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ACAUHON / WARNING

e The information in this publication has been carefully checked and is believed to be

accurate; however, no responsibility is assumed for inaccuracies.

Sanken reserves the right to make changes without further notice to any products herein

in the interest of improvements in the performance, reliability, or manufacturability of its

products. Before placing an order, Sanken advises its customers to obtain the latest
version of the relevant information to verify that the information being relied upon is
current.

Application and operation examples described in this catalog are quoted for the sole

purpose of reference for the use of the products herein and Sanken can assume no

responsibility for any infringement of industrial property rights, intellectual property rights
or any other rights of Sanken or any third party which may result from its use.

When using the products herein, the applicability and suitability of such products for the

intended purpose or object shall be reviewed at the users responsibility.

Although Sanken undertakes to enhance the quality and reliability of its products, the

occurrence of failure and defect of semiconductor products at a certain rate is inevitable.

Users of Sanken products are requested to take, at their own risk, preventative measures

including safety design of the equipment or systems against any possible injury, death,

fires or damages to the society due to device failure or malfunction.

e Sanken products listed in this catalog are designed and intended for the use as
components in general purpose electronic equipment or apparatus (home appliances,
office equipment, telecommunication equipment, measuring equipment, etc.).

Before placing an order, the user’s written consent to the specifications is requested.

e The use of Sanken products without the written consent of Sanken in the applications

where extremely high reliability is required (aerospace equipment, nuclear power control

systems, life support systems, etc.) is strictly prohibited.

Anti radioactive ray design is not considered for the products listed herein.

This publication shall not be reproduced in whole or in part without prior written approval

from Sanken.

e Gallium arsenide is used in some of the products listed in this publication. These
products are dangerous if they are burned or smashed in the process of disposal. It is
also dangerous to drink the liquid or inhale the gas generated by such products when
chemically disposed.
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Alternators

®Diodes (p.127)
Solder and press fit type as well as Zener type is available.
SG-9/SG-10/SG-14

®Regulator ICs
Custom-made (contact our sales reps.)

Fuel Injectors

@ Injector transistors (p.84 and after)

Throttle System

® DC Motor Driver ICs (p.60 and after)
Control IC and full bridge power stage in a single package.
Surface-mounting type series are also available.
SI-5300 / SPF7301

® Motor Driver Transistor Arrays (p.99)
H-bridge of NPN x 2 and PNP x 2 in a single package.
With integrated back emf. clamp diode.
SLA8004

® Motor driver power transistors (p.68 and after)
With integrated back emf. clamp diode.
2SA1568 / 25C4065

Transistors and MOS FETs are available in discretes and arrays in

various packages.

25B1622 / 2SC4153 / 2SD2382 / MN611S / STA461C /
STA463C / STA508A / SDCO09 / SDK09 / SPF0001 / SSD103

Headlamps

@ HID lamp driver ICs (p.64 and after)

High-voltage controller IC and 4-circuit power stage in a

single package.
Direct drive from CPU.
SLA2402M / SLA2403M / SMA2409M

@ Thyristors for HID lamp ignition (p.125 and after)

Best suited to C-discharge SW element on high-voltage

primary side of an igniter.

Integrates a reverse direction diode.
High di/dt resistance

TFC561D / TFC562D

@®MOS FET arrays for driving HID lamps (p.122)
4 circuits of N-ch MOS FETs of 450V/7A in a single package.

SMA5113

@ 2-ph stepper-motor driver ICs for AFS (p.58 and after)
Low output saturation voltage, integrated recovery diode,

surface-mount.
SPF7211

Ignition System

® High-voltage diodes for ignition (p.128)
Withstand voltage range: 0.5 to 15kV
SHV-01JN / SHV-05J / SHV-06JN

@ Ignition transistors (.89 and after)
2SD2141 / MN638S

@Ignition ICs
Custom-made (contact our sales reps.)



® Multi-chip LED modules (p.142)

Car Navigation and Audig
- @ Various LEDs (p.133)
Power Steering

® Motor driver MOS FETs (p.108 and after)
Various packages integrating low ON resistors,
bidirectional Zener diodes, etc.

2SK3710 / 2SK3711 / 2SK3724 / 2SK3800 /
2SK3801 / 2SK3803 / 2SK3851

Tail Lamps

®Power LED
Custom-made
(contact our sales reps.)
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® Heater driver MOS FETs (p.115)
Low ON resistor and integral gate protection
diode.

FKV460S

ABS and VDC

@ AT solenoid drivers (high-side power switch ICs) (p.26 and after) ® Solenoid/motor driver MOS FETs (p.108 and after)
Integral diagnostic function, surface-mount, 2- and 3-circuit types and other Various packages from discretes to arrays.
diverse models. 2SK3710 / FKV660S / SLA5027 / SDK08
SI-5151S / SPF5003 / SPF5004 / SPF5007 / SLA2502M @ Solenoid/motor driver ICs (p.54)

@ AT linear solenoid driver (high-side power switch ICs) (p.46 and after) Surface-mount 4-circuit type with output voltage monitor.
Integral current detection resistor, current monitor output, surface-mount and SPF5012

2-circuit types are also available.

SPF5017 / SPF5018






ICs

1-1. Regulator ICs

App|ication NOtE e 7
Dropper Type Regulator ICs oo 8
S1-3001S (5v/1A, With Output ON/OFF Control)--- 8
SI-3003S (5V/0.8A, 3-terminal) «-:-----:eeeeeos 10

SI-3101'S (5V/0.44, 50/0.07A, 2-output, With Output ON/OFF Control) 12
SI-3102S (5V/0.1, 5V/0.048, 2-output, With Output ONJOFF Control) 14
Dropper Type System Regulator ICs - 16
SI1-33228S (5V, Surface-mount) ------weseeees 16
SPF3004 (5v/0.4A, 3.3V/0.2A, Surface-mount 2-output) 18
SPF3006 (5V/0.4A, 5V/0.2A, Surface-mount 2-output) 20
Switching Type Regulator ICs - 22
SI-8201S (BV/3A) wwovvevevseeerevessssssiniiens 22

1-2. Power Switch ICs

High-side Power Switch ICs e 24
SDHO4 (With Diagnostic Function, Surface-mount 2-circuits) 24
SI-51518S (With Diagnostic Function)---- 26

SI-51528S (With Diagnostic Function)
SI-5153S (With Diagnostic Function, Built-in Zener Diode)30
SI-5154S (with Diagnostic Function, Built-in Zener Diode) 32
SI-51558S (With Diagnostic Function)------ 34
SLA2501M (with Diagnostic Function, 3-circuits) 36
SLA2502M (With Diagnostic Function, 4-circuits) 38
SPF5003 (With Diagnostic Function, Surface-mount 2-circuits) 40
SPF5004 (with Diagnostic Function, Surface-mount 2-circuits) 42
SPF5007 (With Diagnostic Function, Surface-mount 3-circuits) 44
SPF5017 (Surface-mount 2-circuit, current monitor output function) 46
SPF5018 (Surface-mount, current monitor output function) 48
Low-side Switch ICs e 50
SPF5002A (Surface-mount 4-circuits) 50
SPF5009 (With Diagnostic Function, Surface-mount 4-circuits) 52
SPF5012 (Surface-mount 4-circuits with Output Monitor) 54

1-3. Motor Driver ICs

Stepper-motor Driver ICs e 56
SLAAT708M (B0V, 1.5A) w+verververosororoe 56
SPE7211 (40V, 0.88) +rvrreroesosossoroe 58

DC MotOor Driver [Cs e 60
SI-5300 (40V, 5A) oo 60
SPF7301 (B6V, 7A) e 62

1-4. HID Lamp Driver ICs

SLA2402M (500V, 15A) wreerssreeessenesssesessacees 64
SLA2403M (BO0V, TA) w+wevseeesseesseeseresssesnens 68
SMA2409M (B00V, TA) ++eevveeesesssssiveneeeseennss 72
1-5. Custom ICs  ~ommmnnns 76






Application Note for Regulator ICs

B Temperature and Reliability

Reliability of an IC is generally heavily dependent on
operating temperature. Heat radiation must be fully
considered, and an ample margin should be given
to the radiating area in designing heatsinks. When
mounting ICs on heatsinks, always apply silicone
grease and firmly tighten. Air convection should
actively be used in actual heat dissipation. The
reliability of capacitors and coils, the peripheral
components, is also closely related to temperature.
A high operating temperature may reduce the
service life. Exceeding the allowable temperature
may cause coils to be burned or capacitors to be
damaged. Make sure that output smoothing coils
and input/output capacitors do not exceed their
allowable temperature limit in operation. We
recommend, in particular, to provide an ample
margin for the ratings of coils to minimize heat
generation.

B Power Dissipation (Pp)
1. Dropper Type
Pp = lo ® [Vin (mean) - Vo]
2. Switching Type
Po=Voe |o(%-1) “Veelo(1-12)
Efficiency 77y depends on input/output conditions.

Refer to the efficiency characteristics.
Vo : Output voltage
Vin: Input voltage
lo : Output current

77y : Efficiency
Ve : Diode forward voltage

B Heatsink Design

The maximum junction temperature Tj (max) and the
maximum case temperature Tc (max) given in the
absolute maximum ratings are specific to each
product type and must be strictly met. Thus,
heatsink design must be performed in consideration
of the condition of use which affects the maximum
power dissipation Pp (max) and the maximum
ambient temperature Ta (max). To facilitate heatsink
design, the relationship between these two
parameters is presented in the Ta-Pp characteristic
graphs. Heatsink design must be performed in the
following steps:

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

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

3. Identify the intersection on the Ta-Pp charac-
teristic graph and obtain the size of the
heatsink to be used.

The size of a heatsink has been obtained. In actual
applications, a 10 to 20% derating factor is

generally used. Moreover, the heat dissipation
capacity of a heatsink is heavily dependent on how
it is mounted. It is therefore important and
recommended to measure the heatsink and case
temperature in actual operating environments.

H Setting DC Input Voltage

Observe the following precautions when setting the

DC input voltage:

* VIN(min) must be at least the set output voltage
plus dropout voltage for the dropper type. It must
be at least the recommended lowest input
voltage for the switching type.

* VIN(max) must not exceed the DC input voltage of
the electrical characteristics.

M Screw Torque

Screw torque should be between 0.588 to 0.686
[N e m] (6.0 to 7.0 [kgf e cm]).

B Recommended silicone grease

Volatile type silicone grease may produce cracks
after elapse of long term, resulting in reducing heat
radiation effect.

Silicone grease with low consistency (hard grease)
may cause cracks in the mold resin when screwing
the product to a heatsink.

Type Suppliers
G746 Shin-Etsu Chemical Co., Ltd.
YG6260 GE Toshiba Silicones Co., Ltd.
SC102 Dow Corning Toray Silicone Co., Ltd.
H Others

This product may not be connected in parallel.
The switching type may not be used for current
boosting and stepping up voltage.



Dropper Type Regulator ICs [With Output ON/OFF Control]

Features

@ Output current of 1.0A

SI-3001S

External Dimensions (unit: mm)

#3.2%02

. . . 4.2%02
@ 5-terminal type <output on/off control, variable output voltage (rise only)> 100t " Y
@ Voltage accuracy of +2% NI J 3 L
@ Low dropout voltage =1V at lo =1.0A, =0.5V at [0=0.4A Q}\ﬂ\ & ﬁgl o
@ Built-in overcurrent, overvoltage and thermal protection circuits N 2 [
@ Withstands external electromagnetic noises 3
. o)
@ TO220 equivalent full-mold package €
= .
" Ud -
Absolute Maximum Ratings (TN
(Ta=25°C) ‘ ‘ ‘ ‘ “» 0.95%015
Parameter Symbol Ratings Unit Conditions AL 085 8% GI
s =
DC Input Voltage Vin 35 Vv ! ! Y H
0.45 ||
Output Control Terminal Voltage Ve Vin \' J
3.91‘”! 4.3
Output Current lo 1.0 ¥ A 8.0%07
Po1 18 w With infinite heatsink
Power Dissipation 1.GND
Pp2 15 w Stand-alone without heatsink 2.Vc(on/off)  a: Part No.
3.V, :
Junction Temperature Tj -40to +125 °C 4. Vgsense b: Lot No.
Operating Temperature Tor -40 to +100 °C 5. Vin
Storage Temperature Tstg -40to +125 °C (Forming No. 1101)
Junf:tlon to Case Thermal bc 55 oW
Resistance
Junction to Ambient-Air Thermal o . .
j- 3 tand-all ithout heatsink H H H H
Resistance Ora 667 /AW | Stand-alone without heatsin Equivalent Circuit Diagram
50 9 03
Vi I Ve
. L. " R TR [T T T mic. ~ N 4
Electrical Characteristics ! 5 L | Vo sense
(Tj=25°C, Vin=14V unless otherwise specified) \ Rg :
a
Ratings ey F !
Parameter Symbol - Unit Conditions e ‘ |
min typ max : d #1»5 <t |
|
Input Voltage Vin 6*2 30* v 20 : j—‘ '# b L (E? " :
I
Output Voltage Vo 4.90 5.00 5.10 v Vin=12to 16V, lo=0.4A Ve softy lj ° 1 19| 1
R: |
05 v 10=0.4A | : |
Dropout Voltage Voir e e e -
1.0 v lo=1.0A Uq
. . - - a : Pre-regulator GND e : Drive circuit
Line Regulation AVo LINE 30 mV lo=0.4A, Vin=6 to 16V b - Output ON/OFF control f : Error amplifier
Load Regulation AVo Loap 100 mv lo=0to 0.4A c: Therrr_1a| protection . g : Reference voltage
d : Over-input and overcurrent protection
Output Voltage Temperature | \y, /o1 +0.5 MV | lo=5mA, Ta=-10 to +100°C
Coefficient
Ripple Rejection Rees 54 dB | f=100t0 120Hz Standard Circuit Diagram
Quiescent Circuit Current [[] 3 10 mA lo=0A
. . D1
Overcurrent Protection Starting st 1.0+ A e PR .
Current ! !
)
— Output ON Ve, 1 2.0* o—_:bf
S | Control Voltage
€ Output OFF | Vg, 1L 0.8 \"
o DC input 1 c DC output
'(—) Output ON lc,H 20 uA Vc=2.7V ViN © Vo
> | Control Current
Output OFF le,iL -0.3 mA Vc=0.4V
Notes:

*1. Since Pp(max)=(Vin-Vo) ® lo=18(W), Vin(max)and lo(max)may be limited depending on operating conditions. Refer to the

Ta-Pp curve to compute the corresponding values.

*2. Refer to the dropout voltage.

*3. Is1 rating shall be the point at which the output voltage Vo (Vin = 14V, lo = 0.4A) drops to -5%.
*4. The output control terminal Vc is pulled up inside the IC. Each input level can be directly driven with LS-TTL ICs. Thus,
LS-TTL direct driving is also possible.

Co:
C1, C2:

Output capacitor (47 to 100uF, 50V)

Input capacitors (C1: approx. 47uF, C2: approx. 0.33pF).
These are required for inductive input lines or long wiring.
Tantalum capacitors are recommended for C1 and Co,
especially at low temperatures.

Protection diode. Required as protection against reverse
biasing between input and output.

(Recommended diode: Sanken EU2Z.)



Dropper Type Regulator ICs [With Output ON/OFF Control] ~ SI-3001S

Electrical Characteristics

M lo vs Vpir Characteristicsc
0.5

0.4

0.3

0.2 /

Dropout voltage Voir (V)

0.1

0 0.5 1.0

Output current lo (A)

Il Output Voltage Temperature Characteristics

5.1

s Vin=

S 30(V)

= 16(V) 12—

(]

£ B e —a e

> ,

5 )

E- 7 55V) Vin—lout condition

8 - 55(V)/1.0(A) _|
12 (V)/0.4(A)
14 (V)/0.4(A)
16 (V)/0.4(A) |
30 (v)/ 0(A)

49
-50 0 50 100 150

Ambient temperature Ta (°C)

Il ON/OFF Control Characteristics
6

Ic‘)=0‘(A) ‘
Vin=14 (V)

Output voltage Vo (V)
w

I
ON OFF
N

0 1 2 3 4 5

Output ON/OFF control voltage Vc (V)

H Overvoltage Protection Characteristics
6

Output voltage Vo (V)

10 20 30 40 50

Input voltage Vin (V)

H Line Regulation

5.1 |
|
lo=
0(A)
= 0.4 (A)
S 1.0 (A)
o 5.0 — // ———
g /
3
5
2
3
o
4.9
O:F

0 5 10 15 20 25 30

Input voltage Vin (V)

M Rise Characteristics

7
6
s 5 | Load resistance co
s
23 4
8
2 s \
2 ’\‘12@
=3
2
°© ]
5(Q)
1 (0]
0
0 2 4 6 8 10

Input voltage Vin (V)

l Overcurrent Protection Characteristics

6

5 ~
s I, Niow)
8 4 TN
. 777
S ssv V /7 /
© 14(v)

20 25 3.0

Output current o (A)

W Ta—Pp Characteristics

20 T T

746 sil
With infinite heatsink Use G746 silicone grease

(Shin-Etsu Chemical) and
\aluminum heatsink.
15 ‘
200200 2mm (2.3°C/W) \
10 [1002100¢2mm (5.2°C/W) \ \
7575¢2mm (7.6°C/W) \\\
\\

—

/

Power Dissipation Pp (W)

Without heatsink
—
—

V//

0
-30-20 0 20 40 60 80 100

Operating temperature Ta (°C)

H Load Regulation

5.1 |

\

Vin=

30 (V)
% 121016 (V)
S 7 55 (V)
® 5.0
(=]
g
3
>
5
Q
£
o

49
% 05 1.0

Output current lo (A)

M Quiescent Circuit Current

15 T 1
lo=0(A)

T
E
g 10
€
[
5
o
€
[
2 5
2
=]
O /

0

0 2 4 6 8 10

Input voltage Vin (V)

H Thermal Protection Characteristics
6

lo=0(A) |
Vin=6(V)

Output voltage Vo (V)
w

oL =
0125 130 135 140 145 150 155

Ambient temperature Ta (°C)

Note on Thermal Protection Characteristics:
The thermal protection circuit is intended for protection
against heat during instantaneous short-circuiting. Its
operation, including reliability, is not guaranteed for
short-circuiting over an extended period of time.
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Dropper Type Regulator ICs [3-terminal]

Features

@ 3-terminal IC regulator with 0.8A output current

@ Voltage accuracy of +2%

® Low Dropout voltage =0.5V at lo=0.5A, =1V at l0=0.8A

@ Built-in dropping type overcurrent, overvoltage and thermal protection circuits
® TO220 equivalent full-mold package

Absolute Maximum Ratings

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

DC input voltage Vin 35 \"
Output current lo 0.8 *2 A

Pp1 22 w With infinite heatsink
Power Dissipation

Po2 1.8 w Stand-alone without heatsink
Junction temperature Tj -40 to +150 °C
Operating temperature Tor -40 to +100 °C
Storage temperature Tstg -40 to +150 °C
Junction to case thermal resistance fi-c 5.5 °C/W
JurTction to ambient-air thermal fi-a 66.7 °C/W Stand-alone without heatsink
resistance

Electrical Characteristics
(Tj=25°C, Vin=14V, l10=0.5A unless otherwise specified)

Ratings y .
Parameter Symbol - Unit Conditions
min typ max

Input voltage Vin 6*2 30*1 '
Output voltage Vo 4.90 5.00 5.10 \"

0.5 v 1o=0.5A
Dropout voltage Voir

1.0 \' 1o=0.8A
Line regulation AVo Line 30 mV Vin=8 to 16V
Load regulation AVo Loap 100 mV lo=0 to 0.5A
Ripple rejection RRey 54 dB =100 to 120Hz
Quiescent circuit current (] 3 10 mA lo=0A
Overcurrent protection starting lst 0.9* A
current

Notes:

*1.8ince Pp(max) = (Vin-Vo) ® lo=22 (W), Vin(max) and lo(max) may be limited depending on operating conditions. Refer to the
Ta—Pp curve to compute the corresponding values.

*2. Refer to the dropout voltage.

*3. 1S1 rating shall be the point at which the output voltage Vo (Vin=14V, 10=0.5A) drops to -5%.

SI-3003S

External Dimensions (unit: mm)

4.210.2
¢3_2102 10:&2 2_5ﬂ]v2
t .
o
JJild (6@
S B
~
Q
bl
(=]
o
Y I—
bC— |8 261015
-
T
‘ 0.94:015
3 ‘ | 0.85%8%
40P1.7101526,8015 0.45%8%

(root dimensions)

Terminal connections
1.Vin
2. (NC) a: Part No.
3. GND b: Lot No.
4. (NC)
5.Vo
(Forming No. 1115)

12345

Equivalent Circuit Diagram

3
GND

Standard Circuit Diagram

DC input 41 N DC output
11 TC, -C Co
ViN Gl L Vo
H .
[, o
e, o

Co: Output capacitor (47 to 100uF, 50V)

*1C4,C2: Input capacitors (C1: approx. 47uF, C2: approx. 0.33uF).
These are required for inductive input lines or long
wiring. Tantalum capacitors are recommended for C+
and Co, especially at low temperatures.

*2D1:  Protection diode. Required as protection against reverse
biasing between input and output.

(Recommended diode: Sanken EU2Z.)



Dropper Type Regulator ICs [3-terminal]  SI-3003S

Electrical Characteristics

M lo vs Voir Characteristics
0.5

1
IS

o
w

o
[S)

Dropout voltage Vbir (V)

/

o
o

"

0 0.2 0.4 0.6 0.8

Output current lo (A)

Il Output Voltage Temperature Characteristics

5.1
% Vin/lo:
> 30V/0A
@ 14V/0.5A
E 5.0 6V/0.8A
E " AN ﬁ—\
3 a
3 /

I
4.9
-50 0 50 100 150

Ambient temperature Ta (°C)

Il Overcurrent Protection Characteristics
6

Output voltage Vo (V)
w

0 0.5 1.0 1.5 2.0 25

Output current o (A)

M Line Regulation

5.1
s
2 50
° |
o ﬁ"
% lo=0A 10=0.5, 0.8A |
2 =0.2A =0.2A
H =0.5A =0A
£ =0.8A
3 4.9

ol

0 5 10 15 20 25 30 35

Input voltage Vi (V)

M Rise Characteristics

6
[
lo=0A
51 =05A
=0.8A N0y

/
L/

Output voltage Vo (V)
w

0 2 4 6 8 10

Input voltage Vin (V)

l Thermal Protection Characteristics
6

Vin=6V
lo=5mA

Output voltage Vo (V)
w

|
\
2 \
\
\

120 140 160 180 200

Ambient temperature Ta (°C)

Note on Thermal Protection Characteristics:

The thermal pr ion circuit is i led for pr
against heat during instantaneous short-circuiting. Its
operation, including reliability, is not guaranteed for
short-circuiting over an extended period of time.

M Load Regulation

5.1
s
S 5.0
(9]
[=]
o]
£ Vin=35V
> =25V
: i
3 a9 -
ol
0 0.2 0.4 0.6 0.8

Output current lo (A)

M Circuit Current

250

N
o
o

-
o
o

Ground current Ig (mA)

a
o o
=] =]
\

0 5 10 15 20 25 30 35

Input voltage Vi (V)

M Ta—Pp Characteristics

25 T T — T
With infinite heatsink With silicone grease
Heatsink: aluminum
i
g 200 200 *2mm
s lesom)
| | N\, A
c 15 T T N
-% 100100 *2mm \\
=3 (5.2°C/W)
2 o1 NN
a } } N\
5 7575%2mm N~ \
H 7.6°C N
S 5 ( i /W) N
Without heatsink
0 \
-40 0 40 80 100

Operating temperature Ta (°C)

11
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Dropper Type Regulator ICs [2-output]

Features

@ Single input dual output <sub output (5V/0.07A), main output (5V/0.4A)>
@ Main output can be externally turned ON/OFF (with ignition switch, etc.)

<most suitable as memory backup power supply>
@ Low standby current (=0.8mA)

® Low dropout voltage

=1V

@ Built-in dropping type overcurrent, overvoltage and thermal protection circuits
® TO220 equivalent 5-terminal full-mold package

Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit Conditions
DC input voltage Vin 40 \
Battery reverse connection Vine -13*¢ One minute
Output control terminal voltage Ve Vin \'
CH1 lot 0.07 ™' A
Output current
CH2 lo2 0.4* A
Po1 18 w With infinite heatsink
Power Dissipation
Pp2 1.5 w Stand-alone without heatsink
Junction Temperature Tj -40 to +125 °C
Operating temperature Top -40to +115 °C
Storage temperature Tstg -40 to +125 °C
Junction to case thermal resistance bi-c 5.5 °C/W
.::Sr:;:::lr;:o ambient-air thermal Oj-a 66.7 °C/W | Stand-alone without heatsink
Electrical Characteristics (Tj=25°C, V=14V unless otherwise specified)
Ratings
Parameter Symbol - Unit Conditions
min typ max
Input voltage Vin 6*2 35 *1
CH1 Vo1 4.80 5.00 5.20 lo=0.05A
Output voltage
CH2 Vo2 4.80 5.00 5.20 lo=0.3A
Channel-channel voltage difference AVo ~0.1 0.1 v lo1=0to 0.05A
(Vo1—Vo2) ' : lo2=0 to 0.3A
CH1 VbiF1 1.0 lo1=0.05A
Dropout voltage
CH2 Vbir2 1.0 l02=0.4A
L \ati CH1 AVo LNet 10 30 mv Vin=6 to 18V, lo=0.05A
ine regulation
CH2 AVo Lne2 10 30 mv Vin=6 to 18V, lo=0.3A
Load Jati CH1 AVo Loapt 30 70 mv lo1=0 to 0.05A
oad regulation
CH2 AVo Lorn2 40 70 mV lo2=0 to 0.3A
CH1 RreJt 54 dB f=100 to 120Hz
Ripple rejection
CH2 RRes2 54 dB f=100 to 120Hz
Quiescent circuit current lq 0.8 mA lo1=0A, Vc=0V
*3
Overcurrent protection | CH1 lsn1 0.1
starting current CH2 lsn)2 0.5*3
Output ON Veu 4.2 4.5 4.8
Output control voltage
Output OFF Veu 3.2 3.5 3.8
Output ON len 100 UA Vc=4.8V
Output control current
Output OFF leL -100 uA Ve=3.2V
Overvoltage protection starting Vowr 35%4 v
voltage
Thermal protection starting Trso 130*5 °c
temperature

Notes:

*1. Since Pp(max) = (Vin—Vo) ® lo1+ (Vin—Vo2) ® lo2 =18 (W), Vin (max), lo1(max) and loz(max) may be limited depending on

operating conditions. Refer to the Ta—Pp curve to compute the corresponding values.

*2. Refer to the dropout voltage.

*3. Is1 rating shall be the point at which the output voltage Vo1 or Vo2 (Vin=14V, lo1=0.05A or lo2=0.3A) drops to -5%.
*4, Overvoltage protection circuit is built only in CH2 (Vo2 side).
*5. The indicated temperatures are junction temperatures.

*6. All terminals, except Vin and GND, are open.

SI-3101S

External Dimensions (unit: mm)

pazoz 42402
100492 28705
NN
H
S— ) 2
b 26:01| 5
T maE
1111t i
92
‘ ‘ 0.85-01 gl o
i el |
1 0.45*";
P170704 = 6,8:07 3.9 ‘ @.3)
= - 8.0-07
A
2.Vc (on/off) a: Part No.
12345 3. GND b: Lot No.
4. Vo1
5. Vo2

(Forming No. 1101)

Equivalent Circuit Diagram

VIN O

O Vor
1 4

5
O Vo2

3
(O GND

1 5
%Dy SI-31018

T‘——( 2 s 4

Vo Vo1
+ + |+
ZZ GND ZZ.
l Cin Cot Co2
7 a

P
Co1: Output capacitor (47 to 100uF, 50V)
Coz: Output capacitor (47 to 100uF, 50V)
*1 CiN: Input capacitors (approx. 47uF).

Tantalum capacitors are recommended for Co1, Co2
and Cin, especially at low temperatures.

Protection diode.

Required as protection against reverse biasing
between input and output.

(Recommended diode: Sanken EU2Z.)

*2D1,D2,D3:



Dropper Type Regulator ICs [2-output] SI-3101S

Electrical Characteristics

M Line Regulation (1) M Line Regulation (2)
5.1 T 5.1 T
Ve =5 (V) Ve=5(V) __ |
lo2=0 (A) |o|=0‘(A)
f }
lo1= loz =
s omA™ | = 0A 7
s pp— 4 ) 3A —
i 50mA i 0.3A
& 5.0 — = & 50 ‘
= 70mA = 0.5A
o [<]
> >
=] 5
o Q
5 5
] 9
4.9 4.9
oL ot
0 5 10 15 20 25 0 5 10 15 20 25
Input voltage Vin (V) Input voltage VN (V)
M Load Regulation (2) M Rise Characteristics
51 T T 6
Ve =5 (V)
lo1=0 (A
7 5 7
Vin= ! = .
s O 6V,14v €, [Load resistor
S - 3 100Q A
2 50 ) v —— o ‘
g9 22V = g 3l |l
e 2 M
5 =]
g g 2
3 3 71.4Q
1
4.9
oL 0
0 0.1 02 03 04 05 0.6 0 2 4 6 8 10
Output current lo (A) Input voltage Vi (V)
W ON/OFF Control Characteristics H Overcurrent Protection Characteristics (1)
6 6
5 5 v
IN=
= s — v ]
S 4 5 4 14V
S Vin= s 22V
° 14V, 22V || 6V ] lo2=0(A) \
g s A e g 3tve=5v) ‘
] o \’ 4.5
> >
g 2 g2 2 ||
=3 3
] OFF ¢ T ON S
1 1
0 0
0 1 2 3 4 5 6 0 0.05 0.1 0.15
Output ON/OFF control voltage Vc (V) Output current lo (A)
H Thermal Protection Characteristics H Overvoltage Protection Characteristics
6 T T 6
Vin=6(V)
lor=lo2=5(mA)
5 5 T
s S Vo1
g ¢ g 4 P
® Y lo1 =_|oz= 5 (mA) Vo2
g 3 i i g 3 [ | Vc=5(V)
s 1 :
g 2 2 2
3
3 I
1 1
0 M 0
0 130 140 150 160 10 20 30 40
Ambient temperature Ta (°C) Input voltage Vin (V)

Note on Thermal Protection Characteristics:

The thermal protection circuit is intended for protection against heat
during instantaneous short-circuiting. Its operation, including reliability,
is not guaranteed for short-circuiting over an extended period of time.

Il Load Regulation (1)

5.1 | ——
Ve=5() _| |
I‘oz=‘0(‘A)‘
1
Vin=
. o
s = 20V |
L]
g 50 P —
©
>
5
o
5
¢}
49}
O'T‘
0 10 20 30 40 50 60 70

Output current lo (mA)

M Quiescent Circuit Current

\
10 lor=0(A) |
Ve=0(V) —
z |
= |
P
3 s |
f=
/
2
3 |
|
00 5 10 15 20

Input voltage Vin (V)

H Overcurrent Protection Characteristics (2)

6

5 ~
45V

S

S 4 Vin=

& L lo=0@ &

5 Ve=5(V) 20V \

3 2

3

O \
1 |
0

0 01 02 03 04 05 06 0.7 08

Output current o (A)

H Ta—Pp Characteristics

e L
With infinite heatsink With silicone grease G746

(Shin-Et:

(¢ Chemical)
\ Heatsink: aluminum

200+ 200 * 2mm 52.3°0Nv\
100 100  2mm (5.2°C/W) \
7507! /W) \\

5 2mm (7.6°C;
-\
5

Without heatsink

|| 1 §

0
-30-20 0 20 40 60 80 100115

Power Dissipation Pb (W)
)

/

W sd
/e

Operating temperature Ta (°C)

13
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Dropper Type Regulator ICs [2-output] SI-3102S

Features

@ Single input dual output <sub output (5V/0.04A), main output (5V/0.1A)>

@ Main output can be externally turned ON/OFF (with ignition switch, etc.)
<most suitable as memory backup power supply>

@ Low standby current (=0.8mA)

® Low dropout voltage =1V

@ Built-in dropping type overcurrent, overvoltage and thermal protection circuits

@ TO220 equivalent 5-terminal full-mold miniature package

Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Ratings Unit Conditions
DC input voltage Vin 35 \"
Battery reverse connection Vine -13*¢ Vv One minute
Output control terminal voltage Ve Vin \"
CH1 lo1 0.04 *1 A
Output current
CH2 lo2 0.1* A
Pp1 22 w With infinite heatsink
Power Dissipation
Pp2 1.8 w Stand-alone without heatsink
Junction temperature Tj -40 to +150 °C
Operating temperature Tor -40 to +105 °C
Storage temperature Tstg -40 to +150 °C
Junction to case thermal resistance Oj-c 5.5 °C/W
Junction t bient-air th |
un_c on to amblent-alr thermd Oj-a 66.7 °C/W Stand-alone without heatsink
resistance
Electrical Characteristics (T} =25°C, Vi =14V unless otherwise specified)
Ratings
Parameter Symbol - Unit Conditions
min typ max
Input voltage Vin 6*2 30* \
CH1 Vo1 4.80 5.00 5.20 v lo=0.04A
Output voltage
CH2 Vo2 4.80 5.00 5.20 v lo=0.1A
Channel-channel voltage difference lo1 =0 to 0.04A
(Vo1—Voz) Avo 01 01 v lo2=0t0 0.1A
CH1 VoiF1 1.0 v l01=0.04A
Dropout voltage
CH2 Voirz 1.0 \' lo2=0.1A
CH1 AVo et 10 50 mv Vin=6 to 30V, lo=0.04A
Line regulation
CH2 AVo LNE2 10 50 mV Vin=6 to 30V, lo=0.1A
CH1 AVo Lot 30 70 mv lo1=0 to 0.04A
Load regulation
CH2 AVo 10m02 40 70 mV lo2=0to 0.1A
CH1 RREs1 54 dB =100 to 120Hz
Ripple rejection
CH2 Rres2 54 dB =100 to 120Hz
Quiescent circuit current Iq 0.8 mA lo1=0A, Vc=0V
*3
Overcurrent protection | CH1 Is1)1 0.06
starting current CH2 ls1)2 0.15*°
Output ON Veu 4.2 45 48
Output control voltage
Output OFF Ve 3.2 3.5 3.8 Vv
Output ON Icu 100 HA Vc=4.8V
Output control current
Output OFF leL -100 HA Vc=3.2V
Overvoltage protection starting Vowr 30* v
voltage
Thermal protection starting Trsp 151*5 °c
temperature
Notes:

*1. Since Pp(max) = (Vin=Vo) * lo1+ (Vin=Vo2) ® loz2 = 22 (W), Vin (max), lo1(max) and loz(max) may be limited depending on
operating conditions. Refer to the Ta—Pp curve to compute the corresponding values.

*2. Refer to the dropout voltage.

*3. Is1 rating shall be the point at which the output voltage Vo1 or Voz (Vin =14V, lo1 =0.04A or lo2 =0.1A) drops to -5%.

*4. Overvoltage protection circuit is built only in CH2 (Vo2 side).

*5. The indicated temperatures are junction temperatures.

*6. All terminals, except Vin and GND, are open.

External Dimensions (unit: mm)

gagm
o002
s
e
] 2
o1 =
e s
[HII \’\ /-
‘ ‘ ‘ ‘ “0_951“.,5 3
UL L 08583 @I
= 4 |
[0.45 ;
PL797ed 58007 397] 43
T T T 8.2:07
mﬂml 1.Vin a: Part No.
u 2.V (on/off)  b: Lot No.
12345 3. GND

4. Vo1
5. Voz

(Forming No. 1101)

Equivalent Circuit Diagram

VIN O—“—i »> (4) Vo1

5
O Vo2

o
(s}
o

L 2 oo

Standard Circuit Diagram

Co1: Output capacitor (47 to 100uF, 50V)
Coz: Output capacitor (47 to 100uF, 50V)
*1 CiN: Input capacitors (approx. 47uF).

Tantalum capacitors are recommended, for Co1,

Coz2and Ci, especially at low temperatures.
*2D1,D2,D3: Protection diode.

Required as protection against reverse biasing

between input and output.

(Recommended diode: Sanken EU2Z.)



Dropper Type Regulator ICs [2-output]

Electrical Characteristics

M Line Regulation (1)

5.10 T T
Vin=Vc
lo2=5mA

5.05 i

% lo1=
> 0A
° 5.00 20mA
& / 40mA
S B —
= 4.95
=1
a
]
o
4.90
4.85

0 5 10 15 20 25 30 35

Input voltage VN (V)

H Load Regulation (2)
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, 5.00
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£ 30V
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Output current lo (mA)

Hl ON/OFF Control Characteristics
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5
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% s OFF‘
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=3

o

1
0

0 1 2 3 4 5 6
Output ON/OFF control voltage Vc (V)

M Thermal Protection Characteristics
6

T T
Vin=6V
lo1 =lo2=5mA

Output voltage Vo1 (V)
w

0
100 120 140 180 200 220 240

Ambient temperature Ta (°C)

Note on Thermal Protection Characteristics:

The thermal protection circuit is intended for protection against heat
during instantaneous short-circuiting. Its operation, including reliability,
is not guaranteed for short-circuiting over an extended period of time.

SI-3102S

M Line Regulation (2)

5.10 : :
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5.05 |
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2 50mA
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2 %
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M Rise Characteristics
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H Overcurrent Protection Characteristics (1)
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H Overvoltage Protection Characteristics
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H Load Regulation (1)
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H Overcurrent Protection Characteristics (2)
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l Ta—Pbo Characteristics
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Dropper Type System Regulator ICs

Features

@ High accuracy output of 5V+30mV
® Memory backup power supply 4V+0.2V

@ Power on reset function

@ Supply voltage monitor function

@® Watch dog timer

® CR not required for setting external time constant

Absolute Maximum Ratings

SI-3322S

External Dimensions (unit: mm)

Index area
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Parameter Symbol Applicable terminals Ratings Unit Conditions gopl:rl\;ﬂftfy oac)
eight difference among leads)
Vin (1) BAl, Vcc, Vnmic -0.3t0 32 ' O-1mm max.
Vs, NMIC, RSTTC, OUTE
Terminal voltage
Vin (2) Vsc, NMI, RESET, OUTE -0.3to7 \
W/D, STBY Standard Connection Diagram
Storage temperature Tstg — -40 to +125 °C
Operating temperature Top - —-40 to +105 °C h D converter,
ATuF 1/0 circut, ete.
Power dissipation Pp — 1.4 w Ta=25°C
1200 +esuF
it 5 4 3 |2
Vnmc Ve Ve s Vsc Vec  AVee
BAI NS Nl
Electrical Characteristics (Ta=25°C unless otherwise specified) siaozes  STeV[S sy Moo
Ratings ) N GND RESET 12— | RESET
Parameter Symbol - Unit Conditions NMIC OUTE OUTE W/D RSTTC W/D_NMi Control GND
min typ max 13 |1l 101 16[ 120 OPEN or GND
Vsc output voltage Vsc 3.8 4 4.2 v BAI=4.2 to 16V, Isc=-0.2mA Logic circuit
Vs output voltage Vs 4.97 5 5.03 Vv Vec=5.2t0 16V, lo=-350mA
Vs-Vsc voltage difference AVs 0.3 \Y Vce=5.2V, Isc=-50mA R1,R2: NMI judge voltage (5V typ) variable resistor  RSTTC: Normally open.
NMI judge voltage * (R1+ R2) » 2.5V/R2 GND connected when TRE
BAI input current IBAl 0.6 mA BAI=4.9 to 16V, Isc=-0.2mA z‘oxr:;i %IkNMIC erminal s open is to be halved.
Vce input current lcc 5 mA Vcc=3to 16V
Vg input current Is 25 mA Vcc=3to 16V
Vs input current Is 20 mA Vcc=BAI=3 to 16V, Isc =0mA
NMIC input current Inmic -0.04 -0.1 -0.4 mA Vec=BAl=14V Circuit Block Diagram
W/D input current lwmp -0.04 -0.1 -0.4 mA Vcc=BAI=14V
RSTTC input current IrTC -0.04 -0.1 -0.4 mA Vcc=BAI=14V
J— Lo Vi 4.9 5 5.1 v NMIC =0V
NMI judge voltage
Hysteresis| ~ AVn 0.12 0.3 \'
__ Hi Vo Vs-0.5 v Isource ==1mA
NMI output voltage
Lo VoL 0.6 v Isink =0.5mA NMI
Hi Vson Vs-0.5 Vv Isource ==1mA
STBY output voltage
Lo VsoL 0.6 \' Isink =0.5mA STEY
Hi VRoH Vs-0.5 v Isource ==1mA
RESET output voltage
Lo VroL 0.6 v Isink =0.5mA RESET
Hi Vuon Vs-0.5 Vv Isource =—1mA
OUTE output voltage |
Lo VuoL 0.6 v Isink =0.5mA NMIC  OUTE OUTE w/D RSTTC
_ Hi VToH Vs-0.5 v Isource ==1mA
OUTE output voltage
Lo VroL 0.6 v Isink =0.5mA
Standby release time Tst 5 10 20 ms
Reset release time Tre 60 75 20 ms Timing Chart
Reset cycle Tre 40 50 60 ms } ' VNIL
- Vcc_/ 7 VNILFAVN \\
Reset period Tre 20 25 30 ms ; H
vs_/}, L eAI=14v)
W/D signal stop detect period Tws 10 12,5 15 ms HF — -
Reset signal output ti T Vsg. v i Y
eset signal output time NR 80 us — 1
i | I
Standby signal output time Trs 10 us — Tor —].Trs
- STBY & Tre. L
W/D fail judge frequency Fru 2 5 kHz ﬁ&'l . Tar -
Out enable release time Twe 40 50 10 ms OUTE T =T e ._.I——

Notes: The direction of current flowing into the

IC is positive (+).

oute/ :
| T
wi D Hi or Lo L

Poweron ' W/Dinputstop ‘W/Dinputstart'  Power off
(microcomputer (microcomputer

runaway) resets)



Dropper Type System Regulator ICs SI-3322S

Electrical Characteristics

M Vs Line Regulation

5.03
5.02
5.01 l0=0A
s, K
2 X
4.99 0.4A
4.98
4.97
0 5 10 15 20 25
Vee (V)

l Vs Overcurrent Protection Characteristics
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w
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{ 12v

M Vs Input Current
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No load
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10

Is (MA)
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M BAI Input Current
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M Vs Load Regulation
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4.98 \

12V —
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M Vsc Rise Characteristics
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H Vsc Overcurrent Protection Characteristics
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H NMI Judge Voltage Characteristics
6
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Dropper Type System Regulator ICs [Surface-mount 2-output] SPF3004

Features External Dimensions (unit: mm)

@ Single input dual output (ch1: 5V/0.4A, ch2: 3.3V/0.2A)
® Power on reset function

12,202

10,5102 1.0%8%s

® Watchdog timer 16 9 A ness
@ Built-in drooping type overcurrent and thermal protection circuits (ch1) 'EEERELE
|
I
i 3
Dy I
- - ! d
Absolute Maximum Ratings (Ta=25°C) @ | ~ -
5
Parameter Symbol Ratings Unit Remarks H H H H ; H T H H 2
DG Input volt v -13t0 35 v Reverse connection 1 min max. 1 8
input voltage IN 20 <400mS 1.2740% 0.4%638 ! I
Output control terminal volt EN 031035 v b
utput control terminal voltage 20 2200mS N
[ cHi lot 04
tput t A
Output curren ‘ CH2 oz 0.2 ‘
MODE terminal input voltage MODE
W/D/C terminal input voltage W/D/C
TC terminal input voltage TC
- -0.3to7 \%
CK terminal input voltage CK
Vo1-fail terminal output voltage | Vo1-fail . .
Reset terminal output voltage | RESET Standard Connection Diagram
Junction temperature Tj -40 to 150 °C
Storage temperature Tstg -40 to 150 °C [ Krni{ TR
. LV i
gﬁ‘ﬁ;’;‘gf‘ft‘fffa"gg)ce bj-c 41 °C/W | With infinite heatsink o FO4—
Thermal With g foil board (size 5.0 7.4 1 o-reftio Vot
ermal resistance : o ith glass epoxy + copper foil board (size 5.0 x 7.4cm;
(junction to ambient air) bi-a 38 cw t: glass epoxy = 1.6mm/copper foil = 18um) 4 Cin SPF3004 OVot fai
= + | mopE FO— + | cot
T —O— Vo2
; Battery O Load
. - - GND. RESET
Electrical Characteristics = Wi ?K(I’Tc S T
D2
Ratings . i T &
Parameter Symbol min typ max Unit Conditions
Input voltage VIN Vo1+VDIF1 *3 35*4 \
om | vor | 4s | se | si0 e e 8 oY 120
Output voltage CH1 Vot 4.85 5.00 5.15 Vo e b 2 e 150G
CH2 Vo2 3.5 3.30 3.45 ViN V02+VZK1 +VDIF2 to 18V,
CH1 VpiFl1 0.5
Dropout voltage CH1 VDIF12 0.25 A j=25°C
CH2 VoIF2 0.5 Cin: Capacitor (39yF) for oscillation prevention
. - CH1 RReJ1 54 Co1: Output capacitor (39uF)
Ripple rejection CH2 RRes2 54 db | =100 to 200Hz Co2: Output capacitor (39uF)
— — Tantalum i arer ially for low
10 50 LA ViN=16V, EN=0V temperatures.
Quiescent circuit current Ig 50 250 ViN=35V, EN=0V D1, D2: Protection diodes.
5 10 mA Required as protection against reverse biasing between input
GND current laND 70 100 mA | lo1=102=0.2A and output (Recommended diode: SANKEN EU2Z).
Overcurrent protection| CH1 1s11 0.402 1.80 A | Vol=4.5v
starting current CH2 Is21 0.201 0.80 Vo2=2.8V
Residual current CH1 Is21 0.402 1.80 A Vo1=0V
at a short CH2 1s22 0.201 0.80 Vo2=0V
1. 5 Tj=-40 to 125°
EN output control voltage VENth Og 3: \ *é 0to 125°C Tlmlng Chart
EN outout trol ON IENH1 50 EN=6.4V, Tj=-40 to 125°C
output control — — S
current IEnH2 30 WA | EN=3.51V, Tj=-40 to 125°C vin EN N opestion EN (OFF) prstion
OFF lENL -1.0 1.0 EN=0V, Tj=-40 to 125°C p <
Vo1-fail terminal LOW voltage |  VraillL 0.5 V| Isink=250A, (Pull-up resistance 20k typ) BN 0P o !
Vo1-fail terminal HI voltage VrailH Vo01-0.8V *5 \4 Isource=15uA re— P - ;
Reset terminal LOW voltage VRsL 0.5 V| Isink=250uA, (Pull-up resistance 20k typ) Yoi | \_/ o \__| L
Reset terminal Hl voltage VrsH Vol-0.8V *5 V | Isource=15uA Vor fail
(ot pu-up)
oy |_VoithH Vo1+0.97 | V| Vrs, Vfail > 4.5V — L S¥aton — J —
Reset detect volt VolthL 4.05 V| Vrs, Vfail <0.8V Vo2 Fom ! !—{]4 .
SonAeIeetvOTage I g [ Vo2thH Vo2+0.985 | V | Vrs > 3.0V 5 —
Vo2thL |  3.00 V | Vrs<o0.8v N ot Vmodet \
Reset detect voltage | CH1 AVolth 0.255 V| AVolth=Vo1thH-VolthL Tc Jpen stat! Vot pultup status
hysteresis width CH2 | AVo2th 0.105 V| AVo2th=Vo2thH-Vo2thL Slpdn L — —
Power on reset delay time tdly 0.70¢RtceCtc | 0.72¢RtceCtc | 0.74¢RtceCtc | S Min. set time: 6mS RESET tdy HH“ ay
W/D time twd 0.52¢Rtc*Ctc | 0.54 +Rtc *Ctc | 0.56 * Rtc ¢ Ctc S Min. set time: 4mS W/D/C wd A ey
W/D pulse time twdp | 0.04*RiceCtc | 0.06*RtceCtc | 0.08¢RicsCtc| S | Min. set time: 400uS et syiom comton " wn
MODE terminal control voltage | Vmodeth 1.0 3.0 v CK 1| 1
MODE terminal [ ON | ImodeH 200 A | MODE=5v
control current [ OFF | ImodeL -1.0 1.0 "% | MODE=0V, Tj=-40t0 125°C
W/D/C terminal control voltage | Vw/d/cth 1.0 3.0 vV | *7
W/D/C terminal [ ON [ Iw/d/cH 200 A | W/D/C=5V
control current | oFF | 1w/d/cL 1.0 1.0 M2 "W/D/C=0V, Tj=-40 to 125°C
CK terminal control voltage Vckth 1.0 3.0 \ Min. clock pulse time=5uS (Duty 50%)
CK terminal control | ON_ | IckH 200 |, [CK=5V
current ‘ OFF IckL -1.0 1.0 CK=0V, Tj=-40 to 125°C

Notes:

*3: Refer to dropout voltage.

*4: Since Pp(max) = {(Vin-Vo1) ® (lo1+ 102)} + (Vin® Iq) + {(Vo1-V02) ® 102} =30W, Vin(max), lo1(max) and lo2(max) may be limited

depending on operating conditions.

*5: The Vo1-fail and RESET terminals are pulled up in the IC; may be directly connected to logic circuits.

*6: The thermal protection function is built in Vo1 (CH1 side) only. The design thermal protection starting temperature is 155
°C (min.) and 165°C (typ). These values represent the design warranty.

: The threshold voltage at the W/D/C terminals is determined by the presence/absence of WD operation (occurrence of
RESET signal pulses). The W/D/C function is assumed to be OFF during the period when RESET pulses occur.

: The TOFF-EN operation (VEN: 5V=0V) for Tj=150°C is 16mS (0.32V/mS) max.

*

~

*

®



Dropper Type System Regulator ICs [Surface-mount 2-output] SPF3004

Electrical Characteristics

M Rise Characteristics of Output Voltage M Line Regulation (Vo1) M Line Regulation (Vo2)
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Dropper Type System Regulator ICs [Surface-mount 2-output] SPF3006

Features External Dimensions (unit: mm)

® Dual input and dual output (ch1: 5V/0.4A, ch2: 5V/0.2A)
@® Power on reset function

12,202

10,5902 1.0%8%s

. Fi
[ J Wa.tchdog tlm.er . o 16 9 A ness
@ Built-in drooping type overcurrent and thermal protection circuits (ch1) 'EEERELN
|
I
i 3
D — 3
. . i 2
Absolute Maximum Ratings (Ta=25°C) @ | N -
o
33
Parameter Symbol Ratings Unit Remarks = ‘ IRUBUSD g
7 —— HHURIE 0.
DC input voltage V2 -131t0 35 \" Reverse connection 1 min max. 1.9740.25 0_428;52 ! ‘ .
S
Vo1, Vo2 output control terminal voltage EN -0.3to 35 \' :u‘::
Vo2 output control terminal voltage vC -0.3t0 35 \'
CH1 lo1 0.4
Output current A b —
CH2 lo2 0.2
TC terminal input voltage TC
CK terminal input voltage CK
—— -0.3t07 v
W/D/C terminal input voltage W/D/C
Reset terminal output voltage RESET Standard Connection Dlagram
L Pp1 18.6 With an infinite heatsink mounted. ~~ ____________ [ P
Power dissipation w v D1 H
Pp2 2.97 * ' voi!
Junction temperature Tj -40 to 150 °C i 4#in-O® *
. 2Pin 14Pin~FORESET ;-
Operating temperature Top -40 to 105 °C 6pin SFP3006.,,
Storage temperature Tstg -40 to 150 °C 5Pin Vo2 Col
i 2 BPinLO— z
Tuhuen'gg,g'nfig'zfgge fj-c 6.7 SC/W | With an infinite heatsink mounted. - apasisen_togts e 7, 2 toad
oK W/D/C clo
Thermal resistance . o *1
(junction to ambient air) bj-a 42 cwo e T’ - KD’Z ””””” -

Notes: *1: With glass epoxy + copper foil board (size 5.0 #7.4cm; t: glass epoxy =1.6mm / copper foil =18um) 4
*The regulator IC may be used only

with Vo1 (single output power

supply) by selecting NC (open) for < Load Co2

5Pin:Ve, 6Pin:Vin2 and 7Pin: Vo2.

