SJP) | SJPJ-D3 30 -40 to +150 0.45 1.0 0.1 35 | 150 20 0.072
30 2.0 | Surface-Mount (SJP) | SIPJ-H3* 40 -40 to +150 0.45 2.0 0.2 70 | 150 20 0.072
3.0 | Surface-Mount (SJP) | SJPJ-L3 50 -40 to +150 0.45 3.0 0.3 100 | 150 20 0.072
*Under development
e Thru-Hole
IFsm IR IrR(H) )
VRm | IF(AV) Package o) T T VE IF (mA) mA) [ Ta | RGD | pvass
V) A  Aaal Part Number | g5, (C) (0 V) (A) [ VR=Vem | VR=Vrw | (C) | RthG-Q) | (g
(Body Diameter/Lead Diameter) Single Hlf Sine Wave max TR s (CIw)
3.0 | Axial(¢gb.5/¢l.4) RJ 43 50 -40 to +150 045 | 3.0 3 100 | 150 1.2
30 10 | TO-220F(Center-tap) | FMJ-23L 100 -40 to +150 0.45 5.0 175 | 150 2.1
30 | TO-220F(Center-tap) | FMJ-2303 150 -40 to +150 0.48 | 15.0 15 500 | 150 2.1
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I4-5 High Voltage Rectifier Diodes

IFsm IR IrR(H) trr(D)
VRM Part IF(Av) (A) Te Tstg VE IF (UA) (UA) Ta (us) IF/IrP Mass | Package
Category (kV) | Nubmer |(mA)| 50Hz | (°C) (C) M) | (mA) | VR=Vrum | VrR=Vrw| (:C) (MA) (@) | Type No.
Single Half Sne Wave max max max Ta=100°C
For high frequency 6 | SHV-06EN 2.0 0.5 | 100 -40to +120 | 24 10 1 3| 100 0.15 0.20 10/10 0.17 1
multilayer FBT 8| SHV-08EN 2.0 0.5 | 100 -40t0 +120 | 30 10 1 3| 100 0.15 0.20 10/10 0.17

» The SHV series is being packaged in a highly compact case based on the premise of overmolding with epoxy or similar materials. Handling proce-
dures for prevention of discharge through creepage or environmental effects such as humidity must be used.
 Taping specifications for the SHV series differ from those for general diodes (refer to page 197).

Package Type (Dimensions)

* No. 1 High Voltage Rectifier Diodes

27min 3 27min

$05
$2
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I4-6 Power Zener Diodes

vz ¢ IR
(\7\,) 1mA (T;) Package Part Number V(B)C I(Z;;A E (og)s 9 (HA) Mass(g)
) Conditions max
1 28+3 50 (5ms) Surface-Mount(SJP) SJPZ-K28 20 - 5mA rectangular wave| -55 to +150 10 0.07
1 18.8t021.2 Surface-Mount(SJP) SJPZ-E20 15 - - -55 to +150 10 0.07
95 (500 ps)
1 31.0t0 35.0 Surface-Mount(SJP) SJPZ-E33 25 - - -55 to +150 10 0.07
2 16.8t0 19.1 Surface-Mount(SJP) SJPZ-N18 13 - - -55 to +150 10 0.07
2 25.1t0 28.9 Surface-Mount(SJP) SJPZ-N27 20 - - -55 to +150 10 0.07
500 (500 ps)
2 31.0t0 35.0 Surface-Mount(SJP) SJPZ-N33 25 - - -55 to +150 10 0.07
2 37.8t042.2 Surface-Mount(SJP) SJPZ-N40 30 - - -55 to +150 10 0.07
5 2410 30 - Surface-Mount(SZ-10) SZ-10N27 22 70 Fig.1 -55to +175 10 2.55
5 36 to 40 - Surface-Mount(SZ-10) SZ-10N40 22 40 Fig.1 -55to +175 10 2.55
6 2410 30 - Surface-Mount(SZ-10) SZ-10NN27 22 90 Fig.1 -55to +175 10 2.55
6 36 to 40 - Surface-Mount(SZ-10) |  SZ-10NN40 22 55 Fig.1 -55to +175 10 2.55
Figurel

Izsm Condition

Irsm

Irsm
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I4-7 Silicon Varistors

e Symmetrical

VE = IF VF I(T/i;/I Tj Teig Rth(i-l) Mass
V) (mA) Part Number (LUA) V) 50HzZ ¢C) ¢C) ) @ Package
max Single Half Sine Wave

1.5max 1000| VR-60SS 20 0.2 15 -40 to +100 20 0.3 Axial(¢R.7/¢0.6)
2.3+0.25 1
2.75£0.25 10| VR-61SS 75 -40 to +100 20 0.3 Axial(¢2.7/¢0.6)
3.1+0.25 70
2.0max 100| SV-3SS 50 0.6 -40 to +100 20 0.3 Axial(¢R.7/¢0.6)
1.8+0.2 1
2.15:0.2 10| SV-4SS 50 0.9 -40 to +100 20 0.3 Axial(¢2.7/¢0.6)
2.4+0.25 30

Part Number VR-60SS VR-61SS SV-3SS SV-4SS

Display Color Hraﬂge H"h"e E"ms

@r@aﬂge
Red

e

Internal Connection

o{  to

o e to

SIS
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IPackage Type (Dimensions)

* No. 1 Surface-Mount (SJP)

4,502
]
3
1
a
it | | ] &
N Eg fg/ g
N o
1.3:04 ‘ s 1.3%0.4 1.5%0.2 t
5.0-0.1

9%z

 No. 4 Surface-Mount (TO263)

|| oa> 15y 12002
f 7
@15 0p02) I (4‘5;
9202 Loaws
15,3+
il o
kK ro3)
H g2
1o | } sves
Hosgos o501
2547vP 254TvP s

* No. 7 Surface-Mount (TO220S) Center-tap

4.4402
[+ 13:02
I

1.4)

+0.2
= ld ° A Ll 01501
f=) fa 0.2
| 259577
12702 i B
02 i
08601 [ an 04221
10102 Qg
S
a; Part Number
254205 2.54°05 b: Polarity
D © a c: Lot No.

* No. 10 Axial (¢2.7/¢0.6)

62.3:07

20,6005

Cathode band

ni

e

* No. 2 Surface-Mount (D pack)

17408

55904

w04

204
—~{ 055501

15max

a: Part Number
b: Polarity
c: Lot No.

1 s

¢ No. 5 Surface-Mount (TO220S)

MPL-102S, MP2-202S, MPL-1036

(1.2)

* No. 3 Surface-Mount (D pack) Center-tap

a: Part Number
b: Polarity
c: Lot No.

1 3

anote -camoae[cwmnm Anode

* No. 6 Surface-Mount (TO220S)

4.44202

"—“ 1302

| S 02
o]0

* No. 8 Surface-Mount (Sz-10)

10.0%3

* No. 11 Axial (¢2.7/¢0.6)

Silicon Varistors (Symmetrical)

%06
3 3[
oS
N
© @2.7:02
I

c @) f
= e 259102
vor02 L] T T
oz ]
0.86-0.1 _[1| 0w 0.4:01
1002 | E’z
© a: Part Number
254205 254:0° b: Polarity
D @ ) c: Lot No.
*@2) is common to the frame.
|
D@ @
* No. 9 Axial (¢2.4/¢0.6)
o570
B Cathode band
22
&
g
e ’L g2.4201
* No. 12 Axial (¢2.7/¢0.78)

0.78:0%
Cathode band

Tul

I e

62.3:07
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Package Type (Dimensions)

* No. 13 Axial (¢4.0/¢0.78) * No. 14 Axial (¢4.0/¢0.98) * No. 15 Axial (¢5.2/¢1.2)
0.78:005 £0.98:9%5 —[lLor2ee
Cathode band Cathode band
Cathode band
402 4,092 5.2:92
| | |
* No. 16 Axial (¢6.5/¢1.4) * No. 17 TO-220F (Two Elements) * No. 18 TO-220F (Center-tap)
I 10.0%2 205 10,022
SIEEREE . &
Cathode band " ‘g] \\ I i ?‘Q[ Q}\\Q} f’,I £
o) 93302 AR 02
< a_fs g P N
3 e CI |
%Sm w02 I |p.q0 B [ oes3
podldpss 0458L] |24 oy, 0453T]] |24

* No. 19 TO-220F2Pin
10.0

¢3.3 $3.3 15.602
°°.¢g
- " oy H
o =) o ]
e}@/iiiv G}EB/G}E‘L( H © [ *;i
© © B 3202
AWZ'Z o Wz'z o g o [
D S rsY =} b O ©
—
e e
ooy & ooy ~ s
ﬁ‘ 135 ® ﬁ‘ 135 o 1.75%01%
= s’ 215015
. 0.85 | 0.85 A
; : 1.05/97
,iH?'O%é> 045 ;—>5'0§,‘\ AL 045 5.45:01 54501 06507 33502
[OJENe. ® @ "
o—j¢—o o—pHPHo 15 44 15
a: Part Number
b: Lot No.
¢ No. 22 TO-3PF2Pin * No. 23 RBV-60
15.6'%° ﬁq 30402 , 4.640.2
) c3 1502 | 3.6:02 .
S Im
| © @ f n ﬂ\ ‘ M1 ?\“
3 & %)
H . <
g [am=m N8I g
b O |o b N
cC—J /_% 2.7:01
P f
o 75:0.15 L1L.0.8
-
1.0592
54594, | [sas0r 06597 33502 501 07:%
a: Part Number
b: Polarity
c: Lot No.

