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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.

e 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.

e 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.

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.







Product Groups

e Regulator

e High-side power switch
e Low-side power switch
e Motor driver IC

e Hall-Effect IC

e Custom IC

e Transistor

e MOS FET

o Rectifier Diode for alternator

e High-voltage diode for igniter
e Power Zener diode
e General-purpose diode

e LED (visible & infrared)



Applications

[Power Train Control]
e Engine
¢ Fuel injection
* |gnition control
e Air ratio control
* Emission purification control
¢ |dling control
¢ Knocking and EGR control

* Variable valve timing control

e Transmission
¢ Fully electronic control
e CVT control

e Alternator

[Carbody Control and Safety]
e 4WD
e 4WS
e ABS

Power steering

Auto cruising

Traction control

Stability control

Airbag
HID Head Lamp

[Compartment Equipment]

Automatic air conditioner

e Power window

e Keyless entry

e Panel, Multi-media
¢ Meter display
¢ Car audio
* Navigation
*VICS
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Application Note for Regulator ICs

m 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.

m Power Dissipation (Pp)
1. Dropper Type
Pp = lo ® [Vin (mean) - Vo]
2. Switching Type
Po=Voe Io(%-ﬂ “Veelo (1 -2

Efficiency 77y depends on input/output conditions.

Refer to the efficiency characteristics.

Vo: Output voltage
Vin: Input voltage

77y : Efficiency
Ve : Diode forward voltage
lo : Output current

m 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. lIdentify the intersection on the Ta-Pob
characteristic 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. The
Ta-Pp characteristics are provided for each product
type for reference purposes.

m Setting DC Input Voltage

Observe the following precautions when setting the

DC input voltage:

¢ ViNn(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)]).

m 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.
m 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] SI-3001S

Features External Dimensions (unit: mm)
e Output current of 1.0A
. . . #3.2™
o 5-terminal type <output on/off control, variable output voltage (rise only)> ogto?
e Voltage accuracy of +2% = . e
o Low dropout voltage =1V at lo =1.0A, =0.5V at lo=0.4A $>T\ &
o Built-in overcurrent, overvoltage and thermal protection circuits N
e Withstands external electromagnetic noises H
- o)
o TO220 equivalent full-mold package E
N— 2
. . L .
Absolute Maximum Ratings JRAtRu 8L
(Ta=25°C) ‘ ‘ ‘ ‘ 1 i [ogstors 7 3
Parameter Symbol Ratings Unit Conditions ) LD 0.85%8F a[
< 5|
DC Input Voltage Vin 35 v ‘ ‘ s 2|
0.45 |1
Output Control Terminal Voltage Ve Vin \" or s gmi wa
Output Current lo 1.0 *' A 82%07
Po1 18 w With infinite heatsink
Power Dissipation 1. GND
Po2 1.5 w Stand-alone without heatsink E 3 2.Vc(on/off)  a: Part No.
1234 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 fiec 55 oW
Resistance
Junction to Ambient-Air Thermal
;- .7 ° Stand-al ithout heatsink H H H H
Resistance ra &6 GAW | Stand-alone without heatsin Equivalent Circuit Diagram
50 " o3
Vin B Vo
El ical Ch - o I wieT T o4
ectrica aracteristics ! v
(Tj=25°C, Vin=14V unless otherwise specified) | é R | ©sense
Ratings 1% r .
Parameter Symbol - Unit Conditions I ‘ |
min typ max : d ‘,LALe <t |
R !
Input Voltage Vin 6*2 30 v 20 i f -&# b | (&? :
Output Voltage Vo 4.90 5.00 5.10 \ Vin=12to 16V, lo=0.4A an/Off): L ¢ J 9 :
3 I
05 V| 10504A | 2 \
Dropout Voltage Voir e it Bl it -
1.0 \ lo=1.0A b1
Line Regulation AVo une 30 mV | 10=0.4A, Vin=6 to 16V a: Sﬁ:ﬁ?gff)&p control GND ¢ g:‘;f :::;I‘i‘f‘ier
Load Regulation AVo Loap 100 mv lo=0 to 0.4A c: Thern]al protection ) g : Reference voltage
d : Over-input and overcurrent protection
Output Voltage Temperature |y /a7 +0.5 MV/C | lo=5mA, Ta=-10 to +100°C
Coefficient
Ripple Rejection Rres 54 dB | =100t 120Hz Standard Circuit Diagram
Quiescent Circuit Current Iq 3 10 mA lo=0A
Overcurrent Protection Starting st 10%3 A
Current
— OutputON | Ve, in 2.0** v o——n5
2 | Control Voltage
€ Output OFF Ve, 0.8
E DCinput % DC output
Output ON lc,iH 20 A Ve=2.7V Vi
S | Control Current b i B’ Vo
Output OFF le,iL -0.3 mA Vc=0.4V bommmmm oo <
O