Electrical Characteristics -

Ratings
Parameter Symbol " g Unit Conditions . . . X
min typ max Cin: Capacitor (39uF) for oscillation prevention
*2,3 Co1: Output capacitor (39uF)
Input voltage VIN1, 2 Vo1+VpIF1 35 \" Co2: Output capacitor (39F)
Output voltage CH1 Vo1 4.85 5.00 5.15 v VIN1=6 to 18V, lo=0 to 0.3A Tantalum capacitors are recommended particularly for low
temperatures (tantalum capacitors of about 0.471 F in parallel).
CH2 Vo2 4.85 5.00 5.15 VIN2=6 to 18V, lo=0 to 0.3A D1, D2: Protection diodes.
CH1 VpIF1 0.5 Required for protection against reverse biasing between input
Dropout voltage CH2 Vor2 05 \ and output (Recommended diode: SANKEN EU2Z).
CH1 RREJ1 54
Ripple rejection REJ db | £=100 to 120Hz
CH2 RREJ2 54
10 50 A VIN1 =16V, VEN=0V
Quiescent circuit current Ig 50 250 VIN1=35V, VEN=0V Circuit Block Diagram
5 10 mA
GND current IGND 70 100 mA | lo1=102=0.2A
Overcurrent protection | CH1 Is11 0.402 1.8 A Vo1=4.5V 1\3“;‘.;1.; O xcgm)
starting current CH2 | 1s21 0.201 0.8 Vo2=4.5V RESET
Residual current CH1 1s21 0.402 1.8 Vo1=0V JERe) e
at a short A —
CH2 1s22 0.201 0.8 Vo2=0V
Vin2 Vo2
EN output control voltage VEnth 0.9 3.5 \" (6 Pin) (7%"»
EN output control ON IENH 50 EN=5V Ve W/D/C
current HA - (11 Pin)
OFF IENL -1.0 1.0 EN=0V (P
. Isink =250pA ano O
Reset terminal LOW voltage VRsL 0.5 Vv (Pull-up resistance 20kQ typ) (1,8,12,13 Pin)
Reset terminal HI voltage VrsH Vo1-0.8V V | Isource=15pA ** oo ] 1ff"fm'
Vo1thH Vo10.97 Vv Vrs>4.5V
Reset detect voltage CH ° ot* rs
VoithL 4.05 V | Vrs<0.8V
Power on reset delay time tdly 1.18¢RtceCtc|1.26*Rtc* Ctc| 1.35¢RtceCtc| S Min. set time: 6mS
W/D time twd  [093+RtceCtc|1.03¢Rtc+Ctc|1.13+RtceCtc| S | Min. set time: 4mS Timing Chart
W/D pulse time twdp 0.07+RtceCtc|0.13¢RtceCtc | 0.19¢RtceCtc| S Min. set time: 400uS
CK terminal control voltage Vckth 1.0 3.0 Vv Min. clock pulse time: 5us (Duty 50%) Vint,
CK terminal control ON IckH 200 LA Vek=5V i)
" EntnL
current OFF | lckL 1.0 1.0 Vek=0v = G o
Vo1 VolthH VoTthL
Ve output control voltage Vcth 1.0 3.5 \ B e \;
Ve output control current IcH 300 HA Ve=5v Vo /—\—7
lcL -1.0 1.0 Ve=0V Vo2 [ \
W/D/C terminal control voltage | Vw/d/cth 1.0 3.0 v Tc P! |V Vel Vel Ve 11"
W/D/C terminal control| ON | Iw/d/cH 200 ua | Vwiio=5v eser ] M. [T [
current OFF | Iw/d/cL -1.0 1.0 Vw/p/c=0V o UL mn
Notes: W/D/C

*2: Refer to Dropout Voltage.

*3: Since Pp(max) = (ViNn-Vo1) ® lo1+ (ViN2-V02) ® 102 + (Vin® Iq) = 22W, Vin(max), lo1(max) and l02(max) may be limited
depending on operating conditions.

*4: The RESET terminal is pulled up in the IC; may be directly connected to logic circuits.

*6: The thermal protection function is built in Vo1 (CH1 side) only. The design thermal protection starting temperature is 151
°C (min.) and 165°C (typ). These values represent the design warranty.



Dropper Type System Regulator ICs [Surface-mount 2-output]

Electrical Characteristics

M Rise Characteristics of Output Voltage (Vo1)
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6
s /
§ 4
° Y
=4 lo2=0A
= 0.2A
> 0.4A
3 2
5
o

0

0 2 4 6 8 10

Input voltage Vin (V)

M Load Regulation (Vo1)

5.10

5.05
s
S
[} — —
2 5.00 —
8 —
g v —
- ViN=6V
H 10V
3 4.95 14v
© 18V

4.90

0 0.1 0.2 0.3 0.4

Output current lo1 (A)

H Dropout Voltage (Vo2)

0.6
s
o
s 04
()
g
£ Ta=150°C
> 25°C
g 0.2 -40°C
a | —
% 1
0
0 0.1 0.2

Output current loz (A)

H Thermal Protection Characteristics

6
lo1=5mA

)

: 4
>

; |

<)
3
°
S

g_ 2
3
o

0

100 125 150 175 200

Ambient temperature Ta (°C)

M Line Regulation (Vo1)

Output voltage Vo1 (V)

5.10
5.05
5.00
\\\\
\
lo1=0A ™~
4.95 0.2A
0.4A
4.90

0 5 10 15 20 25 30
Input voltage Vin (V)

M Load Regulation (Vo2)

Output voltage Voz (V)

5.10
5.05
5.00
Vin=6V
10V
14V
4.95 18V
4.90
0 0.05 0.10 0.15 0.20

Output current loz (A)

H Overcurrent Protection Characteristics (Vo1)

Output voltage Vo1 (V)

6
4 \W
Vin=6V \ \\

10V >
14V
18V

2

0

0 0.2 0.4 0.6 0.8

Output current lo1 (A)

W Ta—Pp Characteristics

Power dissipation Pp (W)

20
[~ Infinite heatsink
16 - equivalent
(Te=25°C)
12 \\
. AN
Copper foil area \
4 - (5.007.4mm, t=18um)
B—— AN
0
-50 0 50 100 150

Operating temperature Ta (°C)

21



Switching Type Regulator ICs  SI-3201S

Features External Dimensions (unit: mm)
@ Output current of 3A (Ta=25°C, Vin=8 to 18V)
@ High efficiency of 82% (Vin=14V, lo=2A) N Az
i - { 2807
@ Requires 5 external components only E
@ Built-in reference oscillator (60kHz) s q}’ﬁ:l
@ Phase internally corrected =35
@ Output voltage internally corrected .
@ Built-in overcurrent and thermal protection circuits 3
@ Built-in soft start circuit L] U
P — = e
T mup
‘ ‘ ‘ ‘ 1“0.95*“‘5 —7 3
Absolute Maximum Ratings (Ta=25°C) T PLEL ossitt ﬁl
= =
Parameter Symbol Ratings Unit Conditions ‘ ‘ e Y H
1 1 045"
Input voltage Vin 35 ' J
P1.7:07 44 =§.8:07 3.91”-7! @.3)
Output voltage lo 3 A 8.2:07
SWourt terminal voltage Vswout -1 \'
P, 22 w With infinite heatsink 1w a Part No.
D1 2. SW .
Power Dissipation 3. GNBUT b: Lot No.
Po2 1.8 w Stand-alone 4. Vs
Junction temperature Tj —-40 to +150 °C 5.88
Storage temperature Tstg -40to +125 °C (Forming No. 1101)
Junction to case thermal resistance Oj-c 5.5 °C/W
::;::Ia:r; :J ambient-air thermal bra 66.7 oW
Standard Circuit Diagram
. . wo 1) SI-32018 swTr l2 M v
Recommended Operating Conditions °
Ratings
Parameter Symbol N Unit Conditions
min typ max
Input voltage Vin 8 18 v [¢]
Output current lo 0.5 3 A
Operating temperature Top -40 +85 °C Ta—Pp characteristics
GND O (O GND
Electrical Characteristics - ZoA Tie - i Cr: 10004F L1: 2504H
(Vin=14V, lour=2A, Tj=25°C unless otherwise specified) Gz 10004F D1: RK46 (Sanken)
Ratings X - . .
Parameter Symbol Unit Conditions a: Internal power supply f: Comparator
min typ max b: Thermal protection g: Overcurrent protection
c: Reference oscillator h: Error amplifier
Output voltage Vo 4.80 5.00 5.20 \ d: Reset i: Reference voltage
) j e: Latch & driver
Line regulation AVo une 100 mV Vin=8 to 18V
Load regulation AVo Loap 50 mv lo=0.5to 3A Cautions:
Efficiency *1 7 82 % (1) A high-ripple current flows through C1 and C2. Use high-ripple
type 1000uF or higher capacitors with low internal resistance.
Oscillation frequency fosc 50 60 70 kHz Refer to the respective data books for more information on
Quiescent circuit current Iq 5 10 mA lo=0A reliability and electrical characteristics of the capacitor.
K ) (2) Ca is a capacitor used for soft start.
Overcurrent protection starting Is 3.1 A *2 (3) L1 should be a choke coil with a low core loss for switching
current power supplies.
Soft *3 Low level voltage VssL 0.2 \' (4) Use a Schottky barrier diode for D1 and make sure that the
It; lied to the 2nd t inal (SWq t inal) i
start Source current when low IssL 15 25 35 uA VssL=0.2V re've.rse vo ag(? applie . 0 the 2nd terminal (SWour terminal) is
. within the maximum ratings (-1V). If you use a fast-recovery
terminal | . .
Discharge resistance Rois 200 kQ Vin=0V diode, the recovery voltage and the ON forward voltage may

cause a reversed-bias voltage exceeding the maximum ratings

ﬂ?tgfsf;ciency is calculated by the following equation: to be applied to the 2nd terminal (SWour terminal). Applying a
Voo lo reversed-bias voltage exceeding the maximum rating to the
7= eln * 100(%) 2nd terminal (SWout terminal) may damage the IC.
*2. A dropping-type overcurrent protection circuit is built in the IC. (5) The 4th terminal (Vs) is an output voltage detection terminal.
*3. An external voltage may not be applied to the soft start terminal. As shown in the diagram to the right, use this IC in the Since this terminal has a high impedance, connect it to the
soft start mode with a capacitor or in the open-collector drive mode with a transistor. Leave the soft start terminal open positive (+) terminal of C2 via the shortest possible route.
when not using it since it is already pulled up in the IC. (6) Leave the 5th terminal (soft start terminal) open when not

using it. It is pulled up internally.
(7) To ensure optimum operating environment, connect the high-
frequency current line with minimum wiring length.

SI-3201S SI-3201S SI-3201S

5| 8S 5| SS 5] SS

C3 Cs

”



Switching Type Regulator ICs

Electrical Characteristics

M Line Regulation
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High-side Power Switch ICs [With Diagnostic Function, Surface-mount 2-circuits] SDHO04

Features

@ Built-in diagnostic function to detect short and open circuiting of loads and
output status signals

External Dimensions (unit: mm) SMD-16A

o 0.89:0.15 2543025
@ Low saturation PNP transistor use 3 9B 07538
@ Allows direct driving using LS-TTL and C-MOS logic levels ;iw HAEBABA R
@ Built-in overcurrent protection circuits . g Lz ]
@ Built-in protection against reverse connection of power supply S %-,_[ N § H—1
. ) S| 5
® Tj = 150°C guaranteed E o {& Lkl
@ Surface-mount full-mold package 5 15 i HHHHEHH
. Il.0.3%08 Pin 1 20.0max 8
f |
Absolute Maximum Ratings (Ta=25°C) 105602 |
Parameter Symbol Ratings Unit Conditions
Power supply voltage Ve -13 to +40 Vv %
3
Drive terminal applied voltage Vb -0.3to Vs Vv 2
Input terminal voltage ViN -0.3to +7.0 \"
DIAG output applied voltage Vbiag -0.3to +7.0 A a: Part No.
DIAG output source current loiac 3 mA b: Lot No.
Voltag_e across. power supply Voo Ve-0.4 v
and drive terminal . . . .
Equivalent Circuit Diagram
Output current lo 1.5 A
Power dissipation Pp 2.6 w Without heatsink, all circuits operating ) )
The MIC is bound by the dotted lines. 91216 .
Junction temperature Tj -40 to +150 °C Ove*2
Operating temperature Top -40 to +100 °C EP'E’:lﬁeg‘ ®
2 -
Storage temperature Tstg -40 to +150 °C "‘"o'—'g‘% L _Drive K
3 " ocF
DIAG1 O — T,
P__| DIAG DET. 1,15}
Electrical Characteristics oo
(Veopr=14V, Ta=25°C unless otherwise specified) TSD 14 5 by *1
Ratings
Parameter Symbol - Unit Conditions () J
min typ max IN2O+- ONT. { Drive ] N
Operating power supply voltage Veopr 6.0 16 \ omezol® %‘”‘“ e -I':0- L
Quiescent circuit current ] 5 12 mA Lo output el 29 5 oo 2
1
Threshold input voltage Vinth 0.8 3.0 \ 4513 -OD2 *1
| Hi output I 1.0 mA | Vin=5V Kok
nput current [Abbreviations]
Lo output Iy 0 100 A Vin=0v Drive: Drive circuit DIAG.DET.: Diagnostic circuit
. CONT: ON/OFF circuit 0O.C.P.: Overcurrent protection
Satur_atlon voltage of output VCE (sat) 0.5 \ lo=1.0A, Vgopr=6 to 16V Pre.Reg: Pre-regulator T.S.D.: Thermal protection
transistor
Output terminal sink current lo (off) 2.0 mA Vo=0V, ViNn=0V *1. The base terminal (D terminal) is connected to the output
N transistor base. It is also connected to the control monolithic
Saturation voltage of DIAG output VoL 0.3 \' Ipiag=3mA IC. Do not, therefore, apply an external voltage in operation.
Leak current of DIAG output IpH 100 HA Vpiag=5V *2. SDHO04 have two or three terminals of the same function (Vs,
_ ) Out1, Out2, GND). The terminals of the same function must be
Open load detection resistor Ropen 1 30 kQ shorted at a pattern near the product
Overcurrent protection starting Is 16 A Vo =Veopr —1.9V
current
T lo=1A . . .
Output transfer time on 8 80 Hs_ | o Standard Circuit Diagram
Torr 15 30 us lo=1A
TeLH 10 30 us lo=1A
DIAG output transfer time
TeHL 15 30 us lo=1A Ve
Note: * The rule of protection against reverse connection of power supply is Ve= -13V, one minute D1 P;K/
(all terminals except, Vs and GND, are open). Out
—O——+¢
SDH04 Veo
Diagnostic Function > 5 DIAG
5.1kQ
°
Ve
GND D ¥ 3
| N I
[y L— EMV‘ 3 3 ‘ — Truth table
Vin Vo GND
H H
L L
b

Al LA
i i

Normal Shorted load Open load Overvoltage Overheat ERROR SIGNAL for CPU

1
i
"
"
i
GND Vour
: SHORT! : :
' T(B)‘
I
|
i

Note 1: A pull-down resistor (11 kQ typ.) is connected to the IN terminal.
Vour turns "L" when a high impedance is connected to the IN terminal in
series.



High-side Power Switch ICs [With Diagnostic Function, Surface-mount 2-circuits] SDHO04

Electrical Characteristics

M Quiescent Circuit Current (dual circuit)

20

10

Iq (mA)

Vin=0V

Vo open

Vo shorted

20

30 40 46

Vs (V)

H Saturation Voltage of Output Transistor

1.5 i
Ta=
Ve=16V 125°C
Vg=6V ------
.
s 1.0 g
5
= 3
g [ 25°C
> 05 4 /','/
A

H Overcurrent Protection Characteristics (ta=125°c)

20
—— | V=
\wv
15
\\
s / 14v
S 10 /
>
.
5
/> .
% 1 2 3 4
lo (A)

M Input Terminal Sink Current

1.0

Ve=14V Vin=0V

INL (MA)
o
(4]

0 50
Ta (°C)

100 150

M Circuit Current (single circuit)

Vin=5V
50 IN
Ta=
-40°C
40
25°C \
— 30 NN
< \
E 125°C
= o \\\ N
10 Vin=0V %j
—
00 10 20 30 40 46

H Overcurrent Protection Characteristics (ta=-40°c)

Vs (V)

20 ‘
Ve=
\ 18V
15
14V
2
>
\\
5
/2 T
|
0 1 2 3 4
lo (A)

H Threshold Characteristics of Input Voltage

Ve=14V lo=1A

15 T
Ta=125°C 25°C| -40°C
10
s
o
>
5
0 0 1 2 3
ViN (V)
M Saturation Voltage of DIAG Output
0.3 ‘
V=14V
Ipiag=3mA
0.2
a
> /
0.1
0
-50 0 50 100 150
Ta (°C)

M Circuit Current (dual circuit)

I (MA)

Vin=5V
100 o
80 Ta=
-40°C
| —40°C|
60 o
| — | 25°C] \
40 12500\\\
20 AN
Vin=0V
—
0
0 10 20 30 40 46

Vs (V)

H Overcurrent Protection Characteristics (ta=25°c)

20 ‘
Ve=
18V
15
A
14V
Z 4
> /
5
e ) 6v
//
% 1 2 3 4
lo (A)
M Input Terminal Source Current
10 Vs=14V
0.8
— 0.6
< o
é /Ta=125 C
2 25°C
= 04 ,/ -40°C -
/%/ o
oz / A
///
00 2 4 6 8 10

25



26

High-side Power Switch ICs [with Diagnostic Function] SI-5151S

Features

@ Built-in diagnostic function to detect short and open circuiting of loads and

External Dimensions (unit: mm)

. $3.2:02 42102
output status signals 1002 2802
@ Low saturation PNP transistor use .
. .. . . x = /=
@ Allows direct driving using LS-TTL and C-MOS logic levels $\ ENEE -
@ Built-in overcurrent and thermal protection circuits @7; d i
@ Built-in protection against reverse connection of power supply 2 o
. L . . o
® TO220 equivalent full-mold package not require insulation mica e (o loger B
S
a1 s
b [ ao
< 3
Absolute Maximum Ratings (Ta=25°C) T oaz0rs T
Parameter Symbol Ratings Unit Conditions ‘ ‘ Frend “
Power supply voltage Ve 40 \% J» 0z 02 ; -
0.85 -0.1 0.45-01 ||| ]
Input terminal voltage Vin -0.3to Vs P1.790104-6.8 4406 3
DIAG terminal voltage Vbia 6 Vv
Collector-emitter voltage Vce 40 \Y 1. GND a: Part No.
2.Vin b: Lot No.
Output current lo 1.8 A 3. Vo
4. DIAG
Pp1 18 w With infinite heatsink (Tc=25°C) 5.Ve
Power Dissipation Po2 15 w Stand-alone without heatsink (Forming No. 1123)
(Tc=25°C)
Junction temperature Tj -40 to +125 °C
Operating temperature Top -40 to +100 °C . . .
Standard Circuit Diagram
Storage temperature Tstg -40 to +125 °C
Vs
EO————
- - - 5 L/
EIeCtrlcal CharaCterIStlcs (Ta=25°C unless otherwise specified) Vo ’];PZ
FO——
Ratings - 3
Parameter Symbol - . g Unit Conditions SI-5151S Vee
min max
yp Vin o DIAG
Operating power supply voltage VBopr 6.0 30 \ 77 0
Quiescent circuit current Iq 5 12 mA VBopr=14V, ViNn=0V LS(')ITL -
°
- CMOs @
Saturation voltage of output Ve sa 0.5 v lo=1.0A, Veopr=6 to 16V 8
. (sat)
transistor 1.0 Vv lo=1.8A, Vgopr=6 to 16V
—O
Output leak current lo, leak 2 mA Veeo=16V Truth table GND
Output ON Vin 2.0 Vs \ VBopr=6 to 16V Vin Vo
Input voltage
Output OFF \ -0.3 0.8 v VBopr=6 to 16V H H
L L
Output ON lin 1 mA Vin=5V
Input current
Output OFF I -0.1 mA Vin=0V
Overcurrent protection starting Is 1.9 A Veopr=14V, Vo =Vaopr—1.5V
current A . .
Diagnostic Function
Thermal protection starting
Trsp 125 145 °C
temperature
Open load detection resistor Ropen 30 kQ VBopr=6 to 16V Normal Openload | Shortedload |  Overheat Normal
Ton 8 30 us Veopr=14V, lo=1A :
Output transfer time VIN :
Torr 15 30 us Veopr=14V, lo=1A i
Vo 4.5 6 \ Vce=6V Vo
DIAG output voltage :
VoL 0.3 A Vcc=6V, Ibpp=2mA I—L
Ten 30 us Veopr=14V, lo=1A DIAG :
DIAG output transfer time
TeHL 30 us Veopr=14V, lo=1A
Minimum load inductance L 1 mH
Mode Vin Vo DIAG
Note: Normal L L L
* The rule of protection against reverse connection of power supply is Vs = =13V, one minute H H H
(all terminals except, Vs and GND, are open). Open load h n n
Shorted load h t t
Overheat H t t

® DIAG output will be undetermined when a voltage

exceeding 25V is applied to Ve terminal.



High-side Power Switch ICs [With Diagnostic Function] SI-5151S

Electrical Characteristics
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High-side Power Switch ICs [with Diagnostic Function] SI-5152S

Features

@ Built-in diagnostic function to detect short and open circuiting of loads and

External Dimensions (unit: mm)

3 $3.2:02 4.2:02
output status signals 10:02 2502
@ Low saturation PNP transistor use .
@ Allows direct driving using LS-TTL and C-MOS logic levels & EYE® N
@ Built-in overcurrent and thermal protection circuits |~ } | L
@ Built-in protection against reverse connection of power supply g -
. o
® Tj = 150°C guaranteed © 201 8§
h Lo . . S
@ TO220 equivalent full-mold package not require insulation mica al_ A
b [ o
) . TN e I
Absolute Maximum Ratings (Ta=25°C) I Reend i‘
Parameter Symbol Ratings Unit Conditions i
J 0.858% 0.45%% || H
— ©
Power supply voltage Vs 40 Vv P17:01 04268 4508 o
Input terminal voltage Vin -0.3to Vs
DIAG terminal voltage Voiae 6 Vv 1. GND a: Part No.
2.Vin :
Collector-emitter voltage Vce 40 \' 3.Vo b: Lot No.
4. DIAG
Output current lo 1.8 A 5. Vg
Pp1 22 w With infinite heatsink (Tc=25°C) .
Power Dissipation (Forming No. 1123)
Pp2 1.8 w Stand-alone without heatsink
Junction temperature Tj -40 to +150 °C
Operating temperature Tor -40 to +100 °C
Storage temperature Tstg -40 to +150 °C Standard CIrcurt Dlagram
Ve
EO————
5
. - w“ %
EIeCtrlcaI CharaCterIStlcs (Ta=25°C unless otherwise specified) SI-5152S ?O—q.PZ,],;
P: Symbol Ratings V] Cond ) ) ¥
arameter mbol nit onditions
4 min typ max "2 DIAG
Operating power supply voltage VBopr 6.0 30 \' Le-TTL 47 51kQ
Quiescent circuit current Iq 5 12 mA VBopr=14V, Vin=0V CI‘;I)BS 1 §
a
Saturation voltage of output Vet ey 0.5 \ lo=1.0A, VBopr=6 to 16V
sat
transistor 1.0 \' l0=1.8A, Veopr=6 to 16V ® O
Output leak current lo, leak 2 mA Vceo=16V, ViN=0V Truth table GND
)/ \
Output ON Vin 20 Vs v Veopr=6 to 16V '“ o
Input voltage H
Output OFF Vi -0.3 0.8 Vv VBopr=6 to 16V L L
Output ON I 1 mA Vin=5V
Input current
Output OFF I -0.1 mA Vin=0V
Overcurrent protection starting Is 19 A Veopr=14V, Vo =Veop—1.5V ) . .
current Diagnostic Function
Thermal protection starting Trsp 150 oG Veopr 26V
temperature !
Normal Open load ; Shorted load Overheat Normal !
Open load detection resistor Ropen 30 kQ VBopr=6 to 16V v '
IN i
Ton 8 30 us Veopr=14V, lo=1A H
Output transfer time !
Torr 15 30 us Veopr=14V, lo=1A Vo :
DIAG output leak current loiac 100 HA Vcc=6V, Vaopr=6 to 16V _I_l_ I_l__
Saturation voltage of DIAG output VoL 0.3 \ Vce =6V, Veopr=6 to 16V, Ipo=2mA DIAG
Teu 30 us Veopr=14V, lo=1A
DIAG output transfer time
TPHL 30 us Veopr=14V, lo=1A
Minimum load inductance L 1 mH Mode Vin Vo | DIAG
Normal h |'_‘| h
Note: L H H
* The rule of protection against reverse connection of power supply is Vs = =13V, one minute Open load H H H
(all terminals except, Vs and GND, are open). Shorted load h t t
Overheat h t t

@ DIAG output will be undetermined when a voltage
exceeding 25V is applied to VB terminal.



High-side Power Switch ICs [With Diagnostic Function] SI-5152S

Electrical Characteristics
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High-side Power Switch ICs [With Diagnostic Function, Built-in Zener Diode]

Features

@ Built-in diagnostic function to detect short and open circuiting of loads and

External Dimensions (unit: mm)

SI-5153S

. $3.2102 4.2:02
output status signals N S0z
@ Low saturation PNP transistor use \ }
. .. . . T "
@ Allows direct driving using LS-TTL and C-MOS logic levels {J&\ & ] .
o s . . . % 9
@ Built-in overcurrent and thermal protection circuits @77 - |
@ Built-in protection against reverse connection of power supply g
. I
@ Tj = 150°C guaranteed © 2601 8
i . S
@ Built-in Zener diode a1 b
. L . . b1 N
® TO220 equivalent full-mold package not require insulation mica & 3
i ; [ osee 7
. . i i
i
Absolute Maximum Ratings (Ta=25°C) Lot .
.85 -0.1 0.45-0.1 | 2
Parameter Symbol Ratings Unit Conditions P1.7:0104=6.8 4108 3
Power supply voltage Vs -13to +40 \"
Input terminal voltage Vin -0.3to Vs v 1.GND a: Part No.
2.Vin b: Lot No.
DIAG terminal voltage Vbiag 6 \'} 3. Vo
4. DIAG
“ " 5. Vi
Collector-emitter voltage Vce Vg—Vz \" iF;eleTer:z‘ic:r::g:a:;rtnep:i:g::ge 8
(Forming No. 1123)
Output current lo 2.04 A
Pp1 22 w With infinite heatsink (Tc=25°C)
Power Dissipation
Pp2 1.8 w Stand-alone without heatsink . . .
, : Standard Circuit Diagram
Junction temperature Tj -40 to +150 °C
Operating temperature Tor -40 to +100 °C Vs
Storage temperature Tstg -40 to +150 °C 5 : :
- e SI-5153S
EIeCtrlcaI CharaCterIStlcs (Ta=25°C unless otherwise specified) Vi o
Ratings
Parameter Symbol - Unit Conditions
min typ max LS-TTL
or 1
Operating power supply voltage VBopr 6.0 30 \" CMOS
Quiescent circuit current lq 5 12 mA Veopr=14V, Vin=0V
Saturation voltage of output _ O
transistor VCE (sat) 0.47 Vv lo=2.05A, VBopr=6 to 16V Truth table GND
Vin Vo
Output leak current lo, leak 2 mA Vceo=16V, Vin=0V m
Output ON Vin 2.0 \: \ VBopr=6 to 16V L L
Input voltage
Output OFF Vie -0.3 0.8 \ VBopr=6 to 16V
Output ON [T7] 1 mA Vin=5V
Input current
Output OFF I -0.1 mA ViN=0V
- Diagnostic Function
Overcurrent protection starting Is 2.05 A Veopr=14V, Vo =Vgopr—1.5V g
current
. . Normal Open load Shorted load | Overheat Normal :
Thermal protection starting Trsp 150 oG Vbopr 26V J_l_
temperature VIN
Open load detection resistor Ropen 30 kQ VBopr=6 to 16V :
Ton 8 30 us VBopr=14V, lo=1A Vo I_l—-—
Output transfer time :
TorF 15 30 us Veopr=14V, lo=1A I_L_
Vo 45 6 V| Vec=6V, Veopr=6 to 16V DIAG ;
DIAG output voltage
VoL 0.3 v Vcc=6V, Veopr=61t0 16V, Ipo=2mA
TpLH 30 us Veopr=14V, lo=1A
DIAG output transfer time T 20 v 14V locin Mode Vin Vo DIAG
PHL us Bopr= ,»lo= Normal |I-| h h
Minimum load inductance L 1 mH Open load |I-_| : :
*1 =
Surge clamp voltage Vz 28 34 40 Vv lc=5mA Shorted load ||-_| II: II:
Note: Overheat ,'_] t t

*1. The Zener diode for surge clamping has an energy capability of 140 mJ (single pulse).

* The rule of protection against reverse connection of power supply is Ve =-13V, one minute.
* This driver is exclusively used for ON/OFF control.

@ DIAG output will be undetermined when a voltage

exceeding 25V is applied to Vs terminal.




High-side Power Switch ICs [With Diagnostic Function, Built-in Zener Diode]

Electrical Characteristics
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High-side Power Switch ICs [With Diagnostic Function, Built-in Zener Diode]

Features

@ Built-in diagnostic function to detect short and open circuiting of loads and

output status signals
® Low saturation PNP transistor use

@ Allows direct driving using LS-TTL and C-MOS logic levels

@ Built-in overcurrent and thermal protection circuits

@ Built-in protection against reverse connection of power supply
® Tj = 150°C guaranteed

@ Built-in Zener diode

® TO220 equivalent full-mold package not require insulation mica

Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit Conditions
Power supply voltage Vs -13 to +40 \'
Input terminal voltage ViN -0.3to Ve \"
DIAG terminal voltage Voia 6 \"
Collector-emitter voltage Vce Ve-Vz v Refer .to Surge CIan, voltage" in
Electrical Characteristics
Output current lo 2.5 A
Pp1 22 w With infinite heatsink (Tc=25°C)
Power Dissipation
Pp2 1.8 w Stand-alone without heatsink
Junction temperature Tj -40 to +150 °C
Operating temperature Tor —40 to +100 °C
Storage temperature Tstg -40 to +150 °C
EIeCtrlcaI CharaCte”Stlcs (Ta=25°C unless otherwise specified)
Ratings
Parameter Symbol - Unit Conditions
min typ max
Operating power supply voltage VBopr 6.0 30 \
Quiescent circuit current Iq 5 12 mA VBopr=14V, ViN=0V
Saturation voltage of output V. 0.3 10=1.0A, VBopr=6 to 16V
. CE (sat)
transistor 0.72 l0=2.5A, VBopr=6 to 16V
Output leak current lo, leak 2 mA Vceo=16V, ViN=0V
Output ON Vin 2.0 Ve VBopr=6 to 16V
Input voltage
Output OFF Vi -0.3 0.8 VBopr=6 to 16V
Output ON 7] 1 mA ViN=5V
Input current
Output OFF e -0.1 mA Vin=0V
Overcurrent protection starting Is 26 A VBopr=14V, Vo=Veopr-1.5V
current
Thermal protection starting Trsp 150 oG Veopr= 6V
temperature
Open load detection resistor Ropen 30 kQ VBopr=6 to 16V
Ton 8 30 us VBopr=14V, lo=1A
Output transfer time
Torr 15 30 us Veopr=14V, lo=1A
VoH 4.5 6 Vee=6V, VBopr=6 to 16V
DIAG output voltage
VoL 0.3 Vce =6V, Veopr=6 o 16V, Ipo=2mA
T 30 us Veopr=14V, lo=1A
DIAG output transfer time
TeHL 30 us Veopr=14V, lo=1A
Minimum load inductance L 1 mH
Surge clamp voltage * Vz 28 34 40 \'% lc=5mA

Note:

*1. The Zener diode for surge clamping has an energy capability of 200 mJ (single pulse).
* The rule of protection against reverse connection of power supply is Vs =-13V, one minute.
* This driver is exclusively used for ON/OFF control.

External Dimensions (unit: mm)

SI-5154S

$3.2102 4.2%02
10202 _ l2sw2
T — T =
DN EA T
< > | ™ % i
~ -
8 (| logor B
P E— &
b -
TTT T o.94:018 7
Il —— “
i
J» 0.858% 045%% || g
= %
P1.790104=6.8 4106 P2
1. GND a: Part No.
2.Vin b: Lot No.
3.Vo
4.DIAG
5.Vg
(Forming No. 1123)
Standard Circuit Diagram
Vs

SI-5154S
Vin 2 DIAG
47 51kQ
LS-TTL
or 1
CMOs
*—O
Truth table GND
Vin Vo
H H
L L
Diagnostic Function
Normal Openload : Shortedload ; Overheat Normal :
VIN J_|_
Vo l_l_,_
DIAG I_l——
Mode Vin Vo DIAG
L L L
Normal H H h
Open load 'ﬁ n n
L L L
Shorted load H L L
L L L
Overheat H L L

@ DIAG output will be undetermined when a voltage
exceeding 25V is applied to VB terminal.



High-side Power Switch ICs [With Diagnostic Function, Built-in Zener Diode]

Electrical Characteristics
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High-side Power Switch ICs [With Diagnostic Function] SI-5155S

Features

@ Built-in diagnostic function to detect short and open circuiting of loads and

External Dimensions (unit: mm)

. $3.2:02 4202
output status signals 10202 2802
® Low saturation PNP transistor use \ -
. .. . . T "
@ Allows direct driving using LS-TTL and C-MOS logic levels $\ ey ] .
@ Built-in overcurrent and thermal protection circuits %L 2
@ Built-in protection against reverse connection of power supply g
. o
® Tj = 150°C guaranteed e 2601 8
. . . - . <
@ TO220 equivalent full-mold package not require insulation mica al_J h
b[] oo
] ) T osses I
Absolute Maximum Ratings (Ta=257C) I m
Parameter Symbol Ratings Unit Conditions i -
Jr 0.858% 0.45%% || g
Power supply voltage Ve -13to +40 \ 175104268 4108 2
Input terminal voltage Vin -0.3to Ve "
DIAG terminal voltage Voiag 6 A 1. GND a: Part No.
2.Vin :
Collector-emitter voltage Vce 40 v 3 Vo b: Lot No.
4. DIAG
Output current lo 2.5 A 5.Vg
Po1 22 w With infinite heatsink (Tc=25°C) .
Power dissipation (Forming No. 1123)
Pp2 1.8 w Stand-alone without heatsink
Junction temperature Tj —40 to +150 °C
Operating temperature Top —-40 to +100 °C . . .
Standard Circuit Diagram
Storage temperature Tstg -40 to +150 °C g
Vs
5
x
. . s Vo b
EIeCtrlcaI CharaCterlstlcs (Ta=25°C unless otherwise specified) SI-5155S —(3 —a Zl
P Symbol Ratings Uni Conditi ) ) ¥
arameter ymbol min typ max nit onditions IN 2 DIAG
Operating power supply voltage VBopr 6.0 30 \ LS-TTL 47 51kQ
Quiescent circuit current Iq 5 12 mA VBopr=14V, Vin=0V Cl\ﬁcr)s ! K
o
Saturation voltage of output V. 0.3 v 10=1.0A, Vopr=6 to 16V -
. CE (sat)
transistor = 0.72 10=2.5A, VBopr=6 to 16V o)
GND
Output leak current lo, leak 2 mA Vceo=16V, Vin=0V Truth table
Vin Vo
Output ON ViH 2.0 Vs Veopr=6 to 16V
Input voltage H H
Output OFF Vi -0.3 0.8 VBopr=6 to 16V L L
Output ON [T 1 mA Vin=5V
Input current
Output OFF | -0.1 mA ViN=0V
Overcurrent protection starting Is 26 A Vaopr=14V, Vo=Vaopr 1.5V ) . .
current Diagnostic Function
Thermal protection starting Trep 150 oc VeoprZ6V
temperature .
Normal Open load Shorted load | Overheat Normal :
Open load detection resistor Ropen 30 kQ VBopr=6 to 16V J_l_
Ton 8 30 us Vaopr=14V, lo=1A VIN }
Output transfer time :
TorF 15 30 us Veopr=14V, lo=1A :
Vo T
VbH 4.5 6 Vee=6V, VBopr=6 to 16V H
DIAG output voltage H
Voo 0.3 Vcc =6V, Veopr=6t0 16V, Ipo=2mA DIAG
TeL 30 us Veopr=14V, lo=1A
DIAG output transfer time
TpPHL 30 us Veopr=14V, lo=1A
Minimum load inductance L 1 mH Mode Vin Vo DIAG
L L L
Note: Normal H H H
* The rule of protection against reverse connection of power supply is Vs= =13V, one minute Open load h : :
(all terminals except, Vs and GND, are open). L L L
Shorted load H L L
Overheat 'ﬁ :: ::

@ DIAG output will be undetermined when a voltage
exceeding 25V is applied to Vs terminal.



High-side Power Switch ICs [With Diagnostic Function] SI-5155S

Electrical Characteristics

H Quiescent Circuit Current M Circuit Current

10 50 ‘
40 Ta=
-40°C

Ta=-40°C _
=3 25°C T 30 25°C N
E s 150°C \>// E ) o -\\
o - o NON
- 7" 20 150°C N

% 4 \\\

p——T—

N

0
Vs (V)

H Overcurrent Protection Characteristics (ta=-40°c) H Overcurrent Protection Characteristics (Ta=25°c)

20 20 I
Ve= Vp= —
\\1 8V T Jav
16 4 16 )
. /
12 7 "N a 1 7&9 av
e ,/ P e /
o o
> 3 / // > g /]
7 7~ i —C
. 77T . —
/ 6v 0/ D ev
// | /
f— |
0 0 4
0 1 2 3 4 5 0 1 2 3 4 5
lo (A) lo (A)
H Threshold input voltage H Input Current (Output ON)
20 1.0 T
BEEE
Taz125°C 25 2070 08 it
15 — ] ’
Ve=16V
lo=1A = 06
S E
10 £
S = oa ——
' \\-
5
0.2
0
% 1 2 -50 0 50 100 150
ViN (th) (V) Ta(°C)

H Output Terminal Leak Current M Saturation Voltage of DIAG Output

2 T T 0.5 T I
Vg=14V Ve=14V
Ipiac =2mA
0.4
< 0.3
E | =)
K] a
o
o > 02
/
/
0.1
0 0
-50 0 50 100 150 -50 0 50 100 150
Ta (°C) Ta (°C)

Hl Saturation Voltage of Output Transistor

2
s
;g 1 Ta=
3 125°C_/
8 s
.
Ve=6to 16V 25°C
% Z20°C
— |
- |
% 1 2 3
lo (A)

H Overcurrent Protection Characteristics (ta=125°c)

20
Ve=
— 18V
16
14V
E 12 / /
o y /
> 4 /.
> _av
.
774\
4
6V
0 0 1 2 3 4 5
lo (A)

H Input Current (Output OFF)

5 T T

Ve=14V
Vin=0V

4
I 3
=
=
- 2

1

0

-50 0 50 100 150

Ta (°C)

l Thermal Protection Characteristics

20 T T
Ve=14V
Vbiag=5V
lo=10mA
15 Vo
E 10
o
>
Vbiag
5
0
0 50 100 150 200
Ta (°C)
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High-side Power Switch ICs [With Diagnostic Function, 3-circuits] SLA2501M

Features

External Dimensions (unit: mm)

@ Built-in diagnostic function to detect short and open circuiting of loads and

output status signals

. . 31202 Ellipse 3.2°1%+3.8 4.8*02
@ Low saturation PNP transistor use (VCE (sat) =0.2V) 22.4:02 170
@ Allows direct driving using LS-TTL and C-MOS logic levels $3.2:015
@ Built-in Zener diode in transistor eliminates the need of (or simplifies) external B & Ei
surge absorption circuit S < la sageo2
Lo - s - ; al ] 22 .45
@ Built-in independent overcurrent and thermal protection circuit in each circuit = ® L] © 2
@ Built-in protection against reverse connection of power supply g wwwwww
. <
® Tj = 150°C guaranteed “’77‘
1.15%8% I o.es8% 05583 L
14+P2.03401= (28.42)
Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Ratings Unit Conditions 31.3102 a: Part No.
Power supply voltage Ve -13 to +40 Y ‘ b: Lot No.
Drive terminal applied voltage Vb -0.3to Ve \
123t 15
Input terminal voltage Vin -0.3to +7.0 \
DIAG output applied voltage Vbiag -0.3to +7.0 \
DIAG output source current IpiaG -3 mA
Voltage across power supply Voo Vo-34 v
and output terminal Equlvalent CIrCUIt Dlagram
Voltag-e across. power supply Voo _04 v ol
and drive terminal h ) Ve
' ' O
Output current lo 1.5 \ GB !
Output reverse current lo -1.8 ' :
! ] ;
Electrostatic resistance Es/a +250 \' C=200pF, R=0Q ‘6,‘_ c 9[;1 '
' % e :
Power Dissipation Po 48 w Stand-alone without heatsink, 3 t E ' out
all circuits operating ' !
Junction temperature Tj -40 to +150 °C : 3
Operating temperature Top -40 to +115 °C 3 ’7; ;
Storage temperature Tstg -50 to +150 °C oND T
a: Pre-regulator e: Overcurrent protection circuit
. . b: Overvoltage protection circuit f: Diagnostic circuit
Electrlcal Characterlstlcs (VBopr=14V, Tj=-40 to +150°C unless otherwise specified) c: Control circuit g: Thermal protection circuit
N d: Driver circuit
Ratings
Parameter Symbol - Unit Conditions
min typ max
Operating power supply voltage VBopr 6.0 16 \ . . .
Standard Circuit Diagram
Quiescent circuit current (per circuit) Iq 0.8 1.6 mA Lo output
Vi
Circuit current (per circuit) ) 19.3 mA Tj=25°C S
Threshold input voltage Vinth 0.8 3.0 Voo
Hi output Vin 3.7
Input voltage 7_; 1 3? 9? 1:f
Lo output Vin 1.5 5 Ve D1 D2 Ds
O—3IN
| Hi output In -1.0 mA Vin=5V 7 ! FLT1 4
nput current O—IN2
Lo output In 100 pA ViN=0V 12 SLA2501M ¢
O—12{INg FLT[13,
Saturation voltage of output VCE (sat) 0.2 lo=1.2A, VBopr=6 to 16V | GND: GND2 OUT: OUT: OUTs
transistor Vee say 1.0 10=1.5A, Vopr=6 to 16V 6 |11 2 10 15
Output terminal sink current lo (off) 25 5 mA Tj=25°C, Vceo=14V
29 34 39 Tj=25°C, Ilc=10mA
Surge clamp voltage Ve-o
28 34 40 lc=5mA
Saturation voltage of DIAG output VoL 0.4 IpgH=-2mA, VBopr=6 to 16V
Leak current of DIAG output IogH -100 A Vee=7V
Open load detection resistor | Ropen 5.5 kQ Diagnostic Function
Overcurrent protection starting _ )
current Is 1.6 A Vo=Veopr=1.5V Normal Openload ; Shortedload ; Overheat Normal |
Thermal protection starting Treo oG VeoprZ 6V VIN T
temperature :
Ton 30 us lo=1A Vo I_l_,_
Output transfer time '
Torr 100 us lo=1A :
_ VDIAG I_l——
TeLu 30 us lo=1A f
DIAG output transfer time
TeHL 100 us lo=1A
Minimum load inductance Lo 1.0 mH
Maximum ON duty Dion 0 60 %

Note:
* The Zener diode has an energy capability of 200 mJ (single pulse).

* A start failure may occur if a short OFF signal of 10 ms or below is input in the Vin terminal.



High-side Power Switch ICs [With Diagnostic Function, 3-circuits]

Electrical Characteristics

M Quiescent Circuit Current (single circuit)

SLA2501M

M Circuit Current (single circuit)

Hl Saturation Voltage of Output Transistor

5 T T
Vin=0V
4
Ta=-40°C
Ta=25°C /
&E‘ 8 Ta=1;5°C \7
: A
i/
1 f"//
0
0 10 20 30 40
Ve (V)

H Overcurrent Protection Characteristics (ta=-40°c)

20
|ve=14v ] |
I~
o 10
>
0
0 1 2 3 4
lo (A)
H Threshold Input Voltage
20
V=16V lout=1A
| [
Ta=125°C| 25°C -40°C
> —
o 10
>
0
0 1 2 3 4
Vin (V)

H Saturation Voltage of DIAG Output

0.3 T T
Ve=14V
ViN=5V
lrr =3 (MA) |
0.2
e ]
S L—T
> ‘_‘_,——‘
0.1
0
-50 0 50 100 125
Ta (°C)

40 —
‘ ‘ Vin =5V
Ta=-40°C
30 1 1
Ta=25°C
N
£q AN
E 20 \\ N
@ Ta=125°C N \
A b NN
10 N
-
/
)’
% 10 20 30 40
VB (V)

H Overcurrent Protection Characteristics (ta=25°c)

20
— Ve=14V _| |
\\
o 10
>
0
0 1 2 3 4 5

W Input Current (Output ON)

1.0 T T T
Ve=14V V=0V
<
£ o5
I B
= -__—_______
0
-50 0 50 100 125
Ta (°C)

H Output Reverse Current

1.4
1.2
—
/
1.0
yd —
s 08y Ta=-40°C
= /i\ Ta=25°C
A
> 06 Ta=125°C
0.4
0.2
0
0 1 2 3 4
IF (A)

1.0 ‘
ViN=5V |
V=6 to 16V
Ta=150°C
L
Ta=125°C
s - s
= Ta=-40°C
8 os x‘//
S > F
>
= /! 7~ Ta=25°C
Z
0
0 1 2 3 35
lo (A)

H Overcurrent Protection Characteristics (ta=125°c)

20

V=14V ] |

—
—~
° 10
>

0

0 1 2 3 4

lo (A)

H Input Current (Output OFF)

20 T T T
Ve=14V Vin=0V
—
\
<
2 10
=
0
-50 0 50 100 125
Ta (°C)

H Thermal Protection

20 ——10 —
Ve=16V lo=10mA
r f
L Vo
[ T
L s VrT
> 10F K5
o )
> | =
0 lff L
0 60 100 160 180

Ta (°C)
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High-side Power Switch ICs [With Diagnostic Function, 4-circuits] SLA2502M

Features

output status signals

@ Built-in overcurrent protection circuits

® Tj = 150°C guaranteed

Absolute Maximum Ratings

@ Low saturation PNP transistor use (VCE (sat) =0.5V)
@ Allows direct driving using LS-TTL and C-MOS logic levels

@ Built-in diagnostic function to detect short and open circuiting of loads and

@ Built-in protection against reverse connection of power supply

(Ta=25°C)
Parameter Symbol Ratings Unit Conditions
Power supply voltage Ve -13 to +40 \'
Input terminal voltage Vin -0.3to +7.0 \"
DIAG output applied voltage Vbia -0.3to +7.0 \'
DIAG output source current Ioiag 3 mA
Output current lo 1.2 A
Power Dissipation Po 4.8 w Stand'-alone operation W|th'out
heatsink; all circuits operating
Junction temperature Tj —40 to +150 °C
Operating temperature Tor -40 to +100 °C
Storage temperature Tstg -50 to +150 °C
EIeCtrlcaI Cha raCterIStlcs (Veopr =14V, Ta=25°C unless otherwise specified)
Ratings 3 .
Parameter Symbol " Unit Conditions
min typ max
Operating power supply voltage VBopr 6.0 16 \"
Quiescent circuit current (per circuit) Iq 5 12 mA Vin=0V
Threshold input voltage Vinth 0.8 3.0 \"
Hi output In 1.0 mA Vin=5V
Input current
Lo output In 0 100 HA Vin=0V

Satur-atlon voltage of output Vo (sat 0.5 v Io=1.0A, Veopr=6 to 16V
transistor
Output terminal sink current lo (off) 2.0 mA Vo=0V, ViN=0V
Saturation voltage of DIAG output Voo 0.3 v lpiac=3mA
Leak current of DIAG output IogH 100 HA Voiac=5V
Open load detection resistor Ropen 30 kQ
Overcurrent protection starting Is 16 A Vo=Veopr—1.9V
current

Ton 8 30 us lo=1A
Output transfer time

Torr 15 30 us lo=1A

Ten 10 30 us lo=1A
DIAG output transfer time

TeHL 15 30 us lo=1A

(all terminals except Vg and GND should be open).

Diagnostic Function

GND " K |

sov| !
0.8v
i

- |
]
I
I
- 1
' HORT! '
1 S 0‘(—'90 1
' Isi "
I
|
i

, ' OREN. JOPEN

AN N

lo ‘ 0o
T

ol
g
GND Voue .

Shorted load

1
=

Normal Open load Overheat

Overvoltage

38

=5

ERROR SIGNAL for CPU

Note: * The rule of protection against reverse connection of power supply is Vs=-13V, one minute

External Dimensions (unit: mm)

402

T e © [N
: (&3 b1 & °
R

1.15-01

05583

a: Part No.
b: Lot No.

Equivalent Circuit Diagram

SLA2502M

NIt o
3
DIAGT O+
| | 1o outt
1 IT.S.D) U
! !
' T
6 ] J
NI2 O | ‘ Drive ‘ T
5
DIAG2 O L
I {DIAG DET} 7|
4 1 1 10 Out2
GND1 0+ ﬁj, 1

NI3 o4 fon}
[, Ee
DIAG3 o
' [DIAG DET

Loous

NIAcr
EeA
piaca o' G2
w
e

GND4O

%
1 USooua
|

[Abbreviations]

Drive: Drive circuit
CONT: ON/OFF circuit
Pre.Reg: Pre-regulator

DIAG.DET.: Diagnostic circuit
0.C.P.: Overcurrent protection
T.S.D.: Thermal protection

Standard Circuit Diagram

[>—o

?

SLA2502M

Load

Truth table

ViN Vo
H H
L L

O
GND

Note 1: A pull-down resistor (11kQ typ.) is connected to the IN
terminal. Vour turns "L" when a high impedance is
connected to the IN terminal in series.

Note 2: Grounds GND1 and GND2 are not wired internally. They
must be shorted at a pattern near the product.