* No. 20 TO-220F2Pin (Two Elements)
42

a: Part Number
b: Polarity
c: Lot No.

10.0

Stype R type

a: Part Number
b: Polarity
c: Lot No.

*No. 21 TO-3PF
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IPart Number Index

Part No. Category Description Page Part No. Category Description Page
2SA1186 Transistor Audio and General Purpose (LAPT) 156 2S5C4024 Transistor DC-DC Converter and General Purpose 158
2SA1215 Transistor Audio and General Purpose (LAPT) 156 2S5C4131 Transistor DC-DC Converter and General Purpose 158
2SA1216 Transistor Audio and General Purpose (LAPT) 156 25C4138 Transistor SMPS for 100VAC system and General Purpose 158
2SA1294 Transistor Audio and General Purpose (LAPT) 156 2SC4140 Transistor SMPS for 100VAC system and General Purpose 158
2SA1295 Transistor Audio and General Purpose (LAPT) 156 2S5C4153 Transistor DC-DC Converter and General Purpose 158
2SA1303 Transistor Audio and General Purpose (LAPT) 156 2SC4300 Transistor SMPS for 200VAC system and General Purpose 158
2SA1386 Transistor Audio and General Purpose (LAPT) 156 25C4301 Transistor SMPS for 200VAC system and General Purpose 158
2SA1386A Transistor Audio and General Purpose (LAPT) 156 2SC4304 Transistor SMPS for 200VAC system and General Purpose 158
2SA1488 Transistor General Purpose 156 25C4381 Transistor Audio Driver and General Purpose 158
2SA1488A Transistor General Purpose 156 25C4382 Transistor Audio Driver and General Purpose 158
2SA1492 Transistor Audio and General Purpose (Single Emitter) 156 25C4388 Transistor Audio and General Purpose (Single Emitter) 158
2SA1493 Transistor Audio and General Purpose (Single Emitter) 156 25C4445 Transistor SMPS for 200VAC system and General Purpose 158
2SA1494 Transistor Audio and General Purpose (Single Emitter) 156 2SC4466 Transistor Audio and General Purpose (Single Emitter) 158
2SA1567 Transistor General Purpose (Low VCE (sat)) 156 2SC4467 Transistor Audio and General Purpose (Single Emitter) 158
2SA1568 Transistor General Purpose (Low VCE (sat)) 156 2SC4468 Transistor Audio and General Purpose (Single Emitter) 158
2SA1667 Transistor Audio Driver and General Purpose 156 2SC4495 Transistor Audio Temperature Compensation and General Purpose 158
2SA1668 Transistor Audio Driver and General Purpose 156 25C4511 Transistor Audio and General Purpose (Single Emitter) 158
2SA1673 Transistor Audio and General Purpose (Single Emitter) 156 25C4518 Transistor SMPS for 200VAC system and General Purpose 158
2SA1693 Transistor Audio and General Purpose (Single Emitter) 156 2SCA4518A Transistor SMPS for 200VAC system and General Purpose 158
2SA1694 Transistor Audio and General Purpose (Single Emitter) 156 25C4546 Transistor SMPS for 200VAC system and General Purpose 158
2SA1695 Transistor Audio and General Purpose (Single Emitter) 156 2SC4706 Transistor SMPS for 200VAC system and General Purpose 158
2SA1725 Transistor Audio and General Purpose (Single Emitter) 156 25C4883 Transistor Audio Driver and General Purpose 158
2SA1746 Transistor General Purpose 156 2SC4883A Transistor Audio Driver and General Purpose 158
2SA1859 Transistor Audio Driver and General Purpose 156 25C4886 Transistor Audio and General Purpose (LAPT) 158
2SA1859A Transistor Audio Driver and General Purpose 156 2SC5071 Transistor SMPS for 100VAC system and General Purpose 158
2SA1860 Transistor Audio and General Purpose (LAPT) 156 2SC5099 Transistor Audio and General Purpose (Single Emitter) 158
2SA1907 Transistor Audio and General Purpose (Single Emitter) 156 2SC5100 Transistor Audio and General Purpose (Single Emitter) 158
2SA1908 Transistor Audio and General Purpose (Single Emitter) 156 2SC5101 Transistor Audio and General Purpose (Single Emitter) 158
2SA1909 Transistor Audio and General Purpose (Single Emitter) 156 2SC5130 Transistor SMPS for 100VAC system and General Purpose 158
2SA2151 Transistor Audio and General Purpose (Single Emitter) 156 25C5287 Transistor SMPS for 200VAC system and General Purpose 158
2SA2151A Transistor Audio and General Purpose (Single Emitter) 156 25C6011 Transistor Audio and General Purpose (Single Emitter) 158
2SA2223 Transistor Audio and General Purpose (Single Emitter) 156 2SC6011A Transistor Audio and General Purpose (Single Emitter) 158
2SB1257 Transistor General Purpose (Darlington) 156 25C6145 Transistor Audio and General Purpose (Single Emitter) 158
2SB1258 Transistor General Purpose (Darlington) 156 2SD1785 Transistor General Purpose (Darlington) 160
2SB1259 Transistor General Purpose (Darlington) 156 2SD1796 Transistor General Purpose (Darlington) 160
2SB1351 Transistor General Purpose (Darlington) 156 2SD2014 Transistor General Purpose (Darlington) 160
2SB1382 Transistor General Purpose (Darlington) 156 2SD2015 Transistor General Purpose (Darlington) 160
2SB1383 Transistor General Purpose (Darlington) 156 2SD2016 Transistor General Purpose (Darlington) 160
2SB1420 Transistor General Purpose (Darlington) 156 2SD2017 Transistor General Purpose (Darlington) 160
2SB1559 Transistor Audio and General Purpose (Darlington) 156 2SD2045 Transistor General Purpose (Darlington) 160
2SB1560 Transistor Audio and General Purpose (Darlington) 156 2SD2081 Transistor General Purpose (Darlington) 160
2SB1570 Transistor Audio and General Purpose (Darlington) 156 2SD2082 Transistor General Purpose (Darlington) 160
2SB1587 Transistor Audio and General Purpose (Darlington) 156 2SD2083 Transistor General Purpose (Darlington) 160
25B1588 Transistor Audio and General Purpose (Darlington) 156 2SD2141 Transistor General Purpose (Darlington) 160
2SB1647 Transistor Audio and General Purpose (Darlington) 156 2SD2389 Transistor Audio and General Purpose (Darlington) 160
2SB1648 Transistor Audio and General Purpose (Darlington) 156 2SD2390 Transistor Audio and General Purpose (Darlington) 160
2SB1649 Transistor Audio and General Purpose (Darlington) 156 2SD2401 Transistor Audio and General Purpose (Darlington) 160
25C2837 Transistor Audio and General Purpose (LAPT) 158 2SD2438 Transistor Audio and General Purpose (Darlington) 160
25C2921 Transistor Audio and General Purpose (LAPT) 158 2SD2439 Transistor Audio and General Purpose (Darlington) 160
25C2922 Transistor Audio and General Purpose (LAPT) 158 2SD2560 Transistor Audio and General Purpose (Darlington) 160
25C3263 Transistor Audio and General Purpose (LAPT) 158 2SD2561 Transistor Audio and General Purpose (Darlington) 160
25C3264 Transistor Audio and General Purpose (LAPT) 158 2SD2562 Transistor Audio and General Purpose (Darlington) 160
25C3284 Transistor Audio and General Purpose (LAPT) 158 2SD2641 Transistor General Purpose (Darlington) 160
2SC3519 Transistor Audio and General Purpose (LAPT) 158 2SD2642 Transistor General Purpose (Darlington) 160
2SC3519A Transistor Audio and General Purpose (LAPT) 158 25D2643 Transistor General Purpose (Darlington) 160
2SC3835 Transistor DC-DC Converter and General Purpose 158 2SK2420 Transistor MOS FET 164