Notes:

*1. Since Pp(max)=(ViNn-Vo)®lo=18(W), Vin(max)and lo(maxymay 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: Output capacitor (47 to 100pF, 50V)

Ci1, C2: Input capacitors (C1: approx. 47pF, 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.

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

(Recommended diode: Sanken EU2Z.)



SI-3001S

Electrical Characteristics

| lo vs Vpr Characteristicsc m Line Regulation m Load Regulation
0.5 5.1 ‘ 5.1 ‘
| I
0.4 lo= Vin=
s 0 30 (V)
E = 0.4 (A) = 1210 16 (V)
03 = // 1.0 (A) > W 55(V)
5 o 50 = ——————— o 5.0
£ L/ g — g
S ] k|
> / [<} o
5 02 v Z 5
o 3 3
Q / o o
o L~ =] 5
® o © 1S]
: // 4.9 4.9
L~
7 S o=
0 0 0
0 0.5 1.0 0 5 10 15 20 25 30 0 0.5 1.0
Output current lo (A) Input voltage Vin (V) Output current lo (A)
m Output Voltage Temperature Characteristics m Rise Characteristics m Quiescent Circuit Current
5.1 7 " o
lo=0(A)
6
s VI?‘;;(V) s 5 | Load resistance o % o
o o =
> 16(V) 12—/ = Y -
P P
g 7 p— o] £
- T~~~ = 3
g 7 g 3 2
5 14(V) 5 8
2 7 5 5‘\/) Vin—lou condition i=3 12(Q) a 5
8 - 5.5(V)/1.0(A) | 8 2 | | 3
e Ll 3
16 M§0f4 (A; — 1 5(Q
30 (v)/ 0(A)
4.9
0 0
-50 0 50 100 150 0 2 4 6 8 10 0 2 4 6 8 10
Ambient temperature Ta (°C) Input voltage Vin (V) Input voltage Vin (V)
m ON/OFF Control Characteristics m Overcurrent Protection Characteristics m Thermal Protection Characteristics
6 T T T 6 6
10=0 (A) lo=0(A) _ |
Vin=14 (V) Vin=6(V)
5 5 5
s I Now
B
s £ 4 s /A s
[
§ s g 3 /[ g s
3 g ssw YV 1/ g e
3 2 g 7/ /\20(\/) — 3 2
- =1 ‘5’
3 °© % é<14(v) ©
; . /4 1
ON OFF -
0 || || 0 0 - e
0 1 2 3 4 5 0 0.5 1.0 1.5 20 2.5 3.0 0 125 130 135 140 145 150 155
Output ON/OFF control voltage Vc (V) Output current lo (A) Ambient temperature Ta (°C)
Note on Thermal Protection Characteristics:
. . - The thermal protection circuit is intended for protection
m Overvoltage Protection Characteristics B Ta—Pp Characteristics ainst heatF:i ring instantaneous short-circ Pt'n It
agai uring i u rt-circuiting. Its
6 20 T Use G746 silicone grease operation, including reliability, is not guaranteed for
With infinite heatsink (Shin-Etsu Chemical) and . . . .
5 —’_'_\a,uminum heatsink. short-circuiting over an extended period of time.
g 15 i
S 34 £ 2002200+ 2mm g2.3°C/W)\
o
> c
o
S 3 B 10 }100+1002mm (5.2°C/W) \
8 2 - \ \
S .-Dﬁ 750750 2mm (Z.6°C/W)
i 2 5 _\\\\
3 i s S\
1 \%
Without heatsink \
0 0 ‘
10 20 30 40 50 -30-20 O 20 40 60 80 100
Input voltage Vi (V) Operating temperature Ta (°C)