High-side Power Switch ICs [With Diagnostic Function, 4-circuits] SLA2502M

Electrical Characteristics

M Circuit Current (single circuit)

60
Ta=
-40°C
50
o
40 25°C

N

30 N

125°C >
20 /|

Vn=v__—S

I8 (MA)

\4

0
0 10 20 30 40 46
Vs (V)

Il Overcurrent Protection Characteristics (ra=-40°c)

20

— Ve=
18V
N

15 V4

14v
10

Vo (V)

° L
/

0 1 2 3 4
lo (A)

>6V

VAN,

M Input Current (Output Hi)

05 :
Va=14V
/
0.4 Ta=
—40°C //
25°C
—. 03 // //
g
£ /
£ 125°C
Z 02 // //
0.1 Z/
0

H Thermal Protection Characteristics

15
10
TSD T

S V=14V
= RL=1.3kQ l
(e]
>

5

0

0 50 100 150 200
Ta (°C)

M Circuit Current (4 circuits)

200
Ta=
150 -40°C
— 25°C
z
£ 100
P N
J 125°C
& \\\
Vin=0V \
0
0 10 20 30 40 46

Vs (V)

M Threshold Input Voltage

20
Tax
15
125°C  pgoq -40°C
s 10
o
>
5
00 1 2 3
Vin (V)

Hl Saturation Voltage of DIAG Output

0.3 ‘
V=14V
Ipiag=3mA
0.2
a
> /
0.1
0
-50 0 50 100 150

Ta (°C)

M Output Terminal Leak Current (Vo=0V)

1.1 ‘
Ta=
Za0°
10 40°C
oo e
|7
£ | —[125°C
x 0.8
<
5 |
o
0.7
0.6
0.5
5 10 15 20 25
Vs (V)

M Saturation Voltage of Output Transistor
10 (VB=14V)

Vs /
Ta= o
125°C 2 7/
0.5

Ve
=

VCcE (sat) (V)

lo (A)

H Input Current (Output OFF)

3
Ve=14V
Vin=0V
2
<
=1
=
= \
1 \
~——
0
-50 0 50 100 150
Ta (°C)

M Quiescent Circuit Current (dual circuit)
20 Vin=0V

Ig (mA)

Vo shorted
Voopen ==-=-

10 20 30 40 46
Vs (V)

H Open Load Detection Resistor

15

g \ Ta=
= 125°C
i —
S 25°C
[vs

5 -40°C

0

5 10 15 20

VB (V)
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High-side Power Switch ICs [With Diagnostic Function, Surface-mount 2-circuits) SPF5003

Features

@ Built-in diagnostic function to detect short and open circuiting of loads and

output status signals

@® DMOS 2ch output
@ Allows ON/OFF using C-MOS logic level
@ Built-in overcurrent and thermal protection circuits

Absolute Maximum Ratings

External Dimensions (unit: mm)

12,0402

+0.1

10.5%02 1.0-0.05

[T iRE: 1
e
D@ | % |

thickness

—250 .
= IEEREEEE <
Parameter Symbol Ratings Unit Conditions 1 8
£0.25 3% ‘
Power supply voltage Vs 35 \ 1.27 0.4-005 ||
Input terminal voltage ViN -0.3to7 \"
Input terminal current Iin 5 mA
DG terminal voltage Vba -0.3t07 Vv
DG terminal current Ipa 5 mA
Drain to source voltage Vbs Vg-45
Output current lo 1.8 A
Power dissipation Pp 2 Ta=25°C Vs
Source to drain Di forward current IF 0.8 A
Channel temperature Tch 150 °C
Operating temperature Tor -40 to +105 °C
Storage temperature Tstg -40 to +150 °C
Electrical Characteristics (Ve=14V, Ta=25°C unless otherwise specified) 5 }_( e oo |
Ratings . e
Parameter Symbol - Unit Conditions
min typ max
GND out
Operating power supply voltage VB (opn) 5.5 35 \
Quiescent circuit current Iq 1 mA Vin=0V, Vour=0V
200 mQ lo=1A
Output ON ist: Ri H H
utput ON resistance os (o) 200 o | To1A Taz80°C Standard Connection Diagram
Output leak current lo, leak 50 100 A Vour=0V ) S S |
5+
Input threshold | Output ON Vikth 1.4 2.0 3.0 \" Ta=-40 to +105°C l—:\é\,—l
voltage Output OFF |  Viun 1.0 1.8 v Ta=-40 to +105°C rs_Jour
15,16 ouT2
| : Output ON liH 70 200 HA Vin=5V 1 Vs v
npup curren .
Output OFF I 12 WA | vin=ov s SPF5003 2
ol|g
Overcurrent protection starting current Is 1.9 3 A Vour=Vo-1.5V (10,11) LK
Internal current limit ILim 5 A Vour=0V - (7\)"m"ax‘)T5 wmior3 CE“ 6:5")
Thermal shutdown operating temperature Ttsp 155 165 °C c (R ]
PR}
Load open detection threshold voltage | Vopen 1.5 3 4.5 \' u
1 777 777
1 Ton 70 140 us RL=14Q, Vo=-5V )
Output transfer time * RIN andt_RDG 'a\vle r;eedgd Ito protect CPU and SPF5003 in case of reverse
= connection of VB terminal.
Torr 35 %0 us RL=14Q, Vo *10% * Make VB of 1Pin and 9Pin short from the fin to be plated by solder.
DG leak current loa 20 uA Vpe=5.5V
Low level DG output voltage VbaL 0.15 0.5 \" Ipe=1.6mA S -
Timing Chart
*1 TeLH 70 140 us
DG output transfer time
TeHL 45 120 us VnON VWOFF Voopen Normal 0GP Nomal  TSD
N l ) | Openle 1 Nomal ! Shorted load I N I ! Over-
Note: *1. Transient time is showed Wave Form below. M o : penions fomel - Shorediex : o : et L
Recommended Operating Conditions (for one channel) Wave Form | P S
Ratings Jour ‘ o
Parameter - Unit ViN i | . I | S
min max DG | High inpidance | |
Power supply voltage 5.5 16 v Vour-sV.
Output transfer time
Vi 4 55 v Vour Vour 10% Mode Va | DG Vo
Vie -0.3 0.9 v - o, Normal H H H
VoG * 90%
1 1 A DG output transfer time H H H
> Voa VoG * 10% Open load L H H __
Rin 10 20 KkQ Tows Ton Shorted load | 1! t | (timiting)
Roa 10 20 kQ Overheat E t t
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High-side Power Switch ICs [With Diagnostic Function, Surface-mount 2-circuits)] SPF5004

Features

@ Built-in diagnostic function to detect short and open circuiting of loads and

output status signals

® DMOS 2ch output

@ Allows ON/OFF using C-MOS logic level
@ Built-in overcurrent and thermal protection circuits

Absolute Maximum Ratings

External Dimensions (unit: mm)

17.28%02

15.58:02 1.0%8%s
Fin
thickness

zﬁmmmmm;mmmmmﬁ

"

\u>a
.
|
|
|
|
|
|

Iqﬂl

7. 510 2

1 0_510.3

(Ta=25°C) \\\\;\\\\\\ N
: : - HEHBREEEEHH b —
Parameter Symbol Ratings Unit Conditions 045
1.07025 0.4%003 ‘ o
Power supply voltage Ve 35 \' T S
[t}
Input terminal voltage Vin -0.3to7 \" N
Input terminal current In 5 mA Part N
a: Part No.
DG terminal voltage Vba -03t07 \" b: Lot No.
DG terminal current I 5 mA
Drain to source voltage Vbs Vg-45
Output current lo 25 A Block Diagram (for one channel)
Power dissipation Po 2.7 Ta=25°C Ve
Source to drain Di forward current Ir 0.8 A
Protect
Channel temperature Tch 150 °C
Operating temperature Top -40 to +105 °C IN C ‘;
Storage temperature Tstg -40 to +150 °C
- i DG O——
Electrical Characteristics (Ve=14V, Ta=25°C unless otherwise specified) ,E e |
Ratings § .
Parameter Symbol - Unit Conditions
min typ max Oo—
GND out
Operating power supply voltage VB (opr) 5.5 35 Vv
Quiescent circuit current Iq 1 mA Vin=0V, Vour=0V
150 mQ lo=2A
Output ON ist: Ri H :
utput ON resistance oS (o 250 mQ | loc1A, Ta80°C Standard Connection Diagram
Output leak current lo, leak 50 uA Vour=0V | O —
f+
Output ON Vin 2.0 3.0 ) Ta=-40 to +105°C ——%———1
Input voltage Sa l
Output OFF Vie 1.0 1.8 \ Ta=-40 to +105°C 23 Joutt
14,15 out2
Inpup current | Output ON 7] 70 HA Vin=5V 1 Ve -
Overcurrent protection starting current Is 2.6 Vour=Vo-1.5V SPF5004
5V o °
Internal current limit ILim 10 Vour=0V (16,17,18) 88
1
Thermal shutdown operating temperature |~ Trsp 155 165 °C o Tzim 2 o (?2‘ 6;«)
Load open detection threshold voltage | Vopen 3 \" c LR}
Pl A
Ton 165 us u
Output transfer time T 0 A pa
s
OFF i * Make VB of 4Pin, 5Pin, 6Pin, 16Pin, 17Pin and 18Pin short from the fin
DG leak current loa 20 HA Vpe=5.5V to be plated by solder.
Low level DG output voltage VbeL 0.15 \ Ipe=1.6mA
TeLn 70 us . .
DG output transfer time Tlmlng Chart
TrHL 45 us

Recommended Operating Conditions (for one channel)

P : Ratings Unit
min max
Power supply voltage 5.5 16 v
Vin 4 5.5 \
Vie -0.3 0.9 \"
lo 1.15 A
Rin 10 20 kQ
Roa 10 20 kQ

VINON ViNOFF Voopen Normal  OCP Normal ~ TSD

! Nomal ! Over-
\  heat

| Openload | MNomal! Shorted load

LI I_I 1 High inpidance | |
Mode Vin DG Vo
Normal 'I'_' E E
Open load 'I'_' n n
Shorted load | 1! - L (imiting)
Overheat 'I'_' t t
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High-side Power Switch ICs [With Diagnostic Function, Surface-mount 3-circuits) SPF5007

Features

External Dimensions (unit: mm)

@ Built-in diagnostic function to detect short and open circuiting of loads and 17.28'02 | s
output status signals 15.58'02 Lo-bts
® DMOS 3ch output 2 13 thickness _
@ Allows ON/OFF using C-MOS logic level H H H H H H;H H H H H H -
@ Built-in overcurrent and thermal protection circuits .
Ba:Dﬁi;m L],
o T 4% RS
. . ‘ S
Absolute Maximum Ratlngs (Ta=25°C) ] H H H H H I \H H H H H H127 N
Parameter Symbol Ratings Unit Conditions 1.07:025 0_418_-3g ‘ N
Power supply voltage Ve 35 \' " ?,‘-,
Input terminal voltage Vin -0.3to7 \" =
Input terminal current Iin 5 mA a: Part No.
DG terminal voltage Vba -0.3t07 \" b: Lot No.
DG terminal current Ipg 5 mA
Drain to source voltage Vbs Vg-45 \"
Output current lo 18 A Block Diagram (for one channel)
Power dissipation Po 2.7 w Ta=25°C, all circuit operating
Source to drain Di forward current Ie 0.8 A
Channel temperature Tch 150 °C
Operating temperature Tor -40 to +105 °C
Storage temperature Tstg -40 to +150 °C

Electrical Characteristics

(VB=14V, Ta=25°C unless otherwise specified)

Ratings . .
Parameter Symbol Unit Conditions
min typ max
Operating power supply voltage VB (opr) 5.5 35 \'
Quiescent circuit current Iq 1 mA Vin=0V, Vour=0V
200 mQ lo=1A
Output ON resistance Ros (on
350 mQ lo=1A, Ta=80°C
Output leak current lo, leak 50 100 HA Vour=0V
Input threshold Output ON Vit 1.4 2.0 3.0 \" Ta=-40 to +105°C
voltage Output OFF | Vi 1.0 1.8 v Ta= 40 to +105°C
Output ON lin 70 200 HA ViN=5V
Inpup current
Output OFF e 12 HA Vin=0V
Overcurrent protection starting current Is 1.9 3 A Vour=Vo-1.5V
Internal current limit Iim 5 A Vour=0V
Thermal shutdown operating temperature Trsp 155 165 °C
Load open detection threshold voltage | Vopen 15 3 4.5 \'
Ton 70 140 us RL=14Q, Vour=Ve-5V
Output transfer time
Torr 35 90 us Ri=14Q, Vg *10%
DG leak current Ioa 20 HA Vp=5.5V
Low level DG output voltage VbaL 0.15 0.5 \" Ipg=1.6mA
T 70 140 us
DG output transfer time
TeHL 45 120 us

Recommended Operating Conditions (for one channel)

Parameter - Ratings Unit
min max
Power supply voltage 5.5 16 \'
Vin 4 5.5 Vv
Vie -0.3 0.9 \"
lo 1 A
Rin 10 20 kQ
Roe 10 20 kQ

777 777

Open/Short
Sense

GND ouTt

Standard Connection Diagram

SPF5007

GND1 GND2_GND3 _IN1__IN2
7 7

Load

becd

* RIN and RDG are needed to protect CPU and SPF5007 in case of reverse
connection of Vs terminal.
* Make VB of 1Pin and 13Pin short from the fin to be plated by solder.

Timing Chart

VNON ViINOFF Voopen Normal  OCP Normal ~ TSD

! Normal ! Over-
| | heat

Normal | | Openload | Nomal | Shorted load

TS0

DG | High inpidance |

Mode Vin DG Vo
Normal E f E
Open load E n n
Shorted load | 1! L L Gimiting
Overheat E t t
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High-side Power Switch |Cs [Surface-mount 2-circuit, current monitor output function] SPF5017

Features

@ Internal current sense resistor

@ High accuracy current monitor output (sample & hold function)

@ Built-in overcurrent and thermal protection circuits

External Dimensions (unit: mm)
14.74%02
13.0410-2 1 _ofgf)s
frl\ﬁ:kness

zﬁmmmm;mmmmﬁ

1 0_510.3

2_0t0.2

a) Part No.
b) Lot No.

al ] du
Absolute Maximum Ratings (Ta2570) % b @ ~
Parameter Symbol Ratings Unit Conditions e ; T w1

Power supply voltage 1 Ve 0to 32 \' 1 H H H H H H H H H H 10

Power supply voltage 2 Vee -0.5t07.0 Vv 1.27:0% 0'4:8:“72 ! | %

Power supply voltage 3 Ve 0to 40 \' Ve terminal, t=1 min j

Current sensing voltage Vsense* 08106 v

Vsense™ Vsense*+lo ¢ Rsense
Output terminal voltage Vour -2 to 32 Vv
Input terminal voltage Vewu -0.5t0 7.0 Vv
VHold

Output current lour 20 A Block Diagram (for one channel)

Power dissipation Pp 24105.0 Depends on surface-mount board pattern Vee SFP5017

Storage temperature Tstg -40 to +150 °C

Channel temperature Tch 150 °C

Electrical Characteristics

(VB=14V, Ta=25°C unless

otherwise specified) — One circuit equivalent

Ratings
Parameter Symbol y Unit Conditions
min typ max
Min. operating power supply voltage | Ve min 6 Vv Minimum operation of OUT terminal.
Operating power supply voltage 1 Vs 10 14 16 *1
Operating power supply voltage 2 Vee 5.0 *2
Quiescent circuit current 1 Igvb 7.2 mA Vee=5V, Vewm=0V, One circuit equivalent
Quiescent circuit current 2 Iqvce 0.2 mA Vce=5V, Vpwm=0V
VewmH 3.5
PWM terminal input voltage Vv Vce=5V
VewmL 1.5
PWM terminal input current lpwmH 70 110 HA Vcc=5V, Vewm=5V, Active H *3
VHolaH 3.5
Hold terminal input voltage Vv Vce=5V
VHoldL 1.5
Hold terminal input current IHolaH 70 110 HA Vee=5V, Vewm=5V, Active H *3
0.14 Q lour=1A
Output ON resistance Roson
0.21 Q lout=1A, Ta=125°C
0.21 Q lour=1A
Current sensing resistance Rsense
0.25 Q lout=1A, Ta=125°C
Overcurrent protection starting current Is 3.0 A *4
Thermal shutdown operating temperature Ttsd 150 °C
Operation circuit for current monitor output lo 0.2 1.2 A *1
0.2 Vv lo=0A, Vcc=5V
0.488 0.500 0.512 \" lo=0.2A, Vcc=5V
Current monitor output voltage VsH
1.219 1.250 1.281 v lo=0.5A, Vec=5V, Ta=-40 to 140°C
2.925 3.000 3.075 v lo=1.2A, Vcc=5V, Ta=-40 to 140°C
5 mA lo=1A, Vcc=5V, Vsu=0V
Current monitor output current IsH
-6 mA lo=1A, Vcc=5V, Vsn=5V
ton 15 us
Output transfer time
toff 15 us
lo=0.5A, Vcc=5V
Output rise time tr 100 us
Output fall time tf 50 us
Current monitor output hold time tsh 500 650 us
y ) lo=0.5A, Vcc=5V,
Current monitor output delay time tshd 1 us
C1=0.033uF
Hold time after inputting hold tshh 2 us
Ve=11V, Vecc=5V, lo=1.2A,
70 us ; ’ g
S/H settling time tstt C1=0.033uF
a0 R Ve=11V, Vce=5V, lo=1.2A,
K C1=0.033uF, Ta=125°C

PWM

Hold!

S/H

Standard Connection Diagram

ocp

"
CMOS Logic
r %':.mm
5) S/H
@ 16;
c LG

i %’1

Controling

Vee

CPU

—SJHold

1a 5

S/H
Jodt ¢

down  SFP5017

Vs

out

”

* Use a Schottky Di for D2 when the Sense* terminal
is lower than the abs. max. rated voltage (~0.8V)

Timing Chart

Vewm

Vout

Icoil

VS/H

VHold

Ordinary operation ~ Thermal  Ordinary operation Overcurrent Ordinary operation
(auto hold) protection (external hold) protection (auto hold)
| -
NEA j 1894
S00t0650 50010650
Truth table

Vewm L H
Vour L H

Note:

*1: Accuracy warranty range for current monitor output
*2: Equivalent errors are not included in current monitor output accuracy.
*3: With built-in pull-down resistance (70kQ typ)
*4: Self-excitation and oscillation type
*5: Accuracy of current monitor output is affected by the materials of the hold capacitor (C1).

The capacitor C1 must be of low dielectric absorption and have good bias and leak current characteristics.
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High-side Power Switch |Cs [Surface-mount, current monitor output function] SPF5018

Features

@ Internal current sense resistor

@ High accuracy current monitor output (sample & hold function)
@ Built-in overcurrent and thermal protection circuits

External Dimensions (unit: mm)

12,2102
10.5%02

‘ﬁmm;mmmﬁ

+0.1
1.0-005

thickness

i T3
S
JEE— - 2
imum Rat p———84 [
Absolute Maximum Ratings (Ta=25°C) @ | L2 —
Parameter Symbol Ratings Unit Conditions . ?'cé
T T 01T ~§
Power supply voltage 1 Ve 0to 32 \ 1 H H H H H H HB
0.15
Power supply voltage 2 Vee -0.5t0 7.0 \Y 1.2740% 0.4%003 ! | o
9
Power supply voltage 3 Ve 0to 40 \' Ve terminal, t=1 min :
) Vsense™* -0.8t0 6
Current sensing voltage v
Vsense™ Vsense*+lo ¢ Rsense — 1
Output terminal voltage Vour -2 to 32 Vv
Vewm
Input terminal voltage -0.5t0 7.0 Vv
VHold
Output current lour 2.0 A Block Diagram (for one channel)
Power dissipation Pp 2.0 Depends on surface-mount board pattern
Storage temperature Tstg -40 to +150 °C
Channel temperature Tch 150 °C
Electrical Characteristics (Ve=14V, Ta=25°C unless otherwise specified) PWM
Ratings
Parameter Symbol y Unit Conditions Hold
min typ max
Min. operating power supply voltage | Vs min 6 Vv Minimum operation of OUT terminal.
S/H
Operating power supply voltage 1 Vs 10 14 16 *1 o)
Operating power supply voltage 2 | Vcc 5.0 *2 ®; @LG
Quiescent circuit current 1 Igvb 7.2 mA Vcec=5V, Vewm=0V
Quiescent circuit current 2 Iqvce 0.2 mA Vce=5V, Vpwm=0V
VewmH 3.5 . -
PWM terminal input voltage v Vee=5V Standard Connection Diagram
VewmL 1.5
PWM terminal input current lpwmH 70 110 HA Vcc=5V, Vewm=5V, Active H *3 ﬁl—+
2
VHoldH 3.5 Vee 11
Hold terminal input voltage ° Vv Vce=5V Vero—r
VholaL 15 i
Hold terminal input current IHolaH 70 110 HA Vee=5V, Vewm=5V, Active H *3 o
ontroling ouT
0.14 Q lour=1A on L Slowm SFP5018
Output ON resistance Roson o Sense* 1
0.21 Q lour=1A, Ta=125°C ——o-Hold Sense~ =
0.21 Q lour=1A e Slsm
Current sensing resistance Rsense ;In_m %g; c LG
0.25 Q lour=1A, Ta=125°C W) 5é 7i o
S e
Overcurrent protection starting current Is 3.0 A *4 IE r
Thermal shutdown operating temperature Ttsd 150 °C * Use a Schottky Di for D2 when the Sense* terminal
is lower than the abs. max. rated voltage (~0.8V)
Operation circuit for current monitor output lo 0.2 1.2 A *1
0.2 Vv lo=0A, Vcc=5V
c " it tout volt v 0.488 0.500 0.512 \' lo=0.2A, Vcc=5V S Ch rt
urrent monitor output voltage 'SH
1.219 1.250 1.281 v lo=0.5A, Vec=5V, Ta=-40 to 140°C iming a
2.925 3.000 3.075 v lo=1.2A, Vcc=5V, Ta=-40 to 140°C . N .
Ordinary operation ~ Thermal  Ordinary operation Overcurtent Ordinary operation
5 mA lo=1A, Vec=5V, Vsr=0V (auto hold) protection  (external hold) protection auto hold)
Current monitor output current IsH . . ;
" A | To=1A, Voo=5V, Ven=5V wa UL TLTL | JLN
tol 15 us
Output transfer time " Vout M L !
fott 1 2 | 10=05A, Voo=5v AL ‘
0=0.5A, Vcc= \eoil : ; ;
Output rise time tr 100 us e \/k‘ TN -—JN
Output fall time [’ 50 us v N\ NN [N
Current monitor output hold time tsh 500 650 us P ;—:W L
lo=0.5A, Vcc=5V, Ve SR
Current monitor output delay time tshd 1 us n
C1=0.033uF VHold
Hold time after inputting hold tshh 2 us
70 s V=11V, Vcc=5V, lo=1.2A, Truth table
_— s C1=0.033uF
S/H settling time tstt Vewm L H
a0 us Ve=11V, Vce=5V, lo=1.2A,
C1=0.033uF, Ta=125°C Vour L H

Note:

*1: Accuracy warranty range for current monitor output
*2: Equivalent errors are not included in current monitor output accuracy.
*3: With built-in pull-down resistance (70kQ typ)
*4: Self-excitation and oscillation type
*5: Accuracy of current monitor output is affected by the materials of the hold capacitor (C1).

The capacitor C1 must be of low dielectric absorption and have good bias and leak current characteristics.
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Low-side Switch ICs [Surface-mount 4-circuits]

Features
@ DMOS 4ch output

@ Allows ON/OFF using C-MOS logic level
@ Built-in overcurrent, overvoltage and thermal protection circuits

Absolute Maximum Ratings

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

Power supply voltage Vs 40 Vv

Output terminal voltage Vour 37 \" *

Input terminal voltage Vin -0.5t0 +7.5 \

Output current lo 1.8 A

Power Dissipation Pp 2 w

Storage temperature Tstg —-40 to +150 °C

Channel temperature Tch 150 °C

Output avalanche capability Eav 50 mJ Single pulse

Note: * At the clamping operation, refer to VOUT (clamp) in the section of electrical characteristics.

Electrical Characteristics

(VB=14V, Ta=25°C unless otherwise specified)

Ratings ; -
Parameter Symbol - Unit Conditions
min typ max
Power supply voltage VBopr 5.5 25 \'
Quiescent circuit current Iq 5 7 mA Vin=0V (all inputs)
Operating circuit current lec 8 12 mA Vin=5V (all inputs)
Hi output Vin 3.5 5.5 lo=1A
Input voltage
Lo output Vin -0.5 1.5
Hi output In 50 HA Vin=5V
Input current
Lo output Iin 30 HA Vin=0V
0.4 0.6 Q
Output ON resistance Rbs (on)
0.5 0.7 Q Ve=5.5V
Output clamp voltage Vour (clamp) 41 50 55 \" lo=1A
Output leak current lon 10 HA Vo=37V
F‘orward voltage of output stage Ve 16 v 1F=0.5A
diode
Overvoltage protection starting Ve ovp) 25 40 v
voltage
Thermal protection starting Trep 151 165 oG
temperature
Overcurrent protection starting s 11 A
current
Ton 12 us RL=14Q, lo=1A
Output transfer time
Torr 8 us RL=14Q, lo=1A
Output rise time Tr 5 us RL=14Q, lo=1A
Output fall time Ts 10 us RL=14Q, lo=1A

SPF5002A

External Dimensions (unit: mm)

12,2102

10.5%0-2

‘ﬁmm;mmmﬁ

N
%

7.5%0.2

1.27%0.25

TEEERELED

+0.

0.43% ||
l

o
S
bl
©
o

+0.1
1.0-0.05

Fin
thickness

2,083

ViN1

vourt

+0 P-GND

VIN 2

VIN3

ViN4

L-GND

2 10 7 15

OUT1 OUT3 OuT2 OuUT4

SPF5002A

Truth table
Vin Vo
H L
L H

Use L-GND and P-GND being connected.

* Self-excited frequency is used in the overcurrent protection.



Low-side Switch ICs [Surface-mount 4-circuits] SPF5002A

Electrical Characteristics

H Quiescent Circuit Current M Circuit Current (single circuit) H Circuit Current (4 circuits)
10 10 10 ‘
8 8 8 Ta=25°C
~959 Ta=25°C = _40°
Ta_‘25 9 | o‘ Ta=-40°C :
— 6 Ta=—40°C — 6 5 18=740°C 6 —T — ~
< I I <
T e <é [ z E If—- Ta=125°C
g 4 / T 4 T 4
Ta=120°C / Ta=125°C /
2 ﬂﬂ 2 / 2 /
ol 0 0

0 10 20 30 40 0 10 20 30 40 10 20 30 40
Ve (V) Vs (V) Vs (V)
H Threshold Input Voltage H Output ON Voltage H Forward Voltage of Output Stage Diode
15 1.0 TTT 1.5
T
i i 0.8 - fa;1é5°é I '
— Ta=-40°C i | | | Ta=25°C J I
1ol | ---Ta=25C Lg 1.0 Ta=—0c 7Y ]
- Ta=125°C ! : |
s ! S 06 Ta=125°C // . I
il z Ta=25°C. |44 < 1N
: i > % .
= : 8 04 = /
1 > A | |
5 T // e 0.5 I
i 0.2 dii=gh’ 1]
b Vo=14v — ’ TN [
10=0.1A P E proZ Ta=-40°C | /
0 [ 1] ] I 0 il [ 0
0 1 2 3 0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5
Vinth) (V) lo (A) Ve (V)
H Overcurrent Protection Characteristics H Overvoltage Protection Starting Voltage
15 I 15 T
V=14V lo=0.1A
Il
|
3 !
3 — Ta=-40°C
10 10 —3 --- Ta=25°C
3 ----- Ta=125°C
2 E 3 15
= s E
B Y T
5 54
Ta=120°C |
Ta=25°C 4
Ta= 40"0; RN E
| b
0 0
0 1.0 2.0 0 10 20 30 40

lo (A) Ve (V)
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Low-side Switch ICs [Surface-mount 4-circuits]

SPF5009 (under development)

Features External Dimensions (unit: mm)
® DMOS 4ch output w 17.28%02 | o
+0.
@® Allows ON/OFF using C-MOS logic level 15.58:02 Lo=%
s . . . . . . n
@ Built-in over current and thermal protection circuit and diagnostic function to 24 13 thickness _
detect open load HHHHHH\HHHHHH f
_ . I
@ Built-in output status signals (over current, over heat and open load)
a Ao i %
Sy H
@, b @ 9 " o S
. . 3
Absolute Maximum Ratings (Ta=25°C) ‘ &
LR .
Parameter Symbol Ratings Unit Conditions o015 —
40.25 iy ‘
Power supply voltage Vs 40 v 1.27 0.4°005 | S
N © 0.25°0:88
Output terminal voltage (DC) Vour 50 Vv o
Output terminal voltage (pulse) Vout Output clamping (max 70V) \"
a: Part No.
Output current (DC) lout +2.9 A b: Lot No.
Output current (pulse) lout Over current protection starting current A
Input terminal voltage Vim,seL, ) -0.5to +6.5 Vv
Diag output source current Vbiag 6.5 Vv
Ve —O Vout!
Diag output voltage Ipia 5 mA @ @
Power Dissipation Po 2.8 w
VINB/U
Storage temperature Tstg -40 to +150 °C o
Channel temperature Tch 150 °C V'NS‘E;'
Output avalanche capability Eav 80 mJ Single pulse
IFZ%””‘
(] Voiat
@
e YS?UTZ
EIeCtrlcaI CharaCterIStlcs (VB =14V, Ta= 25°C unless otherwise specified) v%z' o —0 P-GND2
(11,12)
Ratings —
Parameter Symbol - 9 Unit Conditions }l‘%‘faz
min typ max D
(16)
Power supply voltage VB (op) 5.5 40 v \/‘.1.433' i — G-GGv?)s
Quiescent circuit current lq 9 12 mA Ve=14V, Vin=0V i VD‘;Gg
(15)
Operating circuit current la 12 15 mA Ve=14V, Vin=5V (all inputs) T o
@)
Input voltage VIN H) 3.5 6.5 v V=14V, Vo=1A v‘% L paND
(23, 24)
(1 to 4, SEL, B/U) ViNg -05 1.5 v Ve=14V —hvomes
(22)
Input current (single circuit) TN 200 HA V=14V, Vin=5V Len
(1 to 4, SEL, B/U) Ing 30 uA V=14V, Vin=0V 1’
Output ON resistance Ros (on) 0.18 Q Ve=14V, lo=1A
Output clamp voltage Vour clamp) 60 65 70 Ve=14V, lo=1A
Output leak current 1 50 A Vg=14V, Vo=50V A H
i o " s © Circuit Example
Forward voltage of output stage diode Ve 15 v le=1A
Output moniter threshold voltage | VinM 2 Vv Vg=14V
VoiaG ) 6.4 6.5 \' Ve=14V, Vpiag=6.5V , 4 o 16 -
DIAG output voltage
Vbiag 0.5 \' Ve=14V, Iplac=5mA N Vs OUT1 OUT2 OUT3 OuUT4
o vt .
DIAG output leak current loH 10 uA Ve=14V, Vpjac=6.5V o vin2 DIAG1 (-0 1
o vms SPF5009 DIAG2|—C
Thermal shutdown operating temperature |~ Trsp 151 165 °C V=14V o vind DIAG3 O
o VINB/U DIAG4
Overcurrent protection starting current Is 3.0 A V=14V 3 VinSEL
LG PG1 PG2  PG3 PG4
Ton 12 us Ve=14V, R.=14Q, lo=1A 0 12 1112 Q13,14 2328
Output transfer time ! ! !
Torr 8 us Vg=14V, R.=14Q, lo=1A
Output rise time Tr 5 us Ve=14V, R.=14Q, lo=1A 7
Output fall time Tt 10 us Ve=14V, R.=14Q, lo=1A
toon 12 us | Ve=14V, Ri=14Q, lo=1A Timing Chart
DIAG output transfer time
toorr 8 us Vg=14V, R.=14Q, lo=1A
Main input swgr;lalu i I-I I-I J_l_ I-I I-I I-I I-I I-I P
Main input s\gr;lal:é _ |-| |-| |-| |'| |-| |-| |-| |'| L
Backup input signel _| 4] 4] 8] 8] 8] 4] 4] L
Input select signal 1
VINSE
Power supply vc\ta\g,c; ] 1
Output voltage 1 =
el R = o
Ouputcurent 1 [ i 1 [
omGouput1 [ . L
pacowputz - T+ 1t T1: T1I 4] 4] 4] L
Nomal gulp:;! D?mpm . DDmpL‘ll ;a Nomal g:n;::n‘ OOulpuH Dommlmd
verheat v cument  Open et Overcurent Open o
Main mode a Backup mode p4>
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Low-side Switch ICs [Surface-mount 4-circuits with Output Monitor] SPF5012

Features External Dimensions (unit: mm)
. . . 17.28%02
@ Output monitor circuit (DIAG) 15,5802 1,028
@® DMOS 4ch output ” : I Fin
® Allows ON/OFF using C-MOS logic level DBHABARGEAD thickness
@ Built-in overcurrent, overvoltage and thermal protection circuits Ly ey —
L o 4 =
] o %
= ~ =
o -
- - S
Absolute Maximum Ratings (Ta=25°C) ‘ &
T T T T T T T T T
Parameter Symbol Ratings Unit Conditions 1 H H H H H H H H H H H H 12 —r
+0.15
Power supply voltage 1 Vs 40 \" 1.27*9% 0.4-005 ! | o
b 0.15
Power supply voltage 2 Vee 7.5 \" k 0.25%005
Output voltage Vo 40 (DC) \" *1
Logic input voltage Vin -0.5t0 +7.5 \" a: Part No.
b: Lot No.
Output current lo Self Limited A
Diag output voltage Voiac 0to Vce \"
Power Dissipation Pp 28to5 w *2
Storage temperature Tstg -40 to +150 °C (\%01-2
Channel temperature Tch 150 °C Diag!
®
Output avalanche capability Eav 100 mJ Single pulse
Ve
*1. At the clamping operation, refer to the section of Vour (clamp) in electrical characteristics 9 }’37‘”‘
*2. Changes by the patern of mounted substrate
VIN1
@
P.GND1
.2
EIeCtrlcaI CharaCterIStlcs (VB =14V, Ta=25°C unless otherwise specified) Diag?
- @
Ratings
Parameter Symbol - . 9 Unit Conditions Vl"e’) X%l)ﬁz
min yp max Ch2 —— Ponpe
Operating power supply voltage 1 | Vs (opn) 5.5 40 Veod-4
I (1)
Operating power supply voltage 2 | Vcc (opr) 4.5 5.5 H il {)i;JQS
(1
Quiescent circuit current Iq 4 6 mA Ve=14V, Vin=0V e +H— — s
_ | | P.GND3
Operating circuit current Id 8 12 mA Ve=14V, Vin=5V ch3 o1
Hi output Vin 3.5 5.5 Ve=14V, Vo=1A * Diagt
Input voltage )
Lo output Vin -0.5 15 Vg=14V o = — —
_+ | P.GND4
Hi output In 50 uA Va=14V, ViN=5V Ch4 (23,24)
Input current L G'g
Lo output Iin -30 HA Ve=14V, lo 1A I3
0.3 Vs=14V, lo=1A, Ta=125°C
Output ON resistance Ros ©on)
0.2 Ve=14V, lo=1A, Ta=25°C
Output clamp voltage Vour (clamp) 45 50 55 Ve=14V, lo=1A Circuit Example
Vp=14V, Vcc=5V, ViNn=0V, .
28 MA | Vo0V, Taz25°C
Output leak current loH
VB=14V, Vcc=5V, Vin=0V,
900 HA Vo=14V, Ta=25°C 7 018 019 03 Q10 O15 022
i Veci-2 Vecd4 Ve Vour! Vout2 Vourd Vourd
Forward voltage of output stage diode V¢ 1.6 IF=1A 20 Vint Diagl}-o05
Voo ViN2 Diag2|-08 (Diag T
Overvoltage protection starting voltage | VB (ovp) 25 40 LTE#Q\ {12& v::a SPF5012 Diaﬁwﬂ}mﬁgut
210 VIN4 Diag4—o20.
Overvoltage protection hysteresis voltage | VB (ovpshys) 8 LGND P-GND1 P-GND2 P-GND3 P-GND4
Thermal shutdown operating temperature |~ Ttsp 151 165 °C Ve=14V 1.2 Q1112 1314 ©23,24
6 Ve=14V, Ta=-40°C 4 "
Overcurrent protection Truth table
operating current Is 6 Vg=14V, Ta=25°C v v
IN o
5 Ve=14V, Ta=125°C H L Short L-GND and P-GND
in a pattern near the product.
Ton 12 us L H
Output transfer time
Torr 8 us
Ve=14V, RL=14Q, lo=1A
Output rise time Tr 5 us
Output fall time Tt 10 us S .
, Timing Chart
Output-diag voltage ratio fa (DIAG) 0.195 0.2 0.205 V=14V, Vo=1 to 14V, Rdiag=500kQ
i
Diag output clamping voltage | Vi (clamp) 4.85 \' Ve=14V, Vcc=5V, Vo=40V ' ovP_ £ - = }
I

* Self-excited frequency is used in the overcurrent protection.
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Stepper-motor Driver ICs SLA4708M

Features

@ High output breakdown voltage of 50V

@ Affluent output current of 1.5A

@ Built-in overcurrent, overvoltage and thermal protection circuits

® Low standby current of 50puA

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

Power supply voltage Vs 35 \'
Breakdown voltage Vo 50 Vv
Input voltage Vin -0.3to +7 \"
Output current lo, ave 1.5 A

Diagnostic output sink current Ioiag 10 mA

Diagnostic output withstand voltage Ioiag. 1 7 \"

Operating temperature Top -40 to +85 °C

Storage temperature Tstg -40 to +150 °C

Power Dissipation Po 3.5 (Ta=25°C) w Without heatsink

Electrical Characteristics (Vs=12V, Ta=25°)
Ratings
Parameter Symbol - Unit Conditions
min typ max
Input voltage Vi 0.8 v
(la/a, 18/8 standby) Vi 24 v
i -0.8 mA Vin=0.4V
Input current
hu 50 HA ViN=2.4V
Vosta 1.3 v lo=1A, Ta=25°C
Output saturation voltage
Vo.sta 15 \' lo=1.5A, Ta=25°C

Output leak current lo.Leak 100 HA Vo=16V
Overcurrent detection Isp 1.8 A

Overvoltage detection Vsp 27.5

Saturation voltage of diagnostic VoeL 0.3 v loa=5mA

output

Standby current Iste 50 HA Vs=12V

External Dimensions (unit: mm)

4.802

20107

31.002 Ellipse 3.2015+3.8
¢3_2;D.15 24‘4t0.2
16.4°02
g
g
. b S 4z
38 —1 2=
EIETERE i Y e—] 2
2l £ 3|8
- o 9 b 1 3|8
g =
=i~
£
E Pin 1 12
o B3
190018 0.85% 0.55%%
- 1.451015
110P2.54°07=27.94*10

123456789101112

31.5max

a: Part No.
b: Lot No.

Standard Circuit Diagram

OUTA OUTA OUTs OUTS Vs 1
DIAG i
SLA4708M WA
o CPU| zp: vs<3sv
S[sTBY C=1004F
P-GND L-GND__L-GND (Reference)
4.7 |

Q 6 i1 &7
NG.

Stepper +

m——— -




Stepper-motor Driver ICs SLA4708M

Electrical Characteristics

H Power Supply Current Characteristics H Overvoltage Protection Characteristics Il Saturation Voltage of Output Transistor Characteristics
200r 20 T T T 14 T T S 20 T T T T
Constant (St = 5V) Ta=25°C 5 Ve (Vs) =16y Common for
/ 12 |— Vee=12V ___ 2 Ta=25°c—t— all phases A
< —
- Common for @ L
sz < / § 10 all phases g 15 AX)
£ 3 E S £ /
O o 2 / °o g 5 .
2> - =3 <%
g Z100f 510 g R 3 v
S 8
o 0§ 2 / > 6 s 10
g E 3 ‘a H ) /
5 < b =R s /
o [} S
>
At standby (St = 0V) / c |
/ /J 2 % 0.5
/IL L— | §
ot o 0 d 0
0 10 20 30 0 10 20 30 35 0 1.0 2.0 3.0
Power supply voltage Vs (V) Power supply voltage Vs (V) Output current lo (A)

l Thermal Protection Characteristics
14

T T
Vee (Vs) =12V

12 VsT=5V

Ti

Output voltage Vo (V)
=
S

0 110 120 130 140 150 160

Junction temperature Tj (°C)
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2-ph Stepper-motor Driver ICs SPF7211

Features

@ Low output saturation voltage (high-side: 1.5V max.; low-side: 0.8V max.)

@ Built-in recovery diode

@ Built-in standby function
@ Built-in overcurrent and thermal protection circuits and low voltage input shutoff function
@ Built-in overload and disconnection detection function

Absolute Maximum Ratings

External Dimensions (unit: mm)

17.28%02

15.58102 1.028%s
Fin
thickness

zﬁmmmmm;mmmmmﬁ

>4

|

|

|

|

|

|

|

|
75t02
1 1
10.5%03

Parameter Symbol Ratings Unit Remarks 1 H I: H
Main power supply voltage Ves 40 Vv 1045
Input voltage VIN -0.3t0 15 Vv VIN=VBB 1.27%025 0.4-0.05 ‘
lo +0.8 T S
0.15
Output current foPeak H0 A Tw<ims b 0.2570:08
Flag terminal withstand voltage VFiag 7 \ VFlag = VBB ul
Flag terminal current IFlag 3 mA
Detect voltage VRs —2to2 Vv
Power dissipation Po 41 w ForTa=25°C *1 3 E:?N":.
39 For Tc (Ttab) =25°C
Junction temperature Tj 150 °C
Operating temperature Top -40 to 110 °C
Storage temperature Tstg -40 to 150 °C

Note: *1: With glass epoxy + copper foil board (s

Recommended Operation

Range

ize 5.0 #7.4cm; t: glass epoxy =1.6mm/copper foil=18um)

Parameter Symbol Ratings Unit Remarks
Main power supply voltage Ves 6to18 Vv
Input voltage Vin 0.3t0 7.0 v Vin=Vss H HT ﬁ_ﬁ !
Output current lo +0.5 A Continuous c - a-aan ;
Flag terminal withstand voltage VFiag 0to 7.0 Vv VFlag=VgB Sy gg Zz g
Flag terminal current IFlag 0to1.0 mA WPC o]
Detect voltage VRs -1to1 Vv (ECU)
Operating temperature Top —-40 to 110 °C o
or-E.32 g
h=ip = n O o
- T =
Electrical Characteristics Wﬁl J i
Parameter Symbol min Ratt;:gs Thax Unit Conditions Ct Voo 6 0 18V
Main power supply current IBB 50 mA In ordinary operation (no load) 2200pF %7 O
IBBS 50 uA At sleep Rs 10 typ (110 2W)
Low voltage protection operation voltage Vuvio 3.5 4.5 \ JoM=VRs/Rs
UVLO hysteresis voltage VuvLohys 0.5 Vv
loleakL -100 uA Vee=40V, Vo=0V
Output leak current loleakH 100 HA VeB=Vo =40V Excitation Signal Time Chart
05 Y] 2-phase excitation
VsatL 0.8 v Clock 0 1 2 3 0 1
Output saturation voltage 1'2 v Phi L H H L L H
VsatH 1'5 v 110, 111 H H H H H H
- Ph2 L L H H L L
VFL 1.2 v 120, 121 H H H H H H
Recovery diode forward voltage VFH 1.3 Vv
VEGO 1.2 Vv 1 to 2-phase excitation
Vi 0.8 Vv Clock [ 0 [ 1 [ 2[3[4]5[6]7]0o]1][2]3
Input terminal Input voltage V|"}-_| 2.0 Vv Phi L/IH|/HIHJH|L|LILJLI|HJHIH
Hysteresis voltage Vihys 0.5 Vv o1 | H| L |H|H|HJLIHIHIH]L/IHIH
- m o 5 Iy Ph2 | L | L|[L|[H|H[H|H[L[L[L|[L[H
Ph terminal Input current T 5 5 A 120, 121 H{H[H|[L[H[H][H[L][H[H[H]L
- m 30 A VIC=0.8V * For the 1 to 2-phase excitation application, switch the Ph signal in the step of 1-ph
bx, Set terminals | Input current I 50 WA V=20V The GPEN detaction funetion i Invald except n ths sequence.
660 700 740 mV 1x0 =High, Ix1 =High
Detect voltage VRs 420 450 480 mV Ix0=Low, Ix1=High
40 70 90 mV 1x0 = High, Ix1 =Low
Oscillation frequency Fosc 28.8 48 72 kHz Ct=2200pF+20%
PWM frequency Fpwm 14.4 24 36 kHz Ct=2200pF+20%
Ct terminal threshold voltage Votl 05 v
VctH 15 v,
K Ictsink 720 uA
Ct terminal current Tctsouce 2120 LA
VocpL 1.5 3.0 4.2 Vv Out voltage
. VocpH VeB-2.5 VeB-2.0 Vee-1.7 \ Out voltage
Overcurrent detection voltage VoopL 10 185 v Ves=5.5V
VocpH Vee-2.3 Vee-1.5 Vv Vee=5.5V
Open_detection voltage Vopen -60 mV Sence voltage
Flag terminal leak current lleakFiag 10 uA VFlag=7V
Flag terminal saturation voltage VFiagL 0.5 v IFlag =1mMA
Flag terminal current IFiag 3 mA
Response pulse Tpw 10 usS In ordinary operation
. width Tpws 100 usS At sleep
Setterminal 5o Tate Folock 7 24 3 Hz | Ct=2200pF
Pulse number Pulse 256 —
tocp1 25 5.0 10.0 us In ordinary operation; Ct=2200pF
OCP operation tocp2 5.0 10.0 20.0 us At switching the phase
tFiIna12 response ttocp31 gg 1 5?00 1238 pg :I\Ihend !xx shifts fror:j LtoH
. open . . . ! n ordinary operation
Open operation— -0 5 25 5.0 10.0 1S | When Ixx shifts from Lto H
tonH1 1.5 us
toffH1 15 us
tonH2 100 us
. . toffH2 100 us
1/0 propagation time TonLd 20 us
toffL1 0.5 us
tonL2 100 us
toffL2 100 uS
Thermal protection temperature Tj 150 °C
Thermal protection hysteresis AT 20 °C %2
Thermal alarm temperature Talarm 120 130 140 °C
Thermal alarm hysteresis ATalarm 20 °C

Note:

*1: The Ct terminal threshold voltage and current are the design values. Warranty is based on the oscillation frequency.
*2: Thermal protection and alarm temperatures are design values.



2-ph Stepper-motor Driver ICs SPF7211

Electrical Characteristics

H Vsat Temperature Characteristics (lo=0.5A)
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H Diode VF Characteristics (IF=0.5A)
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Full Bridge PWM Control DC Motor Driver ICs SI-5300

Features

@ P-ch MOS for high side and N-ch MOS for low side in one package

® Enable to drive DC+5V

@ Possible to drive a motor at the LS-TTL, C-MOS Logic level

® Guarantee Tj=Tch=150°C

@ Built-in over current protection and thermal shut down circuits

@ Built-in diagnosis function to monitor and signal the state of each protection circuits
@ Built-in vertical current prevention circuits (Dead time is defined internally.)

® No insulator required for Sanken's original package (SPM package)

Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit Conditions
Motor supply voltage Vm 40 \
IN1 -0.3t07 A
Input terminal voltage IN2 -0.3t07 \
PWM -0.3t07 v
lo +5 A
Output current
1o (p-p) +17 A Pw=1ms, Duty=50%
PWM control frequency frwm 20 kHz Duty=20% to 80%
Forward * reverse rotation switch Irequency* fow 500 Hz
Operating temperature Tor -40 to +85 °C
Junction and channel temperature | Tj, Tch -40 to +150 °C
Storage temperature Tstg -40 to +150 °C
dj-c 3.7 °C/W
Thermal resistance
fj-a 35 °C/W
Po1 3.6 w Without heatsink
Power dissipation
Po2 33.7 w With infinite heatsink

Note: * The dead time for the length current prevention in positive and the reversing switch is set by
internal control IC. The set point in internal IC at the dead time is 20us (typical).
Please take into account the dead time and consider the load conditions when you use the IC.

Electrical Characteristics

(Unless, otherwise specified, Tj=Tch=25°C, Vm=14V, lo=3A)

External Dimensions (unit: mm)
(28.4)

4.802
S
69’ $ 3 2.7t02
S
I E— IR
© U
[ sl "~
D b s 4 (R0.8)
T 00 T 10 10 00 00 4 105 10 /’\ w
MMM EEEE T S
CRELRLR LR s e
(R0.8) |
0.2 0
! 0.75%01 0.45:8.'12 H ?b
14 P2.03%1=(28.42) ©
2t0.5
0.3
36" | 4,507
a: Part No.
12345678 9101112131415 b: Lot No.