2SC3851 Transistor General Purpose 158 2SK2701A Transistor MOS FET 164
2SC3851A Transistor General Purpose 158 2SK2778 Transistor MOS FET 164
2SC3852 Transistor General Purpose (High hFE, Low VCE (sat)) 158 2SK2779 Transistor MOS FET 164
2SC3852A Transistor General Purpose (High hFE, Low VCE (sat)) 158 2SK2803 Transistor MOS FET 164
2SC3856 Transistor Audio and General Purpose (Single Emitter) 158 2SK2848 Transistor MOS FET 164
2SC3857 Transistor Audio and General Purpose (Single Emitter) 158 25K2943 Transistor MOS FET 164
2SC3858 Transistor Audio and General Purpose (Single Emitter) 158 2SK3003 Transistor MOS FET 164
2SC3927 Transistor SMPS for 200VAC system and General Purpose 158 2SK3004 Transistor MOS FET 164
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2SK3199 Transistor MOS FET 164 EU02Z Diode Fast Recovery Diode (Axial) 203
2SK3710A Transistor MOS FET 164 EU1 Diode Fast Recovery Diode (Axial) 203
2SK3711 Transistor MOS FET 164 EU 1Z Diode Fast Recovery Diode (Axial) 203
2SK3800 Transistor MOS FET 164 EU 2 Diode Fast Recovery Diode (Axial) 203
2SK3801 Transistor MOS FET 164 EU 2A Diode Fast Recovery Diode (Axial) 204
ABO1B Diode Ultrafast Recovery Diode (Axial) 207 EU 2Z Diode Fast Recovery Diode (Axial) 203
AGO1 Diode Ultrafast Recovery Diode (Axial) 206 FGM603 Transistor IGBT 168
AGO1A Diode Ultrafast Recovery Diode (Axial) 206 FGT312 Transistor IGBT 168
AK 04 Diode Schottky Barrier Diode (Axial) 208 FGT313 Transistor IGBT 168
AK 06 Diode Schottky Barrier Diode (Axial) 209 FGT412 Transistor IGBT 168
AK 09 Diode Schottky Barrier Diode (Axial) 209 FGT612 Transistor IGBT 168
ALOL Diode Ultrafast Recovery Diode (Axial) 206 FKP202 Transistor MOS FET 164
ALO1Z Diode Ultrafast Recovery Diode (Axial) 205 FKP250A Transistor MOS FET 164
AMO1 Diode Rectifier Diode (Axial) 201 FKP252 Transistor MOS FET 164
AMO1A Diode Rectifier Diode (Axial) 201 FKP253 Transistor MOS FET 164
AMO1Z Diode Rectifier Diode (Axial) 201 FKP280A Transistor MOS FET 164
APO1C Diode Ultrafast Recovery Diode (Axial) 207 FKP300A Transistor MOS FET 164
ASO01 Diode Ultrafast Recovery Diode (Axial) 203 FKP330C Transistor MOS FET 164
ASO1A Diode Ultrafast Recovery Diode (Axial) 204 FKV460S Transistor MOS FET 164
AUO1 Diode Fast Recovery Diode (Axial) 203 FKV550N Transistor MOS FET 164
AUO1A Diode Fast Recovery Diode (Axial) 204 FKV550T Transistor MOS FET 164
AU01Z Diode Fast Recovery Diode (Axial) 203 FKV575 Transistor MOS FET 164
AU02 Diode Fast Recovery Diode (Axial) 203 FKV660S Transistor MOS FET 164
AUO02A Diode Fast Recovery Diode (Axial) 204 FM2-2202 Diode Ultrafast Recovery Diode (Frame) 205
AU02Z Diode Fast Recovery Diode (Axial) 203 FMB-2204 Diode Schottky Barrier Diode (Frame) 208
EGO01 Diode Ultrafast Recovery Diode (Axial) 206 FMB-2304 Diode Schottky Barrier Diode (Frame) 208
EGO1A Diode Ultrafast Recovery Diode (Axial) 206 FMB-2306 Diode Schottky Barrier Diode (Frame) 209
EGO01C Diode Ultrafast Recovery Diode (Axial) 207 FMB-24 Diode Schottky Barrier Diode (Frame) 208
EG1 Diode Ultrafast Recovery Diode (Axial) 206 FMB-24H Diode Schottky Barrier Diode (Frame) 208
EG 1A Diode Ultrafast Recovery Diode (Axial) 206 FMB-24L Diode Schottky Barrier Diode (Frame) 208
EH1 Diode Fast Recovery Diode (Axial) 203 FMB-24M Diode Schottky Barrier Diode (Frame) 208
EK 04 Diode Schottky Barrier Diode (Axial) 208 FMB-26 Diode Schottky Barrier Diode (Frame) 209
EK 06 Diode Schottky Barrier Diode (Axial) 209 FMB-29 Diode Schottky Barrier Diode (Frame) 209
EK 09 Diode Schottky Barrier Diode (Axial) 209 FMB-29L Diode Schottky Barrier Diode (Frame) 209
EK 14 Diode Schottky Barrier Diode (Axial) 208 FMB-G14 Diode Schottky Barrier Diode (F2Pin) 208
EK 16 Diode Schottky Barrier Diode (Axial) 209 FMB-G14L Diode Schottky Barrier Diode (F2Pin) 208
EK 19 Diode Schottky Barrier Diode (Axial) 209 FMB-G16L Diode Schottky Barrier Diode (F2Pin) 209
EKV550 Transistor MOS FET 164 FMB-G19L Diode Schottky Barrier Diode (F2Pin) 209
ELO2Z Diode Ultrafast Recovery Diode (Axial) 205 FMB-G24H Diode Schottky Barrier Diode (F2Pin) 208
EL1 Diode Ultrafast Recovery Diode (Axial) 206 FMC-26U Diode Ultrafast Recovery Diode (Frame) 206
EL1Z Diode Ultrafast Recovery Diode (Axial) 205 FMC-26UA Diode Ultrafast Recovery Diode (F2Pin) 207
EMO1 Diode Rectifier Diode (Axial) 201 FMC-28U Diode Ultrafast Recovery Diode (Frame) 207
EMO1A Diode Rectifier Diode (Axial) 201 FMC-28UA Diode Ultrafast Recovery Diode (F2Pin) 207
EM01Z Diode Rectifier Diode (Axial) 201 FMC-G28S Diode Ultrafast Recovery Diode (F2Pin) 207
EM1 Diode Rectifier Diode (Axial) 201 FMC-G28SL Diode Ultrafast Recovery Diode (F2Pin) 207
EM 1A Diode Rectifier Diode (Axial) 201 FMD-1056S Diode Ultrafast Recovery Diode (F2Pin) 206
EM 1B Diode Rectifier Diode (Axial) 201 FMD-1106S Diode Ultrafast Recovery Diode (F2Pin) 206
EM 1C Diode Rectifier Diode (Axial) 201 FMD-4204S Diode Ultrafast Recovery Diode (Frame) 206
EM 1Y Diode Rectifier Diode (Axial) 201 FMD-4206S Diode Ultrafast Recovery Diode (Frame) 206
EM1Z Diode Rectifier Diode (Axial) 201 FMD-G26S Diode Ultrafast Recovery Diode (F2Pin) 206
EM 2 Diode Rectifier Diode (Axial) 201 FME-2106 Diode Schottky Barrier Diode (Frame) 210
EM 2A Diode Rectifier Diode (Axial) 201 FME-24H Diode Schottky Barrier Diode (Frame) 210
EM 2B Diode Rectifier Diode (Axial) 201 FMEN-210A Diode Schottky Barrier Diode (Frame) 210
EN 01Z Diode Ultrafast Recovery Diode (Axial) 205 FMEN-210B Diode Schottky Barrier Diode (Frame) 210
EPO1C Diode Ultrafast Recovery Diode (Axial) 207 FMEN-215A Diode Schottky Barrier Diode (Frame) 210
ESO01A Diode Fast Recovery Diode (Axial) 204 FMEN-220A Diode Schottky Barrier Diode (Frame) 210
ESO1F Diode Fast Recovery Diode (Axial) 204 FMEN-220B Diode Schottky Barrier Diode (Frame) 210
ES1 Diode Fast Recovery Diode (Axial) 203 FMEN-230A Diode Schottky Barrier Diode (Frame) 210
ES 1F Diode Fast Recovery Diode (Axial) 204 FMEN-230B Diode Schottky Barrier Diode (Frame) 210
ES1Z Diode Fast Recovery Diode (Axial) 203 FMEN-420A Diode Schottky Barrier Diode (Frame) 210
EUO01 Diode Fast Recovery Diode (Axial) 203 FMEN-420B Diode Schottky Barrier Diode (Frame) 210
EU01Z Diode Fast Recovery Diode (Axial) 203 FMEN-430A Diode Schottky Barrier Diode (Frame) 210
EU02 Diode Fast Recovery Diode (Axial) 203 FMG-14R Diode Ultrafast Recovery Diode (Frame) 206
EUO02A Diode Fast Recovery Diode (Axial) 204 FMG-14S Diode Ultrafast Recovery Diode (Frame) 206
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FMG-24R Diode Ultrafast Recovery Diode (Frame) 206 FMX-12S Diode Ultrafast Recovery Diode (Frame) 205
FMG-24S Diode Ultrafast Recovery Diode (Frame) 206 FMX-2203 Diode Ultrafast Recovery Diode (Frame) 205
FMG-26R Diode Ultrafast Recovery Diode (Frame) 206 FMX-22S Diode Ultrafast Recovery Diode (Frame) 205
FMG-26S Diode Ultrafast Recovery Diode (Frame) 206 FMX-22SL Diode Ultrafast Recovery Diode (Frame) 205