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

Features External Dimensions (unit: mm)
e 3-terminal IC regulator with 0.8A output current 40402
e Voltage accuracy of +2% #8.2:02 1002 2.87]
e Low Dropout voltage 0.5V at lo=0.5A, =1V at 10=0.8A f e
e Built-in dropping type overcurrent, overvoltage and thermal protection circuits 3 2,[2 %@ b
. & |
e TO220 equivalent full-mold package NL
©
a[_]
. . x
Absolute Maximum Ratings pC— | & 26018
(Ta=25°C) ~
Parameter Symbol Ratings Unit Conditions ! |
DC input voltage Vin 35 \ ‘ ‘ 0.941015
[ i ‘ i +0.2
Output current lo 0.8 *? A gl ‘ ‘ 0.85%01
Po1 22 w With infinite heatsink
Power Dissipation K
Pp2 1.8 w Stand-alone without heatsink 4op1.79015_g,g:015 0.45'3%
Junction temperature Tj -40 to +150 °C (oot dimensions)
Operating temperature Top —-40 to +100 °C T::rn\wlinal connections
. Vin
Storage temperature Tstg —-40 to +150 °C 2. (NC) a: Part No.
12345 )
Junction to case thermal resistance | @j-c 55 °C/W 8.GND  b: Lot No.
j - 4. (NC)
Junction to ambient-air thermal ) . 5.Vo
j 66.7 °C/W Stand-al thout heatsink .
resistance bi-a and-alone without heatsin (Forming No. 1115)
Electrical Characteristics ! ) o Equivalent Circuit Diagram
(Tj=25°C, Vin=14V, l0=0.5A unless otherwise specified) q 9
Ratings . -
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 A lo=0.5A
Dropout voltage Voir
1.0 A lo=0.8A
Line regulation AVo LiNe 30 mV Vin=8 to 16V
Load regulation AVo Loap 100 mvV lo=0 to 0.5A
Ripple rejection Rrey 54 dB f=100 to 120Hz
Quiescent circuit current Iq 3 10 mA lo=0A
i i GND
Overcurrent protection starting st 0.9% A
current
Notes:

*1. Since Pp(max) = (Vin-Vo) ® 10=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. Standard Circuit Diagram
*3. IS1 rating shall be the point at which the output voltage Vo (Vin=14V, 10=0.5A) drops to -5%.

o
DC input +3+1 X X o DC output
Vin 1C1 G Vo
A, g
e} O

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

*1C4,C2: Input capacitors (C1: approx. 47pF, 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.

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

(Recommended diode: Sanken EU2Z.)