Equivalent Circuit

en2it
th._‘)_‘
A

PGND

PGND

3,513
Ratings . - :)'U2T1
Parameter Symbol - Unit Conditions
min typ max
Motor supply voltage Vin 6 18 v Vm=24V (2 min.) 6 IN1 :)L;QS
V, Vu-Vo 0.8 \ lo=3A opu 1
Output saturation voltage -
P 9 'V, Vo-PG 0.3 \ l1o=3A 7 P S1-5300
I, L 100 A Vm=40V 10 DiAG
Output leakage current
I, H 100 HA Vm=40V Vee 9 8 412
Pull-up Resi g
tpLH 10*2| us Vewwm: L— H (Vth=2.5V typ) PP Resistor Tone Q. LGND PGND
*3 (Open Collector) Delay Capacitor
Output transmission time tpHL 15 us Vpwm: H— L (Vth=2.5V typ) 1uF
tpHL-tpLH 10 us
Veel 0.8 \% lo=3A
=
Forward voltage 1.0 v lo=10A
characteristic of diode
between drain and source 0.8 v lo=3A S .
VreH
o v Tiomion Timing Chart
Forward  Forward  Reverse  Reverse Stop Stop
M1 22 mA Stop mode DutyON  DutyOFF _DutyON __DutyOFF (Free Run) (FreeRun)  Breake  Breake
Therminal name
Static circuit current M2 22 mA Forward and reverse mode i
IM3 16 mA Brake mode
IN2
Vin, H 3.0 \" Vin1=Vin2=Vpwm
Input terminal voltage PWM
Vin, L 2.0 \" Vin1=Vin2=Vpwm
High inpidance
I, L -100 HA Vin1=Vin2=Vpwm=0V outt ;
Input terminal current High inpidance
In, H 200 HA Vin1=ViN2=Vpwm=5V ouT2 :
*1 High inpict
OPC start current locp 16 A anp oA / A\ igh inpidance
DIAG output pulse width toiac 20 ms C=1puF (typ) \—
DIAG terminal voltage VpelL 0.3 \ IDeSINK=1mA *4
Protection circuit Return to constant action
Note: VoV
*1: The standard value of locp is assumed to be a value by which the output of each Power MOS FET cuts off. When the f m=2v h\A
protection circuit of OCP and TSD operates, Power MOS FETs keeps cutoff. When a signal (5V: H — 0V: L) is input to the Vi
terminal PWM, the cutoff operation will be released. Moreover, three minutes (Ta=25°C, fpwm=10kHz, Vm=14V) are assumed _I l__
to be max at the overcurrent state continuance time in the Vi operation and the ground of output terminal (OUT1, OUT2). IN1
It is not the one to assure the operation including reliability in the state that the short-circuit continues for a long time. N2 _u_
*2: Output transmission time (tpLH) *3: Output transmission time (tpHL) WM —| |—
Vewm (5V) Vewn (5
e M) Virourt
PWM terminal  _}// PWM terminal  vih N (Peht Vos)
Vth } Output transmission Output transmission ;’M,;QV’
GND i Vour time tpLH is time from ——d time tpHL is time from (V;WGZSD’
' 7 Vouros  Vih (2.5V typ) of the — Vth (2.5V typ) of the (Neh Vo) | ]
OUT terminal : terminal of PWM to OUT terminal N\ terminal of PWM to Vourz-ano
_ : output (Vour *0.9) of Vour™01 N output (Vout *0.1) of 'NCM Iﬂ_
GND i the output terminal. WAL GND the output terminal. oun
ouT2 '—\ [_V—
*4: DIAG signal output terminal is an open collector output. Use a pull-up resistor when connecting it to a logic circuit. o A
TDIAG 11— ;
DIAG DIAG Threminal o
Vee=5V Pull-up |




Full Bridge PWM Control DC Motor Driver ICs SI-5300

Electrical Characteristics

H Output saturation voltage (Pch)
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Full Bridge DC Motor Driver ICs SPF7301(under development)

Features

® A DMOS of low ON resistance (0.1Q2 typ) is mounted on the high and low side

power elements

® Two input signals control the forward/reverse/brake of a DC motor
@ Current limit and overcurrent protection circuits
@ Low voltage and thermal protection, excess input detecting output and input

14.74102

External Dimensions (unit: mm)

0.1
1.0%0.05

1 3.04t0.2

U
thickness

«
S
9
terminal open protection \L a J‘ N I 2
M 1% T
a8 o
~
Absolute Maximum Rati ¢ 20 T3
bsolute Maximum Ratings (Ta=25°C) &
Parameter Symbol Ratings Unit Remarks 1 W W M M M W W H1 0 015
+0.
Main power supply voltage Vs -0.310 36 v 1.27%0:25 0.4°03% ‘ ‘ - 0.25-005 |
Input terminal input voltage ViN1,VIN2 -0.3t0 6 v T S
EN terminal voltage VEN -0.3t012 v &
Disable terminal input voltage VoI -0.3t06 Vv I .
outout . o 7 A ,f | | a) Part No.
utput curren
P loPeak +15 A 1kHz, Duty<1%, Pulse<10uS ! [ b) Lot No.
DIAG output current Vbiag -0.3t0 6 \
DIAG inflow current Ibiag -3 mA DIAG terminal sink current
cia Pp1 39 w With an infinite heatsink mounted
P
ower dissipation Po2 2 W "
Junction temperature Tj —40 to 150 °C
Operating temperature Top -40 to 105 °C
Storage temperature Tstg —-40 to 150 °C . . .
Thermal resistance f o
hermal resistan oj-c 3.2 cw Standard Circuit Diagram
Thermal resistance f o
unction to ambient air) fj-a 31 C/wW

Note: *1: With glass epoxy + copper foil board (size 5.0 ¢ 7.4cm; t: glass epoxy =1.6mm/copper foil =18um)

Recommended Operation Range

Parameter Symbol Ratings Unit Remarks
Main power supply voltage Ve 81018 )
DI terminal input voltage Vol -0.3t05.3 Vv
Input terminal input voltage ViNx -0.3t05.3 )
Output current lo +1 A
DIAG terminal voltage Vbiag -0.3t0 5.3 \i
Operating temperature Top —40 to 105 °C
= e j=30to 125°C, Ve =14V, EN=DI=5V, Ccp=33nF,
EIeCtrlcaI CharaCterIStlcs @ Rbiaa =20kQ unless otherwise specified) *2
Parameter Symbol min Ratt;;gs max Unit Conditions
. IsB1 15 mA
Main power supply current 1852 100 A For Ven=oV
Low voltage protection VuvioH 5.0 7.0 \
operation voltage VuvioL 4.5 6.5 Vv
UVLO hysteresis voltage AUVLO 0.5 \'
. lleakHS -100 HA
Output terminal leak current lleakLS 100 LA
Robs(on)_1H 100 200 mQ
Robs(on)_2H 100 200 mQ
Output DMOS RDS (ON) Ros(on 1L 100 200 ma
Robs(on)_2L 100 200 mQ
Forward voltage VF_H1 1.5 \i lo1=1A
chara\cteristicéJ between Ve_H2 1.5 v lo2=1A
output DMOS and DS Vg L1 1.5 v lo1=-1A
VE_L2 1.5 \i lo2=-1A
locp1_H1 4.5 7 10 A
Overcurrent limiting locp1_H2 4.5 7 10 A
operation current locpl_L1 4.5 7 10 A
locpl_L2 4.5 7 10 A
locp2_H1 15 A
locp2_H2 15 A
OPC start current locp2_L1 15 A
locp2_L2 15 A
Input terminal voltage VinxH 2 Vv
VIN1, VIN2 VinxL 0.8 Vv
Input terminal current linxH -100 uA Vbi=5V
Vin1, Vin2 linxL -100 uA Voi=0V
DI terminal voltage \\/IE:Z((II-_‘ 2 ] z
. IpixH -100 A Vpi=5V
DI terminal current 1oL 100 ﬁA VoI=0V
EN terminal input voltage Venth 0.8 4 )
EN terminal input current IIE:E 10 11000 t: x:: ;(51\\;
DIAG terminal output voltage Vbia 0.8 Vv Ipiacg=0.5mA
DIAG terminal output current IbiaG 1.5 mA For Vpiag=1.6V
DIAG terminal leak current IpiaGL -10 15 HA
Tdon 20 us Time from VinxH to Voutx 0.2
Tdorr 15 us Time from VinxL to Voutx 0.8
Input delay time Tr 6 us Time of Voutx from 20% to 80%
Tf 6 us Time of Voutx from 80% to 20%
Tddis 4 us Time from DIthH to Voutx*0.2
Overvoltage protection operation voltage Vovp 35 40 45 Vv
OVP hysteresis width AVove 5 \
Thermal protection starting Ttsd_ON 151 165 °C *3
Thermal protection hysteresis width ATtsd 15 °C *3

Note:

*2: For the electrical characteristics for Tj =-40 to 150°C, the design warranty applies to the above specification values.
*3: Thermal protection starting temperature is 165°C (typ) by design. The above parameters are the design specifications.

Full Brige Driver IC

SFP7301

Vee
EN|CP
Cep[ RDIAG
DIAG
-o——
ouT1

0ouT2

*Recommended connection parts
Pressure rise capacitor for charge pump circuits (CP to GND) Cp 33nF
DIAG terminal pull-up resistance RDIAG: 20kQ
Input terminal pull-down resistance R1, R2, RDI: 10kQ

—>
L
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High Voltage Full Bridge Drive ICs SLA2402M

Features

@® One Package Full Bridge Driver Consisted of High Voltage IC and Power

MOS FETs (4 pieces)

@ High Voltage Driver which accepts direct connection to the input signal line
@ External components such as high voltage diodes and capacitors are not required

Absolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Power source voltage * Vm 500
Input voltage Vin 15 Vv
Output voltage Vo 500 \'
Output current lo 15 A Pw=250us
Power dissipation Po 5 (Ta=25°C) w Without heatsink
Storage temperature Tstg -40 to +125 °C
Operation temperature Topr -40 to +105 °C
* Power GND (D terminal) to -HV (-HV terminal) voltage.
Electrical Characteristics
Ratings . -
Parameter Symbol - Unit Conditions
min typ max
Power MOS FET output _
breakdown voltage BVour 500 v lo=100pA
Power MOS FET output -
leakage voltage lout (off) 100 HA Vo=500V
High-side Power MOS FET Vour (on) 1 0.28 0.4 0.52 Vv lo=0.4A, Vin=10V
output on-state voltage Vour o 2 14 2.0 26 v 10=2A, Vin=10V
Low-side Power MOS FET Vour (on) 1 0.28 0.4 0.52 \" l0=0.4A, VaL=10V
output on-state voltage Vouren2 | 1.4 2.0 26 v lo=2A, VaL=10V
lec1 3.0 mA Vce=4.5 to 15V
Quiescent circuit current
lec 2 4.0 mA Vee=10V, Vm=400V
Operating circuit current lcc3 4.0 mA Vee=10V, V=400V
Input voltage (High level) ViH 0.8Vce Vv Vce=4.5to 15V
Input voltage (Low level) Vi 0.2Vce \" Vce=4.5to 15V
td (on) 14 HS | Voe=10A, Vin=10V,
Delay time * td (off) 3.3 us Vm=85A,
At 25 us lo=0.41A
Operating voltage Vee 15 Vv -40 to +105°C

* About delay time

Signal input waveform vs output waveform

@ Highside switch turn-on, turn-off

@ Lowside switch turn-on, turn-off

VN
ov-

10%

ov

— e
td (on)

* At: At=td (on) - td (off)
Measurement Circuit

Vin

vinz

vinz

vin

\, 10%
Vour2

10%

L 0%

-
td (on)

Conditions

Vce=10V, Vin=10V (pulse)
Vum=85V

lo=0.41A (RL=207Q)

e

*When pulse signal is inputted to Vin1,
RL on solid line is ON and dotted line

RL is off.

On the contrary, when pulse signal is
inputted to ViN2, RL on dotted line is

ON and dotted line RL is off.

td (on)

External Dimensions (unit: mm)
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Block Diagram

T
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T
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* Dotted Line: Outside Connection
0OSC 400Hz
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High Voltage Full Bridge Drive ICs SLA2402M

Electrical Characteristics

M Quiescent circuit current

Quiescent circuit current Icc1 (mA)
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4.5V
0 5 10 15

Input voltage Vin (V)
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High Voltage Full Bridge Drive ICs SLA2402M

Electrical Characteristics

H High side switch turn-on, off

turn-on, off (us)

5.0 T T
Ta=25°C
Vm=85V, lo=0.41A
4.0 AN ~_
\
~~——_ turn-off
20 \\ _turn-of
2.0 \
\\
1.0 turn-on —|
0
4 6 8 10 12 14 16

Operation voltage Vce (V)

M Low side switch turn-on, off

turn-on, off (us)

5.0 T T
Vm=85V, lo=0.41A
Vee=10V
turn-off
4.0 /
3.0 /
2.0
P— turn-on
1.0
0
-50 0 50 100 150

Ambient temperature (°C)

H Power derating curve

Power dissipation (W)

6

without heatsink

-50 0 50 100 150

Ambient temperature (°C)

M High side switch turn-on, off

turn-on, off (us)

5.0 T T
Vm=85V, lo=0.41A
Vee=10V
4.0 w
__//
—]
3.0
2.0
1o — turn-on
0
-50 0 50 100 150

Ambient temperature (°C)

M Transient thermal resistance characteristics

Transient thermal resistance (°C/W)

100 =

HH
01 A
i

=

Single pulse

4
o
=3
S
2
o
o
=]
2
[ep====:
o
=

0.1 1 10 100

Power time (s)

M Low side switch turn-on, off

5.0 T T
Ta=25°C
Vm=85V, lo=0.41A

4.0

\
3.0 ‘\

2.0 N
Ny

— turn-off

turn-on, off (us)

turn-on
1.0

4 6 8 10 12 14 16

Operation voltage Vce (V)

H Safe operating area (Power MOS FET)

100 —
I~ RDS (on)
I limited
10 = AN

Drain current (A)

[ Ta=25°C

[_Single pulse

oo L1 111
10 100 1000

Drain to source voltage (V)
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High Voltage Full Bridge Drive ICs SLA2403M

Features

@ One Package Full Bridge Driver Consisted of High Voltage IC and Power

MOS FETs (4 pieces)

@ High Voltage Driver which accepts direct connection to the input signal line
@ External components such as high voltage diodes and capacitors are not required

Absolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Power source voltage * Vm 500 \
Input voltage Vin 15
Output voltage Vo 500 v
lo 7 A Tc=25°C
Output current
lo (peak) 15 A Pw=250pus
5 (Ta=25°C) w Without heatsink
Power dissipation Pp
40 (Tc=25°C) w With infinite heatsink
Storage temperature Tstg -40 to +125 °C
Operation temperature Topr -40 to +125 °C
Junction temperature Tj 150 °C
* Power GND (D terminal) to -HV (-HV terminal) voltage.
Electrical Characteristics
Ratings X e
Parameter Symbol - Unit Conditions
min typ max
Power MOS FET output -
breakdown voltage BVour 500 \' lo=100pA
Power MOS FET output =
leakage voltage lou (off) 100 HA Vo=500V
High-side Power MOS FET _ _
output on-state voltage Vour (on) 0.18 0.26 0.34 \ lo=0.4A, Vin=10V
Lowside Power MOS FET _ _
output on-state voltage Vour (on) 0.18 0.26 0.34 A lo=0.4A, VaL=10V
lec1 3.0 mA Vce=6 to 15V
Quiescent circuit current
lcc2 4.0 mA Vce=10V, Vm=400V
Operating circuit current lec3 4.0 mA Vce=10V, Vm=400V
Input voltage (High level) Vi 0.8Vce Vcc=6 to 15V
Input voltage (Low level) Vie 0.2Vce Vce=6 to 15V
Delay time * td (on) 2.0 us Vce=10A, Vin=10V,
elay time
Y ta o 3.0 us | Vu=85V, 1o=0.41A
Operating voltage Vce 6 15 \' -40 to +125°C

* About delay time

Signal input waveform vs output waveform

@ Highside switch turn-on, turn-off

@ Lowside switch turn-on, turn-off

ViN1
ov-

ov

don

* At: At=td (on) - td (off)
Measurement Circuit

Vint

Vin2

vinz

Vv

Vout2

—

Conditions

Vce=10V, ViN=10V (pulse)
Vm=85V

l0=0.41A (RL=207Q)

10%

\, 10%

10%

—

td (on)

* When pulse signal is inputted to Vin1,
RL on solid line is ON and dotted line

RL is off.

On the contrary, when pulse signal is
inputted to Vin2, RL on dotted line is
ON and dotted line RL is off.

External Dimensions (unit: mm)

31.0:02
$3.2:015 24.4%02 Ellipse 3.2:015¢3.8  4.8902
16.4:02 1.7:01
2
2
£ %
Sd Vai
£2 155 D
Lo Mk
E=psy s | %
se 8 a1 218 2
gg E |2 -
S8 o br— o
@ -
i £
0 A OO FE
11 E B HIEE R N
]
Llloes 8 1.0%% 2.4592
17 P1.68:01=28.56 2 0.553%

31.5 max

e

Block Diagram

a: Part No.
b: Lot No.

mosQt MOSQ2
4, 1 Vee D2 15
o HO1 HO2
ouT1 ouT2 |
O MosQ't mic MosQ'2 —o "
-o— a1 Lot Lo2 Gl —o--16
ViNt_ -HV Vi L GND
2 6 I T 1mn13 17
* Dotted Line: Outside Connection
OSC 400Hz

Ignition

JEREu)=

Lo2 ; :

=100V
OUT2-GND

-400V



High Voltage Full Bridge Drive ICs SLA2403M

Electrical Characteristics

M Quiescent circuit current

Quiescent circuit current Icc1 (MA)

H Quiescent circuit current supplied high voltage

Quiescent circuit current Icc2 (mA)

3.0 i
VIN=OV 150°C
25 125°C —|
85°C
2.0
// 25°C
15 ///
-40°C
1.0 / /
05 A,/
0
0 5 10 15 20

Operation voltage Vcc (V)

5 T "
ViN=OV 150°C
V=400V 125°C

4

// 85°C

3 //// 25°C ]

Y /o

1 / / /

y ~¢
0
0 5 10 15 20

Operation voltage Vcc (V)

H Output on-state voltage

Output on-state voltage Vourt (on) (V)

6 \
Vce=ViN=10V
5
4 4150°C
// 125°C
3 85°C —
7

2 / 25°C —
; A -40°C _|
0

0 1 2 3 4

Output current  lout (A)

H Output on-state voltage

Output on-state voltage Vour (on) (V)

4

I
Vee=Vin=10V

yd

lo=2A

v

et
PR

10=0.4A
//

0 50

100 150

Ambient temperature (°C)

M Quiescent circuit current supplied high voltage

Quiescent circuit current Icc2 (mA)

M Quiescent circuit current supplied high voltage

Quiescent circuit current Icc2 (MA)

3.0 T
VIN=0V
Vce=10V
25 150°C
125°C
2.0
85°C
1.5
25°C
1.0
-40°C
0.5
0
0 100 200 300 400 500

High voltage Vm (V)

3.5

I
Ta=25°C

Vee= _|

3.0

15v

25

2.0

12v 7|

15

1ov

oV

1.0

0.5

6V

200

300 400 500

High voltage Vm (V)

H Input threshold voltage

Input threshold voltage ViH (V)

10

Vce=10V

Vee=6V

50

100 150 200

Ambient temperature (°C)

H Input threshold voltage

Input threshold voltage ViL (V)

7

6

Vce=10V

Vcc=6V

0

50

100 150

Ambient temperature (°C)

H Operating circuit current

Operating circuit current Icc3 (mA)

4.0

3.5

Vce=ViN1(2)=10V

150°C

3.0

25

125°C

85°C

2.0

25°C

1.5

1.0

-40°C

0.5

0 100

200

300 400

High voltage Vm (V)

H Operating circuit current

Operating circuit current Icc3 (mA)

M Gate drive voltage

Gate drive voltage VaGL (V)

M Gate drive voltage

Gate drive voltage VgL (V)

4.0

500

T
Ta=25°C
3.5

15V

3.0

Vce= |

25

12v

2.0

10v

6V

0 100

200

300 400

High voltage Vm (V)

10

500

Ta=25°C

]

Vce=10V

Vce=15V

6 — Vcc=

6V

0 5

10

Input voltage VIN (V)

10

Vce=10V

Vee=6V

-50 0

50 100

Ambient temperature (°C)

150
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High Voltage Full Bridge Drive ICs SLA2403M

Electrical Characteristics

H High side switch turn-on, off

turn-on, off (us)

5.0 T
Ta=25°C
Vm=85V, lo=0.41A
4.0 &
NS turn-off __|
3.0 \ \urn of
2.0 AN
turn-on
1.0
0
4 6 8 10 12 14

Operation voltage Vcc (V)

H Low side switch turn-on, off

turn-on, off (us)

5.0 T T
Vm=85V, l0=0.41A
Vee=10V
4.0
turn-off
3.0
/
2.0
turn-on
1.0
0
-50 0 50 100 150

Ambient temperature (°C)

l Power derating curve

Power derating Pp (W)

50 ‘
Tc=25°C
40 \
30 \\
20 \
o AN
without heatsink
0 ——
-50 0 50 100 150

Ambient temperature (°C)

H High side switch turn-on, off

5.0

4.0

3.0

2.0

turn-on, off (us)

1.0

T T
Vm=85V, 10=0.41A
Vce=10V

/ turn-off

~

—
turn-on

-50 0 50 100 150

Ambient temperature (°C)

H Transient thermal resistance characteristics

100
S 10

i
8 H—= il
]
z 1
¢ Bk
E 7 7 I
5 0.1
-E T
5 =
2 0.01 Wl
s Ta=25°C

Single pulse
0.001 [T
0.001  0.01 0.1 1 10 100

Power time (s)

M Low side switch turn-on, off

5.0 T
Ta=25°C
VmM=85V, lo=0.41A
4.0
@
=30 \ turn-off —|
% . o |
<
@
£ 20
2
turn-on
1.0
0
4 6 8 10 12 14

Operation voltage Vcc (V)

H Safe operating area (Power MOS FET)

100
[= RDS (on) =
[~ limited 10us 7]
> N
Wb N \100us
\\\ N

Drain current (A)
-
|
[
|
/
o
3
)
/
|
|
|
T
T
T

0.1

0.01

|- Ta=25°C
|_Single pulse

10

100 1000

Drain to source voltage (V)
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High Voltage Full Bridge Drive ICs SMA2409M

Features

@ One Package Full Bridge Driver Consisted of High Voltage IC and Power

IGBT (4 pieces)

@ High Voltage Driver which accepts direct connection to the input signal line

Absolute Maximum Ratings

External Dimensions (unit: mm)

31.0%02

4.0:02

(Ta=25°C) H
Parameter Symbol Ratings Unit Conditions
Power supply voltage Vm 500 \' Power GNG to HV
Input voltage VIN 15 Vv
Operation voltage Vece 15 \' w02
Output voltage Vo 500 v 14+P2.03:01= (28.42) 065201 [} | 1.2%02
Output current (DC) log 7 A (foot dimensions) footamensions)
utpu (00)
Output current (pulses) 10(pulse) 15 A Single pulse (PW=50us max.) 31.3:02
Power dissipation Po 4 w a: Part No.
20 Tc=25°C + i - b: Lot No.
oia 312 wwwwwwwurwwwwwww
Thermal resistance o o2 °CwW Tos25C 12345678 9101112131415
¢ - c=
Operating temperature Topr -40 to +105 °C
Storage temperature Tstg -40 to +150 °C
Junction temperature Tj 150 °C
IGBT single pulse Eas 5 mJ | Vop=30V, L=1mH, Unclamped, lc=3.2A Block Diagram
ESD protection Esp +2 kv Human body model (C=100pF, R=1.5kQ) } }
L] H
i .
. . . H 6 | :
Electrical Characteristics (Ta=25°C) f T L
— 4t oy teBT Q1 Voo IGBTQ2 pof ! :
Ratings . - : o— HO1 HO2 |52
Parameter Symbol - Unit Conditions i ouT1 MIC ouT2 |
min typ max ) eerar |- Loz 1GBT Q2 1
IGBT output breakdown voltage |  BVouT 570 V | lo=100yA, Tj=25°C - VINT_-HV_ VIN2 LGND
IGBT output leak current lout (off) 100 HA Vo =500V l l l
1.0 1.2 \" lo=0.4A, V| VaL) =10V
IGBT output ON voltage Vour (on) o 'n (or Vo) - é J’
1.3 1.8 \ lo=2.0A, Vin (or Vai) =10V 3 5 8 0o 13
. o Icc1 3.0 mA Vcec=10V, Vm=ViN=0V
Quiescent circuit current lcc2 4.0 mA Vo =10V, Vm=400V, Vin=0V * Dotted Line: Outside Connection
Operating circuit current lcc3 4.0 mA Vce =10V, VM=400V, Vin1 (or VIN2) =10V
Input threshold voltage Vi 0.8-Vee v Vcc=9 to 15V
Vi 0.2eVcc \'
Low-side IGBT gate drive voltage VaL 0.8¢Vce 16 " Vecc=9 to 15V . -
Timing Chart
o td (on) 0.6 0.7 0.8 S | vy =85V lo=0.41A
High side M= s .
td (off) 1.8 2.2 2.6 us Veec=10V A Drive Example
Delay time* Low side td (on) 0.8 0.9 1.0 us ViIN=10V (Out Stage =ON) L Ignition 0SC250Hz
td (off) 1.3 1.6 1.9 us Vin=0V (Out Stage =OFF) vee H
IN1 —
Atd 25 us Atd=H/S td (off) - L/S td (on) :
or L/S td (off) - H/S td (on) IN2 _—
Operating voltage Vcec 9 15 \' Ta=-40 to +105°C H
Lot e
Lo2 [ u u L
- ov H
Recommended Operation Range “HV-GND K P [
-400v :
Ratings i . ouTi-GND OV T
Parameter Symbol - Unit Conditions ' -85V
min typ max _a00v :
Dead time td 5.0 us | Ta=-40to +105°C oV PR [y W S i S
OUT2-GND -85V
—400V '

* About delay time

Signal input waveform vs output waveform

[©) Highside switch turn-on, turn-off

\0/{71 T10%

10% T

ov /
Vout1 T 10%
—

—
td(on)

Measurement Circuit

N\ 10%

—
td(off)

Conditions

@ Lowside switch turn-on, turn-off

A 10% T \_

ViN1
ov

ov
Vout2

/T10%

Vce=10V, Vin=10V (pulse)

Vm=85V

10=0.41A (RL=206)

* When pulse signal is inputted to ViN1,
RL on solid line is ON and dotted line

RL is off.

On the contrary, when pulse signal is
inputted to ViN2, RL on dotted line is

ON and dotted line RL is off.




High Voltage Full Bridge Drive ICs SMA2409M

Electrical Characteristics

M Quiescent circuit current

M Quiescent circuit current supplied high voltage

35
| 150°C
_ ViN=OV
T 30 105°C —
E /
B 25
L // 25°C
g 2.0 7
/4
£ 15 -40°C —
8 /
2 ///
£1.0 /
205
o
0
0 5 10 15 20

Operation voltage Vcc (V)

5 ‘ 150°C
VIN=OV
z V=400V 125°C
E 4 /
~ /
[$]
8
£ 3 25°C —|
&
s /
S /
g2 / ” ~40°C
o
i /
3 ///
o 1 4
- 7
<]
0
0 5 10 15 20

Operation voltage Vcc (V)

H Output on-state voltage

2.0

H Quiescent circuit current supplied high voltage

Quiescent circuit current Icc2 (mA)

M Quiescent circuit current supplied high voltage

Quiescent circuit current  Icc2 (mA)

4.0

©
]

©
=)

N
]

N
=)

-
o

-
o

o
2

o

3.5

w
=}

N
o

N
=}

-
o

-
o

o
2]

o

T
VIN=0V
—Vece=10V
150°C 7|
105°C |
25°C
-40°C
0 100 200 300 400 500

High voltage Vm (V)

I
Ta=25°C Voc=
15V 7

12v

1ov
9V —

6V
4.5V —

o

100 200 300 400 500

High voltage Vm (V)

H Input threshold voltage

10

H Operating circuit current

35 : ;
Vce=ViN1(2)=10V
< 30
E 150°C
?
S 25 105°G
=
220
3
= 25°C
315
‘c
210 -40°C
s
g
gos
0

0 100 200 300 400 500

High voltage Vm (V)

M Operating circuit current

35 ‘
Ta=25°C

< 30 Vce=_|

£ 15V

?

oS 25

€

£ 20 12V

3

= 15 1ov

£ 9V

o

_g 1.0 6V —

o

&os 4.5V
0

0 100 200 300 400 500

High voltage Vm (V)

M Gate drive voltage

14

Vce=ViN=10V

150°C
105°C

Ta=25°C

Vcc=15V

Output on-state voltage Vour (on) (V)

25°C
-40°C

o
2]
S)

1 2 3 4

Output current  lout (A)

M Output on-state voltage

Output on-state voltage Vour (oN) (V)

2.0

-
©

I
Vce=VIN=10V

-
o

-
i

-
N

lo=2A

-
=)

l0=0.4A | ——

o
)

o

=)
o
=}

0 50 100 150

Ambient temperature (°C)

Input threshold voltage ViH (V)

Vce=15V

Vce=9V

50 0 50 100 150 200

Ambient temperature (°C)

H Input threshold voltage

Input threshold voltage VL (V)

8

7

Vce=15V |

Vee=9V

0
-50 0 50 100 150 200

Ambient temperature (°C)

12

-
o

-]

[ Vcc=9V

Gate drive voltage VgL (V)

0 5 10

Input voltage VIN (V)

M Gate drive voltage
14

12 Vce=15V

Vce=9V

Gate drive voltage VgL (V)

-50 0 50 100 150

Ambient temperature (°C)
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High Voltage Full Bridge Drive ICs SMA2409M

Electrical Characteristics

M High side switch turn-on, off H High side switch turn-on, off M Low side switch turn-on, off
3.0 3.5 2.0
25 N 3.0 \
1.5
. \ td (off) . 25 td (off) =
@ 2.0 “ / @ td (off)
= I =3 3
= = 2.0 ES
o o o
= 15 & s 1.0
o o o
£ g 15 ¢ T~
210 z 1.0 2 T —
\\ td (on) — td (on) 0.5
0.5
0.5
0 0 0
7 9 11 13 15 -50 0 50 100 150 7 9 1 13 15
Operation voltage Vcc (V) Ambient temperature (°C) Operation voltage Vcc (V)
M Low side switch turn-on, off H Transient thermal resistance characteristics M IGBT ASO characteristics
2.5 100 100
£
2.0 3]
=~ 10
td (off —
= of 8 2 NS
2 5 . AN
% 1.5 *g A § A - S
8 3 N
> = 1 i o A\
§ — g 5 \\ N 100us | [ ][]
£ 1.0 5 3
E ~— ta (on £ s 1 UM R
= 8 S——
2 01 Ims
< — NN\
0.5 g [CTa=25C SN
: NN
|— Single pulse N
‘ ‘ ‘ ‘ 10ms\\
0 0.01 0.1 LN
-50 0 50 100 150 0.001 0.01 0.1 1 10 100 1000
Ambient temperature (°C) Power time (s) Collector-emitter voltage (V)

M Power derating curve

5
|

without heatsink

N
2 AN

| AN

N\

0
-50 0 50 100 150

Power derating Pp (W)

Ambient temperature (°C)
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Custom ICs

M Various processing technologies of BIP, BICMOS, CMOS and BCD can be used for the semiconductor chips.

B Meets detailed user needs, especially power ICs. A wide range of general-purpose ICs is also available.

B Employs a monolithic chip with flip-chip construction for increased reliability making it ideal for car electronic

devices.

H Also available in hybrid ICs with transfer mold construction, multi-chip IC configuration and power monolithic

IC configuration.

Features

@ All semiconductor chips used are
manufactured by Sanken.

® Main product lineup consists of
power ICs produced out of many
years' experience of Sanken.

@ Uses monolithic chips with flip-chip
construction.

® Mainly available in miniature
transfer-mold packages.

Examples of Custom Hybrid IC
Products

® Regulators for alternators

@ Igniters

@ Power supply for microcomputer
system

@ Power steering control IC

® Motor and actuator driver

® Others

Examples of Sanken Automotive Hybrid ICs

Lead frame type
multi-chip power IC

@ One-chip power IC

Lead frame type
power hybrid IC with
ceramic substrate

@ High-output high-breakdown voltage IC
@ Simplified integration of custom circuits
@ Distribution of unit functions

(Actuators may be built in the device)

Surface-mount
power IC




Custom ICs

External Dimensions (unit: mm)

MT-100

T

FM205 STA 8pin
10.0 ‘ A2 ‘_ﬂ,‘
$@$ ‘

HTEH ) s

SPF24pin

ﬁmmmmm’ﬁ

STA 10pin

9.0
|

—J

(T

SLA15pin

HHHHHHH

STR-S

SPF16pin

A

123

44444
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2 Discretes

2-1. Transistors 2-2. MOS FETs

SDAO03 (-60V/-6A, Surface-mount 4-circuits) 96
SDAO04 (-60V/-6A, Surface-mount 2-circuits) 97
SDCO09 (65+5V/6A, Surface-mount 2-circuits) 98
SLA8004 (60v/12A, -55V/~12A, H-bridge) - 99
SPFO001 (115£10V/+6A, Surface-mount 2-circuits) 100

STA315A (35£5V/2A, 3-circuits) - 101
STA335A (355V/3A, 2-Circuits) - 102
STA415A (35£5V/2A, 4-Circuits) - 103
STA460C (60+10V/+6A, 2-Gircuits) - 104
STA461C (65+5V/46A, 2-circuits) - 105
STA463C (115£10V/46A, 2-circuits) - 106
STA4GA4C (655V/6A, 4-circuits) - 107

2-1-1. Transistors s 80 2-2-1. MOS FETS e 108
28A1488/1488A (-60V/-4A, ~80V/=4A) -~ 80 2SK3710 (60V/70A/6mQ, Surface-mount) - 108
2SAT567 (-50V/=12A) rwoovrrrmesssrsensssseeenens 81 2SK3717 (BOV/7TOABMEQY) wwrvvvvvssssrvvvneeeessses 109
28AT568 (-BOV/FI2A) rvvwwrsssmmrssseeese 82 2SK3724 (60V/80A/5mQ, Surface-mount) - 110
2SAT908 (F120V/=8A) +vvvvvvvsveveveeemessssssesseeees 83 2SK3800 (40v/70A/6mQ, Surface-mount) -~ 111
2SB1622 (=200V/=15A) -eeveevesssssssesseseesensess 84 OSKB80T (A0V/TOABMEQ) -+-rrrsvvversvevissieeess 112
DSCB852 (BOV/BA) wwrrrrrrseeeeerrrerrsssseenreeessss 85 2SK3803 (40V/85A/3mQ, Surface-mount) - 113
2SC4024 (BOV/ADAY «+veseesseessresssissnianisnens 86 2SKB857 (60V/B5A/4.7MEQ) wovvereeerseesssseeessas 114
2SCA065 (BOV/LT2A) wvvvsvvssvvrssvvsseesvee 87 FKV460S (40V/60A/9mQ, Surface-mount) -~ 115
2SCA153 (120V/7A) v 88 FKV660S (60v/60A/14mQ, Surface-mount) 116
2SD2147 (3B0LE0V/BA) «+-vvvvvvvvvvvevevessssesesseees 89 2-2-2. MOS FET Arrays s 17
28D2382 (BOLEV/EBA) -vvvvvvvoeeeeeeeeeeesseseeeeeees 90 SDKOB6 (52+5V/3A/0.250, Surface-mount 4-circuits) 117
28D2633 (150V/BA) s of SDKO08 (50V/4.5A/0.08Q, Surface-mount 4-circuits) 118
FP812 (-100v/-8A) SDKO09 (12V/6A/0.2Q, Surface-mount 4-circuits) 119
MNBT1S (115E10V/EBA) eeversssrreesssesesssanees 93 SLA5027 (60V/12A/0.08<, 4-circuits) - 120
MNB38S (3BOLEQV/BA) wrovvvveevveeseessesseesssssssseses 94 SLA5098 (40V/20A/0.017Q, 6-circuits) - 121
SSD103 (65+5V/46A, Surface-mount) -+ 95 SMA5113 (450V/7A/1.1Q, 4-circuits) - 122

2-1-2. Transistor Arrays 9 STA508A (120V/6A/0.20, 4-Gircits) 123

STAB09A (52+5V/3A/0.25Q, 4-circuits) - 124

2-3 Thyristors
2-3-1. Reverse Conducting Thyristors - 125
TFC561D (600V, 430A, 1200A/us) - 125
TFC562D (600V, 600A, 1600A/us) = 126
2-4. Diodes
2_4_1 . A|ternator DiOdeS .......................... 127
2-4-2. High-voltage Diodes for Igniter - 128
2-4-3. Power Zener Diodes e 129
2-4-4. General-purpose Diodes 130
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Power Transistor 2SA1488/1488A

Electrical

Characteristics

External Dimensions  TO220F (full-mold)

Absolute Maximum Ratings r,-ose) (Ta= 25°C)
Symbol 25A1 4;:““3: A1488A Unit Symbol Test Conditions 25A1 48§at|n§;m 488A Unit
VcBO -60 -80 v loso -100max | -100max | pA -0 a8
VcEo -60 -80 \ Ve = -60 -80 \ .
Vego iy v IEBO Ve = -6V -100max uA N4 @@l vl
Ic -4 A V(BR) CEO lc=-25mA -60min -80min \ ° o
I -1 A hre Ve =—4V, lc=-1A 40min aC—|  ®
Pc 25 (Tc = 25°C) W VCE (sat) lc=—-2A, Is=-0.2A -0.5max v ® D$ 3
Tj 150 °C fr VoE=—12V, [E=—0.2A 15typ MHz Mmre
Tstg 5510 +150 °c Cos Vca=—10V, f=1MHz 90typ pF i p 1.3
i

Typical Switching Characteristics (common emitter)

Vec | RL Ic | Vest | VBB2 | IB1 IB2 | ton | tstg tf
M 1@ 1A MM | M mA) @) | k) | @
12| 6 | 2 | -10 | 5 |-200 | 200 |0.25typ|0.75typ|0.25typ
H Ic—Vce Characteristics (typ.) B VcE (sat)—IB Characteristics (typ.)
-4 -1.5
[P MomA_
jbc’(\ ST soma \
/| —] 40‘ A \
-3 . L \
— [ \ |
— -30mA -1.0
< — ] s \
[} 1 = \ \
= —20mA ﬁ A\iif,,,,,,%if,,,,,,
a N £ .\
% ~10mA] 05
-1 v — N c=-3,
IB = -5mA —2A ~——
7 I 1A ]
0 0 ‘
o -1 -2 -3 -4 -5 -6 -0.01 -0.05 -0.1 -05 -1
VCE (V) Is (A)

B hre—Ic Characteristics (typ.)

500 (Vce =-4V)
Typ N
W ettt I
& 100 =
N
50 /’
20
-0.01 -0.1 -05 -1 -4
Ic (A)
B fr—Ie Characteristics (typ.)
60 (VcE=-12V)
T TN
50 A
/
- 40 T
T L~ T
= 30 o
= // \
o v
20 /
10
0
0.005 0.01 0.05 0.1 05 1 3
IE (A)

B hre—Ic Temperature Characteristics (typ.)

Vce = -4V
200 (VeE =~4V)
[ 1 2500 ~~~_~\

100 ——— 25°C [ 1T -

W = e -30°C N
<
50 *\k
20
-0.02 -0.1 -1 -4
Ic (A)
H Safe Operating Area (single pulse)
-10 =
N T T T
AN N 7 }
-5 100ms 7 O
N
N\ 2%
N
&
z - \
o NN
-0.5 — AN
Without heatsink
[~ natural air cooling
-0.1
-0.05
3 5 10 50 100
VcE (V)

a) Part No.
b) Lot No.
(Unit: mm)

B Ic—VBE Temperature Characteristics (typ.)

Vce=-4V
4 ( )
/
/
3 //
/
< /
-1
0
0 -1.5
M 0j-a—t Characteristics
5
Y
//
s A
z L~
8 LT
@ L~
& 1 Bl
0.7
1 10 100 1000
t (ms)
W Pc—Ta Derating
30 :
natural air cooling
Silicone grease
Aluminum heatsink
Unit: mm
20
%
l'.sn.') 5o . %68
750 R %, e
1075 2
7700
504 50" 2
22
2 |_Without heatsink
0
0 25 50 75 100 125 150
Ta (°C)



Power Transistor 2SA1567

External Dimensions  TO220F (full-mold)

Absolute Maximum Ratings r,_ »s:cy  Electrical Characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo =50 \ IcBo Ve =-50V -100max uA
VcEo 50 v IEBO VeB=—6V ~100max LA ‘ 100 . 433
VEBO -6 ' V(BR) CEO Ilc=-25mA -50min Vv ..
Ic 12 A hre Vee=—1V, Ic=—6A 50min @ $'4B S
I8 -3 A VCE (sat) lc=-6A, I=-0.3A -0.35max v “l o
Pc 35 (Tc = 25°C) w fr Voe=-12V, [e=—0.5A 40typ MHz a— 2
" ©
Tj 150 °C Cos Vce=-10V, f=1MHz 330typ pF *Cy
Tstg -55 t0 +150 °C i
- . . . - - | 1 f i’
Typical Switching Characteristics (common emitter) | \Hﬂ-% @
Vec | R | Ic |Vest|Ves2| IB1t | IB2 | ton | tstg | tr | -l085 =
M@ ® | WM my|m @) | @ | s osa | | 15 045
-24 4 -6 -10 5 | -120 | 120 |0.4typ|0.4typ|0.2typ 22
e
= [ ﬂ a) Part No.
b) Lot No.
B CE (Unit: mm)
M Ic—VcEe Characteristics (typ.) M VCE (sat)—IB Characteristics (typ.) M Ic—VBe Temperature Characteristics (typ.)
-12 1.5 -12 (Ve =-4V)
" ‘g %u’f—_ .
@3,9 Arh _100mA /
-10f VA= I —— -10
L | i
-8/ L/ . i -1.0 -8
< 60mA s
L— l = < y ]
~ -6 -40mA | g I\ < -6 5 53 §I
L — T Tg \ L2 57 & § /
_ s
o V1 -20mA > 05 \ _gA\'°=’1 2A -4 AN /
— | s el
) -10mA -34 I~ ) N
= -1A = of &
-5mA i N K/ &, 7?/
0 [ | oI 0
0 -1 -2 -3 -4 -5 -6 -2 -10 -100 -1000 -3000 0o -02 -04 -06 -08 -1.0 -1.2
VcE (V) 1B (MA) VBE (V)
B hre—Ic Characteristics (typ.) B hre—Ic Temperature Characteristics (typ.) M §j-a—t Characteristics
(VCE=-1V) (VCE=-1V)
500
‘ g 500 255G 4 ]
Ve 25°C 111 |
— T~ e TN i
-30° A s 1
i L I N # ""\\\\:\ g el
< 100 N £ 100 N g 1
i
-
50 50 N 0.5
30 30 0.3
-0.02 -0.1 -1 -10 -0.02 -0.1 -1 -10 1 10 100 1000
Ic (A) Ic (A) t (ms)
M fT—IEe Characteristics (typ.) l Safe Operating Area (single pulse) Bl Pc—Ta Derating
50 (VCE=-12V) a0 ‘ a5
2, natural air cooling
Sili
I 1o N\, X %0 N
yp N, &) N Unit: mm
40 B - A S AN
// \\ \\ \%f
N < 20 N7 .
T / < %
S Oy < - \ 3 2%
= /| o AW O o5
oy / X o \,
D -05— NG ——%. %,
[ Without heatsink \\\\ 10 100, 70 5. \f
20 [ natural air cooling 0« > 2 \
[ 5005002 N
-0.1 A
Without heatsink \\
0 -0.05 Tt
0.05 0.1 1 12 3 -5 -10 -50 -100 0 25 50 75 100 125 150
Ie (A) VcE (V) Ta (°C)

81



Power Transisto

r

2SA1568

External Dimensions  TO220F (full-mold)

Absolute Maximum Ratings 7,.os:cy  Electrical Characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo -60 v IcBo Vcg =-60V -100max uA 100
VcEo -60 v lego Ve =6V -60max mA “—Jﬁ
VEBO -6 v V(BR) CEO Ic=-25mA -60min v =
Ic F12 A hre Vee=-1V, lc=-6A 50min $$ﬂv
©
I -3 A VGE (sat) Ilc=-6A, IB=-0.3A -0.35max v o
©|
Pc 35 (Tc=25°C) w VEEG IEco=-10A —-2.5max v s, "
T 150 °C fr Voe=—12V, [E=0.5A 0typ MHz = |s
Tstg =55 to +150 ° Cos Ve =10V, f=1MHz 330typ pF W e
(135 &
L B | lsiat &
Typical Switching Characteristics (common emitter) Il 085 =
Il
Vec | RL Ic | Vest |VeB2 | IBt | IB2 | ton | tstg | tf 2.54 2.54 L1045
M 1@ 1A MM | A mA) @s) | ks | (@ 22
-24 4 -6 | -10 5 | -120 | 120 |0.4typ|0.4typ|0.2typ T
= [ ﬂ a) Part No.
BCE b) Lot No.
(Unit: mm)
M Ic— Vce Characteristics (typ.) M VCE (sat)— Is Characteristics (typ.) M Ic—VBE Temperature Characteristics (typ.)
(VCE=-1V)
12— ; — -1.4 -12
= ou Ev —‘\50‘“%// l 1 / /
-10 RS ] —~100mA -10 /
AR i\ /
/4 10 A 5 /1]l
< "60’“" e \ [ Nic=-12a || /
o T | = \-9A < & 5
= -6 4 ] = -6 S e o
/ o, 2 ~6A © N INE
o =3A 8 g g PR —
- ‘ ‘ S -05 _ 2 3 g
* —20mA aal\ b * s/r2]7]2
" \ N4 gt e 2
-2 -10mA N N~ -2 St €
N T r o s
: N Ml e = 0 ,
o -1 -2 -3 -4 -5 -6 -7-10 -100 -1000 -3000 0 -02 -04 -06 -08 -1.0 -1.2
VcE (V) 1B (MA) VEBE (V)
B hre— Ic Characteristics (typ.) M hre— Ic Temperature Characteristics (typ.) M 0j-a—t Characteristics
300 - (V°f='1 V) 300 P (Voe=-1V) 4
i Tye ' C o500 i
LA
s 1
e 7 re > [&] LT
& / < a CE |
1 A
10 4 10 o A
A~
0.5
2 2 0.3
-0.02 -0.1 -1 -1 01 ) -0.02 -0.1 -1 -1 q » 1 10 100 1000
Ic (A) Ic (A) t (ms)
M fT— Ie Characteristics (typ.) H Safe Operating Area (single pulse) B Pc—Ta Derating
50 (Vce=-12V) 30 ‘ 35 ‘
,0‘; natural air cooling
Sili
10 A 3 Aluminum hoateink
20 Typ J05,52 . Unit: mm
A1 -5 O AN
/ NS \
T / < g 2 %,
S 30 = %
= o - N\ &) ®
- = ANARY o %
— N %
-0.5— NN %. %,
[ Without heatsink N\ 10 7 50, *
20 [~ natural air cooling N 2
— N 50-50-2700-,00\
-0.1 2
Without heatsink \
0 -0.05 2 :$
0.05 0.1 1 10 -3 -5 -10 -50 =100 0 25 50 75 100 125 150
IE (A) VcE (V) Ta (°C)
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Power Transistor 2SA1908

Absolute Maximum Ratings 7,.s:cy  Electrical Characteristics (Ta=2:c) ~ EXternal Dimensions  FM100 (TO3PF)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vcso -120 v IcBo Vo =-120V -10max uA 15692 _ 3 5,502
VcEo -120 v IEBO VeB =—-6V -10max pA S |3.45102
Veso -6 v ViER) CEO Ic=-50mA ~120min v 3t o wn o 19
Ic -8 A hre* Vee=—4Y, lc=-3A 50min ol & B
I -3 A VCE (sat) Ic=-3A, I8=-0.3A -0.5max \ S $3.3:02
Pc 75 (Tc=25°C) w fr Vee=-12V, IE=0.5A 20typ MHz b el I
Ti 150 °C Cos Ve =-10V, f=1MHz 300typ pF i —g}
Tstg -55 to +150 °C * Rank: O(50 to 100), P(70 to 140), Y(90 to 180) i 3 |
N ‘ 1.75 0.8
Y . . g s |
Typical Switching Characteristics (common emitter) | 1.05:82
Vec | Ru | Ic | Vest |Vee2 | IB1 | IB2 | ton | tstg | tr " 5.45:01 loasor 065 || |aass?
M @1 ® 1M M [m)] m)] @ | () | (s 1
40 | 10 | -4 | -10 | 5 [-400 | 400 [0.14typ|1.40typ|0.21typ
a) Part No.
b) Lot No.
(Unit: mm)
M Ic—VcEe Characteristics (typ.) M VcE (sat)— I Characteristics (typ.) M Ic— VBE Temperature Characteristics (typ.)
b S | CIE ” 7008
N 5
A Q/ T a0omh = \
% ~ =1 _75mA -5
< / g /// 50mA = N
< -50m g <
o / / 1 — E o 4
/ ol 25mA E
vV Zeom > 4 \ A\
-2 \ N lc=-8A1 | -2
IB=-10mA T
V g —4A
0 0 -2A | 0
0 -1 -2 -3 -4 0 -02 -04 -06 -08 -1.0 0 1.5
Vce (V) 1B (MA)
M hre— Ic Characteristics (typ.) B hre— Ic Temperature Characteristics (typ.) B fj-a—t Characteristics
(Vee=-4V) (VcE=-4V)
200 AL 300 ‘ ‘ ‘ 4
Typ \\\ 125°C /
NS — LN LT s
100 25°C N L
—— — N S 1
w N i 100 I € 1
- A & -30°C <
- i N = o5 mee
50 \ 50 o
30 30 0.2
-0.02 -0.1 -0.5 -1 -5 -8 -0.02 0.1 -0.5 -1 -5 -8 1 10 100 1000 2000
Ic (A) Ic (A) t (ms)
M fT— Ie Characteristics (typ.) H Safe Operating Area (single pulse) B Pc— Ta Derating
30 (Vee=-12V) -20 ‘ 80
L -10 ‘0.1
L %,
/ Typ 5 0, N
| Tyr - O~ NTN 60
20 // il SN &,
N U L z = ’o,%
é /| ;/ A \\ ~ s’ 40 \&%
= pagll N 2 4 g
- /] // A \ AVAY y i
10
7 -0.5 \
/ Without heatsink 20 \
natural air cooling
Il Il \
‘ ‘ \ 3.5 Without heatsink
0 -0.1 0 \ i
0.02 005 0.1 05 1 5 8 -5 -10 -50 -100 -150 0 25 50 75 100 125 150

IE (A) VcEe (V) Ta (°C)
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Power Transistor 2SB1622

Absolute Maximum Ratings 7,25

Electrical Characteristics

External Dimensions

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions - Ratings Unit
Vceo -200 v min typ max 43,3102 w 3
VcEo -200 v IcBo VB =—200V 100 | pA 32
Veso -5 v leso Veg=~-5V -100 | pA EANEI R J
lc -15 A VeEo lc=-30mA -200 v - g
I8 -1 A hre* VceE=-4V, Ic=-10A | 5000 30000 3
Pc 85 (Tc=25°C) w Vcesat) | lc=-10A, I3=-10mA 25 | V
Tj 150 °C VBe(sat) | lc=-10A, Ig=-10mA =30 | V 1
Tstg 55 to +150 °C fr VcE=-12V, le=2A 60 MHz 08
Cos Veg=-10V, f=1MHz 270 pF
*Rank: 0(5000 to 12000), P(6500 to 20000), Y (15000 to 30000) 3.3502
Typical Switching Characteristics
Vec | RL Ic | Veet |VBB2| IB1 | B2 | ton | tstg | tf
M @1 A MM MmA)[mA] @) | W) | @ a) Part No.
-40 | 4 | 10| -10] 5 | -10 | 10 [0.4typ|3.6typ[1.0typ b) Lot No.
B CE (Unit: mm)

M Ic—VcEe Characteristics (typ.)

15177
—?gmﬁ Q&vf }J‘m
-15m o
Z5.0mA / 1.0mA
p. 11 |
10 /4 ——0.8mA
f P L]
< =T 1-0.5mA |
< i [
2 /
5 P B=-0.3mA |
/4 i
I/
0 I
0 -2 -4 -6
Vce (V)
B VcE (sat)— IB Temperature Characteristics (typ.)
=3 H TTTTTIT
T lc =-10A
s - \
=S =
& o«
w -
o 125°C
= 1T 75°C
T 25°C
T -30°C
[T
o LTI
-02 - -10 -100 =200

18 (MA)

B hre— Ic Temperature Characteristics (typ.)
100000

E150°C EVoe =4V
= 1
50000 - 125E K] i =
- 75°Cie —m=ay
AT N
i1 0000 LA i
= —
~
5000 22N 50°C ~
i 25°C A
0°C
-30°C
1000 -55°C,
-0.2 -05 -1 -5 -10 -20
Ic (A)
M fT— I Characteristics (typ.)
80
60 -
//
- p.
I /1
40 A
N4
/|
20
q
1
0
0.02 0.1 05 1 5 10
IE (A)

M VcE (sat)— IB Characteristics (typ.)

-3
N
- N~lc=-15A"
e AN LT
5 ! |‘c‘=‘—10A7
2 NN
“ Sun Ic=—5A"]
L
0
02 - -10 -100 -200
IB (MA)
M Ic—VBe Temperature Characteristics (typ.)
15 ‘ (Ve = -4V)
‘ L[]
/
10 /i I/
Z | Ta=150°C|
% L1250 /]
2 [ 1o00°c /] 50°C
5L 75°C 1], 25°C
I 0°C
/[] -30°C
11/ -55°C
/ ]
0 ), [ 1
-1 -2 -3
Vee (V)
M tonetstgetf— Ic Characteristics (typ.)
10 ————rr
E Ta=25°C
) 5[ Vcc=-40V
Q [ -Igi=Ilg2=10mA e —
g —
S ~ tstg
e 1
o i
205
. N
2 =
L ton
0loz 05 -1 -5 -10 -20
Ic (A)

l Safe Operating Area Ta=25°C

single pulse)

(
-50 .
&
o,
-10 \0 0/%‘
-5 \5 0/;?;
g € N \
e PN
0.5 =F W
H without heatsink \\\
— natural air cooling
o LU 1]
~0.05 EEHH——H
-3 -10 -100 -500
Vee (V)

B VcE (sat)— IB Temperature Characteristics (typ.)