FMG-G26S Diode Ultrafast Recovery Diode (F2Pin) 206 FMX-23S Diode Ultrafast Recovery Diode (Frame) 205
FMG-G2CS Diode Ultrafast Recovery Diode (F2Pin) 207 FMX-4202S Diode Ultrafast Recovery Diode (Frame) 205
FMJ-2303 Diode Schottky Barrier Diode (Frame) 210 FMX-4203S Diode Ultrafast Recovery Diode (Frame) 205
FMJ-23L Diode Schottky Barrier Diode (Frame) 210 FMX-4206S Diode Ultrafast Recovery Diode (Frame) 206
FML-12S Diode Ultrafast Recovery Diode (Frame) 205 FMXA-1054S Diode Ultrafast Recovery Diode (F2Pin) 206
FML-13S Diode Ultrafast Recovery Diode (Frame) 205 FMXA-1104S Diode Ultrafast Recovery Diode (F2Pin) 206
FML-14S Diode Ultrafast Recovery Diode (Frame) 206 FMXA-1106S Diode Ultrafast Recovery Diode (F2Pin) 206
FML-22S Diode Ultrafast Recovery Diode (Frame) 205 FMXA-2102ST Diode Ultrafast Recovery Diode (Frame) 205
FML-23S Diode Ultrafast Recovery Diode (Frame) 205 FMXA-2153S Diode Ultrafast Recovery Diode (Frame) 205
FML-24S Diode Ultrafast Recovery Diode (Frame) 206 FMXA-2202S Diode Ultrafast Recovery Diode (Frame) 205
FML-4202S Diode Ultrafast Recovery Diode (Frame) 205 FMXA-2203S Diode Ultrafast Recovery Diode (Frame) 205
FML-4204S Diode Ultrafast Recovery Diode (Frame) 206 FMXA-4202S Diode Ultrafast Recovery Diode (Frame) 205
FML-G12S Diode Ultrafast Recovery Diode (F2Pin) 205 FMXA-4203S Diode Ultrafast Recovery Diode (Frame) 205
FML-G13S Diode Ultrafast Recovery Diode (F2Pin) 205 FMXA-4204S Diode Ultrafast Recovery Diode (Frame) 206
FML-G14S Diode Ultrafast Recovery Diode (F2Pin) 206 FMXA-4206S Diode Ultrafast Recovery Diode (Frame) 206
FML-G16S Diode Ultrafast Recovery Diode (F2Pin) 206 FMX-G12S Diode Ultrafast Recovery Diode (F2Pin) 205
FML-G22S Diode Ultrafast Recovery Diode (F2Pin) 205 FMX-G14S Diode Ultrafast Recovery Diode (F2Pin) 206
FMM-22R Diode Rectifier Diode (Frame) 201 FMX-G16S Diode Ultrafast Recovery Diode (F2Pin) 206
FMM-22S Diode Rectifier Diode (Frame) 201 FMX-G22S Diode Ultrafast Recovery Diode (F2Pin) 205
FMM-24R Diode Rectifier Diode (Frame) 201 FMX-G26S Diode Ultrafast Recovery Diode (F2Pin) 206
FMM-24S Diode Rectifier Diode (Frame) 201 FMXJ-2164S Diode Ultrafast Recovery Diode (Frame) 206
FMM-26R Diode Rectifier Diode (Frame) 201 FMXK-1086S Diode Ultrafast Recovery Diode (F2Pin) 206
FMM-26S Diode Rectifier Diode (Frame) 201 FMXK-1106S Diode Ultrafast Recovery Diode (F2Pin) 206
FMN-1056S Diode Ultrafast Recovery Diode (F2Pin) 206 FMXK-2206S Diode Ultrafast Recovery Diode (Frame) 206
FMN-1106S Diode Ultrafast Recovery Diode (F2Pin) 206 FMY-1036S Diode Fast Recovery Diode (F2Pin) 204
FMN-2206S Diode Ultrafast Recovery Diode (Frame) 206 FMY-1106S Diode Fast Recovery Diode (F2Pin) 204
FMN-4206S Diode Ultrafast Recovery Diode (Frame) 206 FMY-2206S Diode Fast Recovery Diode (Frame) 204
FMN-G12S Diode Ultrafast Recovery Diode (F2Pin) 205 MGD623N Transistor IGBT 168
FMN-G14S Diode Ultrafast Recovery Diode (F2Pin) 206 MGD623S Transistor IGBT 168
FMN-G16S Diode Ultrafast Recovery Diode (F2Pin) 206 MPE-220A Diode Schottky Barrier Diode (Surface Mount) 208
FMNS-1106S Diode Ultrafast Recovery Diode (F2Pin) 206 MPEN-230AF Diode Schottky Barrier Diode (Surface Mount) 210
FMQ-G1FS Diode Fast Recovery Diode (F2Pin) 204 MPL-102S Diode Ultrafast Recovery Diode (Surface Mount) 205
FMQ-G2FLS Diode Fast Recovery Diode (F2Pin) 204 MPL-1036S Diode Ultrafast Recovery Diode (Surface Mount) 205
FMQ-G2FMS Diode Fast Recovery Diode (F2Pin) 204 PGO01M IC Serial Signal Generator for SLA704xM 124
FMQ-G2FS Diode Fast Recovery Diode (F2Pin) 204 RA 13 Diode Schottky Barrier Diode (Axial) 209
FMQ-G5FMS Diode Fast Recovery Diode (F2Pin) 204 RBV-1306 Diode Rectifier Diode (Bridge) 202
FMQ-G5GS Diode Fast Recovery Diode (F2Pin) 204 RBV-1506 Diode Rectifier Diode (Bridge) 202
FMU-12R Diode Fast Recovery Diode (Frame) 203 RBV-1506J Diode Rectifier Diode (Bridge) 202
FMU-12S Diode Fast Recovery Diode (Frame) 203 RBV-1506S Diode Rectifier Diode (Bridge) 202
FMU-14R Diode Fast Recovery Diode (Frame) 203 RBV-150C Diode Rectifier Diode (Bridge) 202
FMU-14S Diode Fast Recovery Diode (Frame) 203 RBV-2506 Diode Rectifier Diode (Bridge) 202
FMU-16R Diode Fast Recovery Diode (Frame) 204 RBV-3006 Diode Rectifier Diode (Bridge) 202
FMU-16S Diode Fast Recovery Diode (Frame) 204 RBV-601 Diode Rectifier Diode (Bridge) 202
FMU-22R Diode Fast Recovery Diode (Frame) 203 RBV-602 Diode Rectifier Diode (Bridge) 202
FMU-22S Diode Fast Recovery Diode (Frame) 203 RBV-602L Diode Rectifier Diode (Bridge, Ultrafast Recovery Diode) 202
FMU-24R Diode Fast Recovery Diode (Frame) 203 RBV-604 Diode Rectifier Diode (Bridge) 202
FMU-24S Diode Fast Recovery Diode (Frame) 203 RBV-606 Diode Rectifier Diode (Bridge) 202
FMU-26R Diode Fast Recovery Diode (Frame) 204 RBV-608 Diode Rectifier Diode (Bridge) 202
FMU-26S Diode Fast Recovery Diode (Frame) 204 RC 2 Diode Fast Recovery Diode (Axial) 204
FMU-G16S Diode Fast Recovery Diode (F2Pin) 204 RD1105 Diode Ultrafast Recovery Diode (Axial) 206
FMU-G26S Diode Fast Recovery Diode (F2Pin) 204 RD 2A Diode Ultrafast Recovery Diode (Axial) 206
FMU-G2FS Diode Fast Recovery Diode (F2Pin) 204 RD3305 Diode Ultrafast Recovery Diode (Axial) 206
FMV-G5FS Diode Fast Recovery Diode (F2Pin) 204 RF 1A Diode Fast Recovery Diode (Axial) 204
FMW-2106 Diode Schottky Barrier Diode (Frame) 209 RF 1B Diode Fast Recovery Diode (Axial) 204
FMW-2156 Diode Schottky Barrier Diode (Frame) 209 RG 1C Diode Ultrafast Recovery Diode (Axial) 207
FMW-2204 Diode Schottky Barrier Diode (Frame) 208 RG 2 Diode Ultrafast Recovery Diode (Axial) 206
FMW-2206 Diode Schottky Barrier Diode (Frame) 209 RG 2A Diode Ultrafast Recovery Diode (Axial) 206
FMW-24H Diode Schottky Barrier Diode (Frame) 208 RG 4AS Diode Ultrafast Recovery Diode (Axial) 206
FMW-24L Diode Schottky Barrier Diode (Frame) 208 RG 4C Diode Ultrafast Recovery Diode (Axial) 207
FMW-4306 Diode Schottky Barrier Diode (Frame) 209 RG 4S Diode Ultrafast Recovery Diode (Axial) 206
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RG 10 Diode Ultrafast Recovery Diode (Axial) 206 RO 2z Diode Rectifier Diode (Axial) 201
RG 10A Diode Ultrafast Recovery Diode (Axial) 206 RP 1H Diode Ultrafast Recovery Diode (Axial) 207
RH 1A Diode Fast Recovery Diode (Axial) 204 RP 3F Diode Fast Recovery Diode (Axial) 204
RH 1B Diode Fast Recovery Diode (Axial) 204 RS 1A Diode Fast Recovery Diode (Axial) 204
RH 1C Diode Fast Recovery Diode (Axial) 204 RS 1B Diode Fast Recovery Diode (Axial) 204
RH 1Z Diode Fast Recovery Diode (Axial) 203 RS 3FS Diode Fast Recovery Diode (Axial) 204
RH 2D Diode Fast Recovery Diode (Axial) 204 RS 4FS Diode Fast Recovery Diode (Axial) 204
RH 2F Diode Fast Recovery Diode (Axial) 204 RU 1 Diode Fast Recovery Diode (Axial) 203
RH 3F Diode Fast Recovery Diode (Axial) 204 RU 1A Diode Fast Recovery Diode (Axial) 204
RH 3G Diode Fast Recovery Diode (Axial) 204 RU 1B Diode Fast Recovery Diode (Axial) 204
RH 4F Diode Fast Recovery Diode (Axial) 204 RU 1C Diode Fast Recovery Diode (Axial) 204
RJ 43 Diode Schottky Barrier Diode (Axial) 210 RU 1P Diode Ultrafast Recovery Diode (Axial) 207
RK 14 Diode Schottky Barrier Diode (Axial) 208 RU 2 Diode Fast Recovery Diode (Axial) 204
RK 16 Diode Schottky Barrier Diode (Axial) 209 RU 2AM Diode Fast Recovery Diode (Axial) 204
RK 19 Diode Schottky Barrier Diode (Axial) 209 RU 2B Diode Fast Recovery Diode (Axial) 204
RK 34 Diode Schottky Barrier Diode (Axial) 208 RU 2C Diode Fast Recovery Diode (Axial) 204
RK 36 Diode Schottky Barrier Diode (Axial) 209 RU 2M Diode Fast Recovery Diode (Axial) 203
RK 39 Diode Schottky Barrier Diode (Axial) 209 RU 2Z Diode Fast Recovery Diode (Axial) 203
RK 44 Diode Schottky Barrier Diode (Axial) 208 RU 20A Diode Fast Recovery Diode (Axial) 204
RK 46 Diode Schottky Barrier Diode (Axial) 209 RU3 Diode Fast Recovery Diode (Axial) 203
RK 49 Diode Schottky Barrier Diode (Axial) 209 RU 3A Diode Fast Recovery Diode (Axial) 204
RL 2 Diode Ultrafast Recovery Diode (Axial) 206 RU 3AM Diode Fast Recovery Diode (Axial) 204
RL 2Z Diode Ultrafast Recovery Diode (Axial) 205 RU 3B Diode Fast Recovery Diode (Axial) 204
RL3 Diode Ultrafast Recovery Diode (Axial) 206 RU 3C Diode Fast Recovery Diode (Axial) 204
RL 3A Diode Ultrafast Recovery Diode (Axial) 206 RU 3M Diode Fast Recovery Diode (Axial) 203
RL 3Z Diode Ultrafast Recovery Diode (Axial) 205 RU 30 Diode Fast Recovery Diode (Axial) 203
RL 4A Diode Ultrafast Recovery Diode (Axial) 206 RU 302 Diode Fast Recovery Diode (Axial) 203
RL 4Z Diode Ultrafast Recovery Diode (Axial) 205 RU 31 Diode Fast Recovery Diode (Axial) 203
RL 10Z Diode Ultrafast Recovery Diode (Axial) 205 RU 4 Diode Fast Recovery Diode (Axial) 203
RM 1 Diode Rectifier Diode (Axial) 201 RU 4A Diode Fast Recovery Diode (Axial) 204
RM 1A Diode Rectifier Diode (Axial) 201 RU 4AMS Diode Fast Recovery Diode (Axial) 204
RM 1B Diode Rectifier Diode (Axial) 201 RU 4B Diode Fast Recovery Diode (Axial) 204
RM 1C Diode Rectifier Diode (Axial) 201 RU 4C Diode Fast Recovery Diode (Axial) 204
RM 1Z Diode Rectifier Diode (Axial) 201 RU 4D Diode Fast Recovery Diode (Axial) 204
RM 2 Diode Rectifier Diode (Axial) 201 RU 4DS Diode Fast Recovery Diode (Axial) 204
RM 2A Diode Rectifier Diode (Axial) 201 RU 4M Diode Fast Recovery Diode (Axial) 203
RM 2B Diode Rectifier Diode (Axial) 201 RU 4z Diode Fast Recovery Diode (Axial) 203
RM 2C Diode Rectifier Diode (Axial) 201 RW54 Diode Schottky Barrier Diode (Axial) 208
RM 2Z Diode Rectifier Diode (Axial) 201 RX 3z Diode Ultrafast Recovery Diode (Axial) 205
RM 3 Diode Rectifier Diode (Axial) 201 RX 10Z Diode Ultrafast Recovery Diode (Axial) 205
RM 3A Diode Rectifier Diode (Axial) 201 RY2A Diode Fast Recovery Diode (Axial) 204
RM 3B Diode Rectifier Diode (Axial) 201 RY3A Diode Fast Recovery Diode (Axial) 204
RM 3C Diode Rectifier Diode (Axial) 201 SAIO01 IC Switching Mode Regulator IC (Surface Mount) 34
RM 4 Diode Rectifier Diode (Axial) 201 SAI02 IC Switching Mode Regulator IC (Surface Mount) 34
RM 4A Diode Rectifier Diode (Axial) 201 SAI03 IC Switching Mode Regulator IC (Surface Mount) 34
RM 4AM Diode Rectifier Diode (Axial) 201 SCM1101M IC High Voltage 3 Phase Motor Driver IC 144
RM 4C Diode Rectifier Diode (Axial) 201 SCM1101MF IC High Voltage 3 Phase Motor Driver IC 144
RM 4Y Diode Rectifier Diode (Axial) 201 SCM1103M IC High Voltage 3 Phase Motor Driver IC 144
RM 4z Diode Rectifier Diode (Axial) 201 SCM1104M IC High Voltage 3 Phase Motor Driver IC 144
RM 10 Diode Rectifier Diode (Axial) 201 SCM1104MF IC High Voltage 3 Phase Motor Driver IC 144
RM 10A Diode Rectifier Diode (Axial) 201 SCM1105MF IC High Voltage 3 Phase Motor Driver IC 144
RM 10B Diode Rectifier Diode (Axial) 201 SCM1106M IC High Voltage 3 Phase Motor Driver IC 144
RM 102 Diode Rectifier Diode (Axial) 201 SCM1106MF IC High Voltage 3 Phase Motor Driver IC 144
RM 11A Diode Rectifier Diode (Axial) 201 SCM1110MF IC High Voltage 3 Phase Motor Driver IC 144
RM 11B Diode Rectifier Diode (Axial) 201 SDA05 Transistor Array for 3-Phase Motor Drive (Surface Mount) 170
RM 11C Diode Rectifier Diode (Axial) 201 SDCO03 Transistor Array for Sink Drive (Surface Mount) 170
RN 1Z Diode Ultrafast Recovery Diode (Axial) 205 SDC04 Transistor Array for Sink Drive (Surface Mount) 170
RN 2z Diode Ultrafast Recovery Diode (Axial) 205 SDC06 Transistor Array for Sink Drive (Surface Mount) 170
RN 32 Diode Ultrafast Recovery Diode (Axial) 205 SDCO7 Transistor Array for 3-Phase Motor Drive (Surface Mount) 170
RN 4A Diode Ultrafast Recovery Diode (Axial) 206 SDHO02 Transistor Array for Sink Drive (Surface Mount) 170
RN 4z Diode Ultrafast Recovery Diode (Axial) 205 SHV-06EN Diode High-Voltage Rectifier Diode 211
RO 2 Diode Rectifier Diode (Axial) 201 SHV-08EN Diode High-Voltage Rectifier Diode 211
RO 2B Diode Rectifier Diode (Axial) 201 SI-3002KWM IC Multi-Output Regulator IC (Surface Mount) 96
RO 2C Diode Rectifier Diode (Axial) 201 SI-3010KD IC Linear Regulator IC (Surface Mount) 20
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SI-3010KF IC Linear Regulator IC 28 SJPA-D3 Diode Schottky Barrier Diode (Surface Mount) 209
SI-3010KM IC Linear Regulator IC (Surface Mount) 16 SJPA-H3 Diode Schottky Barrier Diode (Surface Mount) 209
SI-3010LLSL IC Linear Regulator IC (Surface Mount) 24 SJPA-L3 Diode Schottky Barrier Diode (Surface Mount) 209
SI-3011ZD IC Linear Regulator IC (Surface Mount) 26 SJPB-D4 Diode Schottky Barrier Diode (Surface Mount) 208
SI-3011ZF IC Linear Regulator IC 30 SJPB-D6 Diode Schottky Barrier Diode (Surface Mount) 208
SI-3012KD IC Linear Regulator IC (Surface Mount) 20 SJPB-D9 Diode Schottky Barrier Diode (Surface Mount) 208
SI-3012KM IC Linear Regulator IC (Surface Mount) 16 SJPB-H4 Diode Schottky Barrier Diode (Surface Mount) 208
SI-3012KS IC Linear Regulator IC (Surface Mount) 14 SJPB-H6 Diode Schottky Barrier Diode (Surface Mount) 208
SI-3012LU IC Linear Regulator IC (Surface Mount) 10 SJPB-H9 Diode Schottky Barrier Diode (Surface Mount) 208
SI-3018LSA IC Linear Regulator IC (Surface Mount) 12 SJPB-L4 Diode Schottky Barrier Diode (Surface Mount) 208
SI-3025KM IC Linear Regulator IC (Surface Mount) 16 SJPB-L6 Diode Schottky Barrier Diode (Surface Mount) 208
SI-3025KS IC Linear Regulator IC (Surface Mount) 14 SJPD-D5 Diode Ultrafast Recovery Diode (Surface Mount) 205
SI-3025LSA IC Linear Regulator IC (Surface Mount) 12 SJPD-L5 Diode Ultrafast Recovery Diode (Surface Mount) 205
SI-3033KD IC Linear Regulator IC (Surface Mount) 20 SJPE-H3 Diode Schottky Barrier Diode (Surface Mount) 210
SI-3033KM IC Linear Regulator IC (Surface Mount) 16 SJPE-H4 Diode Schottky Barrier Diode (Surface Mount) 210
SI-3033KS IC Linear Regulator IC (Surface Mount) 14 SJPJ-D3 Diode Schottky Barrier Diode (Surface Mount) 210
SI-3033LSA IC Linear Regulator IC (Surface Mount) 12 SJPJ-H3 Diode Schottky Barrier Diode (Surface Mount) 210