-3 SN
| 125°C lo=—5A]
| 75°C
| 25°C
l\;lk -30°C
s ’
T
@
T []
L 4
0
-0.1 -1 -10 ~100 -200
IB (MA)
M hre— Ic Characteristics (typ.)
100000
— Vce= -4V 3
50000 I
]
typ N
Pz SUAY
10000 A N
K= N
~
5000 s
1000
-02 -05 -1 -5 -10 -20
Ic (A)
M 0j-a—t Characteristics
3.0
!’/
)
1.0 o
5
o 0.5 > 7
P A
&
L
LA
0.1
1 10 100 10002000
t (sec)
B Pc —Ta Derating
90
80 N
70 \
60 \"'40
S 50 ’%@»
£ 40 3
30 \\
20 N
10 : . N
Without heatsink
0 T T
0 25 50 75 100 125 150

Ta (°C)




Power Transistor 2SC3852

Absolute Maximum Ratings r,-05oc)  Electrical Characteristics (Ta=25°C) External Dimensions  TO220F (full-mold)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo 80 v Icso Vce=280V 10max uA 100 42
Vceo 60 v IEBO Ves=6V 100max LA | ¢33 ‘2},‘ co.5
VEBO 6 \ V(BR) CEO Ilc=25mA 60min v =7 int
[ A h Vce=4V, Ic=0.5A 500mi @ $ﬁ" I
c 3 FE cE=4V, lc=0. min Pz
I 1 A VCE (sat) Ic=2A, I=50mA 0.5max v 2
— -
Pc 25 (Tc=25°C) w fr Vee=12V, lE=-0.2A 15typ MHz Z O © 2.6
Ti 150 °c Cog Ve =10V, f= 1MHz 50typ pF o |°
Tstg 55 to +150 o W s
. o L . . (135 @
Typical Switching Characteristics (common emitter) 1 W 13 o
0.85 <
Vee | RL Ic | Vest | VBB2 | IB1 B2 | ton | tstg tf IR
M@ A 1M O Mm@ | ks | @ JJ_M 2.54 LJLo4s
20 | 20 | 1.0 | 10 | -5 | 15 | -30 |0.8typ|3.0typ|1.2typ 2.2
(E+m] a) Part No.
B CE b) Lot No.
(Unit: mm)
B Ic— VcE Characteristics (typ.) M VcE (sat)— IB Characteristics (typ.) H Ic— VBE Temperature Characteristics (typ.)
3 B ‘ 15 3 (VCE=4V)
P\ —
\// \fL((\ 8mA I
\® — \ I
5mA | \ |
2 / — | 1.0 \ 2 I
/ ; \ N = \ \
—_ m. —_
$ / 4 [t ‘ | "g $
o / [ 2mA E \ o £
1 ‘ > 05 1 $
1mA | I
I N ©
0.5mA N & <
| e m
ol \ 0 0 Y
0 1 2 3 4 5 6 0.001  0.005 0.01 0.05 0.1 05 1 0 0.5 1.01.1
VcE (V) 1B (A) VBE (V)
W hre— Ic Characteristics (typ.) B hre— Ic Temperature Characteristics (typ.) M fj-a—t Characteristics
2000 (VCE=4V) 2000 e (Vce=4V) 5 g
125°C pZ
1000 1000 INRRN
Typ 25°C A
= = mui| . muEj] S g L~
500 == = N 1 500 l 30°C, N o —___///”
—1 ® //’
A\ & 1
Vee=10V
100 100 0.5 le=-2A
0.01 0.1 05 1 3 0.01 0.1 05 1 3 1 10 100 1000
Ic (A) Ic (A) t (ms)
M fT— Ie Characteristics (typ.) H Safe Operating Area (single pulse) B Pc— Ta Derating
30 (Vee=12V) 10 — 30
=
5 N = ymuny
2D
N 2
20 NS 20 4,
o) = Typ ™ T 1 % B %
i \- %
= / 1T ™ < ALY ’o"s
=~ N\ (¢] A N LY (&) %,
o > = 05 \\ o %
10441 \ 10
Without heatsink
natural air cooling
0.1 [ Without heatsink
0 0.05 o \ I e e
-0.005 -0.01 -0.05 -0.1 -05 -1 -2 3 5 10 50 100 0 50 100 150

IE (A) Vce (V) Ta (°C)
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Power Transistor 2SC4024

Absolute Maximum Ratings (-5

Electrical Characteristics

a=2scc)  External Dimensions  TO220F (full-mold)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo 100 v Ico Ve =100V 10max KA 100 42
Vceo 50 v leBo Vep=15V 10max uA | £33 ‘24_8,‘ cos
VEBO 15 \ V(BR) CEO Ic=25mA 50min \ @ ’@ﬁ i
Ic 10 A hre Vce=4V, Ic=1A 300 to 1600 @— S
Is 3 A VcE (sat) Ic=5A, Ig=0.1A 0.5max v o
— -
Pc 35 (Tc=25°C) W fr Vee=12V, [e=-0.5A 24typ MHz z = 26
Tj 150 °c Cos Vca =10V, f=1MHz 150typ pF o |° ]
Tstg 55 to +150 °C ‘ ‘ ! ‘ P
- oo . . (135 @
Typical Switching Characteristics (common emitter) 1 W 138
0.85 =
Vee RL lc IB1 IB2 ton tstg te I
(V) Q) (A) (A) (A (us) (us) (us) 2.54 2.54 .Il.0.45
20 4 5 0.1 -0.1 | 0.5typ | 2.0typ | 0.5typ 2.2
(m+m) a) Part No.
B CE b) Lot No.
(Unit: mm)
M Ic— Vce Characteristics (typ.) M VcE (sat)— IB Characteristics (typ.) B Ic—VBE Temperature Characteristics (typ.)
10 | 15 10 (Voe=4V)
Ig=35mA
8 — 30mA 8
/ T 25mA
— —] 1.0
< & / — | 20mA s 6
o T | 15mA g <
© 5 >
Nl Vet 10mA u \ =
P > o5 N
BmA ~_10A
2 2
5A
4 I 1A\\'y1§\
[ Nle= = —
0 oL T THt—F—FHHH o
0 2 4 6 0.002  0.01 0.1 1 2 0
Vce (V) I8 (A)
M hre— Ic Characteristics (typ.) M hre— Ic Temperature Characteristics (typ.) M §j-a—t Characteristics
1000 - (Vee=4V) 1000 } (VGE=4V) .
i i 125°C Pl
H Typ s |
T~ 00— w0 S 3 =
- —T"] N 1 T N o 2
Lt N Lt &
-] =l 0.5
100 100 0.3
0.02 0.1 05 1 5 10 0.02 0.1 05 1 5 10 1 10 100 1000
Ic (A) Ic (A) t (ms)
M fT— Ie Characteristics (typ.) Il Safe Operating Area (single pulse) B Pc— Ta Derating
30 (Voe=12v) 30 40 :
‘ ‘ ‘ ‘ ‘ ‘ ‘ natural air coolin
‘ ‘ I ‘ ”'7&‘ Silicone greaseg
Typ ‘o, 7\ Aluminum heatsink
P Ny 10 ’0 0)6‘ \ 30 Unit: mm
4 \%, N
20 / \ 5 S \ \
T / z RS B Y”’
= =~ 20 \/"’2)‘
£ [e) O 3
ey o 609,
10 1 \—\ 150, AN
— . 10 /5., N
[—  Without heatsink AN \
0.5|— natural air cooling 500502 700
LT Without heatsink 700.2 \\
0 o2l LI LI11] 2 =~
-0.05 -0.1 -0.5 -1 -5 -10 3 5 10 50 100 0 25 50 75 100 125 150
IE (A) VcEe (V) Ta (°C)



Power Transistor 2SC4065

Electrical Characteristics

External Dimensions  TO220F (full-mold)

Absolute Maximum Ratings (.5 (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Veso 60 v IcBo Ve =60V 100max HA 100
Vceo 60 v IEBO VeB= 6V 60max mA #3.3
VEBO 6 ' V(BR) CEO Ilc=25mA Gomin Vv @ '433‘ -
Ic 112 A hre Vce=1V, Ic=6A 50min I
I 3 A VCE (sat) lc=6A, IB=1.3A 0.35max \ 12
Pc 35 (Tc=25°C) w Vrec Veco=10A 2.5max v Ay T
Tj 150 oC fr Vee=12V, lE=-0.5A 24typ MHz ? °
Tstg -55 to +150 °C CoB Ve =10V, f=1MHz 180typ pF T ol
|13 2
Li1es &
Typical Switching Characteristics (common emitter) il 1 085 =
Vee | R Ilc |Veet|VBB2| IB1 | IB2 | ton | tstg | tf 2.54 254 045
M 1@ 1A 1M1 M A A @] ks (@ *Qﬁ
24 | 4 [ 6 | 10 | -5 [ 012 [-0.12]0.6typ|1.4typ|0.4typ —7
I ﬂ a) Part No.
BCE b) Lot No.
(Unit: mm)
M Ic— Vce Characteristics (typ.) M VCE (sat)— IB Characteristics (typ.) H Ic—VBE Temperature Characteristics (typ.)
(VCE=1V)
12 . . 1.3 12
! [ o1 \
v
‘)‘@é\ /\6}‘“/ 100mA | ‘ ‘\ \\
10V A =] 10
A 10 \\ \\
60mA
_ 8HLA - = { 8
S 40mA = | \ z
= 6 T © \ \ \ = 6
A |1 e o
om 0.5
4 20mA o 4
| | \ N[ 12A
I8=10mA
2 L EATH 2
N lc=1 ; “-%L |
0 0 [T 1 0
0 2 4 6 0.005 0.01 0.1 1 3 0
VcE (V) 1B (A)
B hre— Ic Characteristics (typ.) B hre— Ic Temperature Characteristics (typ.) B 0j-a—t Characteristics
=1 =
400 (oe=1¥) 400 ] (VC\E\ 0 5
L4 Typ N oG 1~ I i
L~ L NN ‘\’L6 ( | L1 P
100 = NN 100 ,Eig,/ — T L s al
v} N
w50 w50 “) 5 LT
£ , £ % < 1 =
% 7 H « i
10 A 1oL < 05
5 5
3 3 0.2
0.02 0.1 1 1012 0.02 0.1 1 1012 1 10 100 1000
Ic (A) Ic (A) t (ms)
M fT— Ie Characteristics (typ.) l Safe Operating Area (single pulse) Bl Pc—Ta Derating
a0 (Vce=12V) 30 40 T
} } )! natural air cooling
Sili
Typ 10 ‘0. 9)0 Alulrr:'i:r?:ri gr’|reeaatzienk
70,0 Unit: mm
N 5 % 30 N
20 Oc \ AN N\
) — \ 4,
3 < g 20 \f n,
= o 1 RN o &
- = X o 45,
10 0.5 NN N
I
A\ 10 \S,Q- 15 \
— Without heatsink o2 \
natural ai cooling N 5050+2 7003y, N
01 bt 0+
— 2 Without heatsink \
0 0.05 1111 :
-0.05 -0.1 -05 -1 -5 -10-12 3 5 10 50 100 0 25 50 75 100 125 150
IE (A) VcE (V) Ta (°C)
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Power Transistor

Electrical

25C4153

Characteristics

External Dimensions TO220F (full-mold)

Absolute Maximum Ratings (r,-o5c) (Ta=25°C)

Symbol Ratings Unit Symbol Test Conditions Ratings Unit

VcBo 200 v IcBo Ve = 200V 100max A 10.0

VcEo 120 v IEBO Ves=8V 100max uA "—}ﬁ
VEBO 8 v V(BR) CEO Ic = 50mA 120min v > - ) il

Ic 7 (pulse 14) A hre VeE= 4V, Ic=3A 7010 220 P

I 3 A VGE sat) lc=3A, I=0.3A 0.5max v 2
Pc 30 (Tc=25°C) w VBE fsat) Ic=3A, la=0.3A 1.2max v e T
Tj 150 oC fr VeE=12V, lE=~05A 30typ MHz %

Tstg -55 to +150 °C Cos Veg =10V, f=1MHz 110typ pF

M hre— Ic Characteristics (typ.)

hre

Typical Switching Characteristics (common emitter)

Vec | R Ic | Veet | VBB2 | IB1 B2 | ton | tstg tf
M@ 1AM M A [ A | @]k W
50 | 16.7 3 10 -5 0.3 | -0.6 |0.5max| 3max |0.5max
B Ic— Vce Characteristics (typ.) M VCE (sat)— I Characteristics (typ.)
7 s 3
B I
ZQQFZ,/P\
5 / \BV \
00 \[TTH
_° GO 2 \
<, /A,'(?r:\f = \
o st < NI
s/ — T oo & R
| /4 8 \
|/} ‘ > 1
2
/4 IB=10mA
WA= N
/ \ le<1 A \3? <‘O§t\+._
0 ! [T
00 1 2 3 4 0.005 0.01 0.1 1 2
Vce (V) IB (A)

=4
300 (Vee=4V)
| ™~
| P \
B L
L1 —1
100 —
\
50 ——
T
20
0.01 0.1 05 1 57
Ic (A)
M fT— Ie Characteristics (typ.)
CE=12
40 v V)
AT T TN
7| el
30 7 ATTTTTN
A ———-~~.\
I~ /
£ Al N
= 20 |
- i
o=
v
10
0
-0.01 -0.1 -1 -5
IE (A)

B hre— Ic Temperature Characteristics (typ.)

300 To5C (Vee=4%)
|2
—— \ Y
25°C_L+—T1T]]
100 L~
so—LJ
20
0.01 0.1 05 1 57
Ic (A)

l Safe Operating Area (single pulse)

20 .
0,
10 s |
\
° 2
\
\
< \
(6]
0.5 N
Without heatsink
natural air cooling
0.1 I—
—
T T
0.05 —
5 10 50 100 200
Vce (V)

T ey
=1=3.9
W
(31(%;
(13.5)

2.2
(E%m] a) Part No.
B CE b) Lot No.
(Unit: mm)

B Ic— VBE Temperature Characteristics (typ.)
7 (Vce=4V)

6

Ic (A)

B 0j-a—t Characteristics

5
A
S Iy
(S —
199 o
?

& 05

0.2

1 10 100 1000

t (ms)

W Pc—Ta Derating

30 T
natural air cooling
Silicone grease
Aluminum heatsink
Unit: mm
20
%,
%
B %,
o 7. o,'.'@
o 0. 7 %s,
S0 S,
10 °0 %
5005002 7003
f f 2
Without heatsink I
0 —
0 25 50 75 100 125 150
Ta (°C)



Power Transistor 2SD2141

Absolute Maximum Ratings ;-5

Electrical Characteristics

External Dimensions  TO220F (full-mold)

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vceo 380£50 v IcBo Ve =330V 10max HA 100
VeEo 380150 v IEBO VeB =6V 20max uA $3.3
VeRo 6 v V(eR) CEO Ic = 25mA 330 to 430 v PV
Ic 6 (pulse 10) A hFe Vece=2V, Ic=3A 1500min %—;
I 1 A VCE (sat) Ic=4A, Is=20mA 1.5max v 2
a1 -
Pc 35 (Tc=25°C) w O e
. o
Tj 150 °C ? i
Tstg 55 to +150 °C T @)
|-z o
| 135 o
"1, 0.85 =
2.54 1 25 0.45
2.2
T
ﬁ“ﬂ a) Part No.
B CE b) Lot No.
(Unit: mm)
B Ic— Vce Characteristics (typ.) M VcE (sat)— IB Characteristics (typ.) H Ic—VBEe Temperature Characteristics (typ.)
10 3 10 (Voe =4V
[ 150mA.] A= AT \ am
[120mAS, /)m/'kf ~ H0e /1
PN <o \ i
{ "amA |
7 omA 2
< I 2 s \
g J 1 - \ =
L g 1 1] B \ lo=7A < 5
;/ / 1g=1mA @ 5AI NI n [2)
—— N =
I / = >8 ; N3A NI
/| ] |
7 1A
ol I 0 0
0 2 4 6 0.2 05 1 5 10 50 100 200 0 20 24
VCE (V) I8 (MA)
B hre— Ic Characteristics (typ.) B hre— Ic Temperature Characteristics (typ.) M fj-a—t Characteristics
10000 i(VCE =2Y) 10000 — (Vce=2V) 5
5000 TypY 5000 } } ~ I
N \ ‘\‘?f-’og/ B N > Rl
1000 1000 /@oo B N s |+
w500 t w 3 A\ S 1
[y Y\ w500 PO A\ O
< iz, < A [ 05
A al o ©
100 = his
50 = 100 o &
50
10 20 0.1
0.02 0.1 05 1 5 10 0.02 0.1 05 1.0 5 10 1 10 100 1000
Ic (A) Ic (A) t (ms)

M fT— Ie Characteristics (typ.)

=12
40 ‘ ‘ (Vee=12V)
Typ
N
30
N
T
S 20
s \
10
1 §
0
-0.01  -0.05-0.1 -0.5 -1 -5
IE (A)

l Safe Operating Area (single pulse)

o il
10 SN >
5 i= Olaty ===
o) 2
C TN\ \
! N \
< 5
: 0.5 \\ \
- W\
0.1|——L Without heatsink \\
E——F natural air cooling iwny
0.05— uy
0.01
1 5 10 50 100 500
Vce (V)

B Pc—Ta Derating

40 .
natural air cooling
Silicone grease
Aluminum heatsink
Unit: mm
30 N
N 5
g N,
= 20 ’;'},,-,
o ©
o 486
S,
&
15
10 \.g . 150

.
Without heatsink 2

N
50+50+2 705335 2 \\
B—

O N

0 25 50 75 100 125 150
Ta (°C)
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Power Transistor 2SD2382

Electrical Characteristics

External Dimensions TO220F (full-mold)

Absolute Maximum Ratings (r,-05°c) (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo 6515 v IcBo Vce = 60V 10max uA 10.0 42
Vceo 655 v leBo VeB =6V 10max LA | #33 ﬁw
VEBO 6 \ Vceo Ic=50mA 60 to 70 ] EYNZY ﬂ I
Ic 16 (pulse +10) A hrE Vee=1V, Ic=1A 700 to 3000 @* 5
IB 1 A VCE (sat) Ic=1.5A, IB=15mA 0.15max v 3 I
a1 -
Pc 30 (Tc=25°C) w VFEC IFEc = 6A 1.5max v bl @ 26
o
Tj 150 °C Es/b L=10mH, single pulse 200min mJ 6‘9‘ ‘ . !
Tstg 55 to +150 °C 100 3]
. o - | ‘\MM .
Typical Switching Characteristics - 15 o
Vec | RL Ic | Vest | VB2 | IBi IB2 | ton | tstg t IR
M @1 A1 MM | M| mA| @s) | k) | (@ 2.54 2.54 ~1.045
12 12 1 10 -5 30 | -30 | 0.25 | 0.8 | 0.35 2.2
T
ﬂ“ﬂ a) Part No.
B CE b) Lot No.
(Unit: mm)
B Ic— VcE Characteristics (typ.) M VcE (sat)— IB Temperature Characteristics (typ.) B Ic—VBe Temperature Characteristics (typ.)
10 0.75 (lo=1.54) 6
\ 20mA
30mA —— s / l I
*‘ |
10mA —
— 0.5 4
6 /, r/ —— > \ A
< iV || 5 Taco_55°C < , W rasssc | |
5mA ] - 25°C
L / i e \ 25°C L
4 y / 3mA o 75°C 75°C
= 2 o
/ ‘ 0.25 Y 125°C 125°C
] \ 3
N ol RN [
Is=1mA N \L ‘ ‘ H 1
S
0 0 0 L
0 1 2 3 4 5 1 5 10 50 100 400 0 0.5 1.0 1.5
Vce (V) I8 (mA) VBEe (V)
B hre— Ic Characteristics (typ.) B hre— Ic Temperature Characteristics (typ.) M 0j-a—t Characteristics
(Vce=1V) =1
5000 000 = s
T Sl I
] — —
1000 N 1000 —_ N g — %
£ 500 RN & 500 Ta=-55°C T g , e
25°C e
75°C <
100 100
125°C 0.5
50 50 T -
30 30 [T 0.3
0.01 0.05 0.1 05 1 5 10 0.01 0.05 0.1 05 1 5 10 1 5 10 50 100 500 1000
Ic (A) Ic (A) t (ms)
M fT— Ie Characteristics (typ.) H Safe Operating Area (single pulse) B Pc—Ta Derating
30 Wee= 1Y) 20 30 —
natural air cooling
10 Siligone greasg
25 \\ﬁz % N Alumg:i? :?natsmk g
U 5 X\ \
20 AT Typ PN AN ik il 20
= /| T~ N % % \ \ 4,
N / /,— ™\ —_ N Sy — Y’
§ 15 //// o \\ < é@oo 2 %,
= A1 ™ >/ 3} 750. %
£ / 1 \ L 1 Y o 700 750. \%@
10 L 0\ 10 00 2 %,
5 \ o \ 050, \
‘ ‘ Without heatsink \§
0 0.1 0 \\g
-0.01 -0.05-0.1 -0.5 -1 -5 -10 1 5 10 50 100 0 50 100 150
IE (A) Vce (V) Ta (°C)



Power Transistor 2SD2633

®
Absolute Maximum Ratings (1,-o5oc)  Electrical Characteristics (Ta=2ec)  EXternal Dimensions TO220F (full-mold)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vceso 200 v Ico Vee=200V 100max uA 100
VcEo 150 v IEBO VeB=6V 10max mA £33
VEBO 6 \' Vceo lc=50mA 150min v £ i /$ ﬂ
Ic 8 A hee VeE=2, Io=6A 2000min L
I 1 A VCE (sat) Ic=6A, IB=6mA 1.5max v 3
-] — -
P 35 (Tc=25°C) w VBE (sat) Ic=6A, IB=6mA 2.0max v bl |
o
¢ 2 (Ta=25°C, No Fin) 3‘9 ‘
T 150 °C T @)
Tstg 55 to +150 °C | ‘W—% @
[l 085 2
2.54 ‘ 2.54 L1.045
2.2
T
ﬂ“ﬂ a) Part No.
BCE b) Lot No.
(Unit: mm)
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Power Transistor FP812

Absolute Maximum Ratings r,.,5:c)  Electrical Characteristics (Ta=25c) ~ EXternal Dimensions TO220F (full-mold)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo -120 v IcBo Ve=-120V 10max uA 10.0
VcEo -120 \ IEBO Veg=-6V 10max uA ‘ $33
Vego -6 v Vceo lc=-50mA —120min v EPV
Ic -8 (pulse -12) A hFe Vce=—4V, Ic=-3A 70min e
- - . L
I -3 A VCE (saf) Ic=-3A, IB=-0.3A 0.3max v - ©
Pc 35 (Tc=25°C) w b D$ @
Tj 150 °C Typical Switching Characteristics INinc
Tstg -55 to +150 °C i ey
Voc | Ru | Ic |Vee1 |VeB2| IBt | IB2 | ton | tstg | tf \ \F ;135 &
M@ ®W 0| W[ ] @] @] s HiH 2 2
-12 4 -3 | -10 5 | -30 | 30 | 25 | 04 | 06 RN
2.54 2.54 0.45
2.2
T
b ﬂ a) Part No.
B CE b) Lot No.
(Unit: mm)
B Ic— Vce Characteristics (typ.) M VcE (sat)— I Characteristics (typ.) B Ic— VBE Temperature Characteristics (typ.)
-8 : -2 -8 (Vee=—4V)
S % ~100mA lo= oA //
—& q/gb \c...})((\ /r- 7 /’
S/ 2 5 75mA /
-6 . / /r_ 6
// y S —50mA 2 o=-bA
v — <
—_ — —_
z L = z ., /|
< 7 = <
o 8 \ E
L | -25mA w - / ( '\/
N O
- > \ } To=-40°C
2L/ J [l1c=-1A 2 25°C
/4 IB=-10mA N 75°C
\ N NN / 125°C
0 0 [ 0 ¥ | [
0 -1 -2 -3 -4 -5 10 50 -100 -500 -1000 -2000 0 -0.5 -1.0 -1.5
Vce (V) IB (MA) VBE (V)
W hre— Ic Characteristics (typ.) B hre— Ic Temperature Characteristics (typ.) M 0j-a—t Characteristics
500 T 500 1 e 50
[T
i [ Tc=125°C
! — —— s
yp ° N
o \\\ E 25°C "\::\ 3
< 100 —] < 400 L]1] <
N -55°C & 05
50 50 i
01 g Ty
30 30 0.05 FEH H
-0.01  -0.05 -0.1 -0.5 -1 -5 -8 -0.01  -0.05 -0.1 -0.5 -1 -5 -8 0.0002 0.001  0.01 0.1 1 10 100
Ic (A) Ic (A) t (sec)
M fT— Ie Characteristics (typ.) H Safe Operating Area (single pulse) Bl Pc—Ta Derating
30 Voe=12Y) -12 40 : :
-10 natural air cooling
Silicone grease
Aluminum heatsink
T P -5 ) 30 Unit: mm
il NO N
A ™~ «
20 7
_ P N \ () \ 4,
i / < s N,
= /l = 4 <= 9 1N ’%,)
= o 8} s
£ // o 200.2 Gsﬁ‘
O N
10 -0.5 0o %
/ 10 2 I\
|| natural air cooling N ‘ % \\
Without heatsink
‘ ‘ ‘ Without heatsink —
0 -0.1 0 E——
0.01 0.05 0.1 05 1 5 10 -3 -5 -10 -50 -100 -150 0 50 100 150

IE (A) VcEe (V) Ta (°C)



Power Transistor

Electrical Characteristics

MN611S

External Dimensions T0220S

Absolute Maximum Ratings (,-o5:c) (Ta=25°)
Symbol Ratings Unit " Ratings .
Symbol Test Conditions - Unit
VcBo 115410 \ y min typ max
Vceo 115410 \ IcBo Vce=105V 10 uA 10.2:03 | 4.44702
VEBO 6 v IEBO VeB=6V 10 uA g 1.3:02
Ic +6 (pulse +10) A VcEo Ic=50mA 105 | 115 | 125 | v - O
IB 1 A hFe Vce=1V, Ic=1A 400 800 | 1500
a0 altJy6
P 50 (Tc=25°C) W VCE (sat) Ic=1.2A, Ig=12mA 0.08 0.12 v 2|2 Y a—
¢ 1.2 (Ta=25°C, No Fin) Veec IFec=6A 125 | 15 | V ER bmﬁj—l— ot
Tj 150 °C Es/B L=10mA 45 mJ ‘ ‘ a7
Tstg -55 to +150 °C oa W 1.27'02
Typical Switching Characteristics Sr—r | 0.86%8% 040
1_2t0.2
Vcc | R | Veel | VBB2 | IC IB1 B2 | ton | tstg te 254205 25405
M @ 1M | M | (A || mA)] @) | s | s o i
12 [ 12 10 [ -5 | 1 [ 30 [ -30 [0.2typ|5.7typ|0.4typ
a) Part No.
b) Lot No.
(Unit: mm)
M Ic—VcEe Characteristics (typ.) M VCE (sat)— Is Characteristics (typ.)
s (Ta=25°C) 075 S (Ta=25°C)
\ lc=2A
7 30mA |
6 — —5oma |
5 10mA | S %5 o
< 4 e 5mA - ) |
2
L 3 // L~ W \
T O
_———3mA > 025
2 i \‘
1 lp=1mA __| Ic=0.5A TR
| [ T~
o || o LTI
0 1 2 3 4 5 6 0 10 100 1000
Vce (V) IB (mA)
Il VCE (sat)— IB Temperature Characteristics (typ.) M Ic— VBE Temperature Characteristics (typ.) M IFeEc— VFeEC Temperature Characteristics (typ.)
0.75 (Ic=1.2A) 7 i (Vce=1V) ; 7
| ]
6 1 / ] 6 1
L Ta=150°C
5} 5
S 05 L 125"0&7# I [ Ita=1500c ||
= Ta=150°C | T 4 JAENN/ET < 4 125°0. /
g = 1250¢T] < 2N = RN/l
R 1 -55°C 2 250 ]
o C ] 75°C || L 3 o+ 28
O 025 25°C]]| = L1
>0 -55°C]| 5 e 2 /
WL Jyr /
‘ [ 1 | 1 // /
0 (I 0 4 y, o 4
0 10 100 1000 0 0.5 1.0 15 0 0.5 1.0 1.5
I8 (MA) Vee (V) Veec (V)
B hre— Ic Characteristics (typ.) (t5-25:c) W hFe—Ic Temperature Characteristics (typ.) B tonetstg+tf— Ic Characteristics (typ.)
5000 Vo =1V) 5000 Wee=11) 10 —=——
— tstg
o —
N @ Lt ~
1000 e N 1000 = @[] Ta=25C
=\ N =~ Vec=12V —
g A\ w = N &y L ler=-ls=30mA 1
< < > =
Ta=150°C|] N\ & —
125°C - — Z
100 100 75°C] Hh & —— v
====assi 25°CH—+ I A4
30 30 L \_\\HL\’ H\ 0.1 t‘cn‘/
0.01 0.1 1 10 0.01 0.1 1 10 0 1 2 3
Ic (A) Ic (A) Ic (A)
B Oj-c « fj-a—t Characteristics (Single pulse) l Safe Operating Area (Single pulse) M Pt —Ta Derating
50 T TTT1T T T \HHH(TC\=\2\5°C 20 (Ta=25°C) 60
LRV | A W WA R 1T
Gj-a T T T 11 10
g 10— FR4 (70 +100 « 1.6mm) Use ubstratelgi ‘\\ 50
e
< X P 40
il T i 2 Pr=50)
S il Oie < PI:SOESS g 30
o Pr=1 \ o
2 =1 Protoms o
® A ®
0.1 [ Without heatsink
0.001  0.01 0.1 1 10 10
t (s) 0.1 ‘ ‘ ‘ ‘ 0
1 10 100 200 0 25 50 75 100 125 150
Vce (V) Ta (°C) 93
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Power Transistor

MN638S

Electrical Characteristics

External Dimensions T0220S

Absolute Maximum Ratings (r,-o5:c) (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vcso 380150 \ Iceo V=330V 10max HA
Vceo 380150 v IEBO VeB=6V 20max mA 10.203 | 4.44%02
Veso 6 v V(BR) CEO Ic=25mA 330 to 430 v s 1,302
Ic 6 (pulse 10) A hre Vce=2V, Ic=3A 1500min ~
I 1 A VcE Ic=4A, 1B=20mA 1.5max v
(sat) C: B: " a ::|¢1 R
Pc 60 (Tc=25°C) W ST g JA—
" 2| b
Tj 150 °C e 3 Dﬁj—‘_ o _ |08
Tstg 55 t0 +150 °C ‘ ‘ =
o0 1‘27:0.2
?g" W 283 +0.1
@ | 0.860" 0.4*
1_2t0.2
2_54t0.5 | 2_54L0.5
a) Part No.
b) Lot No.
(Unit: mm)
B Ic— Vce Characteristics (typ.) M VCE (sat)— I8 Characteristics (typ.) B Ic— VBEe Temperature Characteristics (typ.)
10 3 10 (Vee=4V)
[ 150mA ] I \ 1y
[-120mA b ;Y,’Q)éf - S //,
YA LA BT \ H
amA_| /
- 74 fomh 2 7
< i \2“\‘ = \ \ f
R 1] 3 N\ Ne=7A < s /
/d B=1 E -~ [¢) [
1/ 1/ —| w 5A| N\ =
If = 2 Nt NS
IY/ 1 S -
| W/ T
| 4
0 1l 0 o
0 2 4 6 0.2 05 1 5 10 50 100 200 0 20 24
Vce (V) IB (MA)
M hre— Ic Characteristics (typ.) W hre— Ic Temperature Characteristics (typ.) M fj-ce* 0j-a—t Characteristics
10000 (Vee=2V) 10000 _ (VoE=2V) 100
5000 Typ) 5000 } : N
\ e]
— Daprzai E
1000 e 1000 }fﬂgo A ] S 10 P Raill
w500 iSA w 2 523 < 1
£ S \ £ W 5 B g i fi-c
LA Y (52 T
100 = e 1 L
50&1 100 A1 3 =
50 ®
10 2 0.1
0.02 0.1 05 1 5 10 0.02 0.1 05 1.0 5 10 0.001 0.01 0.1 1 10
Ic (A) Ic (A) t (s)



Surface-mount Power Transistor SSD103

Electrical Characteristics

External Dimensions SOP8

Absolute Maximum Ratings (r,-o5:q) (Ta=25°C)
Symbol Ratings Unit Ratings
)y d Symbol Test Conditions - ng Unit
Vcso 6515 | min typ max 07102
Vceo 65:5 v IcBo Vo =60V, IE=0A 10 | pA 5.4Max T T ot 100
VEBO 6 v IEBO Veg =6V, Ic=0A 10 | pA o ;f\
Ic 6 VcEo Ic = 50mA 60 65 70 v S ~
- e—
Ic (pulse)|10 (Pw=1mS, Duty<25%)| A hFe Vce=1V, Ic=1A 400 800 | 1500 = E M I g
I8 10 A VeE (sat) | lo=15A, Ip=15mA 011 [ 015 [ v Y Y TR P
Pc 151 w VrEC IFeC = 6A 125 | 15 | V a [f<0to
Tj 150 °C Es/b L=10mH 80 mJ LT T, .
+0.
Tstg =55 to +150 °C 1.2720% 04288 0A7BE fas
*1: FR4 70mme100mme1.6mm g
(drain heatsink copper foil area 25¢25mm)
a) Part No.
b) Corporate mark
c) Lot No.
d) Control No.
(Unit: mm)
B Ic— Vce Characteristics (typ.) B VcE (sat)— Ic Temperature Characteristics (typ.) M lc—VBe Temperature Characteristics (typ.)
(Vce=1V)
7 omA 0.75 T 6 177
Ic/Ig =100 I
6 20mA i 5 1]
s Toma — 1
8 / s 05 i 4 M Ta=125°C
—_ 4 / / A - seec il _ / I I a= 759G
< = = M g
< // / // ] 2596 il < 3 25°C 1
o 4 / 2 ) o .
/ 3mA u 75°C f -55°C |
N S 025 125°C iy 2
2 I // Hi [} f
1 ls=1mA T 1 I
0 ' 0 ‘ 0 LLL
0 1 2 3 4 5 0.01 0.1 1 10 0 0.5 1.0 1.5
Vce (V) Ic (A) VBE (V)
M hre— Ic Temperature Characteristics (typ.) H tone tstg® tf— Ic Characteristics (typ.)
2000 Ve =1v) 5
tstg —— =
1000 —=—= & 1 I —
3 2 Vee=12V
s00 i \N *:-" 1 — Is1=-Ig2=30mA
w
w BN =)
< Ta=125°C I
75°C N 2 08 =
25°C g
100 5500 ! 8 L —
T pT
50 A tH 0.1 T [ ton
0.01 0.1 1 10 0 1 2 3
Ic (A) Ic (A)
Il Safe Operating Area (Single pulse) . P
P 9 Equivalent Circuit Diagram
20 ‘ ‘
1 0 A ¥ ‘o |
N \G
5 \ 3 5,6,7,8
)oim
\%
< x
o 1 \ 10—¢
0.5 A
natural air cooling
Without heatsink 2’ 3’ 4
01 L L]
1 5 10 50 100
VcE (V)
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Surface-mount Power Transistor Array SDAO03

Absolute Maximum Ratings (r,_os.c)

Electrical Characteristics

External Dimensions SMD-16A

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo -60 i IcBo Ve =-60V -10max pA
Vceo -60 v IEBO Veg=—6V -10max pA 3
Veso -6 v Vceo Ic=-25mA -60min v -
Ic -6 (pulse -12) A hre Vce=-4V, Ic=-2A 100min
I8 -1 A Ve (sat) Ic=—-2A, ls=-01A -0.4max v HIES
Pt 3 (No Fin) W
Ti 150 °C Typical Switching Characteristics
Tstg -55 to +150 °C
Vec | RL lc | Veetr|Vee2| IB1 | IB2 | ton | tstg | tf 196692
M @1 @® 1 MM [mA] M| @) | () | (s
-12 12 -1 -10 5 -50 50 04 | 1.75 | 0.22 5Ts
a) Part No.
b) Lot No.
(Unit: mm)
B Ic— VcE Characteristics M VCE (sat)— Ic Temperature Characteristics (typ.) H Ic— VBE Temperature Characteristics (typ.)
6 3 " (Vce=-4V)
-200mA / Z100mA Ic/lg=20 _| || L
" / _50mA " 4
S T d Z
-4 / // 7 = —30mA 2 Ta=150°C 2747 4 /14
- [ A ] = 75°C 4 _ - Ta=1s0°c / 7]
< A/ -20mA = 25°C 44 < 75°C /|
-3 7 3 -55°G 4 ST 250¢ ) / /
o W/ || - 2 ssC
/// Y, I I ) |
2 o/ -10mA | > 4 | 2
— 1] 1]
Y/ lg=-5mA L » / /
0 0 . \ 0 /1
0 1 2 -3 4 -5 -0.05 -0.1 -1 -10 0 -0.5 -1.0 -15
Vce (V) Ic (A) Vee (V)
M hre— Ic Temperature Characteristics M tonetstgeti—Ic Characteristics M 6j-a—t Characteristics (Single pulse)
=25°C]
1000 — 5 ‘ 50 (Ta )
Vee=-4V | _ 1
500 3 = ton A HH o
/] — =gl
2 1L Veo=12v \\, - g 10 g
_:E _;‘:-, 05 = Ig1=-lg2=50mA ay % o 8 5
L 9 -l © I~
100 Lt 2 N A L— & i
I . — ’/'
50 A\, | § 0.1 L—] tstg 1
30 0.05 i 0.3
-0.01 -0.1 -10 -0.5 -0.1 -05 -1 -5 -10 0.001 0.01 0.1 1 2
Ic (A) t(s)
H Safe Operating Area (Single pul M Pt —Ta Deratin . PSR
perating Area (Single pulse) 9 Equivalent Circuit Diagram
-20 ‘ 4
-10 \
X
% 3
Q) Without heatsink 16 14 12 10
’00) N
—~ N
3 s\ g, AN
o 4 N & \\ 15 13 1 9
-0.5 N
C ol air ool 1 N 2 4 6 8
o coclts AN
- N
oa L LLLLI .
-3 -5 -0 -50  -100 0 50 100 150
Vce (V) Ta (°C)




Surface-mount Power Transistor Array SDA04

Absolute Maximum Ratings (r,-p5:c)

Electrical Characteristics

External Dimensions SMD-16A

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vceo -60 v IcBo Ves = -60V -10max HA
Vceo -60 v IEBo Veg =-6V -10max pA 3
Veso -6 v Vceo Ic =-25mA -60min v E
Ic -6 (pulse -12) A hre Vce=—4V, Ic=-2A 100min
I8 -1 A VCE (sat) lc=-2A, IB=-0.1A -0.4max v HE
Pr 2.5 (No Fin) w °
Ti 150 ¢ Typical Switching Characteristics
Tstg -55 to +150 °C
Vec | RL lc | Vee1|VeB2| IB1 | IB2 | ton | tstg | tf 195602
M @1 @& 1 M MM mA)]| () | (s | (s
-12 12 -1 -10 5 =50 50 04 | 1.75 | 0.22 T3
gJ“’[ *{m—n—n—n—n—w—n—&
a) Part No.
b) Lot No.
(Unit: mm)
M Ic— Vce Characteristics M VcE (sat)— Ic Temperature Characteristics (typ.) B Ic—VBe Temperature Characteristics (typ.)
6 -3 - Voe=—4V)
-200mA / Z100mA Ic/lg= 20 \ L
" / -50mA . /
S A T %4 [
- / 1A L -30mA o Ta=1500c 4] _4 V/4|
/ /// T ‘ 1 ) 75°C 4 LI Ta=150°C //7 /
< / /: g -20mA 2 25°C 41! < Ll mC /|
- O 1 H 2 O
E Vo= ] g s PR NN /AT
/4 ~10mA | S 4 ] 2
— 1]
LUl Ig=-5mA L » / /
0 0 . \ 0 /1
0 -1 2 -3 4 -5 -0.05 -0.1 -1 -10 0 -0.5 -1.0 -15
Vce (V) Ic (A) Vee (V)
W hre—Ic Temperature Characteristics M tonetstgetf— Ic Characteristics M 6j-a—t Characteristics (Single pulse)
=25°C,
1000 r——rrrr 5 ‘ 50 (Ta )
Vee=-4V ] — |
500 S S tonz a1 po
(2] = At
2 14 Veo=12V \\, - s 10 g
w ;‘:,- 05 EF Is1=—lg2=50mA ay e 8 5
< i = A o r
100 -+ 2 N A — = ¥
H -: — (SaY 1 ,—"
50 W 8 01 ] tstg
\ =
30 0.05 i 0.3
-0.01 -0.1 -10 -0.5 -0.1 -05 -1 -5 -10 0.001 0.01 0.1 1 2
lc (A) t(s)
l Safe Operating Area (Single pul B Pt —Ta Deratin . R
perating Area (Single pulse) 9 Equivalent Circuit Diagram
-20 4
-10 \,
<3
N
2 3
"{y Without heatsink 16 10
Do’b
N\
2 AN g,
\ 15 9
o X &
0.5
1
| natural air cooling
Without heatsink
coa LTI .
-3 -5 -10 -50  -100 0 50 100 150
Vce (V) Ta (°C)
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Surface-mount Power Transistor Array SDC09

Absolute Maximum Ratings (.25,

Electrical Characteristics

External Dimensions SMD-16A

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vcso 6515 \ Iceo Ve =60V 10max uA
Vceo 6515 Vv IeBo VeB=6V 10max uA 2
VEBo 6 v VcEo Ic=50mA 60 to 70 v E
Ic 6 (pulse 10*) A hFe Vce=1V, Ic=1A 400 to 1500
IB 1 A VCE (sat) Ic=1.5A, IB=15mA 0.15max v HES
Pr 2.8 w VFEC IFEC=6A 1.5max v i
Tj 150 °C Es/b L=10mH, single pulse 80min mJ
Tstg -55 to +150 °C
* Py =100us, Duty =<1%
1H]
a) Part No.
b) Lot No.
(Unit: mm)
M Ic—VcEe Characteristics M VcE (sat)— Ic Temperature Characteristics (typ.) B Ic— VBe Temperature Characteristics (typ.)
8 = 0.7 et 6 (Voe=4V)
‘ ‘ Ic/Is=100
7 le= 0.6 f 5 ]
30mA / / I
6
20mA i
s ‘ s 05 41— Ta=150°C / 7 I II
_ /1 10mA 04 Ta=150°C il — looc
< /7 | ) 100°C T L, meN] /
4 v | 5 3 25°C
© 5mA W 03 75°C i © Ll \[\/ /
s 3mA— L 7 25°C -55°C i
= -55°C 2
) = ] 02 AL
/ ] A )Nl
1mA 041 1 /
1
| & [ ] / x
0 [ ] 0 [ 0
0 1 2 3 4 5 0.0001 0.001 0.01 0.1 0 02 04 06 08 10 1.2
Vce (V) Ic (A) Vee (V)

B hre— Ic Temperature Characteristics

5000 T
Vee=1V

1000

hre

100

55
50 |

0.01 0.1 1
Ic (A)

l Safe Operating Area (Single pulse)
20

10

X

\ iy
\ \
\

5

Ic (A)

0.5

0.1

0.05
05 1 5 10

Vce (V)

50 100

M tonetstgetf— Ic Characteristics

10 f
i
I
tstg
| Vee=12V I —
Ig1=-Ig2=30mA /tV

tonetstgetf (usec)

0.1

0 0.5 1.0

H Pt —Ta Derating

15

2.0 25 3.0

Ic (A)

B 0j-a—t Characteristics (Single pulse)
(Use substrate 42¢31¢1m

10
2

—_ 7
g I
o 1
<
(]
L
Ay

0.1 ,/

0.05 =

0.1 1 10 100 1000
t (ms)

Equivalent Circuit Diagram

6
T

50¢50°1.6mm
Use substrate

(3]

3 | Use substrate

420311 .Omm'\

N
g N
£, \\\\
| \&\
0—50 0 50 100 150
Ta (°C)

1 3 4 13 15 16 5 6 8 9 10 12
o

1177 i
& ij}

~




Power Transistor Array SLA8004

Absolute Maximum Ratings (r,_p5.c)  Electrical Characteristics (ra=z2sec)  External Dimensions  SLA 12pin (LF817)
Ratings . NPN PNP .
Symbol NPN PNP Unit Symbol Test Conditions| Ratings |Test Conditions | Ratings unit
VcBo 60 -55 v IcBo Vee=60V | 100max | VcB=-55V | -100max | pA ::4 $32°01°:38 "
VcEo 60 55 v IEBO Ves=6V 60max | VeB=—6V | -60max | mA ‘L‘ 1 fa
VEBO 6 -6 v Vceo Ic=25mA 60min lc=-25mA -55min v
Ic 12 12 A hre Voe=1V, lc=3A| 150min | Vee=-1V, lo=-3 |  80min we ) © 3 :nE
I8 3 3 A VCE (sat) | Ic=6A, 13=03A| 0.35max | lo=-54 ls=—03% | -0.35max | V o ‘= ol3 AR 1 el
5(Tc=25°C, NoFin) | W VFEC IFec=10A | 2.5max | Irec=10A 2.5max | V 12 leﬂmw i A=)
Pr R R-end
40 (Te=25°C) w 02 o |.].ossti
T 150 °C B R L.L
Tstg -55to +150 °C 110 P2.54%01= (27.94)
[ pr—
31,302
M Ic—VcE Characteristics (typ.) B Ic— Vce Characteristics (typ.)
12 (PNP) 12 (NPN)
- T N — v/ > ] a) Part No.
g g/,‘ﬁ"“ | l 1 «)»QQ@ —/690// 100mA | — b) Lot No.
10 7\5@ ¥ | -100mA 10— (Unit: mm)
/4 sl /A 60mA
—60mA _ 41 |1
e — < 40mA
% -6 ] —LOr\LA’ o 8 —
2 ~ i :
20mA
- —20mA 4 ‘
1 -
- ~10mA | 5 IB=10mA
] /|
0 || 0
0o -1 =2 -3 -4 -5 -6 0 2 4 6
VcE (V) VcEe (V)
M hre— Ic Characteristics (typ.) B hre— Ic Characteristics (typ.)
Vce=-1V) (PNP =1V) (NPN
300 veE= 1Y) (PR) 400 ((oe=1¥) (NFN)
T Typ wy L Typ
100 A1 L ~LUN A NN
100 = b,
50
e AT _:E %
= » P
10 1oL
5
2 3
-0.02 -0.1 -1 -10 0.02 0.1 1 1012
-12
Ic (A) Ic (A)
M hre— Ic Temperature Characteristics (typ.) M hre— Ic Temperature Characteristics (typ.)
(VCE=-1V) (PNP) (VcE=1V) (NPN)
300 — 400
1250C_JL—T— [ H ]
A e e N
100 a 100 T L1 1 |
’L]/@E =
w w 50 )
£ 7 & ,
L
10 A A
10 ol
5
2 3
-0.02 -0.1 -1 -10 0.02 0.1 1 1012
-12
Ic (A) Ic (A)
M VcE (sat)— IB Characteristics (typ.) onp M VcE (sat)— I Characteristics (typ.) N Equivalent Circuit Diagram
1.4 (PNP) 1.3 ( )
i
iy 1 . ]
1.0 \\ \\ \\ [ R
e \ le=-12A | | = I \ 5 9
K \-oA K] [ U
= -6A f} Ri: 500Q Typ. 3 7
(>_) 05 \—3A g 0.5 R2: 500Q Typ. 6 10
N{{
1A \ N4 \ {12 2 12
N ] S .94 .
N L[] HH— Nl lc=1 ;\-%L } ' 1
0 1T T
%50 -100 -1000 -3000 5 10 100 1000 3000
1B (MA) IB (MA)
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Surface-mount Power Transistor Array SPF0001

Absolute Maximum Ratings (1,-25:c)  Electrical Characteristics (ra=25°c)  External Dimensions SPF 20pin
Symbol Ralings Unit Symbol Test Conditions - Ratings Unit
Vcso 115410 v min typ max ‘ 147402 ‘
Vceo 115410 v Icso Ve=105V 10 HA 13.0402
VEBO 6 \ IEBO Vep=6V 10 uA ‘ 20 1 ‘ thickness
Ic 16 (pulse +10) A VCEO Ic=50mA 105 115 125 v Bagg H‘H Bagg
s 1 A hre Voe=1V, Ic=1A | 400 | 800 | 1500 H} az‘:L ]
Pr* 2.5 (Ta=25°C) w Vce(sat) | lc=1.2A, IB=12mA 008 | 012 | V = e
Tj 150 °C VFEC( ) IFec=6A 125 | 15 | V K b
Tstg =55 to +150 °C Es/b L=10mH 45 mJ HEEFOE T o
* Use glass epoxy substrate (FR4) 70mm ¢100mme1.6mm 1o 0 ||

B hre— Ic Temperature Characteristics (typ.)

=1
1000 Voe=1V)
N
500 —= .
NN
150°C AN
25°C \\\
w 100 _55°C AR S
<
50 3
10
0.1 05 1 56
Ic (A)

l Ic— Vec Temperature Characteristics (typ.)
10
/
. /]
//
//

g ° /]
<, NIy
oy /1]

) e
/N

v
0
0 02 04 06 08 10 12 14
Vec (V)
l Safe Operating Area (single pulse)
20
10 |
N0
NS
-
N
<
L 1
0.1
1 10 100 200

Vee (V)

M Vce (sat)— IB Temperature Characteristics (typ.)