SI1-3033zZD IC Linear Regulator IC (Surface Mount) 26 SJPJ-L3 Diode Schottky Barrier Diode (Surface Mount) 210
SI-3050KD IC Linear Regulator IC (Surface Mount) 20 SJPL-D2 Diode Ultrafast Recovery Diode (Surface Mount) 205
SI-3050KM IC Linear Regulator IC (Surface Mount) 16 SJPL-F4 Diode Ultrafast Recovery Diode (Surface Mount) 205
SI-3050LSA IC Linear Regulator IC (Surface Mount) 12 SJIPL-H2 Diode Ultrafast Recovery Diode (Surface Mount) 205
SI-3090KM IC Linear Regulator IC (Surface Mount) 16 SJPL-L4 Diode Ultrafast Recovery Diode (Surface Mount) 205
SI-3120KM IC Linear Regulator IC (Surface Mount) 16 SJPL-H6 Diode Ultrafast Recovery Diode (Surface Mount) 205
SI-7321M IC 2-phase Stepper Motor Unipolar Driver IC 118 SIPM-H4 Diode Rectifier Diode (Surface Mount) 201
SI-7510 IC 5-phase Stepper Motor Driver IC 128 SIPW-F6 Diode Schottky Barrier Diode (Surface Mount) 208
SI-8001FDE IC Switching Mode Regulator IC (Surface Mount) 50 SJIPX-F2 Diode Ultrafast Recovery Diode (Surface Mount) 205
SI-8001FDL IC Switching Mode Regulator IC (Surface Mount) 50 SJIPX-H3 Diode Ultrafast Recovery Diode (Surface Mount) 205
SI-8001FFE IC Switching Mode Regulator IC 66 SJIPX-H6 Diode Ultrafast Recovery Diode (Surface Mount) 205
SI-8005Q IC Switching Mode Regulator IC (Surface Mount) 48 SJPZ-E20 Diode Power Zener Diode (Surface Mount) 212
SI-8008HD IC Switching Mode Regulator IC (Surface Mount) 52 SJPZ-E33 Diode Power Zener Diode (Surface Mount) 212
SI-8008HFE IC Switching Mode Regulator IC 68 SJPZ-K28 Diode Power Zener Diode (Surface Mount) 212
SI-8008TFE IC Switching Mode Regulator IC 58 SJPZ-N18 Diode Power Zener Diode (Surface Mount) 212
SI-8008TM IC Switching Mode Regulator IC (Surface Mount) 40 SJIPZ-N27 Diode Power Zener Diode (Surface Mount) 212
SI-8010GL IC Switching Mode Regulator IC 60 SJPZ-N33 Diode Power Zener Diode (Surface Mount) 212
SI-8010Y IC Switching Mode Regulator IC 70 SJPZ-N40 Diode Power Zener Diode (Surface Mount) 212
SI-8011NVS IC Switching Mode Regulator IC (Surface Mount) 72 SKP202 Transistor MOS FET 164
SI-8015JF IC Switching Mode Regulator IC 56 SKP253 Transistor MOS FET 164
SI1-8033JD IC Switching Mode Regulator IC (Surface Mount) 38 SLA0201 Thyristor Thyristor Array 188
SI-8033JF IC Switching Mode Regulator IC 56 SLA4030 Thyristor Array for Sink Drive 170
SI-8033S IC Switching Mode Regulator IC 62 SLA4031 Thyristor Array for Sink Drive 170
SI-8033SD IC Switching Mode Regulator IC (Surface Mount) 42 SLA4041 Thyristor Array for Sink Drive 170
SI-8033W IC Switching Mode Regulator IC (Surface Mount) 36 SLA4051 Thyristor Array for Sink Drive 170
SI-8050E IC Switching Mode Regulator IC 54 SLA4052 Thyristor Array for Sink Drive 170
SI-8050HFE IC Switching Mode Regulator IC 68 SLA4060 Thyristor Array for Sink Drive 170
SI1-8050JD IC Switching Mode Regulator IC (Surface Mount) 38 SLA4061 Thyristor Array for Sink Drive 170
SI-8050JF IC Switching Mode Regulator IC 56 SLA4070 Thyristor Array for Source Drive 170
SI-8050S IC Switching Mode Regulator IC 62 SLA4071 Thyristor Array for Source Drive 170
SI-8050SD IC Switching Mode Regulator IC (Surface Mount) 42 SLA4390 Thyristor Array for H-Bridge Motor Drive 170
SI-8050TFE IC Switching Mode Regulator IC 58 SLA5022 Thyristor Array for 3-Phase Motor Drive 170
SI-8050W IC Switching Mode Regulator IC (Surface Mount) 36 SLA5037 Thyristor Array for Sink Drive 170
SI-8050Y IC Switching Mode Regulator IC 70 SLA5041 Thyristor Array for Sink Drive 170
SI-8090JD IC Switching Mode Regulator IC (Surface Mount) 38 SLA5059 Thyristor Array for 3-Phase Motor Drive 170
SI-8090S IC Switching Mode Regulator IC 62 SLA5060 Thyristor Array for 3-Phase Motor Drive 170
SI-8105QL IC Switching Mode Regulator IC 64 SLA5061 Thyristor Array for 3-Phase Motor Drive 170
SI-8120JD IC Switching Mode Regulator IC (Surface Mount) 38 SLA5064 Thyristor Array for 3-Phase Motor Drive 170
SI-8120JF IC Switching Mode Regulator IC 56 SLA5065 Thyristor Array for 5-Phase Motor Drive 170
SI-8120S IC Switching Mode Regulator IC 62 SLA5068 Thyristor Array for 5-Phase Motor Drive 170
SI-8150S IC Switching Mode Regulator IC 62 SLA5073 Thyristor Array for 5-Phase Motor Drive 170
SI-8205NHD IC Switching Mode Regulator IC (Surface Mount) 80 SLA5074 Thyristor Array for 5-Phase Motor Drive 170
SI-8401L IC Switching Mode Regulator IC (with Coil) 86 SLA5075 Thyristor Array for 3-Phase Motor Drive 170
SI-8405NH IC Switching Mode Regulator IC (Surface Mount) 78 SLA5085 Thyristor Array for Sink Drive 170
SI-8405NL IC Switching Mode Regulator IC (Surface Mount) 74 SLA5086 Thyristor Array for Source Drive 170
SI-8501L IC Switching Mode Regulator IC (with Coil) 86 SLA5096 Thyristor Array for 3-Phase Motor Drive 170
SI-8511NVS IC Switching Mode Regulator IC (Surface Mount) 76 SLA5201 Thyristor Array for 3-Phase Motor Drive 170
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SLA5212 Thyristor Array for 3-Phase Motor Drive 170 SMA5106 Transistor Array for Sink Drive 170
SLA5222 Thyristor Array for Simplifed PFC 170 SMA5112 Transistor Array for 3-Phase Motor Drive 170
SLA6012 Thyristor Array for 3-Phase Motor Drive 170 SMA5117 Transistor Array for 3-Phase Motor Drive 170
SLA6020 Thyristor Array for 3-Phase Motor Drive 170 SMA5118 Transistor Array for 3-Phase Motor Drive 170
SLA6022 Thyristor Array for 3-Phase Motor Drive 170 SMA5125 Transistor Array for 3-Phase Motor Drive 170
SLA6023 Thyristor Array for 3-Phase Motor Drive 170 SMA5127 Transistor Array for 3-Phase Motor Drive 170
SLA6024 Thyristor Array for 3-Phase Motor Drive 170 SMA5130 Transistor Array for 3-Phase Motor Drive 170
SLA6026 Thyristor Array for 3-Phase Motor Drive 170 SMA5131 Transistor Array for 3-Phase Motor Drive 170
SLA6805MP IC High Voltage 3 Phase Motor Driver IC 142 SMA5132 Transistor Array for 3-Phase Motor Drive 170
SLA6826M IC High Voltage 3 Phase Motor Driver IC 134 SMA5133 Transistor Array for 3-Phase Motor Drive 170
SLA6827M IC High Voltage 3 Phase Motor Driver IC 134 SMA6010 Transistor Array for 3-Phase Motor Drive 171
SLA6828M IC High Voltage 3 Phase Motor Driver IC 134 SMA6080 Transistor Array for 3-Phase Motor Drive 171
SLAG845M IC High Voltage 3 Phase Motor Driver IC 140 SMAG511 Transistor Array for Stepper Motor drive 171
SLA6868M IC High Voltage 3 Phase Motor Driver IC 138 SMAB821MP IC High Voltage 3 Phase Motor Driver IC 134
SLA7022MU IC 2-phase Stepper Motor Unipolar Driver IC 100 SMAG822MP IC High Voltage 3 Phase Motor Driver IC 134
SLA7024M IC 2-phase Stepper Motor Unipolar Driver IC 104 SMAG823MP IC High Voltage 3 Phase Motor Driver IC 134
SLA7026M IC 2-phase Stepper Motor Unipolar Driver IC 104 SMA6861M IC High Voltage 3 Phase Motor Driver IC 138
SLA7027MU IC 2-phase Stepper Motor Unipolar Driver IC 104 SMA6862M IC High Voltage 3 Phase Motor Driver IC 138
SLA7029M IC 2-phase Stepper Motor Unipolar Driver IC 100 SMAGB863M IC High Voltage 3 Phase Motor Driver IC 138