05 (lc=1.2A)
s
Fo0.25
@8 150°C
;‘3 25°C
\¥% -55°C
\
A I
0
0.001 0.01 0.1 1
Is (A)
H Ic—VBE Temperature Characteristics (typ.)
(Vce=1V)
6 /
5 / / /
4
< 150°C / /
o 31 25°C
- -55°C
2
ey \\(7/
0 . /
0 02 04 06 08 1.0 12 14

Vee (V)

| Tran5|ent thermal resistance characteristics
2¢36°1mm at the time of mounting the
ol lhe glass epoxy boar

(11.43)

40.15
T o -0.05
3 0.25-
in
o
(1

4-($0.8)
40440000y
_FR_ —‘ [ F2€ <
wtﬂtﬂ]tﬂtﬂtﬂtﬂtﬂjs
|
leq) it
(Unit: mm)

Equivalent Circuit Diagram

100

10

j-a® 6j-f (°C/W)

0.1

0.01
0.00001 0.0001 0.001 0.01 0.1 1 10 100

Power time (s)

F1

18,19

F2

12,13




Power Transistor Array STA315A

Electrical Characteristics

External Dimensions STA3 (LF400A)

Absolute Maximum Ratings r,-psc) (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
+0.2
Vcgo 3545 v IcBo Vg = 30V 10max uA 202
V 3615 V [ VeB =6V 2.7 mA
vCEO 6 v vE = Ic = 25mA 3t tm21x v TR PRSI
— CE0 °c 0 I I 1Y —
Ic 2 (pulse 3*) A hre Vce=4V, Ic=0.7A 400min SR
I 30 mA Ic=0.5A, Is=5mA 0.2max v
VCE (sat) E
Pr 3 (Ta=25°C) w Ic=1A, Is=5mA 0.5max v 5
13.5 (Tc=25°C) W VFeC IFEC = 2A 2.5max \ 05015
Ti 150 ¢ Rs 800£120 Q 1.0 22
Tsig -55 to +150 °C Rec 2.040.4 kQ Te25417760%
* Pw=1ms, Duty=25% Es/b L=10mH, single pulse 50min mJ 1505 g i 30
3l < <
. _— - \
Typical Switching Characteristics e
Vec | RL Ilc | Veet | VBB2 | IB1 IB2 | ton | tstg tf EepoBoBCOE a) Part No
V1@ @ W0 | m]mA] @) @) | 6 Y
12 |12 [ 1 [10] 5] 5 | 0 [10]85]25 (Unit: mm)
B Ic— VcE Characteristics (typ.) B VCE (sat)— IB Temperature Characteristics B VCE (sat)— Ic Temperature Characteristics
(Ic=0.5A)
3 A I 0.5 < 3 TTTTTT I
e 195 ,\9“/ 8mA Ic/1s=100 I
1y | A | I
/ 5mA I I
5 1 ! 2 /
! /
. ] A 3mA S 2 / I
< — 1 T 0.25 Ta=125°C g Ta=125°C iV
© /if 20 2 N\ 75°C 2 ANWAIS
A ] $ N 25°C $ 25°C N7 [ ]
ls=1mA | NS —-a0°C ~40°C N/
NS 7
\~:=:"'\§:-- / /| r
0 e »=
ol 0 0 ——
0 1 2 3 4 5 6 1 10 100 400 0 0.5 1 5
Vce (V) Iz (MA) Ic (A)
M hre— Ic Temperature Characteristics H tonetstgetf— Ic Characteristics (typ.) M 0j-a—t Characteristics
3000 (Vee=4V) 50 20 RRREE
Vec=12V H Single pulse
—_ T Is=5mA Ly
1000 e, I @ 10 ~ltg Zls=0A 10 g
— e 5 g
w 500 3 tf s
< k) — < A
Ta=125°C 7x 2 9 fon g ]
75°C T Sy LT
25°C 5 05
100 4 _40°6 <
7 T =
50 [ 0.1 1
0.01 0.1 05 1 4 0 0.5 1.0 1.5 2.0 1 10 100 1000
Ic (A) Ic (A) t (ms)
H Safe Operating Area (single pulse) M Pt —Ta Derating . P
) (per element) 0 Equivalent Circuit Diagram
I
AN
AN
3 5 7
1
< B %,
< ~: 10 Oy, Rs 4 6
L2 0.5 o /7SQ!@, 2
7%
1 Ree o 8
N
Without heatsir.\k \
natura‘l alr‘co‘olmg‘ W"thoui hears,‘n‘(f \
0.1 0 \X
1 5 10 50 0 50 100 150
Vce (V) Ta (°C)

101
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Power Transistor Array STA335A

Absolute Maximum Ratings a5

Electrical Characteristics

External Dimensions STA3 (LF400A)

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
+0.2
VcBo 3515 v IcBo Ve =30V 10max uA 202
V 3515 \ | VeB=6V 101
vCEO 6 v vEBO Ic= 25mA 35215a : u\;\ ETE PRSI
= = £= § L | O —
Ic 3 A hFe Vce=4V, lc=0.5A 500min o
I 1 A VCE (sat) Ic=1A, Is=5mA 0.5max v v
Pr 2.5 (Ta=25°C) W Es/b L =10mH, single pulse 150min mJ 7;
12 (Tc=25°C) W 05015
i A . . . . 01025 (2.54)
U 150 © Typical Switching Characteristics e
Tstg -55 to +150 °C —
Vec | RL Ic | Vest | VB2 | I IB2 | ton | tstg tt el o g
M 1@ 1A 1M1V | A mA) @) | @k | (@ C1.592 b g
12 12 1 10 -5 5 5 13 | 47 | 1.2 \
‘1 2 3 4 5 6 7 8 .
C B EEBC
a) Part No.
b) Lot No.
(Unit: mm)
B Ic— VcE Characteristics (typ.) M VcE (sat)— IB Temperature Characteristics B Ic— VBE Temperature Characteristics (typ.)
3 I T =T 1 (le=14) 4 T T [
/ 'S/ N
/ VT 171 | 4amA /
(A T T 1] 3 Vil
2 / / {A 1 3mA /
W/ 2dBman | =
z b 2 - z /
< /ZApm T T 05 Ta=125°C = 2 f//
© 4 ] L \ o L
A o \\ 75°C / /
/ ls=1mA o 25°C il
! g \\\\~> 559 ; FRfE Ta=-55°C
/ NN T 71/ 25°C
N I 75°C]
e / 125°CH
VAVAV L
ol 0 o AT i
0 1 2 3 0.002 0.01 0.05 0.1 0.4 0 0.5 1.0 1.5
Vce (V) Is (A) Vee (V)
B hre— Ic Temperature Characteristics (typ.) M tonetstgetf— Ic Characteristics (typ.) M 6j-a—t Characteristics
5000 (Voe=4V) 20 T T 20 T T TTTI
Istg Vce=12V Single pulse L]
@ 10 — Ig1=—Ilg2=5mA 4 10
— = < 5
T iy, 3 — 5 N 7 E i
w1000 PN < N/ o =
£ E NS <
500 L X B g 1
=125° . |t ~
a 75“8 § 1 3 05
25° \
-55°C 050 ton \ 7
100 AR 0.3 == 1 \ 0.1
0.01 0.05 0.1 05 1 3 0.05 0.1 0.5 1 5 0.1 1 10 100 1000 5000
Ic (A) Ic (A) t (ms)
l Safe Operating Area (single pulse) Hl Pt —Ta Deratin . P
P 9 (sing p( )| 9 Equivalent Circuit Diagram
10 per el Fm?nt) 15
[ I
=
5 7Y "
N i s
e X% 2 7
7, N e,
% _ N,
—_ {y/
% N Oo N % \/%%
= 1 o o \’%@ 3 6
N \'ef
S 5 %
o) N
05 AN — T \\
(Al Circujtg Perarg \\ 4 5
0.2 0 \ \
2 5 10 50 0 50 100 150
Vce (V) Ta (°C)




Power Transistor Array STA415A

Electrical Characteristics

External Dimensions STA4 (LF412)

Absolute Maximum Ratings (r,-05:c) (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo 355 v IcBo Ves =30V 10max uA 25,2502
Vceo 3615 v IEBO Veg =6V 2.7max mA
VEBO 6 \" VcEo Ic=25mA 31to41 " ] SK [Jb
Ic 2 (pulse 3%) A hre VeE=4V, Ic=0.7A 400min o 8 al 1
[} 30 mA Ic=0.5A, I3=5mA 0.2max v o 7
VCE (sat) ENI
Pr 4 (Ta= 25°C) W Ic=1A, IB=5mA 0.5max ' 3
18 (Tc = 25°C) w VFEC IFEc=2A 2.5max v 1t Losee || o2 g0
Tj 150 °C RB 800120 Q o 250-200°%
Tstg -55 to +150 °C RBe 2.0£0.4 kQ )
* Pw=1ms, Duty =<25% Es/b L=10mH, single pulse 50min mJ 1598 A EARA
\ |
Typical Switching Characteristics Tz3ieersom
Vee | R Ic | Veet | VBB2 | IB1 IB2 | ton | tstg tf Part N
M@ Ol ¥ e o] 6] w6 o) Part .
12 |12 | 1 [ 10 ] -5 5 | 0 |10]85]25 (Unit: mm)
M Ic—VcEe Characteristics (typ.) M Vce (sat)— I Temperature Characteristics B Vce (sat)— Ic Temperature Characteristics
Ic=0.5A
3 A I 0.5 o ) 3 TTTTTT I
N § N 8mA Ic/ls=100 Il
17/ |~ | I
/ 5mA | Al
2 ; I | ‘ S S 2 ll
—_ 1 3mA — — / I
< — T Bo0.25 Ta=125°C g Ta=125°C /
© /' ‘Zm‘Af e w\ 75°C o 75:0 / / I
LA [ = N 25°C = VA
ls= TmA g —40°C —40°C N/
NI /
T AN
>
ol 0 0 g—%
0 1 2 3 4 5 6 1 10 100 400 0 05 1 5
Vce (V) Iz (MA) Ic (A)
B hre— Ic Temperature Characteristics Hl tonetstgetf— Ic Characteristics (typ.) M 0j-a—t Characteristics
3000 Vee=4V) 50 - 20 ——r
Vec=12V | Single pulse
- le=5mA L
1000 L @ 10 ~Isto “lg=0A _| s 10 /
= . 5
w 500 & t S s 0
j=2) £
< Ta=125°C || B ton|_—r—"1 o i ]
75°C . £ A
2500 c 05 ]
100 -40°C —H— L
’ i T A
50 [ [T 0.1 1
0.01 0.1 05 1 4 0 0.5 1.0 15 2.0 1 10 100
lc (A) Ic (A) t (ms)
H Safe Operating Area (single pulse) M Pt —Ta Derating . PP
) (per element) 20 Equivalent Circuit Diagram
I
Tl
S N
AN \
1 s, 3 5 7 9
z g ., N,
%, Re 4 6 8
< 05 Y \°: 2
\ 4 Ree 10
Without heatsink \
natural air cooling %’( \
~—
0.1 “ 0 \\\
1 5 10 50 0 50 100 150
Vce (V) Ta (°C)

1000
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Power Transistor Array STA460C

®
Absolute Maximum Ratings 7,-s:cy  Electrical Characteristics ma=2s°c)  External Dimensions STA4 (LF412)
Symbol Ratings Unit - Ratings )
Voo 8010 m Symbol Test Conditions = typ max Unit —
Vceo 6010 v Iceo VB =50V 10 uA
VEBO 6 v IEBO Ve =6V 10 pA g SK b
Ic 16 A Vceo Ic= 50mA 50 | 60| 70 | Vv 2 al— 1
Icp +10 Pw=1ms, Du=50%), A hre Vce=1V, Ic=1A 700 | 1500 | 3000 o 1[ 1[ 1[ ]r !
Br 3.2 (Ta= 25°C) w Vce(sat) | lc=1.5A, Is=15mA 009 | 015 | V 3
18 (Tc = 25°C) VFeC IFec = 6A 125 [ 15 | v e ]l JLosme a2 yos
Tj 150 °C Es/b L=10mH, single pulse | 200 mJ 902.54222.86°095
Tstg -40to +15 °C
1595 H %N_ E
{ \
12345678910‘
EBCBCBCBCE
a) Part No.
b) Lot No.
(Unit: mm)
M Ic—VcE Characteristics (typ.) B hre— Ic Characteristics (typ.) B hre— Ic Temperature Characteristics (typ.) M VCE (sat)— Ic Temperature Characteristics (typ.)
10 T ] 5000 ee 5000 T en 0.75 fe e
T — —— = [Ta—10800
9 -
77‘&3 - ((\p typ Ta=125°C I
812 \ T T~ 25°C i
— 75°C
7Y | N 1000 = = 1000 \ 05 Ta=-55°CL |
_ 6 // \/0““ N _55°C NN i s ggﬂg SN
< \ w 500 \ g 500 g 125°C
© / BmA < < \ K} 'M
at $ /
Ny 3mA 0.25
5 Z } 100 100
7 1mA
L 7 50 50
0 ‘ 30 30 0 ‘
0 1 2 3 4 5 0.01  0.05 0.1 05 1 5 10 001  0.05 0.1 05 1 5 10 0.01 0.5 0.1 05 1 5 10
Vee (V) lc (A) lc (A) lc (A)
M VcE (sat)—IB Temperature Characteristics (typ.) M Ic—VBe Temperature Characteristics (typ.) B 0j-a— PW Characteristics
0.75 (Vee=1V)
; 6
i
5
II/
0.5 4 =
2 g
= < 3 111 g
L::, \ L2 o I I ' ."';.
>0.25 \ 2 & / ll ,’ ®
N ™N lc=3A_ || ; Eé‘% 9,
Sy O | 750c Iy
e A L]
0 tH— o L1 SV
1 5 10 50 100 500 0 0.5 1.0 1.5 . 200
I8 (MA) Vee (V) PW (ms)
Equivalent Circuit Diagram
M Pr—Ta Derating M Safe Operating Area
20 20
Sticano gease used ‘ ‘ .H 3 8
ertical self-excitati 10 It ¢
N EREVH
15 N\ < - } 5 3 ?ﬁ:ﬂ:
\"g% \ 'Y 'Y
2 10 4‘“\9,. < 1 20— 7 O—=
- \%, o i
a \* 0.5 FHEHE——FHH——1
N i \
5 N\
I Without heatsink Single pulse 4 9
} } } \\ 0.1 Without heatsink
0 I I I 0.05 Ta=25°C
-55 0 50 100 150 05 1 5 10 50 100
Ta (°C) Vce (V)
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Power Transistor Array STA461C

Electrical

Characteristics

External Dimensions STA4 (LF400B)

Absolute Maximum Ratings (r,-p5ec) (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vceo 6515 Vv IcBo Veg =60V 10max HA 252502
VcEo 6515 v leBo Ve =6V 10max uA
Veso 6 v Veeo Ic = 50mA 60to 70 v ol e SK b
Ic 16 (pulse +10) A hre Vee=1V, lc=1A 400 to 1500 2 3 al— 1
IB 1 A VCE (sat) Ic=1.5A, IB=15mA 0.15max v R
Pr 3.2 (Ta=25°C) W VFEC IFEC = 6A 1.5max v %
18 (Tc = 25°C) w Es/b L=10mH, single pulse 80min mJ 1% 0501 (254)
Tj 150 °c )
9¢2.54=22.86'""
Tstg =55 10 +150 i Typical Switching Characteristics
Vec | Ru | lc |Vesi |Vee2| Bt | IB2 | ton | tstg | tf c1.5°% ;g Y%
M 1@ 1A M| M || mA)] @) | ks | @b ; \
12 12 1 10 -5 30 =30 | 0.2 39 | 02 SSsissresw
B CE B CE
a) Part No.
b) Lot No.
(Unit: mm)
M Ic—VcEe Characteristics (typ.) M VcE (sat)— Ic Temperature Characteristics (typ.) B Ic—VBe Temperature Characteristics (typ.)
(Vee=1V)
7 JomA 0.75 T 11 I 6 1]
Ic/lIe=100
. 2oma f . i
e soma f i
5 =
=~ 05 n 4 Ta=125°C |
4 // / oonr] ﬁ R Il = i I I a 759G
< VL ¥ 220 il S s 25°C |
= e e 3mA = 76°C = -55°C |
W 0.25 125°C 2 *
W 7/l 111
'/ , ]
o W 0 \ \ 0 b /
0 1 2 3 4 5 0.01 0.1 1 10 0 0.5 1.0 1.5
Vce (V) Ic (A) Vee (V)
B hre— Ic Temperature Characteristics (typ.) M tonetstgetf—Ic Characteristics M fj-a—t Characteristics
2000 Wee=1V) 5 10 —
tstg I — 5 Single pulse
1000 j=—= - } T T
(?) IEatl
™ 3. Vec=12V
500 = 1 _Llgi=-Ig2=30mA % 1 Bl ol
w h :-': L
L Ta=125° T =) o 05
L - I 8 A
i =
100 it ! 3 L
T T MHT //T 0.1
50 | il 0.1 on 0.05
0.01 0.1 1 10 0 1 2 3 0.1 1 10 100 2000
lc (A) lc (A) t (ms)
B Safe Operating Area (single pulse; B Pt—Ta Deratin . T
P 9 (single pulse) o Equivalent Circuit Diagram
20 ‘ ‘ 20
10 x % L:
X\ A3 H AN
5 \ )\“\ 1 15 \\ 4,
3 N, 3 8
N2 © ANY
\2 s N\,
< ~ 10 ‘ilﬁ%
Q \ a \\
- 1 \ N 2 7
0.5 A
AN
5 AN
) ! Withouy , AN
Without heatsink ———pSalsink AN 4 9
natural air cooling ‘ ~ AN
0.1 R 0 \ \
1 5 10 50 100 0 50 100 150
Vce (V) Ta (°C)
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Power Transistor Array STA463C

Absolute Maximum Ratings (r,-25:c)

Electrical Characteristics

a=25c)  External Dimensions STA4 (LF400B)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo 11510 v IcBo Ve =105V 10max LA 25,2502
Vceo 115110 v IEBO Veg=6V 10max pA
VEBO 6 v VcEo lc=50mA 105t0 125 v sl g SK b
Ic +6 (pulse +10) A hre Vee=1V, lc=1A 400 to 1500 o ol 3 Y —
[:] 1 A VCE (sat) Ic=1.2A, IB=12mA 0.12max v R
Pr 3.2 (Ta=250°C) W VFEC IFECc = 6A 1.5max v %
18 (Tc=25°C) w Es/b L=10mH, single pulse 45min mJ 1,69 0501 (254)
Tj 150 °C )
902.54=22.86"""
Tstg =550 +150 C Typical Switching Characteristics
Vec | RL Ic | Veet | VBB2 | IB1 IB2 | ton | tstg tf c1.5°° ;: k! K
M@ 1 @& MMM M| (@) | (s | (us) ; \
12 12 1 10 -5 30 =30 | 0.2 5.7 0.4 S=5isereo
B CE B CE
a) Part No.
b) Lot No.
(Unit: mm)
B Ic— VcE Characteristics (typ.) M VCE (sat)— Ic Temperature Characteristics (typ.) B Ic—VBe Temperature Characteristics (typ.)
(Vce=1V)
8 ‘ LG T 1 i 7
lc/Is=100
7 30mA | m 6
6 — 20mA | s 5| {Ta=150°C / /
5 10mA — 05 I 75°C \/ / /
© - 4 25°C
< g 7 ; 5mA | ‘g’ Ta=-55°C < _55°C )tj
Ke) —T = 25°C L2 3
s LA 3 75°C / /N
mA 0.25
P L 150°C 2/ 2
2y RIS 7
1 1 ls=1mA_| [ [T 1
o | H 0 )
0 1 2 3 4 5 6 0.01 0.1 1 5 0 0.5 1.0 1.5
Vce (V) Ic (A) Vee (V)
B hre— Ic Temperature Characteristics (typ.) M tonetstgetf—Ic Characteristics B §j-a—t Characteristics
2000 Voe=4V) 10 : 100
R * 50 Singe puise
1000 5 tstg !
| \ 2] =
500 i \ : i = E 12 operated
w Ta=150°C g el e
£ 75°C 2 m
25°C % 05 = 1
100 @
_55°C S 0> A Voo= 12V 0.5
50 T N It = ~lg2= 30mA |
30 IOl i 04 A fon IR 01
0.01 0.1 1 10 0 1 2 3 0.0001 0.001 0.01 0.1 1 10 100 1000
Ic (A) Ic (A) t (s)
B VcE (sat) — IB Temperature Characteristics (typ. B Pt —Ta Deratin . T
(eay P (typ.) 9 (oo 25°C) Equivalent Circuit Diagram
0.75 T 20
lc=1.2A T
15 N %, 3 8
2 0.5 ‘ '%‘,
= | . e,
8 Ta=150°C =S A%,
W 750C 10 %%
o -
= e a \ 2 7
0.25 -55°C \
W 5
¥ Withoyy heats; \
N L Sink 4 9
1 10 100 1000 0 50 100 150

Is (MA)




Power Transistor Array STA464C

Electrical Characteristics

External Dimensions STA4

Absolute Maximum Ratings (r,-os5c) (Ta=25°C)
Symbol Ratings Unit - Ratings .
Symbol Test Condit - Unit
Vomo T m ymbol est Conditions i yp . ni _—
Vceo 655 \ IcBo Vce=60V 10 pA
Veso 6 v IEBO Ves=6V 10 | pA slar3 SK b
Ic 6 (pulse 10) A Vceo Ic=50mA 60 65 70 v 2% e al— 1
Is 1 A hre Vce=1V, Ic=1A 400 800 1500 "
Pe 20 (Tc=25°C) W VCE (sat) Ic=1.5A, IB=15mA 0.09 0.15 v K
4 (Ta=25°C) VFeC IFEC=6A 1.25 15 \ 1,005 |osor {254
Tj 150 °c Es/b L=10mH 80 mJ .
92.54=(22.86)™™
Tstg -55to +150 °C (Root dimension)
1598 m E 3
‘; \
12345678910‘
EBCBCBCBTCE
a) Part No.
b) Lot No.
(Unit: mm)
B Ic— Vce Characteristics (typ.) B VcE (sat)— Ic Temperature Characteristics (typ.) M Ic— VBe Temperature Characteristics (typ.)
(Vee=1V)
7 3omA 0.75 T 6 177
Ic/ls=100 I
6 20mA i 1111
5
/ oma — I
5 =
0.5 tH 4 Ta=125°C |
= ¢ // / 5mA | § Ta=-55°C., ll z / i 75°C |
< / // L o 25°C Il PO 25°C 1
L 3 / A > 75°C = -55°C
0.25 125°C Hi 2 /I/
Y [
1 I// lg=1mA T 1 II
0 ' 0 ‘ 0 LLL
0 1 2 3 4 5 0.01 0.1 1 10 0 0.5 1.0 1.5
Vce (V) Ic (A) Vee (V)
M hre— Ic Temperature Characteristics (typ.) M tonetstgetf—Ic Characteristics
2000 Wee=1V) 5
tst ——
1000 === _ ‘Sg |
= a Voo=12V
500 5 ~ 11 —=tlei=-Is2=30mA
w Lo -
L Ta=125°C =)
) N e
100 500 ! ] tf /.._-—-—’
T I~
50 E=sasii] i 01 T T ton
0.01 0.1 1 10 0 1 2 3
Ic (A) Ic (A)
H Safe Operating Area (single pulse M Pt—Ta Deratin . T
P 9 (single pulse) 9 Equivalent Circuit Diagram
20 ‘ i 20
N\
10 T e N\
‘\\ A2 T
5 PAVA LAEE 15 \%
E %,
N\ © N
_ %, < 0
< s, Ny
L 1 A ﬂ'.- 2
4 6 8
\
0.5 5 AN 1o 010
et <
il D
0.1 0 \
1 5 10 50 100 0 50 100 150
Vce (V) Ta (°C)
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MOS FET 2SK3710 (under development)

Features

@ ON resistance 0.0060Q max.
@ Built-in G-S bidirectional Zener diode

® Trench MOS structure

Applications

® Power steering motor

@ Various motors

® Replaces mechanical relays

Absolute Maximum Ratings ra-25cc)  Electrical Characteristics (Ta=25°C)
Symbl Ratings Uit Symbol Test Conditions - Ratings Unit
Vbss 60 v min typ max
Vass 20 v V(BR) DSS Ip=100pA 60 v
Ip 70 A lass Ves =120V 10 uA
ID (pulse) 140 A Ipss Vbs=60V, Vas=0V 100 uA
Pp 130 W VTH Vps=10V, Ip=250uA 2 4 v
EAS 400 mJ Rbs (ON) Ves=10V, Ip=35A 5.0 6.0 mQ
Tch 150 °C Vsb Isp=50A 0.9 1.5 \
Tstg -55 to +150 °C tr Isp=25A, di/dt=50A/us 110 ns

Ciss Vps=10V 9400 pF
Coss Vas=10V 1400 pF
Crss f=1.0MHz 1100 pF

External Dimensions T0220S

5 < £0.2
! (‘) ! = 1.3
@ ! o |29
|3
S {} ?‘\_ E 26102
7 F: 0.1%8%
1.2+0.2
y (I 33
0.86%% g}: [Hg o
2_54t0v1 2_5;01 O/A‘IﬂL
10.2102
ﬂf o=t \
1.2 3

Details of the back (S=2/1)

(Unit: mm)




MOS FET 2SK3711

Features

Applications

External Dimensions T0-3P

@ ON resistance 0.006Q2 max. @ Power steering motor 04
@ Built-in G-S bidirectional Zener diode @ Various motors 108 o 4,802
o + -t
® Trench MOS structure ® Replaces mechanical relays 2 9.6 | ;-gig 2,001
[ |
s il
%2 g a ¢3_210.1 [
- . . . - =3
Absolute Maximum Ratings (1,-p50c)  Electrical Characteristics (Ta=25°C) T bD‘
- - - | |
Symbol Rat t Rat
JT00 298 Ui Symbol Test Conditions - atngs Unit 4 JUTT
Vbss 60 v min typ max E X fl 2
Vass 20 v V(BR) DSS Ip=100pA 60 \ = £ ! 1103 02
Ip 70 A less Vas =+20V 10 | pA SIS 10582 0,650
ID (puise) 140 A Ipss Vps=60V, Vas=0V 100 | pA 5.45101 5.45¢0- 4
Pp 130 | VTH Vps=10V, Ip=250uA 2 4 \ -
EAS To be defined mJ Roson | Vaes=10V, Ip=35A 50 | 60 | m S a)PatNo.
Tch 150 °C Vsp Isp=50A 0.9 1.2 v 2. Drain b) Lot No.
Tstg 55 t0 +150 °c tr Isp=25A, di/dt="50A/us 70 ns M @ @ >S5 (Unit: mm)
*1: Pw=100ys, duty cycle =1% Ciss Vps=10V 7800 pF
* 2: Vbp=20V, L=1mH, I.=20A, unclamped, Coss Vgs=10V 1250 pF
Ra=50Q — _
* Contact your sales rep for the details of warranty Crss f=1.0MHz 990 pF

at Tch=175°C

M Ip— Vps Characteristics (typ.)

B Ip— Vgs Characteristics (typ.)

= 25° = =
a0 (Ta C) I (Vos=10V) 10 500 L (Vos=10V)
T T T
70 / 70 [ Tc=-55°C
0.8 25°C L
60 / 60 00— 150°C i ——r
10V O s
= %0 8V = 50 eon Sos =
= = Tc=150°C s
Ry, ov S 0 1ooc 2 : =
= = . ° A
30 - T Ves=5V || 30 — ggg > 04 Io=70A & 10
20 b 201 0°C
40°C 02 354
10 10 " ‘
0 0 0 1
0 0.5 1 0 2 4 6 8 0 5 10 15 20 1 10 70
Vps (V) Vas (V) Vas (V) Ip (A)
B Rps (on) — | b Characteristics (typ.) Tas 259G B Rps (on) — Tc Characteristics (typ.) Io=35A M 0j-c —Pw Characteristics
= Vas=10V
7.0 Vos=10V 12,0 L 10
_ 60 100
[e] G =
£ E80 E
— 40 — o
g g 6.0 [28
s 3.0 by / Q
[a) 0 4.0 = 0.1
o 2.0 o p ﬂb
1.0 2.0
0 0 0.01
0 10 20 30 40 50 60 70 -60 -50 0 50 100 150 0.0001 0.1
Ib (A) Tc (°C) Pw (sec)

H Capacitance — Vpg Characteristics

— 259
50000 (Ta — 25°C)
Vas=0V ]
f=1MHz _|
[y
£:10000 A Ciss o
[
2
-
]
8 1000 \
@ Coss
o Crss
100
0 10 20 30 40 50

Vbs (V)

B Vps— Vgs Characteristics (typ.)

M Re (yfs) — Ip Characteristics (typ.)

M Ibr— Vsp Characteristics

Ior (A)

l Safe Operating Area (single pulse)

M Pp— Tc Characteristics

70 (Ta=25°C] 500 e 140 (With infinite heatsink)
b (pulse) max \
60 100 ELITIE— 120
50 5:* D 100
/] AN

40 <, 2w

Tc=150°C / / I o - \
30 — 25°C - o 60

-55°C \A I
20 Y / 1 40 \
10 / S B A1 20
0 0.1 0
0 02 04 06 08 1.0 1.2 1.4 0.1 1 10 100 0 50 100 150
Vsp (V) Vps (V) Tc (°C)
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MOS FET 2SK3724 (under development)

Features

® ON resistance 0.005Q max.
@ Built-in G-S bidirectional Zener diode

® Trench MOS structure

Applications

® Power steering motor

@ Various motors

@ Replaces mechanical relays

Electrical Characteristics

External Dimensions T10220S

(5) ? 4.44t0.2 02
3 <18
< 11.82°

-

o ! o |29
) |2
S {} ?‘\_ *% 26102
o +0.2
" M L1.0.4%01
1.0 ot
“oae )4 — &l
n
<
25401 2.54°01 04"
10_2t0.3
ﬂf -
1.2 3

Details of the back (S=2/1)

(Unit: mm)

Absolute Maximum Ratings (r,-25:c) (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions - Ratings Unit
Vbss 60 v min typ max
Vass 20 v V(BR) DSS Ip=100pA 60 Vv
Ip 80 A lgss Ves=+20V +10 pA
ID (pulse) 160 A Ipss Vbs=60V, Vgs=0V 100 pA
Pp 60 w VTH Vps=10V, Ib=1mA 1 2 v
EAS To be defined mJ Robs (0N) Ves=10V, Ip=40A 4.0 5.0 mQ
Tch* 150 °C Vsb Isp=50A 0.9 1.5 \
Tstg -55 to +150 °C trr Isp=25A, di/dt=50A/us To be defined ns

* Contact your sales rep for the details of warranty Ciss Vps=10V 10600 pF

atTch=175°C Coss Ves=10V 1600 pF
Crss f=1.0MHz 1300 pF




MOS FET 2SK3800

Electrical Characteristics

External Dimensions T0220S

Absolute Maximum Ratings (.25 (Ta=25°C)
Symbol Rati Unit Rati
UL 2098 ul Symbol Test Conditions - 2ungs Unit
Vbss 40 Vv min typ max 04402
Vass +20 v VERDSS | Ip=100uA, Vas=0V 40 v rﬁ»‘ N -] 1302
Ip +70 A lass Vas=+15V 10 | pA —
ID (pulsey*” 140 A Ioss Vps =40V, Vs =0V 100 | pA g AL
5 | o 0.2
Po 80 (Tc=25°C) w VTH Vps=10V, Ip=1mA 20 | 30 | 40 v s O |53 2:1*0_
1101
EAS*2 400 mJ Re yfs) Vps=10V, Ip=35A 30 50 S 1.02 Bl
Teh 150 °C RosoN | Ves=10V, Ip=35A 50 | 60 | mQ YT I - & %
Tstg -40 to +150 °C Ciss Vps=10V 5100 pF 5501 ey O’Q‘.\L
*1: Pw=100us, duty cycle=1% Coss f=1.0MHz 1200 pF
* 2: Vpp=20V, L=1mH, I.=20A, unclamped, Crss Ves=0V 860 pF
Re=50Q td (o) I = 35A 100 ns 10203
| Vop=20v, Re=220 100 e N —
i | R 20570, Ves=10V 300 ns W
tf 130 ns 1.2 3 '
Details of the back (S=2/1)
Vsb Isp=50A, Vgs =0V 0.9 1.2 v
trr Isp=25A, di/dt=50A/us 110 ns (Unit: mm)
Rth (ch-c) 1.56 | °C/W
Rth (ch-a) 62.5 | °C/W
B Ip— Vps Characteristics (typ.) B Ip— Vgs Characteristics (typ.) B Vps— Vgs Characteristics (typ.) M Re (yfs) — Ip Characteristics (typ.)
" /\/ " T 10 =27 500 I (Vos=10V)
1
60 / &/ 60 o5 L Teo-85°Ce
’ 100 — 25°C
% / / 10V 50 I’ \ & —, vc =
—_ 5.5V —_ 0.6 =
g / / SOV z / S \ e Barsa
[ ; T
£ 30 £ 30 o = 1
/// Vos=4.5V Ta=150°C = 04 ~ Ip="70A & 10 Za
20 20— Le0 \«/ / T
. 0.2 4
10 % 10 -55°C 35A
0 0 0 1
0 0.5 1.0 15 2.0 0 1.0 20 30 40 50 60 7.0 0 5 10 15 20 1 10 70
Vbs (V) Ves (V) Vas (V) Io (A)
B Rps (on) — I b Characteristics (typ.) B Rps (on) — T Characteristics (typ.) B fj-c —t Characteristics (Single puise) Il Dynamic I/O Characteristics (typ.)
Ta=25°C Ip=35A
70 Vas=10V 120 Ves=10V 10 20 (lb=35A) |
6.0 10.0 Vbs
’Cig 50 %T 8.0 g 1 20 _\ 10
— 40 - 9 S Vas v ov s
Z Z 6.0 £ 0 b= P
o ) 001 A A o 12V S
=30 = o > S
8 S+ &, LIDATITIOT - = o
2,0 j 24v
1.0 20 i
0 0 0.01 0 0
0 10 20 30 40 50 60 70 -60 -50 0 50 100 150 000001 00001 0001 001 01 1 10 100 0 50 100 150
Io (A) Tc (°C) t (s) Qg (nC)

B Capacitance— Vpg Characteristics (typ.) ll Ipr— Vsp Characteristics (typ.)
(Ta=25°C)

H Safe Operating Area (single pulse)

B Pp— Tc Characteristics

50000 70 500 - 20
Vas=0v []] i
f=1MHz _| 60 il 80
— 100 O
" | o
310000 50 ——
Giss / s \ 60 J
[ — — Fos N2 Q N
g < w0 1] Tl 2 g % \\
o« _1E0° Y N,
5 & 30| _Ta=150C © £ 4
@ 1000 AN Coss 25°C\Jy N
Q 30 \
© 20—  -55°C 1 \
&} Crss 1 Q. l 20 \
10 _} 10 g
100 0 0.1 0
0 10 20 30 40 50 0 02 04 06 08 1.0 1.2 14 0.1 1 10 100 0 20 40 60 80 100 120 140 160
Vos (V) Vsp (V) Vbs (V) Tc (°C)
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MOS FET 2SK3801

Absolute Maximum Ratings r,-os:c)

Electrical Characteristics

External Dimensions TO-3P

(Ta=25°C)
Symbol Ratings Unit - Ratings )
Voss 20 m Symbol Test Conditions min yp max Unit 1 i,gr:-" 5 4802
Vass +20 v Viripss | Ip=100yA, Vas=0V 40 v S 06 || = i*g;. 2.0t0-
Io 70 A lass Ves =415V H0 | A e 0
ID (pulse)*! +140 A Ipss Vps =40V, Ves=0V 100 | uwA . TV — #s
Pp 100 (Tc=25°C) w VrH Vps=10V, Ib=tmA_ | 20 | 30 | 40 | V SR sador [
EAS*! 400 mJ Re (yfs) Vbs=10V, Ip=35A 30 50 S ol b[] —H
Tch 150 °C Rbs (ON) Ves=10V, Ip=35A 5.0 6.0 mQ | ‘ | L1
Tstg 40 o +150 °C Ciss Vps=10V 5100 pF 1T H‘ | IA‘ )
*1: Pw=100us, duty cycle=1% Coss f=1.0MHz 1200 pF g % il
* 2: Vop=20V, L=1mH, IL=20A, unclamped, Crss Ves =0V 860 pF 2E | 3 02
Ra=50Q N g [ [ :812 *‘4 0.65-0.1
_tden) | Ip=35A 100 ns 1.05 i
tr Vbp=20V, Rg=220 100 ns 5.45%0.1 ‘ 5.45t01 |14
_talf | R 0570, Vas=10V 300 ns 158102
te 130 ns @ 1. Gate @) Part No.
Vso IsD=50A, Vas =0V 09 | 15 | V 20ran  b)LotNo.
" M @ © . Source (Unit: mm)
tr Isp=25A, di/dt=50A/us 100 ns
Rth (ch-) 1.25 | °C/W
Rth (ch-a) 35.71 | °C/W
M Ip— Vps Characteristics (typ.) M Ip— Vgs Characteristics (typ.) M Vps— Vas Characteristics (typ.) M Re (yfs) — Ip Characteristics (typ.)
70 /\/ 70 (Vos =10V) 1.0 (Ta=25°C) 1000 ———r (Vos=10V)
" o I —
/ Ak/ 0.8 [ Tc=-55°C
50 Tov 50 \ 100l 25°C
AR _ 1 o8 BY= sroliss
g // Sov g / S - B
£ 30 2 39 ;3 04 % Zai e
Vas=4.5V - "
Ta=150°C Ip=70A o
* lﬂ 20— e K T K
o 0.2 -
10 % 10 ‘ -‘55 C 35A
0 0 0 1
0 0.5 1.0 1.5 2.0 0 10 20 30 40 50 6.0 7.0 0 5 10 15 20 1 10 70
Vbs (V) Vas (V) Vas (V) Ip (A)

B Rps (on) — Ip Characteristics (typ.)
Ta=25°C

Vas=10V
7.0 las

6.0

o
S)

»
o

©
S)

Rbs (oN) (M)

N
o

-
o

0
0 10 20 30 40 50 60 70
Io (A)

B Rps (on) — Tc Characteristics (typ.)

=1
10.0 8
8.0
a
E 6o
z
[ /
@ 4.0
o p
2.0
0
60 -50 0 50 100 150

Tc (°C)

Il Capacitance —Vps Characteristics (typ.) Bl Ior— Vsp Characteristics (typ.)

280
50000 (Ta=25°C)

Vas=0V ]
f=1MHz _|

L 10000

o Ciss J

o

g

=

& 1000 \\ Coss

Q

©

(6] Crss

100
0

Vps (V)

70

B 0j-c — Pw Characteristics (Single pulse)

10

L1 01 A
L LU

Bj-c (°C/W)

I 101 A A
.0 UL I T T T T
000001 00001 0001 001 01 1 10 100
Pw (s)

Il Safe Operating Area (single pulse)
(Ta=25°C,

H Dynamic I/O Characteristics (typ.)

(lo=35A)

15
Vbs
\ 10
Vas E
Vop=8V »
12v 4}
14V =
16V 5
24V
0 0
0 50 100 150
Qg (nC)

M Pp— T¢ Characteristics

Ibr (A)

20 —

T 500 i i 120
60 / 100 N 100
N t
50 =S
/ = N S 80 \\
. Fos® SIS
40 <0k N E \
Ta=150°C / /l o \ o 80 N
30 —'a= = o
=y ] .
-55°C Q« / 1
10 20 ‘\
b, N
0.1 0
0 02 04 06 08 1.0 12 14 0.1 1 10 100 0 20 40 60 80 100 120 140 160
Vsp (V) Vbs (V) Tc (°C)



MOS FET 2SK3803 (under development)

Electrical Characteristics

External Dimensions T0220S

Absolute Maximum Ratings (.5 (Ta=25°C)
%:1:0' Rat:(;gs U\r/ut Symbol Test Conditions min Ras:gs max Unit
Vass +20 v Veripss | Ip=100pA, Vas=0V 40 v 10,0103 244202
o 85 A lass Ves =115V +10 HA i 1.3102
1D (puise]™ 170 A Ioss Vos =40V, Ves=0V 100 | A b o
PD 100 (Te=25°C) w VTH Vps=10V, Ip=1mA | 2.0 40 | v ol
EAS*2 730 mJ Re 15 Vps=10V, Ib=42A | 50 s B P
Toh 150 °C Rosiony | Vas=10V, Ip=42A 21 | 30 | mo ge |° Dﬁﬂ—‘— - g
Tstg -55 to +150 °C Ciss Vps=10V 10500 pF ‘ =
*1: Pu=100ps, duty cycle=1% Coss f=1.0MHz 2400 pF a1 lél] 1.27°02
* 2: Vpp=20V, L=1mH, I, =20A, unclamped, Crss Ves=0V 1900 pF S | 0.86'8% H.oa
Rg=50Q td (on) Ip=42A 90 ns 1.2:02
| Vop=20v, Re=220 230 ns st 28
_tdefy | Ves=10V 49 ns
tt 760 ns a) Part No.
Vs Isp=50A, Vs =0V 085 | 12 | V o Lot o
t Isp=25A, di/dt=50Als 90 ns (Unit: men)
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MOS FET 2SK3851

®
Absolute Maximum Ratings r,.p5:c)  Electrical Characteristics (fa=25°c)  External Dimensions TO-3P
Symbol Ratings Unit - Ratings i 04
Voss 60 v Symbol Test Conditions min typ max Unit 1 51-:(:’6' ] 4.8%02
. S
Vess 120 v ViriDss | Ip=100uA, Vas=0V 60 v 2 9.6 @ ig 2.0t0.1
Io 85 A less Ves =120V 0 | pA i l = M
Io s 280 A Ipss Vps =60V, Vas=0V 100 | pA NEEVAS H=
P 150 w VH Vps=10V, Ip=1mA | 20 | 25 | 30 | V 2lol |a % sao01 |
EAS*2 280 mJ Re (yfs) Vps=10V, Ip=42A 30 S | b L]
Tch 150 °C Rbs (ON) Vas=10V, Ip=42A 4.0 4.7 mQ L LT
Tstg 55 to +150 °C Ciss Vps=10V 11500 pF YTV )
= ]
*1: Pw=100ps, duty cycle=1% Coss f=1.0MHz 1500 pF HE] ‘
* 2: Vpp=20V, L=1mH, I.=20A, unclamped Crss Ves=0V 1100 pF 2|E | 02
SF o +0.2 0.65-0.1
td (on) Ip=42A 60 ns 1.05-0.1
tr VD= 16V 25 ns 54507 | | | sas0r 14
Rg=22Q
td (off) VG oy 370 ns 15,8202
e 65 = 65 ns @ 1.Gate @ PartNo.
- - 2. Drain b) Lot No.
Vsb Isp=50A, Vgs=0V 0.87 1.5 v 4 SOU'me (Unit: mm)
trr Isp =504, di/dt=100A/uS 70 ns Mm@ @ :
M Ip— Vps Characteristics W Ip— Vgs Characteristics M Vps— Vgs Characteristics B Re (yfs) —Ip Characteristics
%0 T (Ta=25°C) 100 Vos=10V) 1.0 (Ta=25°C) 500 (Vos=10V)
80 7‘/1 ov
80 0.8 B !
70 I 100 A
60 po )
—_ 7 —_ . -~
< 50 » P z 60 Sos — 7
—Ta=150°C 2 s AAA -55°C
2 40 // L2 40 25°C § 04 \, Py /Z,/ 25°C
20 I Vas=4.0V -55°C \/ I ~_|lb=85A o 1024 150°C
\ 7~
20 /A 20 \/H 0.2 Ip=42A1—
10 ‘
. 0 D 0 \ ]
0 04 08 12 1.6 20 o 1 2 3 4 5 6 0 2 4 6 8 10 12 14 16 18 1 5 10 50 100
Vbs (V) Vas (V) Vas (V) Io (A)
B Rps (on) — Ip Characteristics Ta=25°C B Rps (on) — Tc Characteristics Ves=10V M 6j-c —t Characteristics (Single pulse)
6.0 Vas=10V 8.0 Ip=25A 10
A
50 7.0
) g 60 .
E 40 Eso g !
g 3.0 S 4.0 % o
@50 o 3.0 y X 04 ol
< € 20 < 7
1.0 10
0 0 .01
0 10 20 30 40 50 60 70 80 90 -100  -50 0 50 100 150 0.0001 0.001 0.01 0.1 1
Ip (A) Tc (°C) t(s)
M Capacitance— Vpg Characteristics WM Ipr— Vsp Characteristics B Pp— Tc Characteristics
50000 : % Ta=25°C 160
Ta=25°C - ' —\
— — 1 Ves=0V | 80 140
f=1MHz _| I
iy a 70 | 120
"’10000¥ Ciss 60 7Ta=1g(5):g / I 100
3 I 50—  -55°C B \\
§ b Na 80
S x 40 o \
— [=}
g - NI S 60
g N\ 30 N
I \ 40
1000 Coss—— 10 / 20 \
Crss — /
500 ! ! 0 0
0 10 20 30 40 50 60 0 02 04 06 08 1.0 12 14 0 25 50 75 100 125 150
Vbs (V) Vsp (V) Tc (°C)
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MOS FET FKV460S

Absolute Maximum Ratings (r,-05°c)

Electrical Characteristics

External Dimensions T0220S

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions n Ratings Unit
Vbss 40 v min typ max
Vass +20,-10 v ViBriDss | Ip=100uA, Vas=0V 40 v 10.2:03 44402
Ip 160 A Vas=+20V +10 N 1.3102
ID (puise)* 1180 A ass Vos=-10V s | M 1
Po 60 (Tc=25°C) w Ioss Vs =40V, Ves=0V 100 | pA . a6
Tch 150 °C VTH Vps=10V, Ip=250uA 1.3 2.3 \ Bl g Y —
Tstg 55 10 +150 °C Re (yfs) Vbs=10V, Ip=25A 20.0 S El- bDﬁj—‘— & 04793
* Pw=100us, duty=1% Rbs (0N) Vaes=10V, Ip=25A 7 9 mQ ) ) =
Ciss Vps=10V 2800 pF 32 w 1.2702
Coss f=1.0MHz 1400 pF ST | 0.86'8% 0.4101
Crss Ves=0V 600 pF 1.2:02
td (on) ID=25A 20 ns 25405 | 2.54%05
tr Vop=12V 600 ns
td (off) RL=0.48Q 250 ns a) Part No.
t Vaes=10V 100 ns b) Lot No.
Vsp Isp=50A, Vas=0V 10 |15 [ v (Unit: mm)

M Ip— Vps Characteristics (typ.)
(Ta=25°C)
&0 3.5V

50

Vas=3.0V

Vbs (V)

M Rops (on) — Ip Characteristics

B Ip— Vgs Characteristics (typ.)

M Vps— Vgs Characteristics (typ.) M Re (yfs) — Ip Characteristics

70 (Vos=10V) 10 (Ta=25°C) 500 — (Vbs=10V)
RN
60 1T
0.8 -55°C
% \ @ 100 e
— 40 s 0.6 (2 150°C )‘:
< = \ 2 50 —
a Ta=150°C = = ’
=% 25°C > 04 lo=60A o Zath
I o oA
20 -55°C / \ //
0.2 4
10 25A 10 ,//
10A—| e e e T
0 < 0 5
0 1 2 3 4 0 5 10 15 20 1 5 10 60
Vas (V) Vas (V) Io (A)

B Ros (oN)— To Characteristics |,

M Oj-c  0j-a—t Characteristics (Single pulse)

Ta=25°C s=10V

14 Ves=10V 14 Ip=25A 50 o %i

. T

12 12 fi-a
P — g 10 = FR4(70+100 «1.6mm)_ 50
G 10 G 10 o Use substrate !
£ 8.0 £ o L i A
=8, =80 ® 1 1] fi-c
z o ==
S6.0 860 _— &
a 2,407 o
£ 4.0 4.0 Qo041 /A

2.0 2.0 S~ =7

0 0 0.01
0 10 20 30 40 50 60 -60 -50 0 50 100 150 0.0001 0.001 0.01 0.1 1 10
Io (A) Tc (°C) t (s)

H Capacitance — Vpg Characteristics

10000 (Ta=25°C)
Ves=0V —]
f=1MHz —
|
o l
™ N ]
o — Ciss
: \‘\
N
S1000 ==X Coss 5
s i
S I
% Crss —
o
100
0 10 20 30 35

Vbs (V)

M Ipr— Vsp Characteristics
60

H Safe Operating Area (single pulse) M Pp— T Characteristics

(Ta=25°C) 200 5 70
10V, / 100 LolPuee) ma o ‘} : 60
50 = NO
/ 5V / —— A
2 he 50
40 =S K ‘\
// [l e < s« \
< 5 N
sz=1ov/ ° £ 30 AN
20 1 N
/ B N
10 / 10 \
0 0.1 0
0 02 04 06 08 1.0 1.2 0.1 1 10 50 0 25 50 75 100 125 150
Vsp (V) Vbs (V) Tc (°C)
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MOS FET FKV660S

Absolute Maximum Ratings 1,-o5c)  Electrical Characteristics (Ta=2s°c)  External Dimensions T0220S
Symbol Ratings Unit - Ratings .
Vbss 0 v Symbol Test Conditions min yp max Unit
Vess +20,-10 Vv V(BRIDSS Ip=100pA, Ves=0V 60 v 10,2103 4.44%02
Ip 160 A | Vgs=+20V H0 | T 1,302
ID(pulse) +180 A 6SS Vas=-10V 5 | " = ~
P 60(Tc=25°) w Ioss Vos=60V, Vas=0v 100 | pA . alJy6
Tch 150 °C VTH Vps=10V, Ip=250uA 1.0 2.5 \ il 3 Pa—
Tstg 40 to +150 °C Reyts) Vps=10V, Ip=25A 20 s 3|’ bDﬁﬂ—l— = g
%Pw=100us, duty<1% Ros(oN) Ves=10V, Ip=25A il 14 | mQ ‘ ‘ =l
Ciss Vps=10V 2500 pF o0 W 1.27%02
Coss f=1.0MHz 900 pF = p — ! 0.86%83 0.4t01
Crss Vas=0V 150 pF 15702 e
td(on) 1D=25A 50 ns 2.54*% | 2.54%05
tr Vpp=12V 400 ns
td(off) RL=0.48Q 400 ns a) Part No.
tf Ves=10V 300 ns b) Lot No.
Vsb Isp=50A, Vgs=0V 1.0 1.5 v (Unit : mm)
B Ip—Vps Characteristics B Ip— Vgs Characteristics B Vps— Vgs Characteristics M Re (yfs) — Ip Characteristics
180 T (Ta=25"C) 1000 (Vos =10V) 14 (Ta=25°C) 1000 e (Vos=10V)
160 AN —— 12 =
1o N ] 100 —
4.5V 1.0 25°C
/4 1 e —
<100 vi— = Sos \\ pt Es e~
= /4 =1 o« Ip =60A £
£ 80 £ Ta=150°C 206 =
o > Q A
100°C &
60 Vas =3.5V ——] 0.1 50°C oa 10
0 / 25°C AN 25A
’ 0.01 L o0C 02
20 / / -55°C - 10A
0 0.001 ‘ 0 1
0 2 4 6 8 10 12 o 1 2 3 4 5 6 0 5 10 15 20 1 10 100 200
Vbs (V) Vas (V) Ves (V) Ib (A)
B Rps (on) — Ip Characteristics B Rps (on)— Tc Characteristics B Capacitance— Vps Characteristics
- (Ta=25°C - (Io=25A) 10000 (Ta= 25°C)
Vas=0V
0025 0025 f=1MHz
Som Som —y E
= = Y = Gs= Ciss |
Soots Ves=4V 4 8 oo 3 \
é)umo Ves =10V é) 0010 Ves=10 S 1000
. las = * X = = L ¥
_/ S \
0005 0005 g o
0 0 (&) —
1 10 100 200 -60 -50 0 50 100 150 Cres
Io (A) Te (°C) 100
0 10 20 30 40 50

B Ipr— Vsp Characteristics 1, _ 550

180 Vos=0V 500
160 /
140 / 100
120
<100 / <0
5 80 / )

/ 1
40

20 /
/ 0.1

Vsp (V)

0
0 02 04 06 08 10 1.2 14 16 0.

l Safe Operating Area (single pulse)

(Ta=25°C)
40 T
O T il
L Ip (pulse) max__| | [T
| 22;%
0. L
K& NN
DS A SN
faa“ ) "’s<\
= 2N
1 1 10 100
Vos (V)

Vbs (V)




Surface-mount MOS FET Array SDKO06

Absolute Maximum Ratings ;o5

Electrical Characteristics

External Dimensions SMD-16A

(Ta=25°C)
Symbol Ratings Unit - Ratings
| Test i
Voss 5215 m Symbo ‘est Conditions min yp max Unit
VGss 120 \ V(BR) DSS Ip=1mA, Vgs=0V 47 52 57 ) 2 025
Ip 3 A lgss Vas =+20V 1.0 | pA AT
ID (pulse) *! 6 A Ipss Vps =40V, Vgs=0V 100 HA A
Pr 3 (Tc=25°C, 4 circuits operate) | W VTH Vps=10V, Ip=250uA 1.0 1.8 2.5 ' %) ;cﬂ, §
Exs 40 md Reiytg | Vos=10V, Ip=T.0A | 1. s i
Tch 150 °C R Ves=10V, Ip=1.0A 0.2 0.25 Q 2 )
Tstg 550 +150 °C DSON ™ Ves=4v, Ip=1.0A 025 | 03 | © -
*1 Pw=100ys, duty=1% Ciss Vps=10V 200 pF 19.56°02
*2 Vop=12V, L=10mH, unclamped, Rs=10Q Coss f=1.0MHz 120 pF
Crss Vas=0V 20 pF 5{ th )
td (on) Ib=1A 2,0 Hs ’ m%
td off) Vas=5V 33 us a) Part No.
tf Ra1=50Q, Ra2=10kQ 4.2 us b) Lot No.
Vsp Isp=1A, Vas =0V 1.0 | 15 v {Unit: mm}
M Ip— Vps Characteristics B Ip— Vgs Characteristics B Rps (on)— Ip Characteristics
6 v 20 I 0.8 ‘ ‘
M\ = 10 Vos=10V Ves= 4V ‘
5 Ta=150°C
Ves=5V 7 06 a /1
. Vas=10V ’ / ‘
1 g 75°C—
< , < % 04 — /| 25°c
e - y
o o =~
o £ ;:8 /—j ]
2 I
. — -55°C
Vas=3V 01 Ta=-55 C: 0.2 /
; 25°C
/ 75°C
150°C
0 0.01 : . 0
0 2 4 6 8 10 12 14 0 1 4 5 6 0 1 2 3 4 5 6
Vps (V) Vas (V) Ib (A)
B Rps (on)— Tc Characteristics M Re (yfs) — Ip Characteristics M |pr— Vsp Characteristics
0.5 T 10 —— 10
Ib=1 ‘ Vps=10V /
- /| 5 ] /
0.4 Ves=4V —— P 8
—_ 7 Py
g o3 o %) y 7 6 Ta=150°C
7 ~ 77/ —_
— p5 — §/ < 75°C ///
g g 2 % o
Q o2 AT Ves=10v | | > Y s F ssc NN /) /
g 1 A typ. & 2 Ta=-55°C- 4 _55°C
o T LT Z/ 25°c N
| 7/ 1T
-1 0.5 L/ 150°c ] )Q‘/
0.1 / 2
¥4 ,/ o
0 0.2 0 pd //
-50 0 50 100 150 0.05 0.1 05 1 6 0 02 04 06 08 1.0 1.2 1.4
Tc (°C) I (A) Vsp (V)
H Safe Operating Area (single pulse)_ ! Equivalent Circuit Diagram
R T2
[ Io (pulse) max )J,F.E
5 T Py N AN 2
B 2 ]
LS 1
PRy N\ N
oS 0
— O’@\ 15 16 13 14 1 12 9 10
< 1 N
AN
= 1 3 5 7
0.5
2 4 6 8
0.1
05 1 5 10 50
Vos (V)
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Surface-mount MOS FET Array SDKO08

Absolute Maximum Ratings (,-o5e

Electrical Characteristics

External Dimensions SMD-16A

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions - Ratings Unit
Vbss 50 \Y min typ max
Vass 120 v ViBrpss | Ip=100pA, Vas=0V 50 v o
) 45 A lass Vas=+20V 100 | nA K
ID (pulse) *! 19 A Ipss Vbs=50V, Vas=0V 100 HA
Pr 4 (Te=25°C, 4 circuits operate) | W VTH Vps=10V, Ip=1mA 1.3 1.8 2.3 Vv S
Eng *2 80 mJ Re (yfs) Vps=10V, Ip=4.0A 50 | 90 |130 S °
Tch 150 °C Ros N Ves=10V, Ip=4.0A 0.07 0.08 Q
Tstg -55 to +150 °C Ves=4V, Ip=4.0A 0.09 0.1 Q
*1 Pw=100us, duty=1% Ciss Vps=10V 700 pF
*2 Vpp=12V, L=10mH, unclamped, Rg=50Q Coss f=1.0MHz 300 pF
Crss Ves=0V 90 pF
td (on) Ip=4A 50 ns
tr VFDZE=' 31(22\/ 80 ns
td (off) Vas=5V 60 ns a) Part No.
t Rg=50Q 40 ns b) Lot No.
Vsp Isp=6A, Vas =0V 1.0 | 15 v (Unit: mm)

M Ip— Vps Characteristics (typ.)

a=25°C
18 (Ta: )
Vgs=4V
16 / [
14 I
12
—_ Vas=10V
< 10
L 8
6 Vas=3V ——
4 4
g
0
0 3 6 9 12 15

Vs (V)

B Rps (on) — Ip Characteristics

M Ip— Vgs Characteristics

M Vps— Vgs Characteristics (typ.)