SLA7031M IC 2-phase Stepper Motor Unipolar Driver IC 106 SMA7022MU IC 2-phase Stepper Motor Unipolar Driver IC 100
SLA7032M IC 2-phase Stepper Motor Unipolar Driver IC 106 SMA7029M IC 2-phase Stepper Motor Unipolar Driver IC 100
SLA7033M IC 2-phase Stepper Motor Unipolar Driver IC 106 SMA7036M IC 2-phase Stepper Motor Unipolar Driver IC 102
SLA7042M IC 2-phase Stepper Motor Unipolar Driver IC 114 SPB-64S Diode Schottky Barrier Diode (Surface Mount) 208
SLA7044M IC 2-phase Stepper Motor Unipolar Driver IC 114 SPB-G34S Diode Schottky Barrier Diode (Surface Mount) 208
SLA7050M IC 2-phase Stepper Motor Unipolar Driver IC 108 SPB-G54S Diode Schottky Barrier Diode (Surface Mount) 208
SLA7051M IC 2-phase Stepper Motor Unipolar Driver IC 108 SPB-G56S Diode Schottky Barrier Diode (Surface Mount) 208
SLA7052M IC 2-phase Stepper Motor Unipolar Driver IC 108 SPI-6631M IC Brushless DC Motor Driver IC 132
SLA7060M IC 2-phase Stepper Motor Unipolar Driver IC 120 SPI-8001TW IC Multi-Output Regulator IC (Surface mount) 92
SLA7061M IC 2-phase Stepper Motor Unipolar Driver IC 120 SPI-8002TW IC Multi-Output Regulator IC (Surface mount) 92
SLA7062M IC 2-phase Stepper Motor Unipolar Driver IC 120 SPI-8003TW IC Multi-Output Regulator IC (Surface mount) 92
SLA7065M IC 2-phase Stepper Motor Unipolar Driver IC 116 SPI-8010A IC Switching Mode Regulator IC (Surface Mount) 44
SLA7066M IC 2-phase Stepper Motor Unipolar Driver IC 116 SPX-62S Diode Ultrafast Recovery Diode (Surface Mount) 205
SLA7067M IC 2-phase Stepper Motor Unipolar Driver IC 116 SPX-G32S Diode Ultrafast Recovery Diode (Surface Mount) 205
SLA7070MPR IC 2-phase Stepper Motor Unipolar Driver IC 110 STA203A Thyristor Triac Array 190
SLA7070MR IC 2-phase Stepper Motor Unipolar Driver IC 110 STA301A Transistor Array for Sink Drive 171
SLA7071MPR IC 2-phase Stepper Motor Unipolar Driver IC 110 STA302A Transistor Array for 3-Phase Motor Drive and Source Drive 171
SLA7071IMR IC 2-phase Stepper Motor Unipolar Driver IC 110 STA303A Transistor Array for 3-Phase Motor Drive and Sink Drive 171
SLA7072MPR IC 2-phase Stepper Motor Unipolar Driver IC 110 STA322A Transistor Array for Source Drive 171
SLA7072MR IC 2-phase Stepper Motor Unipolar Driver IC 110 STA401A Transistor Array for Sink Drive 171
SLA7073MPR IC 2-phase Stepper Motor Unipolar Driver IC 110 STA402A Transistor Array for Source Drive 171
SLA7073MR IC 2-phase Stepper Motor Unipolar Driver IC 110 STA403A Transistor Array for Sink Drive 171
SLA7075MPR IC 2-phase Stepper Motor Unipolar Driver IC 122 STA404A Transistor Array for Sink Drive 171
SLA7075MR IC 2-phase Stepper Motor Unipolar Driver IC 122 STA406A Transistor Array for Sink Drive 171
SLA7076MPR IC 2-phase Stepper Motor Unipolar Driver IC 122 STA408A Transistor Array for Source Drive 171
SLA7076MR IC 2-phase Stepper Motor Unipolar Driver IC 122 STA412A Transistor Array for Sink Drive 171
SLA7077MPR IC 2-phase Stepper Motor Unipolar Driver IC 122 STA413A Transistor Array for Sink Drive 171
SLA7077MR IC 2-phase Stepper Motor Unipolar Driver IC 122 STA421A Transistor Array for Source Drive 171
SLA7078MPR IC 2-phase Stepper Motor Unipolar Driver IC 122 STA431A Transistor Array for H-Bridge Motor Drive 171
SLA7078MR IC 2-phase Stepper Motor Unipolar Driver IC 122 STA434A Transistor Array for H-Bridge Motor Drive 171
SLA7080MPR IC 2-phase Stepper Motor Unipolar Driver IC 112 STA457C Transistor Array for H-Bridge Motor Drive 171
SLA7080MR IC 2-phase Stepper Motor Unipolar Driver IC 112 STA460C Transistor Array for Sink Drive 171
SLA7081MPR IC 2-phase Stepper Motor Unipolar Driver IC 112 STA471A Transistor Array for Sink Drive 171
SLA7081MR IC 2-phase Stepper Motor Unipolar Driver IC 112 STA472A Transistor Array for Source Drive 171
SLA7082MPR IC 2-phase Stepper Motor Unipolar Driver IC 112 STA473A Transistor Array for Sink Drive 171
SLA7082MR IC 2-phase Stepper Motor Unipolar Driver IC 112 STA475A Transistor Array for Sink Drive 171
SLA7083MPR IC 2-phase Stepper Motor Unipolar Driver IC 112 STA481A Transistor Array for Sink Drive 171
SLA7083MR IC 2-phase Stepper Motor Unipolar Driver IC 112 STA485A Transistor Array for Sink Drive 171
SLA7611M IC 3-phase Stepper Motor Driver IC 126 STA491A Transistor Array for H-Bridge Motor Drive 171
SMA4020 Transistor Array for Source Drive 170 STA6940M IC Brush DC Motor Driver IC 130
SMA4021 Transistor Array for Source Drive 170 STA801M IC Multi-output Regulator IC 90
SMA4030 Transistor Array for Sink Drive 170 STA811M IC Switching Mode Regulator IC 82
SMA4032 Transistor Array for Sink Drive 170 STA821M IC Switching Mode Regulator IC 84
SMA4033 Transistor Array for Sink Drive 170 STDO1IN Transistor Audio (Darlington) 160
SMA4036 Transistor Array for Sink Drive 170 STDO1P Transistor Audio (Darlington) 160
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STDO3N Transistor Audio (Darlington) 160
STDO3P Transistor Audio (Darlington) 160
SV-3Ss Diode Silicon Varistor (Axial) 213
SV-4Ss Diode Silicon Varistor (Axial) 213
SX68001M IC High Voltage 3 Phase Motor Driver IC 136
SX68002M IC High Voltage 3 Phase Motor Driver IC 136
SX68003M IC High Voltage 3 Phase Motor Driver IC 136
SZ-10N27 Diode Power Zener Diode (Surface Mount) 212
SZ-10N40 Diode Power Zener Diode (Surface Mount) 212
SZ-10NN27 Diode Power Zener Diode (Surface Mount) 212
SZ-10NN40 Diode Power Zener Diode (Surface Mount) 212
TF361H-A Thyristor Thyristor 188
TF541S-A Thyristor Thyristor 188
TF561S-A Thyristor Thyristor 188
TFA37S Thyristor Thyristor 188
TFA38S Thyristor Thyristor 188
TFA57S Thyristor Thyristor 188
TFA58S Thyristor Thyristor 188
TFA87S Thyristor Thyristor 188
TFA88S Thyristor Thyristor 188
TFA107S Thyristor Thyristor 188
TFA108S Thyristor Thyristor 188
TFC563D Thyristor Thyristor for HID Lamp Ignition 188
TMA104S-L Thyristor Triac 190
TMA106G-L Thyristor Triac 190
TMA106H-L Thyristor Triac 190
TMA106S-L Thyristor Triac 190
TMA124S-L Thyristor Triac 190
TMA126G-L Thyristor Triac 190
TMA126H-L Thyristor Triac 190
TMA126S-L Thyristor Triac 190
TMA164B-L Thyristor Triac 190
TMA164P-L Thyristor Triac 190
TMA164S-L Thyristor Triac 190
TMA166B-L Thyristor Triac 190
TMA166G-L Thyristor Triac 190
TMA166H-L Thyristor Triac 190
TMA166P-L Thyristor Triac 190
TMA166S-L Thyristor Triac 190
TMA204S-L Thyristor Triac 190
TMA206S-L Thyristor Triac 190
TMA254B-L Thyristor Triac 190
TMA256B-L Thyristor Triac 190
TMA34S-L Thyristor Triac 190
TMA36G-L Thyristor Triac 190
TMA36H-L Thyristor Triac 190
TMA36S-L Thyristor Triac 190
TMAS54S-L Thyristor Triac 190
TMA56G-L Thyristor Triac 190
TMAS56H-L Thyristor Triac 190
TMAS56S-L Thyristor Triac 190
TMAB84S-L Thyristor Triac 190
TMA86G-L Thyristor Triac 190
TMAB86H-L Thyristor Triac 190
TMAB86S-L Thyristor Triac 190
TMB166S-L Thyristor Triac 190
TMB206S-L Thyristor Triac 190
VR-60SS Diode Silicon Varistor (Axial) 213
VR-61SS Diode Silicon Varistor (Axial) 213
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Sanken Electric Co., Ltd.

Overseas Sales Headquarters
Metropolitan Plaza Building, 1-11-1 Nishi-lkebukuro
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WORLDWIDE SALES OFFICES

o China

Sanken Electric Hong Kong Co., Ltd.
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Fax: 852-2735-5494

Sanken Electric (Shanghai) Co., Ltd.
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Fax: 86-755-3391-9368

Taiwan Sanken Electric Co., Ltd.

Room 1801, 18th Floor, 88 Jung Shiau East Road
Sec. 2, Taipei 100, Taiwan R.O.C.

Tel: 886-2-2356-8161

Fax: 886-2-2356-8261

® Korea

Sanken Electric Korea Co., Ltd.
Samsung Life Yeouido Building 16F,
23-10, Yeouido-Dong, Yeongdeungpo-gu,
Seoul 150-734, Korea

Tel: 82-2-714-3700

Fax: 82-2-3272-2145

® Singapore

Sanken Electric Singapore Pte. Ltd.
150 Beach Road, #14-03 The Gateway West
Singapore 189720

Tel: 65-6291-4755

Fax: 65-6297-1744

® Malaysia

Sanken Electric (Malaysia) Sdn. Bhd.

Block B-20-5, Level 20, Northpoint Midvalley City,

No.1, Medan Syed Putra Utara, 59200 Kuala Lumpur, Malaysia
Tel: 60-3-2282-2345

Fax: 60-3-2282-6345

® United Kingdom

Sanken Power Systems (UK) Ltd.
Pencoed Technology Park

Pencoed, Bridgend CF35 5HY, United Kingdom
Tel: 44-1656-869-100

Fax: 44-1656-869-162

® United States

Allegro MicroSystems, Inc.

115 Northeast Cutoff

Worcester, Massachusetts 01606, U.S.A.
Tel: 1-508-853-5000

Fax: 1-508-853-7895

Allegro MicroSystems, Inc.
14 Hughes Street, Suite B105
Irvine, California 92618, U.S.A.
Tel: 1-949-460-2003

Fax: 1-949-460-7837

@ This is notification that you, as purchaser of the products/technology, are not allowed to perform any of the following:

1. Resell or retransfer these products/technology to any party intending to disturb international peace and security.

2. Use these products/technology yourself for activities disturbing international peace and security.

3. Allow any other party to use these products/technology for activities disturbing international peace and security.

Also, as purchaser of these products/technology, you agree to follow the procedures for the export or transfer of these products/technology,

under the Foreign Exchange and Foreign Trade Law, when you export or transfer the products/technology abroad. H1-O03EEO0-1004015ND
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