M Re (yfs) —Ip Characteristics

20 (Vbs=10V) 14 (Io=4A) 100 N (Vbs=10V)
10 [ | [T :
—— 12 Ta=150°C
75°C
O M — I — 1.0 25°C 51 =
f 0°C &) i
I So8 . g
< o - \—55 C £
- Py — | =
£ Hff Ta=150"C S o6 N >
i 75°C \¥ o
0.01 25°C 04 ~— N
' = 0°ciE— ]
H _55°C 0.2 5
0.001 L] 0 01
0 1 2 3 4 5 0 2 4 6 8 10 0.05 0.1 1 10
Vas (V) Vas (V) Ip (A)

B Rps (on) — Tc Characteristics (typ.)

M S/W Timew — Ip Characteristics

6s=10 s =4 Ip=4A) (single pulse) (Ta=25°C
0.20 T v il 0.20 WVes=4V) 0.20 { ) 500 T (T : Hm)
Ta=150°C. ‘ ‘ ‘ ‘ Vbp=12V constant 7
e R v El
° = o las= 4
0.15 % 015 Ta=150°C 015 @ | |
—_ 0°C. —_ I I T ‘ —_ c
S _s5°C . ©) —— | <) / 5100 Loy
3 3 75°C 3 Vas= 4V £ N " td (o
0.10 9010 [ T S.0.10 [ ~ Taton) ==
é’ N ;:3 (] |_25°C | I«g . =
N 0°C
| - 7]
0.05 < 0.05 755°C ] 0.05 L Vos= 10V
10
0 0 0 5
0o 2 4 6 8 10 12 o 2 4 6 8 10 12 -60 -50 0 50 100 150 0.1 05 1 5 10
Ib (A) Ib (A) Tc (°C) Io (A)

l Capacitance — Vps Characteristics

— 250,
5000 (T?a_‘2‘5mC
Ves=0V
f=1MHz
T 1000 Ll
= —+—
@ ™ ™ ‘C‘)i‘s&
2 RN
8 Sy 11l
g 100 Coss.
8 s
Q mun
© NS
(&) Crss
10
5
0.1 1 10 100
Vos (V)

M Pr— Ta Characteristics

: 171 ‘ EEREE
7 LA A B O
/ I 4 circuits operate | | |
6 / / I 3 N 3 circuits operate T
N 2 circuits operate ]
—~ 5 AN -

1 circuits operate T~
< 4 | Ta=150°C / / I g . AV perate 71|
23 75°C\\y - REOX N,

K% 25°C. o SN

83— ocYN NN
-55°C ” I N

2 el 1 5

1 _/

0 0 \

0 03 06 0.9 1.2 1.5 0 50 100 150
Vsp (V) Ta (°C)

Equivalent Circuit Diagram

15 16 13 14 112 9 10
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Surface-mount MOS FET Array SDKO09

Absolute Maximum Ratings (-5,

Electrical Characteristics

External Dimensions SMD-16A

(Ta=25°C)
Symbol Ratings Unit - Ratings .
Voss 20 m Symbol Test Conditions min typ Tk Unit
Vass +20 v V(BR) DSS Ip=100yA, Vas=0V 120 v 2 08
Io +6 A Iass VGs=+20V 5 LA AT
ID (pulse) ' 10 A Ipss Vps=120V, VGs=0V 100 pA A
Pt 3 (Te=25°C, 4 circuits operate) | W VTH Vps=10V, Ip=250uA 1.0 2.0 v EA goﬂ: 3
Eas *2 80 mJ Re (yfs) Vps=10V, Ip=4A 5.0 S gf U
Tch 150 °C Ves=10V, Ip=4A 0.15 0.2 = «
Ros (ON) Q _|Loa
Tstg -55 to +150 °C Vas=4V, Ip=4A 0.2 0.25
*1 Pw=100ps, duty =1% Ciss Vog=10V 400 pF
*2 Vop=12V, L=10mH, unclamped, Ra=50Q Coss f=1.0MHz 130 pF
Crss Ves=0V 30 pF
td (on) Ip=4A 100 ns
Vpp=12V
BRI RLZ30 300 ns
td (off) Vas=5V 250 ns a) Part No.
tf Rg=50Q 200 ns b) Lot No.
Vsp Isp=6A, Vas=0V 10 [ 15 | v (Unit: mm)
B Ipb—Vps Characteristics B Ip— Vgs Characteristics B Rps (on)— Ip Characteristics
16 I 10 7 0.30
VGSﬂ}V // Vps=10V 0.5
8 j .
12 / ,/sz=4.5v — , Vas=4V L
//

// _0.20 -

4 6 g L~
< 3 / < £0.15 < —
o // o Ta=-55°C e Vas=10V

40— 25°C a
. 75°C o010
4 150°C
/ 2 0.05
Y
0 0 / 0
0 1 2 3 4 5 6 0 1.0 2.0 3.0 4.0 0 2 4 6 8 10
Vbs (V) Vas (V) Ib (A)
B Rps (on)— Tc Characteristics M Re (yfs)— Ip Characteristics M |pr— Vsp Characteristics
0.45 — T 50 6 i
Ip=4A
0.40 o VGS=4V74 Ve‘s=OV // /
/ ° \
0.30 // 4/ 10 4l Ta=150°C
@ - // / @ 5 _ 75°C
s v - i < 25°C N\ O\,
820 A Ves=10v 2 | e O -55°C
8 / e L Ta=-55°C | =
S 250 2
0.10 0.5 75°C ]\XZ /
4 150°C—H1 1 //
0 01 il o b
50 0 50 100 150 0.05 0.1 05 1 5 10 0 02 04 06 08 1.0 1.2
Tc (°C) Io (A) Vsp (V)
H Capacitance — V/ps Characteristics l Safe Operating Area (single pulse()_l_a= 25°0) Equivalent Circuit Diagram
1000 } 20 mE
I
| Ip (pulse) max
\ 10 = <
500 < | Ciss _| M = ¢ 23
\ _lu () m‘ax AN I > —
ERAN NN
= \ Ves=0V ] I Ros(on) LIMITED 11N ‘0. s 15 16 13 14 112 9 10
® \ \ s | N
8 ~ f=1MHz e N y
€ 100 = < %N N [T
£ X Coss—| a 1 S NN
8 50 \ - o 1 3 5 7
53 os| | LTINS
8 N X
I~ N 2 4 6 8
~~—~——1Crss
10 0.1
0 10 20 30 40 50 1 5 10 50 100 200
Vbs (V) Vos (V)
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MOS FET Array SLA5027

Absolute Maximum Ratings (1-25c)

Electrical Characteristics

Ta=2ic)  External Dimensions SLA 12pin (LF800)
Symbol Ratings Unit Ratings
Y g Symbol Test Conditions - g Unit
Vpss 60 Vv min typ max
Vass +20 \ VBRI DSS | Ip=100uA, Vas=0V 60 v 31002 Ellipse 3.2%5+3.8
Io 2 A lass Ves =220V 4100 | pA = e 2 o
ID (pulse)*! +48 A Ipss Vps=60V, Vas=0V 100 pA -
br 5 (Ta=25°, 4 ciruits operate) | W VH Vps=10V, Ip=tmA | 10 | 15 | 20 | V % €
60 (Tc=25°C,4 circuits operate) W Re (yfs) Vps=10V, Ip=8A 6.0 12.0 S £ g a1
Eas™ 250 mJ Ros (oN) Ves=4V, Ip=8A 007 | 008 | Q AL b
fj-c 2.08 °C/W Ciss Vps=10V 1100 pF g i i,
Viso (Fin to lead terminal) AC1000 | Vrms Coss f=1.0MHz 500 pF 3 :5 085 %7 S
Tch 150 °C Crss Ves=0V 170 pF L2 14577 . Ra—
Tstg _55 to +1 50 °C td (on) |D=8A 50 ns 110P2.54207=07.94*10
*1 Pw=250ys, duty=1% tr XEE;?% 250 ns (%
*2 Vpp=30V, L=10mH, unclamped, Ra=50Q td (off) VGS=. 5V 250 ns
tf RG=50Q 180 ns 12345678010112 a) Part No.
Vsp Isp=10A, Vas=0V 1.0 1.5 v b) Lot No.
(Unit: mm)
B Ip—Vps Characteristics B Ib—Vgs Characteristics B Rps (on)— Ip Characteristics
10 I\ 12 ] 0.1
10 Vps=10V
8 av / Ves=4V [/
N 5V Ly
10V 8 — A
6 <) — T
< < g
s ,I Vgs=3V | z 6 Ta=150°C §0.05 Vas=10V —
- 4 /. - 75°C 2 =TT
” /[ 4 25°C o
-55°C
2 5 /
0 , 0 — 0
0 1 2 3 4 5 6 0 1 2 3 4 0.1 1 10 20
Vos (V) Ves (V) Ib (A)
B Rps (on)— Tc Characteristics B Re (yfs)—Ip Characteristics B Ipr— Vsp Characteristics
0.12 T 30 1] 20 T e
Vas=4V Vos=10V 10 Vas=0V /
0.10 A 7
. A 7/
V1 / 5
/] A
—_ // - N
< g @ 10 _ /
= Pe Vas=10V = » <
[ d 4 s % o
o = 1
2 0.06 1 ° 8 /
o A LA 7
[vd] i LT o 5 4
// / 0.5 7
e s
A M
T d /
g
0.02 2 0.1
-50 0 50 100 150 0.4 1 5 10 20 0 0.4 0.8 1.2
Tc (°C) Io (A) Vsp (V)
M Capacitance — Vps Characteristics B Safe Operating Area (single pul(ﬁ_(-;)_ 250) Equivalent Circuit Diagram
2000 u : 50 ey -
Vas=0V o (pu‘lse) m;x '«fo————f . U
f=1MHz SN ?
1000 I Ciss —| 7774@05';‘?/’ N N } %@ T
- 17 1IN NN
e 500 s 10 S Ip (o) max ES;;O J 3 6 7 10
() - AN
e \Coss g s 3 9\,@ N
:% N ™~ o \\\ A 1 4 8 1
% \\\\ \\ \\
o N N 2 2
100 Crss ; \\
50 0.5
1 5 10 50 05 1 5 10 50 100
Vos (V) Vos (V)




MOS FET Array SLA5098 (under development)

External Dimensions STA4 (LF412)

Absolute Maximum Ratings r,.05:c)  Electrical Characteristics (Ta=25°C)
3ymbo| Ratings Unit Symbol Test Conditions - Ratings Unit
DSS 40 ' min typ max
Vess 20 v Vir)Dss | Ip=100pA, Vas=0V 40 ' 31.02 Ellipse 3.2°%1 3.8
Ip 20 A lass Vas =115V 10 | uA 22 i 22 ot
ID (pulse)* 40 A Ipss Vps=40V, Vgs=0V 100 uA 8 T
Eas To be defined mJ VTH Vps=10V, Ip=250pA 1.5 25 ] | N E % g
Ias To be defined A Re yfs) Vps=10V, Ib=10A | 10 s EE H ngr — | s
s () Ros ou_| Ves=101, o=10A w [ | g e
Pt To25C Ciss Vps=10V 1450 pF HEN
90 (AII circuits Operake) w Coss f=1.0MHz 420 pF 5 Pin 1 s s e .
Teh 150 °C Crss Ves=0V 260 pF 12 11587 ] assti] |aam
Tstg -55to +150 °C td (on) Ip=10A 40 ns | 14eP2.05:04=28.42008 |
* Pw=100ps, duty=1% tr ‘gif;j o 40 ns (ﬁs'-sw
td (off) Vags=10V 200 ns
tf Rg=50Q 100 ns T234567890N1201G a) Part No.
Vso :sn=:g//:, ¥Gs=gz 085 | 12 | V :’L’J;‘:‘:fn)
D= , =
tr e ooGAS/ps 4 ns

Equivalent Circuit Diagram

10

15

12
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MOS FET Array SMA5113

®
Absolute Maximum Ratings (7,.0s:cy  Electrical Characteristics Ta=2ec)  External Dimensions SMA (LF1000)
Symbol Ratings Unit - Ratings .
| Ti
Voss 750 v Symbol est Conditions min yp p— Unit
Vass +30 v Ver)pss | Ip=100uA, Ves=0V 450 v a0 S0
2502
Ip 7 A lgss Ves =+30V +100 nA T‘*
ID (pulse) *! 128 A Ipss Vps=450V, Vas=0V 100 LA p Ob 30
p 4(Ta=25°C, Al circuits operate, NoFin) |~ W VTH Vps=10V, Ip=1mA 2.0 4.0 v ; zl $ ) I— $
T 35 (Te=25°C, All circuits operate, oo Fin) w Re (yfs) Vbs=20V, Ip=3.5A 3.5 5.0 S - *7 1o1:015
Eas*? 130 mJ Rbs (ON) Ves=10V, Ip=3.5A 0.84 | 11 Q H umn[m“‘” 1461015
Ias 7 A Ciss Vps=10V 720 pF 0.858% 02
fi 31,2 (Juncton . Ambietare, | oy Coss f=1.0MHz 150 pF 11eP2saIo70s M—Lﬂ
Ja *“ \Ta=25°C, All circuits operate Q| -
‘Junction - Case, Crss Vos=0V 65 pF
. unction - y
fj-c 357 (Ta=25°C, Al circuits cpevate) °CIW td (on) Ip=3.5A 25 ns 31.5max
T o Vpp =200V 4 ns (Including both-side resin burr)
ch 150 C tr RL=570 0
Tstg -55 t0 +150 °C td (off) Vas=10V 70 ns SN F—
*1 Pw=100ps, duty=1% tf Ra=50Q 50 ns TESASETEOIMIZ ) PartNo.
*2 Vpp=30V, L=5mH, I.=7A, unclamped, Vsp lsp=7A, Vas=0V 1.0 1.5 v b) Lot No.
Ra=50Q (Unit: mm)
B Ip—Vps Characteristics B Ip— Vgs Characteristics B Rps (on) — Ip Characteristics
7 ‘ / 7 [T 1.5 ‘ ‘
10V 5.5V Vas=10V —]
6 / 6 Vps =20V
5 5
_ 1.0
4 / 4 g —
<1/ w < s
I S}
5 e s e I g
/ ﬁb\ T o5
2 Vas=4.5V | 2 ] Ta=-55°C™ |
I/ 25°C™ |
1 1 1/ 150°C ]
0 0 24 11 .
0 5 10 15 20 0 2 4 6 8 10 [ 2 3 4 5 6 7
Vos (V) Ves (V) Io (A)
M Rps (on) — Tc Characteristics M Re (yfs) —Ip Characteristics B Ipr— Vsp Characteristics
2.5 T T T 100 T T 7 T T
Ves=10V [] Vps =20V _
Ip=3.5A 6 Vas=0V
2.0 50 A |
. 7 A
% s /
g s A @ Lot |
= 7 — AN < ¢ I
z / 2 77%4 =
@ o o 10 ) 774 Ta=-55°C || 5 3 /
B8 10 7 & St 250¢ ]
w77 150°C T 2
s AL/ /
0.5 = 4 /
7 1
/
0 2 0
-50 0 50 100 150 0.05 0.1 05 1 7 0 0.2 0.4 0.6 08 1.0
Tc (°C) Ip (A) Vsp (V)
H Capacitance — Vpg Characteristics H Safe Operating Area (single pulse)_ . Equivalent Circuit Diagram
1000 50 (Ta=25°C)
Gi T [T [
ss — RS i
D (pulse) max I
| pZd ‘
500 NN
— 10§ ‘ AN m‘/&
s Vas=0V — Sl S S 7
:: \ f=1MHz 5 i?{;@‘ — 70/" } ‘5‘\ 3 6 7 10
<3 N z N s N
% \ = \061;) N ‘\
= I~ | = NZs N 1 1 4 8 1
G 100 1 -
It AN Coss—| N
o AN — 0.5 ™~
© N I N \
o 50 } AN 2 5 9 12
] Crss ™| N
o) [ S S 1§ S S N R L INY
20 0.05
0 10 20 30 40 50 3 5 10 50 100 500
Vps (V) Vbs (V)
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MOS FET Array

Absolute Maximum Ratings (,-25:c)

STA508A

Electrical Characteristics

ma=2iec)  External Dimensions STA4 (LF412)
Xr:sbol Rihz%gs Uclt Symbol Test Conditions min R:it;ggs X Unit e
Vass 120 v V(BR) DSS Ip=100uA, Vas=0V 120 v
Ip 16 A lass Vas =120V 5 nA SK b
D (pulse)*! +10 A Ipss Vps=120V, Vas=0V 100 | pA 2
or 4 (Ta=25°C) w VTH Vps=10V, Ip=250uA | 1.0 2.0 .
20 (Tc =25°C) w Re (yfs) Vps=10V, Ip=4.0A 5.0 S 3
Ens*2 80 mJ Ros 0N Vas=10V, Ip=4.0A 015 | 0.2 Q 10°% &
Tch 150 °C Ves=4V, Ip=4.0A 0.2 0.25 Q
Tstg -55 to +150 °C Ciss Vps=10V 400 pF
*{ Pyw=100ps, duty=1% Coss f=1.0MHz 130 pF 1,595 RS %
*2 Vpp=12V, L=10mH, unclamped, Rs=50Q Crss Ves=0V 30 pF \ =
Men - oodh 100 s TIii55388°
tr B":_’ T30 300 ns
td (off) Vas=5V 250 ns a) Part No.
t Ra=50Q 200 ns b) Lot No.
Vsp Isp=6A, Vas=0V 1.0 | 15 v (Unit: mm)

M Ip— Vps Characteristics

16
V65L10V //
12 /,//sz=4.5v—
V//
g . /
o

J

Vps (V)

B Rps on) — Tc Characteristics
0.45

T T
Ib=4A [T ]
0.40 Vo =4v74
//
_0.30 // //
g ///,
b4
S 0.20 /1 Vaes=10V
0 7 v
o
o«
0.10
0
-50 0 50 100 150
Tc (°C)
B Capacitance— Vps Characteristics
1000
|
500~ [ Ciss _|
\
L\
= N Ves=0V |
3 N =1MHz
\ ™~
S 100\ =
= X Coss—
(5] \
8 50
]
o N
™~
t~~—_Crss |
10
0 10 20 30 40 50

Vps (V)

B Ip— Vgs Characteristics

10 ]
Vbs=10V %
i /
6
<
a Ta=-55°C
4 25°C
75°C
150°C
2
Y,
0 /4
0 1.0 2.0 3.0 4.0
Vas (V)
B Re (yfs)—Ip Characteristics
50
10 =
g ° ;
o
2 |
2 4 L Ta=-55°C |
0.5
150°C—11
P
01 [ ]
0.05 0.1 05 1 5 10
Io (A)

H Safe Operating Area (single pulse)
(Ta=2

M Rps (on)— Ip Characteristics

0.30
0.25
Vas=4V ///
_.0.20 —
] A
& L
pd |
§ 0.15 < —]
Y Ves=10V
[a]
T 0.10
0.05
0
0 2 4 6 8 10
Ip (A)
M Ipr— Vsp Characteristics
6 \
Ves=0V // /
: |
4 Ta=150°C / / /
75°C
< 25°C N,
= 3 -s5%C / /
2
2 I\h /
1 // )
0 P,
0 02 04 06 08 10 1.2

Vsp (V)

Equivalent Circuit Diagram

= 250
20 ‘ ‘ a=25°C)
Ip (pulse) max ‘ ‘
10 5= ~ 7
A o
L Io (oc) max AN TN & —]
5T N N, N
L os on) LIMITED TN 2. {9‘
Ds (on) \ ,)’\s\ N
—_ 7, \
< %, NN
L 1 %*‘\\
\\ N
0.5 N
N\
0.1
1 5 10 50 100 200
Vbs (V)

el
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MOS FET Array STAS509A

Absolute Maximum Ratings (r,-5:c)

Electrical Characteristics

External Dimensions STA

(Ta=25°C)
Symbol Ratings Uit Symbol Test Conditions - Ratings Unit
Vbss 5245 Vv min typ max 25,0502
Vass 120 \ V(BR) DSS Ip=1mA, Vgs=0V 47 52 57 v
Ip +3 A less Vas=+20V 1.0 | pA 3 SK b
1D oulse) ™ 0 A Ibss Vos =40V, Vas=0V 100 | A HE al 1
or 4 (Ta=25°C) w ViH Vps=10V, Ip=2500A | 1.0 25 | V g1 [
20 (Te = 25°C) w Re (s Vps=10V, Ip=1.0A 1.0 S kS i
Eas *2 40 m Rosioy |_Ves=10V. Ip=1.0A 02 | 025 | @ 109 oser || g2 yos
Teh 150 °C OV " Ves=av, Ib=1.0A 025 | 03 | © o250z
Tstg -55 to +150 °C Ciss Vps=10V 200 pF .
*1 Pw=100ps, duty=1% Coss f=1.0MHz 120 pF o159 HRY %
*2 Vpp=12V, L=10mH, unclamped, Ra=100Q Crss Vas=0V 20 pF e
ST 20 N Ti3sseselT
pp=12!
B RL=120 74 L
td (off) Ves=5V 3.3 us a) Part No.
tf Re1=50Q, Ra2=10Q 4.2 us b) Lot No.
Vsp Isp=6A, Vgs=0V 1.0 | 15 v (Unit: mm)
M Ip— Vps Characteristics M Ib— Vgs Characteristics B Rps (on)— Ip Characteristics
6 v 20 I 0.8 ‘ ‘
u\ = 10 Vos=10V Vas= 4V ‘
5 Ta=150°C
Vgs=5V 4 0.6 /
. Vas=10V : / ‘
1 <) 75°C—
— = 7 = |_— N
<, < / Z 04 L — /| /25 c
L2 £ / 2 | — N
2 0.1 /M\ oc—| * ——T T | -ssc/
Vas=3V : i Ta=-55°C E 0.2
25°C
1 / 75°C
150°C
0 0.01 ‘ ‘ 0
0 2 4 6 8 10 12 14 0 1 2 3 4 5 6 0 1 2 3 4 5 6
Vps (V) Vas (V) Io (A)
B Rps (on) — Tc Characteristics B Re (yfs) — Ip Characteristics M Ipr— Vsp Characteristics
0.5 T 10 —— 10
lo=1 ‘ Vps=10V /
- / 5 — /
0.4 Vas=4V 7 P 8
Bl Zaniii
—_ 1 —_ P
g o3 / = @ » :"/ _ 6 Ta=150°C
V4 ; =
2 02 AT A TVes=10v | | > V. . 5, e NN/
€ [ = typ. o /7'/ Va Ta=-55°CH -55°C /
LT 7/ 25°
il 05 AL/ 150°C S
0.1 A 2
7 Vs
0 0.2 0 v
-50 0 50 100 150 0.05 0.1 05 1 6 0 02 04 06 08 10 1.2 14
Tc (°C) Ib (A) Vsp (V)
H Safe Operating Area (single pulse)_ . Equivalent Circuit Diagram
10 TTTTT T (Tc_ 2\5 \C)
[ |‘D‘(;‘1 ‘Iise) max‘ ;‘n‘t
5 = N ST 2N
s P
LLLPRS i
PRy N N
fos” 0
—_ z‘s\ 3 5 7 9
< N
=) ™~ 2 4 6 8
0.5
1 10
0.1
0.5 1 5 10 50
Vos (V)




Thyristor with built-in reverse diode for HID lamp ignition TFC561D

Features

@ Repetitive peak off-state voltage: Vprm=600V
@ Repetitive peak surge on-state current: ItTrm=430A

@ Critical rate-of-rise of on-state current: di/dt=1200A/us

@ Gate trigger current: laT=20mA max

® With built-in reverse diode

Absolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
. Tj=-40 to +125°C,
Repetitive peak off-state voltage VDRM 600 \"
Rak=1kQ

Repetitive surge peak ItRm 430 A Vp =430V, 100kcycle, *
on-state current Wp=1.3us, Ta=125°C
Critical rate-of-rise of on-state current di/dt 1200 Alus *
Peak forward gate current IFam 2.0 A f=50Hz, duty =10%
Peak gate power loss Pam 5.0 w f=50Hz, duty =10%
Average gate power loss Pa (av) 0.5 w
Peak reverse gate voltage VRGM 5 \' f=50Hz
Diode repetitive peak surge Vb =430V, 100kcycle, *

IFRM 240 A
forward current Wp=1.3us, Ta=125°C
Junction temperature Tj —-40 to +125 °C
Storage temperature Tstg -40 to +125 °C

* The surge current for T=10ms /cycle shall be applied 50 cycles successively, and an interval time shall follow to

cool down the junction temperature of the device to 125°C. This process shall be repeated up to 100K cycles.

Electrical Characteristics

External Dimensions (unit: mm)

4.44202
10.3 5 I
10.2 3 1.3%0.2
< .
o0
- % 3
D % g2
&l | =

—_—1 2.59%0:2

M @ @

0.1
[, 0477

(1). Cathode (K)
(2). Anode (A)
(3). Gate (G)

Weight: Approx. 1.5g

Measurement circuit

G1

L

(Tj=25°C)
Ratings ’ .
Parameter Symbol Unit Conditions
min typ max
On-state voltage Vim 1.4 It=10A
Gate trigger voltage Var 15 V=6V, RL=100Q Current waveform (1cycle)
Gate trigger current leT 20 mA Vp=6V, RL=10Q (Ta:%S”C)
Gate non-trigger voltage Vep 0.1 \ Vp=480V, Tj=125°C I I 3, _ 3, _
Holding current [} 2 10.0 mA Ra-k=1kQ, Tj=25°C | |
Ll
Off-state current (1) Iorm (1) 100 HA Vp=VbrM, Rak=1kQ, Tj=25°C o o
I SRR o i Ralate lakel alatal ot Fe-r=-T--
Off-state current (2) Ibrm (2) 1 mA Vp=VbRM, Ra-k=1kQ, Tj=125°C kS ! !
<
Thermal resistance Rth 4.0 °C/W Junction to case 8 ! !
-
Diode forward voltage VE 1.4 v IF=10A ! !
777777 [E S
o
[
,,,,,, [
[
[

2us/div
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Thyristor with built-in reverse diode for HID lamp igniton TFC562D

Features

@ Repetitive peak off-state voltage: Vbrm=600V

® Repetitive peak surge on-state current: ITrm=600A

@ Critical rate-of-rise of on-state current: di/dt=1600A/us
@ Gate trigger current: Iagt=20mA max

@ With built-in reverse diode

Absolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Tj=-40 to +125°C,
Repetitive peak off-state voltage VDRM 600 Vv )
Rak=1kQ
Repetitive surge peak Ta=100°C, Vp=430V,
on-state current ITRm 600 A Wp=1.05ps, la=70mA,
dig/dt=0.5A/ps,
o ; " 100kcycle*.
Critical rate-of-rise of on-state current di/dt 1600 Alus ’
See the examples of current waveforms
Peak forward gate current IFam 2 A f=50Hz, duty=10%
Peak gate power loss Pem 5 w f=50Hz, duty=10%
Average gate power loss Pa av) 0.5 w
Peak reverse gate voltage VRGM 5 Vv f=50Hz
Ta=100°C, Vp=430V,
Diode repetitive peak surge Wp=1.05ps,
forward current Irrm 460 A 100kcycle*,
See the of current waveforms
Junction temperature Tj -40 to +125 °C
Storage temperature Tstg -40 to +125 °C

* The surge current for T=10ms /cycle shall be applied 50 cycles successively, and an interval time shall follow to
cool down the junction temperature of the device to 125°C. This process shall be repeated up to 100K cycles.

Electrical Characteristics (Tj=25°C)
Parameter Symbol - Ratings Unit Conditions
min typ max
On-state voltage Vim 1.4 Vv Ir=10A
Gate trigger voltage Vet 15 v Vp=6V, RL=10Q
Gate trigger current leT (1) 20 mA Vp=6V, RL=10Q
Gate non-trigger voltage Vep 0.1 \' Vb=480V, Tj=125°C
Holding current 3] 2 5 mA Re-k=1kQ, Tj=25°C
Off-state current (1) Iorm (1) 10 HA Vp=VbRM, Rek=1kQ, Tj=25°C
Off-state current (2) IorRm (2) 1 mA Vp=VpRM, Rek=1kQ, Tj=125°C
Thermal resistance Rth 4.0 °C/W Junction to case, With infinite heatsink
Diode forward voltage VF 1.4 v IF=10A

External Dimensions (unit: mm)

(0.45)
B

402

1.34-01

0.86'%

0.7601

254104

2.54101

4.44202

1.302

2_s>0 2
(Root dimension)

(Root dimension) '

"™ (Root dimension)

Current waveform (1cycle)

V: 200A/div

(Ta=100°C)

H: 2us/div

* A single cycle operation consists of a continuous impression of 50
rounds with period T = 10ms followed by a rest time for the junction
temperature of the element to cool down to 100°C (= Ta). Repeat

this cycle operation.



Rectifier Diodes for Alternators

?® H Normal Type

Absolute maximum ratings Electrical Characteristics .
_ v 1 Fig.
Part No. VRm IF (av) IFsm Ti | Tso (VF) Condition (mF;-\) vz [ Gondition | No.
V) (A) (A) (°C) max I (A) max ) Iz (mA)
_SG9CNS | ,,, 20 200 -40to +150 | 1.10 20 0.25 - — 1
SG-9CNR
_SGOLONS |, 30 300 -40to +150 | 1.10 30 0.25 - —
SG-9LCNR 2
_SGOLLCNS | ., 35 350 -40t0 +150 | 1.10 35 0.25 — —
SG-9LLCNR
_SG0LS | 30 300 -40t0 +150 | 1.2 100 0.25 — —
SG-10LR
_SG10LXS | .., 35 350 -40to +150 | 1.05 | 100 0.25 - —
SG-10LXR 3
_SG0LLS | 4, 40 400 -40to +150 | 1.05 | 100 0.25 — —
SG-10LLR
_SG10LLXS | .. 45 450 -40to +150 | 1.0 100 025 | — —
SG-10LLXR
B Zener Type
Absolute maximum ratings Electrical Characteristics .
; V | Fig.
Part No. Vam | Fay | Irsm T | T V) [Condition| (ma) | V2 [Gondition| No.
) A) A) (C) max | Ir(A) | max M | 1z (mA)
_sesczs | 20 200 | -40t0+200 | 1.10 20 | 005 | 28:3 | 10 | 1
SG-9CZR
_seoezs |, 35 350 -40t0 +200 | 1.10 35 0.05 | 233 10 2
SG-9LLCZR
L SG10L2288 | . 30 300 -40to +150 | 1.2 100 | 005 | 23:3 | 10
SG-10LZ23R 3
_ SG-10LLZ23S | g 40 400 -40t0+150 | 1.05 | 100 | 0.05 | 23:3 | 10
SG-10LLZ23R
SG-14LXZS
_ 9G-14lALo | 16 35 350 -40 to +200 1.15 100 0.05 2243 100 4
SG-14LXZR

External Dimensions (unit: mm)

Fig. 1

S:19.0°1°

R: 23.010
S:19.0410
R: 23.0*1°

)J\ S Polarity
E + 4

S type R type

Polarity

bt

S type R type

5t0.4

Fig. 3 e Fig. 4 e

10.7

13.5
10.0

oS
SN

24.0
@ ‘
Tm
-8
~
>
(1.5)
@)
|
5
5

R1.2
~R12
_l i 4 Li) Polarity Polarity
g @yl 7% '1_’_\] *
O x|
|30 06| a4 * * g
. S
X R type S type fo|T S type R type

Iw K

o [ro)

" Ma0

4.7
8max

‘ #9.0 ‘ 1 27
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High-voltage Diodes for Igniters

Absolute Maximum Ratings Electrical Characteristics (Ta=25°C)
IF (av) IrRsm Irsm
Vam | (mMA) (mA) (A) Ti | Tstg | VF I Vz Fig.
Part No. (kV) 50 Hz P:ﬁl]k ;Iealer']% &l Peak value V) » (1A) (kV) No
half-wave | ;2 ilar wave | Of 50 Hz max | Condiion| yo_ vy | Ir=1 00uA ’
signal | " with 100us | half-wave C) IF(MA)| ~ hax
average B th signal
SHV-01JN| 0.5 30 30 3 1 0.55t01.0| 2
SHV-05J 25 30 30 3 -40 to +150 5 10 10 26to50| 1
SHV-06JN | 3.0 30 10 3 6 3.2t06.0| 2
External Dimensions (unit: mm)
Fig. 1 (SHV-05J) Fig. 2 (SHV-06JN)
'-Q ¢ 2-510.2 0
S C0.5 =]
- \ AN
| ® g | s |
27min | 27min | 27min 6.5 27min
+0.2

$2.5102



Power Zener Diode

® (Ta=25°C)
Absolute Maximum Ratings Electrical Characteristics
. V- IR Fig.
PatNo. | p | pp | Voo | 1 2 T Tstg | 2R Va=toe | No Remarks
instantaneous u
w) W) v (°C) current Iz (mA)|  max
SFPZ-68 1 50 20 2 -40to +150 | 25.0to 31.0 1 10 1
SJPZ-K28* 1 | BGms) | 9o 2 | -55t0+150 | 25.0t031.0 | 1 10 2
SJPZ-E18* 1 13 — -55to +150 | 16.8 to 19.1 1 10 2
Surface-mount
SJPZ-E27* 1 85 20 — -55to +150 | 25.1 to 28.9 1 10 2 | type
SJPZ-E33* 1 |(500us)| 25 | _— | _55t0+150 | 31.0t035.0 | 1 10 | 2
SJPZ-E36* 1 27 — -55to +150 | 34.0 to 38.0 1 10 2
1500 " .
PZ628 5 (5ms) 20 65*1 | -40to +150 | 25.0 to 31.0 10 50 3 | Axial type #1: Izsm conditions
SZ-10N27 5 — 22 70*1 | -55to +175 24 to 30 10 10 4 lrsm |-
SZ-10N40* 5 — 22 40*1 | -565to0 +175 36 to 40 10 10 4 Irsm
Surface-mount 5
SZ-10NN27 6 — 22 90*1 | -55to +175 24 to 30 10 10 4 | type
SZ-10NN40* 6 -_ 22 55*1 | -55to +175 36 to 40 10 10 4 P—rs -
ms ime
* under development
External Dimensions (unit: mm)
Fig. 1 4,52 Fig. 2 4,502
‘ —te —te— ‘
o DI I A
o
[{ \ﬂ IR T )
o °© [t}
m- =— 5[
1.35%04 ‘ 2.0min ‘ 1.3504 ‘ ‘ 1.4202 ‘ ‘
T T [>T 1.3104 | oq | 1.3104
5.1 hex] 1.5%02 5.0-01
I
Fig. 3 iy $1.3:005 Fig. 3 [EE
Cathode marking ?g)j 35 5:0.3
o e 2:0.3
ERE | "*i
Qo * ‘
8le !
‘ ‘ 3 . gl
#10.002 S 3| . o
T ' Tl e =
| aE
2 | v
- B Y
2.7:03 ‘ 3
YT S5 §
129
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General-purpose Diodes

Rectifier Diodes

B Surface-mount

| fﬁ?" Ir Ir(H)
Vem IF (av) Tj Tstg VE (uA) (mA) Rth ) Weight
Part No. M | @ [FeEe] eoy) | o) | (V) |Condition | Veovem | VezVew | Condiion| (CW) | Package | g
WErTe max | Ir(A) max max | Ta(°’C)
SFPM-52 200 0.9 30 1.0 | 1.0 10 50 100 20 1 0.072
SFPM-62 1.0 45 0.98 | 1.0 10 50 100 20 1 0.072
-40 to +150
SFPM-54 400 0.9 30 1.0 | 1.0 10 50 100 20 1 0.072
SFPM-64 1.0 45 098 | 1.0 10 50 100 20 1 0.072
B Surface-mount
IFsm Ir Ir (H)
Part No. VRm IF (av) A) Tj Tstg VF (LA) (mA) tr @ tr @ Rth.) Package Weight
- v) (A)  [Peakyael c) | (°C) (V) | Condition | vr=Vem | Ve=Vem | Condition| (ns) | Condition | (ns) | Condition | (*C/W) 9 )
has'{a'r“'gl"e max | If(A) max max | Ta(°C) 1F/Irp (MA) I/Irp (MA)
SFPL-52 0.9 25 0.98 | 1.0 10 1 150 (Tj)| 50 | 100/100 | 35 | 100/200 20 1 0.072
SFPL-62 oo 10 25 0.98 | 2.0 10 1 150 (Tj)| 50 | 100/100 | 35 | 100/200 20 1 0.072
MPL-102S 10.0 65 -40to +150 | 0.98 | 5.0 100 0.2 150 40 | 100/100 | 30 | 100/200 | 2.5 2 1.4
MP2-202S 20.0 110 0.98 | 10.0 200 0.4 150 50 | 100/100 | 35 | 100/200 | 2.5 2 1.4
SFPL-64 400 | 1.0 25 1.3 | 1.0 10 0.05 150 50 | 100/100 | 30 | 100/200 20 1 0.072
B Surface-mount
| (Ff\;n Ir Ir (H)
Vem IF (av) Tj Tstg Ve (LA) (mA) Rth ) Weight
FaE N, M | @ [Pl eo) | o) | VM) |Condtion | Veovem | VezVew | Condiion| (CAW) | Package | g
i max | Ir(A) max max | Ta(°C)
SFPJ-53* 30 1.0 30 0.45 | 1.0 1.0 35 150 20 1 0.072
SFPJ-63 30 2.0 40 0.45 | 2.0 2.0 70 150 20 1 0.072
SFPJ-73 30 3.0 50 0.45 | 3.0 3.0 100 150 20 1 0.072
SFPB-54 40 1.0 30 055 | 1.0 1 35 150 20 1 0.072
SFPB-64 40 2.0 60 0.55 | 2.0 5 70 150 20 1 0.072
SFPE-64 40 2.0 40 0.6 2.0 0.2 70 150 20 1 0.072
SFPB-74 40 3.0 60 -40to +150 | 0.5 2.0 5 100 150 20 1 0.072
SFPB-56 60 0.7 10 0.62 | 0.7 1 30 150 20 1 0.072
SFPW-56 60 1.5 25 0.7 1.5 1 70 150 20 1 0.072
SFPB-66 60 2.0 25 0.69 | 2.0 1 55 150 20 1 0.072
SFPB-76 60 2.0 40 062 | 2.0 2 70 150 20 1 0.072
SFPB-59 90 0.7 10 0.81 | 0.7 1 30 150 20 1 0.072
SFPB-69 90 1.5 40 0.81 | 1.5 2 55 150 20 1 0.072
* under development
External Dimensions (unit: mm)
1: (Surface-mount SFP) 2: (TO-2208)
4. 5*02 6.5104
‘ 54700
2 ! |
o S Y
8 I ;
;A
3
/ \ 8 . ‘
] o 3 [H
o Y o H
I +0.1 1 15‘“‘
] 0.8 ! | b) Polarity
1.3504 2.0min 1.35%04 1.4%02 2.09%05 5 0905 c) Lot No.
I T
5.1 34 1,592 [1 LJ ﬂ @ | @ (Commonvith heatsink) | (3
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N.C Cathode Anode




General-purpose Diodes - Taping Specifications

Taping Specifications

Taping . : - P : : Packaging
Name Taping Dimensions (mm) Packaging Dimensions (mm) and Markings Quantity
Emboss taping - Reel
452 [ 4.0 4159 Marking of Part No.,
— - Lot No., quantity, etc.
dl0 ) .
i g o |3
V o/ i 5
e T ARG
9 b IS . = 1,800 pcs.
ZLL\_/J J O* T ’(Lg , p
1.35°¢| _|2.omin _|1.95¢ L_me N per reel
5.184 1,502 -
Pull out direction
A suffix "V" is (1) The right side of the tape is the cathode viewing in the unfold direction. ‘ 3.1 ‘ 1 782 1441 2.0%05
added to Part (2) The product is inserted into the case with the installed electrode on the lower side. 1
No. for tape (3) A leader tape 150 to 200mm long is provided on the unfolding edge.
Kagi (4) A space of at least 10 pitches equivalent is provided on either end of the tape.
packaging. (5) Taping with reversed diode polarity is available on request (taping name VL).
Power Surface-mount - Taping Specifications
Taping Taping Dimensions (mm) Packaging Dimensions (mm) and Markings Packaging
Name Quantity
.
Pull out direction Quantity Disc: both-face white
aping name - ted dboard
VL 00000000 l%l Core: foamen ;yr?r o
— 3,000 pcs.
o
L (3l rLIele]
A suffix "VL" is T -J per reel
added to Part 101 2 3
$1.50 o1 T g eal par) ©| 4 geo:
No. for tape L el 1200 /7(s ol a9
packaging. o= e |=
[t
/\ \ ) % 1.
10,801 \{Seal part) oy ;:lso-“i =
" . .8 % -
Pull Mﬁcmn (Bottom dimensions) e m._J
VR 00000000
TERIC) [ ORI | [ TR 3,000 pcs.
S | I | per reel
A suffix "VR" is
added to Part
No. for tape
packaging.
High-voltage diodes for ignition - Taping Specifications
Taping Taping Dimensions (mm) Packaging Dimensions (mm) and Markings Packaging
Name Quantity
Axial taping
(N—t
V 1 - 4’§ Part No.
- £ Lot No.
= & Quantity 5,000 pcs.
———— i 420415 per reel
— ¢7511.5
A suffix "V1" is — 1.0max N
Eddid tto Part N J\“ ! E i
O. for tape £1.0 1 +1.0 L 4
packaging. & 58 - L & LLOJJ
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General-purpose Diodes - Taping Specifications

Power Zener Surface-mount - Taping Specifications
Taping - . .
Name Taping Dimensions (mm)

Packaging Dimensions (mm) and Markings Pgﬁgﬁ%itr;g

Pull out direction

D
VL PO OO O

750 pcs.
A suffix "VL" is
added to Part

[rETe] (R per reel
$1.50:01 ey 40001 Sm 56401
No. for tape 2.00:1 N —r—»
packaging. [6666666666% 606 S %
)
3 oo| [
?; Z‘ PR T
@ 2 8 HEHE
\ E ﬁ 255"
+ o
Pull out direction $1.50:025
RTYPE LTYPE 16.00%0-1 0.40:005
VR | oo -
10.80:01 r
| Bl s 750 pcs.
T per ree
A suffix "VR" is =
added to Part The label showing the
No. for tape
packaging.

product name, quantity
and production lot is
attached to the reel.
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General-purpose LEDs

Uni-Color LED Lamps

Absolute Maximum Ratings

(Ta=25°C)
. Ratings -
REETEED Wt GaP_ | GaAsP | GaAfAs | AfGalnP | IGaN | GaN SEREIIE
Po mW 75 120
[ mA 30
Alp mA/°C -0.45 Above 25°C
Irp mA 100 [ 70 f=1kHz, tw=100ys
VR Vv 3 5
Top °C -30to +85 [ -30to +80
Tstg °C -30 to +100
Electro-optical characteristics (Ta=25°C) P S
Outline Emitting color Part No Lens color Ve lv peaiwaysieng il fiDomsariyavsleath i SE| 2
g ’ V) (mcd) [ Condition | (hm) Ap (nm) Ch'tp ial ,§ g| @
typ max typ IF(mA) typ typ maena w
SEL1110R Diffused red 2.8 X
Deep red SEL1110W Diffused white 2.0 2.5 2.8 5 700 625 GaP X
SEL1110S Tinted red 4.5 X
L . SEL1610W Diffused white 250 X
High-intensity red 1.75 2.2 20 660 642 GaA!A
rimensivre® | seLte10c Clear 300 * T x
SEL1210R Diffused red 26 X
Red 1.9 2.5 20 630 620 GaAsP
© SEL1210S Tinted req 75 X
SEL1810D Diffused orange 18 X
Amber 1.9 2.5 10 610 605 GaAsP 1
SEL1810A Tinted orange 37 X
SEL1910D Diffused orange 14 X
(o] 1.9 2.5 10 587 590 GaAsP
range SEL1910A Tinted orange 25 S X
SEL1710Y Diffused yellow 22 X
Yello 2.0 2.5 10 570 571 GaP
v SEL1710K Tinted yellow 65 X
SEL1410G Diffused green 32 X
Gi 2.0 2.5 20 560 567 GaP
reen SEL1410E Tinted green 84 a X
Pure green SEL1510C Clear 2.0 2.5 50 20 555 559 GaP X
SEL1210RM Diffused red 36 X
Red 1.9 2.5 20 630 620 GaAsP
SEL1210SM Tinted red 75 X
SEL1810DM Diffused orange 18 X
Amber 1.9 2.5 10 610 605 GaAsP
SEL1810AM Tinted orange 37 X
SEL1910DM Diffused orange 19 X
O 1.9 2.5 10 587 590 GaAsP 2
5¢ Round range SEL1910AM Tinted orange 34 T
Yellow SEL1710KM Tinted yellow 2.0 2.5 65 10 570 571 GaP X
SEL1410GM Diffused green 30 X
Gi 2.0 2.5 20 560 567 GaP
reen SEL1410EM Tinted green 84 a X
Pure green SEL1510CM Clear 2.0 2.5 50 20 555 559 GaP X
Ultra high-intensity red SELU1210CXM Clear 2.0 2.5 280 20 635 625 AfGalnP X
Ultra high-intensity orange |  SELU1910CXM-S Clear 2.0 2.5 450 20 591 589 AfGalnP | X
Ultra high-intensity pure green |  SELU1D10CXM Clear 3.3 4.0 2000 20 525 530 InGaN X 3
Ultra high-intensity blue |  SELU1E10CXM Clear 3.3 4.0 600 20 468 470 InGaN X
Ultra high-intensity blue SELS1E10CXM-M Clear 3.7 4.2 1000 20 468 470 InGaN X
Ultra high-intensity red SELU1250CM Clear 2.0 2.5 900 20 635 625 AlGalnP | O
SEL1250SM Tinted red 75 O
Red 1.9 2.5 20 630 620 GaAsP
SEL1250RM Diffused red 48 O
SEL1850AM Tinted orange 90 O
Amb 1.9 2.5 20 610 605 GaAsP
moer SEL1850DM Diffused orange 60 S O
Orange SEL1950KM Tinted orange 1.9 2.5 96 20 587 590 GaAsP O 4
SEL1450EKM Tinted green 190 O
Green 2.0 25 20 560 567 GaP
SEL1450GM-YG Diffused green 120 O
Pure green SEL1550CM Clear 2.0 2.5 72 20 555 559 GaP O
Ultra high-intensity pure green | SELU1D50CM Clear 3.3 4.0 6000 20 525 530 InGaN X
Ultra high-intensity blue SELU1E50CM Clear 3.3 4.0 1850 20 468 470 InGaN X
High-intensity red SEL1615C Clear 1.75 2.2 170 20 660 642 GaAfAs X 5
4.6X5.6¢ Ultra high-intensity red SELU1253CMKT Clear 2.0 2.5 200 20 635 625 AfGalnP | X 6
Egg-shaped Green SEL1453CEMKT Tinted green 2.0 2.5 140 20 560 567 GaP X
SEL4110S Tinted red 2.4 X
D d 2.0 2.5 5 700 625 GaP
eep re SEL4110R Diffused red 1.7 @ x
SEL4210S Tinted red 30 X
Red 1.9 2.5 20 630 620 GaAsP
© SEL4210R Diffused red 17 X
SEL4810A Tinted orange 20 X
44 Round Amb 1.9 2.5 10 610 605 GaAsP 7
# Rou moer SEL4810D Diffused orange 15 S X
SEL4910A Tinted orange 26 X
Orange 1.9 2.5 10 587 590 GaAsP
9 SEL4910D Diffused orange 16 X
Yellow SECATTOKS Tintedyellow | 5 o 2.5 36 10 570 571 Gap X
SEL4710Y Diffused yellow 14 X




General-purpose LEDs

Uni-Color LED Lamps
Electro-optical characteristics (Ta=25°C) . S
B ey v Peak wavelength | Dominant wavelength . £5 z
Outline Emitting color Part No. Lens color Vi :
2 5 (med) [ Gondition| AP (m Chip o | BE| 2
typ max typ IF(mA) typ typ
SEL4410E Tinted green 87 X
G 2.0 2.5 20 560 567 GaP
reen SEL4410G Diffused green 34 a X 7
Ultra high-intensity green |  SELU4410CKT-S Clear 2.1 2.5 170 20 560 562 AfGalnP | X
Pure green SEL4510C Clear 2.0 2.5 45 20 555 559 GaP X
SEL4114S Tinted red 3.8 O
D d 2.0 2.5 10 700 625 GaP
eepre SEL4114R Diffused red 2.8 a O
SEL4214S Tinted red 40 O
Red 1.9 2.5 20 630 620 GaAsP
© SEL4214R Diffused red 24 * [©o
4¢ Round SEL4814A Tinted orange 20 O
Amber 1.9 2.5 10 610 605 GaAsP
SEL4814D Diffused orange 15 O
SEL4914A Tinted orange 26 O 8
O 1.9 2.5 10 587 590 GaAsP
range SEL4914D Diffused orange 11 S O
SEL4714K Tinted yellow 38 O
Yellow 2.0 2.5 10 570 571 GaP
SEL4714Y Diffused yellow 27 O
SEL4414E Tinted green 69 O
G 2.0 2.5 20 560 567 GaP
reen SEL4414G Diffused green 48 a O
Pure green SEL4514C Clear 2.0 2.5 26 20 555 559 GaP O
SEL6110S Tinted red 3.9 O
D d 2.0 2.5 10 700 625 GaP
eepre SEL6110R Diffused red 26 @ o
SEL6210S Tinted red 41 O
Red 1.9 2.5 20 630 620 GaAsP
© SEL6210R Diffused red 18 pill e
SEL6810A Tinted orange 22 O
Amber 1.9 2.5 10 610 605 GaAsP
SEL6810D Diffused orange 9.6 O
Ultra high-intensity orange| SELU6910C-S Clear 2.0 2.5 550 20 591 589 AdGalnP | O
SEL6910A Tinted orange 22 O
(o] 1.9 2.5 10 587 590 GaAsP 9
range SEL6910D Diffused orange 11 S O
SEL6710K Tinted yellow 37 O
Yello 2.0 2.5 10 570 571 GaP
v SEL6710Y Diftused yellow 1 o
SEL6410E Tinted green 90 O
G 2.0 2.5 20 560 567 GaP
reen SEL6410G Diffused green 30 a O
SEL6510C Clear 42 O
Pure green 2.0 2.5 20 555 559 GaP
ure g SEL6510G Diffused green 9.6 O
Blue SEL6E10C Clear 4.0 4.8 60 20 430 466 GaN O
Ultra high-intensity SELU6614C-S Clear 20 25 150 20 650 639 AgGalnP O
deep red SELU6614W-S Difused white | : 9 o
Ultra high-intensity red SELU6214C Clear 2.0 2.5 180 20 635 625 AlGalnP O
Red SEL6214S Tinted red 1.9 2.5 18 20 630 620 GaAsP O
Amber SEL6814A Tinted orange 1.9 2.5 9.0 10 610 605 GaAsP O
Ultra high-intensity light amber |  SELS6B14C Clear 2. 2.5 120 20 600 596 AfGalnP | O
Ultra high-intensity orange| SELU6914C-S Clear 2.0 2.5 180 20 591 589 AgGalnP O
Orange SELE914A Tintedorange | 4 g 2.5 8.0 10 587 590 GaAsP | =
34 Round SEL6914W Diffused white 5.0 O 10
Ultra high-intensity yellow |  SELU6714C Clear 2.1 2.5 60 20 572 571 AlGalnP | O
SEL6714K Tinted yellow 66 O
Yell 2.0 2.5 20 570 571 GaP
etow SEL6714W Diffused white 30 B O
Green SEL6414E Tinted green 2.0 2.5 42 20 560 567 GaP O
Ultra high-intensity green |  SELU6414G-S Diffused green 2.1 2.5 30 20 560 562 AlGalnP | O
Deep green SEL6414E-TG Tinted green 2.0 2.5 18 20 558 564 GaP O
Pure green SEL6514C Clear 2.0 2.5 12 20 555 559 GaP O
Ultra high-intensity pure green |  SELS6D14C Clear 3.3 4.0 300 20 518 525 InGaN O
Ultra high-intensity blue SELS6E14C-M Clear 3.7 4.2 70 20 468 470 InGaN O
Red SEL6215S Tinted red 1.9 2.5 45 20 630 620 GaAsP O
Orange SEL6915A Tinted orange 1.9 2.5 60 20 587 590 GaAsP O
Yellow SEL6715C Clear 2.0 2.5 90 20 570 571 GaP O 1
Green SEL6415E Tinted green 2.0 2.5 81 20 560 567 GaP O
Pure green SEL6515C Clear 2.0 2.5 44 20 555 559 GaP O
SEL2110S Tinted red 4 X
Deep red SEL2110R Diffused red 2.0 25 1.8 10 700 625 GaP X
SEL2110W Diffused white 1.8 X
High-intensity red SEL2610C Clear 1.75 2.2 60 20 660 642 GaAfAs X
Ultra high-intensity deepred |  SELU2610C-S Clear 2.0 2.5 300 20 650 639 AfGalnP | X
SEL2210S Tinted red 40 X 12
Red SEL2210R Diffused red 1.9 2.5 15 20 630 620 GaAsP X
SEL2210W Diffused white 15 X
SEL2810A Tinted orange 22 X
Amb 1.9 2.5 10 610 605 GaAsP
moer SEL2810D Diffused orange 9.0 S X
Ultra high-intensity light amber |  SELU2B10A-S Tinted orange 2.0 2.5 300 20 598 595 AfGalnP | X
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General-purpose LEDs

Uni-Color LED Lamps
Electro-optical characteristics (Ta=25°C) 5o g
8 e | Peak wavelength | Dominant wavelength q g5
Outline Emitting color Part No. Lens color VF (V) (mgd) R Ap (nm)g Ap (nm) o glr:tgrial § é hg-,
typ max typ IF(mA) typ typ
SEL2910A Tinted orange 16 X
Orange SEL2910D Diffused orange 19 25 8.0 10 S87 590 GaAsP X
Ultra high-intensity yellow |  SELU2710C Clear 2.1 25 270 20 572 571 AlGalnP X
SEL2710K Tinted yellow 40 X
Yellow SEL2710Y Diffused yollow 2.0 2.5 12 10 570 571 GaP <
SEL2410E Tinted green 77 X
Green SEL2410G Diffused groen 2.0 2.5 20 20 560 567 GaP > 12
SEL2510C Clear 43 X
Pure green SEL2510G Diffused green 2.0 2.5 8.2 20 555 559 GaP >
Ultra high-intensity pure green|  SELU2D10C Clear 3.3 4.0 1200 20 525 530 InGaN X
Ultra high-intensity blue| SELU2E10C Clear 3.3 4.0 400 20 468 470 InGaN X
34 Round Blue SEL2E10C Clear 4.0 4.8 60 20 430 466 GaN X
Ultra high-intensity red SELU2215R-S Diffused red 2.0 2.5 380 20 632 624 AgGalnP X
SEL2215S Tinted red 45 X
Red SEL2215R pe— 1.9 2.5 38 20 630 620 GaAsP <
SEL2815A Tinted orange 80 X
Amber SEL2815D Diffused orange 19 25 60 10 610 605 GaAsP X
SEL2915A Tinted orange 81 X
Orange SEL2915D Diffused orangs 1.9 2.5 53 10 587 590 GaAsP < 13
SEL2715K Tinted yellow 130 X
Yetiow SEL2715Y Diftused yalow |~ 25 1m0 | ° 570 o Gk X
Green SEL2415E Tinted green 20 25 110 20 560 567 GaP X
SEL2415G Diffused green 72 X
Pure green SEL2515C Clear 2.0 2.5 52 20 555 559 GaP X
Red SEL1213C Tinted red 1.9 2.5 7.0 20 630 620 GaAsP X
Amber SEL1813A Tinted orange 1.9 2.5 8.0 20 610 605 GaAsP X
Orange SEL1913K Tinted light orange 1.9 2.5 8.0 20 587 590 GaAsP X 14
Yellow SEL1713K Tinted yellow 2.0 2.5 15 20 570 571 GaP X
Green SEL1413E Tinted green 2.0 2.5 12 20 560 567 GaP X
Pure green SEL1513E Tinted light green 2.0 2.5 5.0 20 555 559 GaP X
Ultra high-intensity red | SELU6213C-S Clear 2.0 2.5 30 20 632 624 AgGalnP | O
Ultra high-intensity light amber |  SELS6B13W Diffused white 2.0 2.5 60 20 600 596 AdGalnP | O
Inverted-cone Green SEL6413E Tinted green 2.0 2.5 14 20 560 567 GaP O 15
typ for surface Deep green SEL6413E-TG Tinted green 2.0 2.5 6 20 558 564 GaP O
illumination Pure green SEL6513C Clear 2.0 25 5.0 20 555 559 GaP ©)
High-intensity red SEL2613CS-S Tinted light red 1.75 2.2 20 20 660 642 GaA/fAs X
Red SEL2213C Tinted red 1.9 2.5 7.0 20 630 620 GaAsP X
Amber SEL2813A Tinted orange 1.9 2.5 8.0 20 610 605 GaAsP X
Orange SEL2913K Tinted orange 1.9 2.5 8.0 20 587 590 GaAsP X 16
Yellow SEL2713K Tinted yellow 2.0 2.5 17 20 570 571 GaP X
SEL2413E Tinted green 14 X
Green SEL2413G Diffssed green 2.0 2.5 12 20 560 567 GaP <
Pure green SEL2513E Tinted green 2.0 2.5 5.0 20 555 559 GaP X
High-intensity red SEL5620C Clear 1.75 2.2 100 20 660 642 GaA/lAs O
Ultra high-intensity deepred |  SELU5620S-S Tinted red 2.0 2.5 100 20 650 639 AlGalnP O
Ultra high-intensity red | SELU5220C-S Clear 2.0 2.5 120 20 632 624 AdGalnP | O
Red SEL5220S Tinted red 1.9 2.5 20 20 630 620 GaAsP O
Ultra high-intensity amber |  SELU5820C-S Clear 2.0 2.5 150 20 611 605 AfGalnP O
5mm Pitch lead Amber SEL5820A Tinted orange 1.9 2.5 12 20 610 605 GaAsP O 17
rectangular Ultra high-intensity light amber |  SELU5B20C Clear 2.0 25 120 20 600 596 AlGalnP O
Orange SEL5920A Tinted orange 1.9 2.5 12 20 587 590 GaAsP O
Ultra high-intensity yellow |  SELU5720C Clear 2.1 25 50 20 572 571 AlGalnP O
Green SEL5420E Tinted green 2.0 2.5 20 20 560 567 GaP O
Pure green SEL5520C Clear 2.0 2.5 6.0 20 555 559 GaP O
Blue SEL5E20C Clear 4.0 4.8 10 20 430 466 GaN O
Ultra high-intensity red | SELS5223C Clear 2.0 2.5 100 20 635 625 AdGalnP | O
Red SEL5223S Tinted red 1.9 2.5 25 20 630 620 GaAsP O
Amber SEL5823A Tinted orange 1.9 2.5 35 20 610 605 GaAsP O
Ultra high-intensity light amber |  SELS5B23C Clear 2.0 2.5 135 20 600 596 AlGalnP O
Ultra high-intensity orange |  SELS5923C Clear 2.0 2.5 145 20 591 589 AfGalnP | O
5mm Pitch lead Orange SEL5923A Tinted orange 1.9 2.5 35 20 587 590 GaAsP O 18
bow-shaped | uitra high-intensity yellow | SELU5723C Clear 241 2.5 155 20 572 571 AgGalnP | O
Yellow SEL5723C Clear 2.0 2.5 60 20 570 571 GaP O
Green SEL5423E Tinted green 2.0 2.5 40 20 560 567 GaP O
Pure green SEL5523C Clear 2.0 2.5 13 20 555 559 GaP O
Ultra high-intensity blue| SELU5E23C Clear 3.3 4.0 180 20 468 470 InGaN O
Blue SEL5E23C Clear 4.0 4.8 20 20 430 466 GaN O




General-purpose LEDs

Bi-Color LED Lamps

Absolute Maximum Ratings

(Ta=25°C)
i Ratings -
Parameter Unit GaP__ | GaAsP | GaAlAs | AfGalnP | InGaN S
Po mwW 75 120 Also applies to simul lighting
IF mA 30
Alr mA/°C -0.45 Above 25°C
Irp mA 100 f=1kHz, tw=100us
Vr ') 3 5
Top °C -30 to +85
Tstg °C -30 to +100
Electro-optical characteristics (Ta=25°C) 5.| ©
A R Iv Peak wavelength | Dominant wavelength . 8 § =z
Outline Part No. Emitting color | Lens color VE (V) (mcd) [ Gondition Ap (nm) Ap (nm) %r;t% el Common § g ug-,
typ max typ IF (mA) typ typ
Deep red 2.0 2.5 15 20 700 625 GaP
SML11516C Cl Cathode| X
Pure green e 2.0 25 50 20 555 559 GaP
D¢ d 2.0 2.5 6.0 20 700 625 GaP
SML1516W e Diffused white Cathode| X
Pure green 2.0 2.5 20 20 555 559 GaP
Red 1.9 2.5 65 20 630 620 GaAsP
SML1216C ¢ Clear Cathode| X
Green 2.0 2.5 90 20 560 567 GaP
Red 1.9 2.5 60 20 630 620 GaAsP
SML1216W < Diffused white Cathode| X
Green 2.0 2.5 60 20 560 567 GaP
Amb 1.9 2.5 50 20 610 605 GaAsP
SML1816W e Diffused white Cathode| X
Green 2.0 2.5 60 20 560 567 GaP
[ 1.9 2.5 45 20 587 590 GaAsP
5¢ Round | SML19416W enee Diffused white Cathode| X | 19
Green 2.0 2.5 60 20 560 567 GaP
Ultra high-intensity red 2.0 2.5 500 20 632 624 AlGalnP
SMLU12E16C PRIV Glear Cathode| X
Ultra high-intensity blue 3.3 4.0 400 20 468 470 InGaN
Ultra high-intensity red 2.0 2.5 250 20 632 624 AlGalnP
SMLU12E16W 2T I Difused white Cathode| X
Ultra high-intensity blue 3.3 4.0 150 20 468 470 InGaN
Ultra high-intensity red 2.0 2.5 250 20 632 624 AlGalnP
SMLU12D16W Y ] Diffused white Cathode| X
Ultra high-intensity pure green 3.3 4.0 700 20 525 530 InGaN
Ultra high-intensity amb: 2.0 2.5 800 20 611 605 AlGalnP
SMLU18D16C |-V ey Cathode| X
Ultra high-intensity pure green 3.3 4.0 2000 20 525 530 InGaN
Ultra high-intensity amb 2.0 2.5 300 20 611 605 AlGalnP
SMLU18D16W-S [ Y T pituced white Cathode| X
Ultra high-intensity pure green 3.3 4.0 500 20 525 530 InGaN
Red 1.9 2.5 15 20 630 620 AGaAsP
SML72420C ¢ Clear Cathode| O
Green 2.0 2.5 20 20 560 567 GaP
3.3X6 Amber 1.9 2.5 10 20 610 605 GaAsP
SML78420C Cl Cathod 20
Rectangular Green oar 2.0 25 20 20 560 567 Gap | Cathode| ©
o] 1.9 2.5 10 20 587 590 GaAsP
SML79420C ronee Clear Cathode| O
Green 2.0 2.5 20 20 560 567 GaP
Red 1.9 2.5 25 20 630 620 GaAsP
SML72423C e Clear Cathode| O
Green 2.0 2.5 35 20 560 567 GaP
Red 1.9 2.5 25 20 630 620 GaAsP
SML72923C ¢ Clear Cathode| O
Orange 1.9 2.5 25 20 587 590 GaAsP
Amb 1.9 2.5 25 20 610 605 GaAsP
SML78423C e Clear Cathode| O
Green 2.0 2.5 35 20 560 567 GaP
3.3%6 Orange 1.9 25 25 20 587 590 GaAsP
SML79423C Cl Cathode| O | 21
Bow-shaped Green oar 2.0 25 35 20 560 657 Gap | 0%
Ultra high-intensit 2.0 2.5 150 20 590 590 AlGalnP
SMLS79723C ISR OE]  Glear Cathode| O
Yellow 2.0 2.5 40 20 570 571 GaP
Ultra high-intensity red 2.0 2.5 120 20 635 625 AlGalnP
SMLU72423C-8 [~ VI Gloar Cathode| O
Ultra high-intensity green 2.2 2.5 30 20 560 567 AlGalnP
Ultra high-intensit 2.0 2.5 150 20 590 590 AlGalnP
SMLU79423C-8 | o 8L o Cathode| O
Ultra high-intensity green 2.2 2.5 30 20 560 567 AlGalnP
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General-purpose LEDs

Surface Mount LEDs

Absolute Maximum Ratings

(Ta=25°C)
. Ratings -
RIS Wt GaP_ | GaAsP | GaAlAs | et [ nGaN | GaN SEREIE
IF mA 30
Alp mA/°C -0.45 Above 25°C
Irp mA 70 f=1kHz, tw=100us
VR \" 4 5
Top °C -30 to +85 -25 to +85
Tstg °C -30 to +100
Uni-Color Surface Mount LEDs
Electro-optical characteristics (Ta=25°C) S
Outline Emitting color Part No. Lens color VF (V) (mlgd) R Pea}l:p P Domi}hn:;n(nm) ﬂ;it%rial E
typ max typ IF(mA) typ typ 5
Red SEC4201C Clear 1.9 2.5 10 20 630 620 GaAsP
Amber SEC4801C Clear 1.9 2.5 16 20 610 605 GaAsP
Orange SEC4901C Clear 1.9 2.5 13 20 587 590 GaAsP
Side view Yellow SECA4701C Clear 2.0 2.5 25 20 570 571 GaP
(flat lens type) Green SEC4401C Clear 2.0 25 22 20 560 567 GaP 22
Deep green SEC4401E-TG Tinted green 2.0 2.5 11 20 558 564 GaP
Pure green SEC4501C Clear 2.0 2.5 8.0 20 555 559 GaP
Ultra high-intensity blue | SECU4E01C Clear 3.3 4.0 50 20 468 470 InGaN
Red SEC4203C Clear 1.9 2.5 15 20 630 620 GaAsP
Amber SEC4803C Clear 1.9 2.5 20 20 610 605 GaAsP
Side view Orange SEC4903C Clear 1.9 2.5 15 20 587 590 GaAsP
(inner lens type) Yellow SEC4703C Clear 2.0 2.5 35 20 570 571 GaP 23
Green SEC4403C Clear 2.0 2.5 33 20 560 567 GaP
Deep green SEC4403E-TG Tinted green 2.0 2.5 15 20 558 564 GaP
Pure green SEC4503C Clear 2.0 2.5 10 20 555 559 GaP
Deep red SEC1101C Clear 2.0 2.5 1.5 20 700 625 GaP
High-intensity red | SEC1601C Clear 1.7 2.2 25 20 660 642 GaA/lAs
Red SEC1201C Clear 1.9 2.5 10 20 630 620 GaAsP
Amber SEC1801C Clear 1.9 2.5 16 20 610 605 GaAsP
Orange SEC1901C Clear 1.9 2.5 13 20 587 590 GaAsP
3X1.5 Yellow SEC1701C-YG Clear 2.0 2.5 25 20 570 571 GaP o4
(flat lens type) Green SEC1401C Clear 2.0 2.5 22 20 560 567 GaP
Deep green SEC1401E-TG Tinted green 2.0 2.5 11 20 558 564 GaP
Pure green SEC1501C Clear 2.0 2.5 8.0 20 555 559 GaP
Ultra high-intensity pure green | SECU1D01C Clear 3.3 4.0 150 20 525 525 InGaN
Ultra high-intensity blue | SECU1E01C Clear 3.3 4.0 50 20 470 468 InGaN
Blue SEC1E01C Clear 3.9 4.8 6.0 20 430 466 GaN
High-intensity red | SEC1603C Clear 1.7 2.2 35 20 660 642 GaA/lAs
Ultra high-intensity red | SECS1203C Clear 1.9 2.5 100 20 635 625 ALGalnP
Red SEC1203C Clear 1.9 2.5 15 20 630 620 GaAsP
Ultra high-intensity amber| SECS1803C Clear 1.9 2.5 10 3 615 607 ALGalnP
Amber SEC1803C Clear 1.9 2.5 20 20 610 605 GaAsP
(innef’f;f ype) | Utrahighintensity orange | SECS1903C Clear 1.9 25 70 20 590 590 AfGalnP | 25
Orange SEC1903C Clear 1.9 2.5 15 20 587 590 GaAsP
Yellow SEC1703C Clear 2.0 2.5 35 20 570 571 GaP
Green SEC1403C Clear 2.0 2.5 33 20 560 567 GaP
Deep green SEC1403E-TG Tinted green 2.0 2.5 15 20 558 564 GaP
Pure green SEC1503C Clear 2.0 2.5 10 20 555 559 GaP




General-purpose LEDs

Surface Mount LEDs

Uni-color / Bi-color Surface Mount LEDs with two elements

Electro-optical characteristics (Ta=25°C)

s
. - Iv Peak wavelength | Dominant wavelength . Z
Outline Part No. Emitting color Lens color VF (V) (mcd) [Condition Ap (nm) Ap (nm) Chip °©
material i
typ max typ IF(mA) typ typ
Red 1.9 25 10 20 630 620 GaAsP
SEC2422C cl
Green ear 2.0 25 20 20 560 567 GaP
G 2.0 25 20 20 560 567 GaP
SEC2442C reel Clear =
Green 2.0 25 20 20 560 567 Gap
High-intensity red 17 2.2 20 20 660 642 GaAlAs
EC2462 cl
ST Green ear 2.0 25 20 20 560 567 GaP
s Orange 1.9 2.5 10 20 587 590 GaAsP
SEC2492C Clear 26
(flat lens type) Green 2.0 2.5 20 20 560 567 GaP
Pure green 2.0 2.5 5.0 20 555 559 GaP
|
SEC2552C Pure green Clear 2.0 25 5.0 20 555 550 GaP
Orange 1.9 2.5 10 20 587 590 GaAsP
EC2592 cl
EEER Pure green ear 2.0 25 5.0 20 555 550 GaP
High-intensity red 17 2.2 20 20 660 642 GaAlAs
SEC2762C-YG cl
Yellow ear 2.0 25 20 20 570 571 GaP
Amber 1.9 25 20 20 610 605 GaAsP
|
S Green Clear 2.0 25 30 20 560 567 GaP
Pure green 2.0 2.5 10 20 555 559 GaP
EC2554 cl
SECE Pure green ear 2.0 25 10 20 555 550 GaP
3%2.5 Orange 1.9 25 20 20 587 590 GaAsP
. SEC2494C Clear 27
(inner lens type) Green 2.0 2.5 30 20 560 567 GaP
High-intensity red 1.7 2.2 50 20 660 642 GaA/lAs
|
S0P Yellow Clear 2.0 25 50 20 570 571 GaP
Yellow 2.0 2.5 50 20 570 571 GaP
SEC2774C Clear
Yellow 2.0 25 50 20 570 571 GaP
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General-purpose LEDs

Infrared LEDs

Absolute Maximum Ratings

(Ta=25°C)
Parameter Unit Ratings Conditions

IF mA 150

Alp mA/°C -1.33 Above 25°C

Irp mA 1000 f=1kHz, tw=10us

VR Vv 5

Top °C -30 to +85
Tstg °C -30 to +100

Infrared LEDs

Electro-optical characteristics (Ta=25°C)

Radiant intensity le Peak length E“ g
Outline Part No. Lens color VE (V) (mV\?/sr) S y. - ea;; ?;en:')‘g Chip ‘g‘ § °©
typ hag typ Condition typ material OE | i
SID1010CM Clear 1.3 1.5 130 940 GaAs X
SID1K10CM Clear 1.3 1.5 200 940 GaAs X |
SID1010CXM Clear 1.3 1.5 80 940 GaAs X
SID1K10CXM Clear 1.3 1.5 110 | (Constant 940 GaAs X
SID1050CM Clear 13 15 250 V"C"Clizge) 940 GaAs O | 29
5¢ Round SID303C Clear 1.3 1.5 80 | Rooon 940 GaAs X
SID313BP anSRare 1.3 1.5 130 940 GaAs X
SID1003BQ light meharBe | 1.3 15 180 940 GaAs S
SID307BR darp e | 1.3 1.5 200 940 GaAs X
SID1G307C Clear 1.5 1.8 50 850 GaAs X
SID1G313C Clear 15 1.8 50 850 GaAs X
T — SID2010C Clear 1.3 1.5 7 940 GaAs X | 4
SID2K10C Clear 1.3 1.5 14 IF=50mA 940 GaAs X
(inne?cli%ri!léstype) SEC1G03C Clear 15 1.8 3 850 GaAtAs | — | 25




General-purpose LEDs

Ultraviolet LEDs

Absolute Maximum Ratings

(Ta=25°C)
Parameter Unit Ratings Conditions

13 mA 30

AlF mA/°C -0.45 Above 25°C

IFp mA 100 f=1kHz, tw=10pus

Ir mA 100 Max. rating of built-in Zener diode
Top °C -30 to +85
Tstg °C -30 to +100

Ultraviolet Surface Mount LEDs

Electro-optical characteristics (Ta=25°C)

Outline Part No. s el VE (V) Iv _ Peakk w?:‘e:r)\gth Electrostatic withstand voltage Chip §
(mcd) [ Condition P Condition material &

typ max typ IF(mA) typ typ -

2.8X3.5 SECU1VOAC Clear 3.7 4.0 2.2 20 385 4000 100pF, 1.5kQ InGaN 32
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General-purpose LEDs

Multi-chip LED Module (under development)

Absolute Maximum Ratings

(Per element Ta=25°C)

Parameter Unit Ratings Conditions
IF mA 40 With an infinite heatsink mounted
Alp mA/°C -0.25
Irp mA 100 f=1kHz, tw=10us
VR v 5
Topr °C -30 to +85
Tstg °C -30 to +100
Colors compliant | Color temperature [°K] Total flux [Im] Chromaticity x, y H
Part No. with JIS-Z9112 20mA 20mA 20mA Fig. No.
SEP8WD4001 Cool white 6400 30 0.32, 0.33
SEP8WN4001 Natural white 5000 30 0.34, 0.35
SEP8WE4001 White 4200 30 0.37,0.37 33
SEP8WW4001 Warm white 3450 25 0.41,0.38
SEP8WL4001 Light bulb 2875 25 0.44, 0.41




General-purpose LEDs - External Dimensions
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General-purpose LEDs - External Dimensions
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General-purpose LEDs - External Dimensions

(Unit: mm)
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General-purpose LEDs - External Dimensions
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Part Number Index in Alphanumeric Order

Part No. Description Page Part No. Description Page Part No. Description Page
2SA1488/A  Power transistor 80 SEC2422C  3x 2.5 Surface Mount 2-Chip LED 139 SEL1513E 50 Inverted-cone LED for Surface illumination 136
2SA1567  Power ransistor 81 SEC2442C  3x25Surface Mount 2Chip LED 139 SEL1550CM 3ofoura barow diectily LED, Dt 434
2SA1568 Power transistor 82 SEC2462C  3x2.5 Surface Mount 2-Chip LED 139 SEL1610C 50 Round Standard LED (With Stopper) 134
2SA1908  Powertransistor 83 SEC2484C  J(ZiftaceMontimerlensTyee 139 SEL1610W 50 Round Standard LED (With Stopper) 134
2SB1622 Power transistor 84 SEC2492C  3x 2.5 Surface Mount 2-Chip LED 139 SEL1615C 50 Round Narrow-directivity LED 134
2SC3852  Power transistor 85 SEC2494C 3375 fyfaceMountimerlensType 439 SEL1710K 50 Round Standard LED (With Stopper) 134
25C4024 Power transistor 86 SEC2552C  3x25 Surface Mount 2-Chip LED 139 SEL1710KM 50 Round Standard LED 134
2S5C4065 Power transistor 87 SEC2554C géﬁ,g $uace Mount Inner Lens Type 139 SEL1710Y 50 Round Standard LED (With Stopper) 134
25C4153 Power transistor 88 SEC2592C  3x2.5 Surface Mount 2-Chip LED 139 SEL1713K  5olnverted-cone LED for Surface ilumination 136
2SD2141 Power transistor 89 SEC2762C-YG 3 x 2.5 Surface Mount 2-Chip LED 139 SEL1810A 50 Round Standard LED (With Stopper) 134
2SD2382  Power transistor 90 SEC2764C  J3%ifyceMountimertensType 439 SEL1810AM 50 Round Standard LED 134
2SD2633  Power transistor 91 SEC2774C  J3fijufecetomtimeriensype 439 SEL1810D 50 Round Standard LED (With Stopper) 134
2SK3710 MOS FET 108 SEC4201C  Side-view Surface Mount LED 138 SEL1810DM 56 Round Standard LED 134
2SK3711 MOS FET 109 SEC4203C  Side-view Surface Mount Inner Lens TypeLED 138 SEL1813A  50Inverted-cone LED for Surface ilumination 136
2SK3724  MmosFeT 110 SEC4401C  Side-view Surface Mount LED 138 SEL1850AM  ofoundNarow.dreciity LED, Dirct 434
2SK3800  MosFET 111 SEC4401E-TG Side-view Surface Mount LED 138 SEL1850DM 3o Narow.dreciy LED, Dirct 34
2SK3801 MOS FET 112 SEC4403C  Side-view Surface Mount Inner Lens TypeLED 138 SEL1910A 50 Round Standard LED (With Stopper) 134
2SK3803 MOS FET 113 SEC4403E-TG Side-view Surface Mount Inner Lens TypeLED 138 SEL1910AM 50 Round Standard LED 134
2SK3851 MOS FET 114 SEC4501C  Side-view Surface Mount LED 138 SEL1910D 50 Round Standard LED (With Stopper) 134
FKV460S MOS FET 115 SEC4503C  side-view Surface Mount Inner Lens TypeLED 138 SEL1910DM 50 Round Standard LED 134
FKV660S MOS FET 116 SEC4701C  Side-view Surface Mount LED 138 SEL1913K  5o0Inverted-cone LED for Surface ilumination 136
FP812 Power transistor 92 SEC4703C  Side-view Surface Mount Inner Lens TypeLED 138 SEL1950KM ofaura banowdrectily D, Diect 434
MN611S Power transistor 93 SEC4801C  Side-view Surface Mount LED 138 SEL2110R 30 Round Type LED 135
MNG638S Power transistor 94 SEC4803C  Side-view Surface Mount Inner Lens TypeLED 138 SEL2110S 30 Round Type LED 135
MP2-202S  Uitrafast Recovery Diode (Surface Mount) 130 SEC4901C  Side-view Surface Mount LED 138 SEL2110W 30 Round Type LED 135
MPL-102S  Uttrafast Recovery Diode (Surface Mount) 130 SEC4903C  Side-view Surface Mount Inner Lens TypeLED 138 SEL2210R 30 Round Type LED 135
PZ628 Power Zener Diode (Surface Mount) 129 SECS1203C  3x1.5 Surface Mount Inner Lens TypeLED 138 SEL2210S 30 Round Type LED 135
SDAO03 Power transistor Array (Surface Mount) 96 SECS1803C  3x1.5 Surface Mount Inner Lens TypeLED 138 SEL2210W 30 Round Type LED 135
SDA04 Power transistor Array (Surface Mount) 97 SECS1903C  3x1.5 Surface Mount Inner Lens TypeLED 138 SEL2213C  3olnverted-cone LED for Surface illumination 136
SDC09 Power transistor Array (Surface Mount) 98 SECU1D01C 3x1.5 Surface Mount LED 138 SEL2215R 30 Round Type Narrow-directivity LED 136
SDH04 High-side Power Switch IC 24 SECU1EOQ1C 3x1.5 Surface Mount LED 138 SEL2215S 30 Round Type Narrow-directivity LED 136
SDKO06 MOS FET Array ( Surface mount ) 117 SECU1VOAC 2:8x3.5 Ultraviolet Surface Mount LED 141 SEL2410E 30 Round Type LED 136
SDKO08 MOS FET Array ( Surface mount) 118 SECU4EO01C Side-view Surface Mount LED 138 SEL2410G 30 Round Type LED 136
SDKO09 MOS FET Array ( Surface mount) 119 SEL1110R 50 Round Standard LED (With Stopper) 134 SEL2413E  3olnverted-cone LED for Surface illumination 136
SEC1101C  3x1.5 Surface Mount LED 138 SEL1110S 50 Round Standard LED (With Stopper) 134 SEL2413G  3oInverted-cone LED for Surface ilumination 136
SEC1201C  3x1.5 Surface Mount LED 138 SEL1110W 50 Round Standard LED (With Stopper) 134 SEL2415E 30 Round Type Narrow-directivity LED 136
SEC1203C  3x1.5 Surface Mount Inner Lens TypeLED 138 SEL1210R 50 Round Standard LED (With Stopper) 134 SEL2415G 30 Round Type Narrow-directivity LED 136
SEC1401C  3x1.5 Surface Mount LED 138 SEL1210RM 50 Round Standard LED 134 SEL2510C 30 Round Type LED 136
SEC1401E-TG 3x1.5 Surface Mount LED 138 SEL1210S 50 Round Standard LED (With Stopper) 134 SEL2510G 30 Round Type LED 136
SEC1403C  3x1.5 Surface Mount Inner Lens TypeLED 138 SEL1210SM 50 Round Standard LED 134 SEL2513E  3olnverted-cone LED for Surface ilumination 136
SEC1403E-TG 3x1.5 Surface Mount Inner Lens TypeLED 138 SEL1213C  50lnverted-cone LED for Surface ilumination 136 SEL2515C 30 Round Type Narrow-directivity LED 136
SEC1501C  3x1.5 Surface Mount LED 138 SEL1250RM 3¢fauratatodiectiiy LED, Diect 134 SEL2610C 3 Round Type LED 135
SEC1503C  3x1.5 Surface Mount Iner Lens TypelED 138 SEL1250SM  Joounatarou diectity ED, Dicct 434 SEL2613CS-S 3o nverted-cone LED for Surace ilumination 136
SEC1601C  3x1.5 Surface Mount LED 138 SEL1410E 50 Round Standard LED (With Stopper) 134 SEL2710K 30 Round Type LED 136
SEC1603C  3x1.5 Surface Mount Inner Lens TypeLED 138 SEL1410EM 50 Round Standard LED 134 SEL2710Y 3o Round Type LED 136
SEC1701C-YG 3x1.5 Surface Mount LED 138 SEL1410G 50 Round Standard LED (With Stopper) 134 SEL2713K  3olnverted-cone LED for Surface ilumination 136
SEC1703C  3x1.5 Surface Mount Inner Lens TypeLED 138 SEL1410GM 50 Round Standard LED 134 SEL2715K 30 Round Type Narrow-directivity LED 136
SEC1801C  3x1.5 Surface Mount LED 138 SEL1413E  50lnverted-cone LED for Surface ilumination 136 SEL2715Y 30 Round Type Narrow-directivity LED 136
SEC1803C  3x1.5 Surface Mount Inner Lens TypeLED 138 SEL1450EKM 3o founeNanow dieciiy LED. Diect 134 SEL2810A 30 Round Type LED 135
SEC1901C  3x1.5 Surface Mount LED 138 SEL1450GM-YG 3¢ foune Nartow dieciviy LED, Diect 134 SEL2810D 3 Round Type LED 135
SEC1903C  3x1.5 Surface Mount Inner Lens TypeLED 138 SEL1453CEMKT 4.6 x 5.60 Egg-shaped LED 134 SEL2813A  3olnverted-cone LED for Surface ilumination 136
SEC1EO01C  3x1.5 Surface Mount LED 138 SEL1510C 50 Round Standard LED (With Stopper) 134 SEL2815A 30 Round Type Narrow-directivity LED 136
SEC1G03C  3x151nfrared Surface Mount Inner Lens Type LED 140 SEL1510CM 50 Round Standard LED 134 SEL2815D 30 Round Type Narrow-directivity LED 136

147



148

Part Number Index in Alphanumeric Order

Part No. Description Page Part No. Description Page Part No. Description Page
SEL2910A 0 Round Type LED 136 SEL6410G 30 Round Type LED, Diect mount supported 135 SELU5B20C  Jnm it Lead Rectangulr LED, 136
SEL2910D 0 Round Type LED 136 SEL6413E  fgerec-oone LED forSufaceilumination, 4 365 SELUSE23C i Fich Lead Bow shaped LED, 136
SEL2913K 3o inverted-cone LED for Surface lumination 136 SEL6413E-TG §pyenec-oone LED forSufacelumination, 4 365 SELUG213C-S & merec-oone LED forSurfacelumination, 4 365
SEL2915A 0 Round Type Narrow-directivity LED 136 SELB414E  Jofound Type Wide diectiy LED, 135 SELUG214C o found Type Wide-diecthiy LED 135
SEL2915D 30 Round Type Narrow-directiity LED 136 SEL6414E-TG 37 found Type Wide drectiy LED 135 SELUG414G-S Jgfaund lype Wide-diecthiy LED 135
SEL2E10C 30 Round Type LED 136 SELB415E  Jpfamd pefarowdrechiy LED. 135 SELUB614C-S Jiioms hpe fiedieeiyLED. 135
SEL4110R 40 Round Type LED 134 SEL6510C 3o Round Type LED, Diect mount suppored 135 SELUBE14W-S 3 found fipe Wide dhectity LED, 135
SEL4110S 40 Round Type LED 134 SEL6510G 30 Round Type LED, Diect mountsupported 135 SELUGBT714C 3 fauna e Nide dyectity LED, 135
SEL4114R  fgfound hipe Wide iy LED, 135 SEL6513C  foinuered-eone [ED forSuface luminato, 4365 SELUBY10C-S 30 Round Type LED, Diect mount supported 135
SEL4114S Gl ommer o 135 SEL6514C BTt "> 135 SELUB914C-8 i eiommad " = 135
SEL4210R 40 Round Type LED 134 SEL6515C o fowd hipe Narow drecthity LD, 135 SEP8WDA001 Mult-chip LED Module 142
SEL4210S 4o Round Type LED 134 SEL6710K 30 Round Type LED, Direct mount supported 135 SEP8WE4001  Multi-chip LED Module 142
SEL4214R  fyfoumd ipe hide dvectviy LED, 135 SEL6710Y 3 Round Type LED, Diect mount supported 135 SEP8WLA4001 Mult-chip LED Module 142
SEL4214S  {gfoumd ype bide dvectiy LED, 135 SELB714K  Jofound Type Wide-diectiy LED 135 SEP8WN4001 Multi-chip LED Module 142
SEL4410E 4o Round Type LED 135 SELB714W  Jofaund fype Mde drectiy LED 135 SEP8WWA4001 Muti-chip LED Module 142
SEL4410G 40 Round Type LED 135 SEL6715C  §pfawd lipe Narow drechiy LD, 135 SFPB-54 Schottky Barier Diode(Surtace Mount) 130
SEL4414E  filamolpebiedeetiyliD. 135 SEL6810A 3o Round Type LED, Direct mountsupparted 135 SFPB-56  Schottky Barrier Dioc(Surface Mount) 130
SEL4414G  ffandhpeiidedechiy lED. 135 SEL6810D 30 Round Type LED, Direct mountsupported 135 SFPB-59  Schottky Barrier Diode{Surface Mount) 130
SEL4510C 4o Round Type LED 135 SELG814A  fafound Type Wide diectiy LED 135 SFPB-64 Schottky Barrier Diode(Surface Mount) 130
SEL4514C g found Type Wide dvectiy LED, 135 SEL6910A 30 Round Type LED, Direct mount supported 135 SFPB-66 Schottky Barrer Diode{Surface Mount) 130
SEL4710K 4o Round Type LED 134 SEL6910D 30 Round Type LED, Direct mount supported 135 SFPB-69 Schottky Barrier Diode(Surface Mount) 130
SEL4710Y 40 Round Type LED 134 SEL6914A I lpe Nide ayectity LED, 135 SFPB-74 Schottky Barrier Diode(Surface Mount) 130
SEL4714K g found Type Wide dveciiy LED, 135 SEL6914W 3o found Type Wide-drectiy LED, 135 SFPB-76 Schottky Barrer Diode(Surface Mount) 130
SELA714Y  fifound lpe Nide ayectity LED, 135 SEL6915A  fofawd pe harowdiechiy LED. 135 SFPE-64 Schottky Barrer Diode(Surface Mount) 130
SEL4810A 4o Round Type LED 134 SEL6E10C 30 Round Type LED, Direct mount supported 135 SFPJ-53 Schottky Barrier Diode(Surface Mount) 130
SEL4810D 4o Round Type LED 134 SELS1E10CXM-M 56 Round Wide-directivity LED 134 SFPJ-63 Schottky Barrier Diode(Surface Mount) 130
SELA4814A  fiiaund lpe Nide drectiiy LED, 135 SELS5223C  §nmich lead Bow-shaped LED 136 SFPJ-73 Schottky Barrier Diode(Surface Mourt) 130
SEL4814D  fgfaund lpe Nide drectiiy LED, 135 SELS5923C  jnmFich Lead Bow staped LED, 136 SFPL-52 Uttrafast Recovery Diode{Surface Moun) 130
SEL4910A 4o Round Type LED 134 SELS5B23C  jnmFich Lead Bow staped LED, 136 SFPL-62 Uttrafast Recovery Diode(Surface Mount) 130
SEL4910D 40 Round Type LED 134 SELSBB13W i enec-oone LD forSuracelumination, 4 365 SFPL-64 Uttafast Recovery Diode(Surface Moun) 130
SEL4914A  {gfowd lpe Nide drectiiy LED, 135 SELS6B14C 3o lpe Nide drecthiy LED, 135 SFPM-52 Rectifier Diode{Surface Mount) 130
SEL4914D  fgfound Type Wide-dvectiy LED, 135 SELS6D14C 3o lpe Nide drectiiy LED, 135 SFPM-54 Rectifier Diode{Surface Mount) 130
SEL5220S i Pich Lead Rectarqulr LED 136 SELSBE14C-M 37 7aund fpe Nide avectiy LED, 135 SFPM-62 Rectifier Diode{Surface Mount) 130
SEL5223S  jmPich Lead Bow shaped LED, 136 SELU1210CXM 50 Round Wide-directivity LED 134 SFPM-64 Rectifier Diode(Surface Mount) 130
SEL5420E i Pich Leed Rectangulr LED 136 SELU1250CM 37 fauma lerton drectiy LED, 134 SFPW-56 Schottky Barrier Diode(Surface Mount) 130
SEL5423E  jnmFich teed Bow shaped LED, 136 SELU1253CMKT 4.6 x 5.60 Eqg-shaped LED 134 SFPZ-68 Power Zener Diode 129
SEL5520C  JnmPich Lead Rectangulr LED, 136 SELU1910CXM-S 50 Round Wide-directivity LED 134 SG-9CNR  Rectier Diode for Alternator 127
SEL5523C i Fich Load Bow shaped LED, 136 SELU1D10CXM 50 Round Wide-directivity LED 134 SG-9CNS  Rectier Diode for Alternator 127
SEL5620C  fmfich Lezd Rectanguar LED 136 SELU1D50CM 35 faund Narton drecty LED, 134 SG-9CZR  Rectifer Diode for Altemator 127
SEL5723C i Fich Lead Bow shaped LED, 136 SELU1E10CXM 50 Round Wide-directivity LED 134 SG-9CZS  Rectifer Diode for Alternator 127
SEL5820A i Pich Lead Rectargulr LED 136 SELUTES0CM piama ferow-arechity LED 134 SG-9LCNR  Rectifer Diode for Alternator 127
SEL5823A  jnmPich Leed Bow shaped LED, 136 SELU2215R-S 30 Round Type Narrow-directivity LED 136 SG-9LCNS  Rectifier Diode for Alternator 127
SEL5920A  JimPich tead Rectaroulr LED 136 SELU2610C-S 30 Round Type LED 135 SG-9LLCNR  Rectifier Diode for Alternator 127
SEL5923A i Pich Load Bow shaped LED, 136 SELU2710C 30 Round Type LED 136 SG-9LLCNS  Rectifer Diode for Alternator 127
SELSE20C i PichLoad Rectangulr LED, 136 SELU2B10A-S 30 Round Type LED 135 SG-9LLCZR  Rectifier Diode for Alternator 127
SEL5SE23C i Fich Load Bow shaped LED, 136 SELU2D10C 30 Round Type LED 136 SG-9LLCZS  Rectiier Diode for Alternator 127
SEL6110R 30 Round Type LED, Direct mount supported 135 SELU2E10C 30 Round Type LED 136 SG-10LLR Rectifier Diode for Alternator 127
SEL6110S 30 Round Type LED, Direct mount supported 135 SELU4410CKT-S 40 Round Type LED 135 SG-10LLS Rectifier Diode for Alternator 127
SEL6210R 30 Round Type LED, Direct mount supported 135 SELU5220C-S P ,ﬁf,ﬂ,'ﬁefgp%gﬁggg”m LED, 136 SG-10LLXR Rectifier Diode for Alternator 127
SEL6210S 30 Round Type LED, Direct mount supported 135 SELU5620S-S JnmFich Lead Rectangular LED, 136 SG-10LLXS  Rectifer Diode for Alterator 127
SEL6214S  Jrfound ype bide drectiy LED, 135 SELU5720C  Jm Fich Lead Rectangular LED 136 SG-10LLZ23R Restifer Diode for Atterator 127
SEL6215S  Jrfamd hpelamawdrechiy LED, - 135 SELU5723C i Fich Lead Bow staped LED, 136 SG-10LLZ23S  Rectifer Diode for Alterator 127
SEL6410E 30 Round Type LED, Direct mount supported 135 SELU5820C-S JnmFich Leed Rectangulr LED 136 SG-10LR Recifer Diode for Alterator 127
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SG-10LS Rectifier Diode for Alternator 127 SML1516W 50 Round Standard Bicolor LED 137
SG-10LXR Rectifier Diode for Alternator 127 SML1816W 50 Round Standard Bicolor LED 137
SG-10LXS Rectifier Diode for Alternator 127 SML19416W 56 Round Standard Bicolor LED 137
SG-10LZ23R  Rectifier Diode for Alternator 127 SML72420C 3.3 x6 Rectangular Type Bicolor LED 137
SG-10LZ23S  Rectifier Diode for Alternator 127 SML72423C 3.3 x6 Bow-Shaped Type Bicolor LED 137
SG-14LXZS  Rectifier Diode for Alternator 127 SML72923C 3.3x6 Bow-Shaped Type Bicolor LED 137
SG-14LXZS  Rectifier Diode for Alternator 127 SML78420C 3.3x6 Rectangular Type Bicolor LED 137
SHV-01JN High-Voltage Rectifier Diode for Ignition Coil 128 SML78423C 3.3 x6 Bow-Shaped Type Bicolor LED 137
SHV-05J High-Voltage Rectifier Diode for Ignition Coil 128 SML79420C 3.3 x6 Rectangular Type Bicolor LED 137
SHV-06JN High-Voltage Rectifier Diode for Ignition Coil 128 SML79423C 3.3 x6 Bow-Shaped Type Bicolor LED 137
SI-3001S Linear Regulator IC 8 SMLS79723C 3.3 x 6 Bow-Shaped Type Bicolor LED 137
SI-3003S Linear Regulator IC 10 SMLU12D16W 56 Round Standard Bicolor LED 137
SI-3101S Linear Regulator IC 12 SMLU12E16C 56 Round Standard Bicolor LED 137
SI-3102S Linear Regulator IC 14 SMLU12E16W 56 Round Standard Bicolor LED 137
SI-3201S Switching Regulator IC 22 SMLU18D16C 50 Round Standard Bicolor LED 137
SI-3322S System Regulator IC 16 SMLU18D16W-S 50 Round Standard Bicolor LED 137
SI-51518 High-side Power Switch IC 26 SMLU72423C-S 3.3 x 6 Bow-Shaped Type Bicolor LED 137
SI-5152S High-side Power Switch IC 28 SMLU79423C-S 3.3 x 6 Bow-Shaped Type Bicolor LED 137
SI-5153S High-side Power Switch IC 30 SPF0001 Power transistor Array (Surface Mount) 100
SI-5154S High-side Power Switch IC 32 SPF3004 System Regulator IC 18
SI-5155S High-side Power Switch IC 34 SPF3006 System Regulator IC 20
SI-5300 Full-bridge Motor Driver IC 60 SPF5002A  Low-side Power Switch IC 50
SID1003BQ 50 Round Infrade LED 140 SPF5003 High-side Power Switch IC 40
SID1010CM 50 Round Infrade LED 140 SPF5004 High-side Power Switch IC 42
SID1010CXM 50 Round Infrade LED 140 SPF5007 High-side Power Switch IC 44
SID1050CM 50 Round Infrade LED, Direct mount supported 140 SPF5009 Low-side Power Switch IC 52
SID1G307C 50 Round Infrade LED 140 SPF5012 Low-side Power Switch IC 54
SID1G313C 50 Round Infrade LED 140 SPF5017 High-side Power Switch IC 46
SID1K10CM 50 Round Infrade LED 140 SPF5018 High-side Power Switch IC 48
SID1K10CXM 50 Round Infrade LED 140 SPF7211 Stepper-motor Driver IC 58
SID2010C 36 Round Infrade LED 140 SPF7301 Full-bridge Motor Driver IC 62
SID2K10C 30 Round Infrade LED 140 SSD103 Power transistor 95
SID303C 50 Round Infrade LED 140 STA315A Power transistor Array 101
SID307BR 50 Round Infrade LED 140 STAS335A Power transistor Array 102
SID313BP 50 Round Infrade LED 140 STA415A Power transistor Array 103
SJPZ-E18 Power Zener Diode (Surface Mount) 129 STA460C Power transistor Array 104
SJPZ-E27 Power Zener Diode (Surface Mount) 129 STA461C Power transistor Array 105
SJPZ-E33 Power Zener Diode (Surface Mount) 129 STA463C Power transistor Array 106
SJPZ-E36 Power Zener Diode (Surface Mount) 129 STA464C Power transistor Array 107
SJPZ-K28 Power Zener Diode (Surface Mount) 129 STA508A MOS FET Array 123
SLA2402M High Voltage Driver IC for HID Lamps 64 STA509A MOS FET Array 124
SLA2403M High Voltage Driver IC for HID Lamps 68 SZ-10N27 Power Zener Diode (Surface Mount) 129
SLA2501M High-side Power Switch IC 36 SZ-10N40 Power Zener Diode (Surface Mount) 129
SLA2502M High-side Power Switch IC 38 SZ-10NN27  Power Zener Diode (Surface Mount) 129
SLA4708M Stepper-motor Driver IC 56 SZ-10NN40  Power Zener Diode (Surface Mount) 129
SLA5027 MOS FET Array 120 TFC561D ﬂ]gﬁrﬁ;ﬁ’gcﬁ‘%;"d”c’i"g Thyisyorfor 125
SLA5098 MOS FET Amray 121 TFC562D  {f Reverce Conducting Tytsyorfor 126
SLA8004 Power transistor Array 99
SMA2409M High Voltage Driver IC for HID Lamps 72
SMA5113 MOS FET Array 122
SML11516C 50 Round Standard Bicolor LED 137
SML1216C 50 Round Standard Bicolor LED 137
SML1216W 50 Round Standard Bicolor LED 137
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