Electrical Characteristics

m lo vs Vpir Characteristics

m Output Voltage Temperature Characteristics

Output voltage Vo (V)

Dropout voltage Vbir (V)

0.5

o
IS

o
w

o
()

o
=

/

"

0
0

0.2

0.4

Output current o (A)

0.6

0.8

5.1

Vin/lo:

30V/0A
14V/0.5A
5.0 6V/0.8A
’ b T ——
s
I

4.9

Ambient temperature Ta (°C)

50 100

150

m Overcurrent Protection Characteristics

Output voltage Vo (V)

6
5
4
3
/
2 Vin=6V
14v

1 35V

25V
0 |

0 05 1.0 15 20

Output current o (A)

25

H Line Regulation

5.1
s
2 50
° |
[} ﬁ"
£ lo=0A 10=0.5, 0.8A |
> =0.2A
E-. =0A
3 49
ol

0 5 10 15 20 25 30 35

Input voltage Vi (V)

B Rise Characteristics

6
[
lo=0A
5 =0.5A
=0.8A N0y

/
1L/

Output voltage Vo (V)
w

0 2 4 6 8 10

Input voltage Vin (V)

® Thermal Protection Characteristics
6

Vin=6V
lo=5mA

Output voltage Vo (V)
w

\
\
2 \
\
\

0
120 140 160 180 200

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.

H Load Regulation

Output voltage Vo (V)

Ground current Ig (mA)

SI-3003S

5.1
5.0
/
Vin=35V
=25V
=14V
=6V
4.9
oL
0 0.2 0.4 0.6 0.8
Output current lo (A)
m Circuit Current
250
200
150
10=0.8A
100 -0.5A
=0.2A
=0A
50 Z
0
0 5 10 15 20 25 30 35

Input voltage Vi (V)

B Ta—Pp Characteristics

Power Dissipation Pb (W)

25 T T T T
With infinite heatsink With silicone grease
‘ ‘ \ Heatsink: aluminum
20 t 1 N
200°200°2mm
(2.3°C/W)
15 e NN
100100 *2mm \\
(5.2°C/W)
10— NN
i i NN\
7575%2mm \\
7.6°C,
5 ( i /W) \
Without heatsink
0 \
-40 0 40 80 100

Operating temperature Ta (°C)
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Dropper Type Regulator ICs [2-output]

Features

e Single input dual output <sub output (5V/0.07A), main output (5V/0.4A)>

<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

Main output can be externally turned ON/OFF (with ignition switch, etc.)

(Ta=25°C)
Parameter Symbol Ratings Unit Conditions
DC input voltage Vin 40
Battery reverse connection Ving -13*¢ " One minute
Output control terminal voltage Ve Vin \"
CH1 loy 0.07 ™' A
Output current
CH2 lo2 0.4 *1 A
Po1 18 w With infinite heatsink
Power Dissipation
Pp2 15 w Stand-alone without heatsink
Junction Temperature Tj -40to +125 °C
Operating temperature Top -40 to +115 °C
Storage temperature Tstg -40 to +125 °C
Junction to case thermal resistance bi-c 5.5 °C/W
Junction t bient-air th |
unction foamblent-arnemal | g4 66.7 °C/W | Stand-alone without heatsink

resistance

Electrical Characteristics

(Tj=25°C, Vin=14V unless otherwise specified)

Ratings
Parameter Symbol " Unit Conditions
min typ max
Input voltage Vi 6*2 35 * '
CH1 Vo1 4.80 5.00 5.20 \' lo=0.05A
Output voltage
CH2 Vo2 4.80 5.00 5.20 \" 10=0.3A
Channel-channel voltage difference| 5\, 04 0.1 v lo1 =0 to 0.05A
(Vor1—Vo2) ) ’ lo2=0 to 0.3A
CH1 VDiF1 1.0 \" lo1=0.05A
Dropout voltage
CH2 Vbir2 1.0 \" l02=0.4A
U fati CH1 AVo LNE1 10 30 mV Vin=6 to 18V, lo=0.05A
ine regulation
CH2 AVo LINg2 10 30 mV Vin=6 to 18V, 10=0.3A
Load regulation CH1 AVo Lot 30 70 mV lo1=0 to 0.05A
ulati
CH2 AVo 10a02 40 70 mv lo2=0 to 0.3A
CH1 RRres1 54 dB =100 to 120Hz
Ripple rejection
CH2 RRes2 54 dB =100 to 120Hz
Quiescent circuit current Ig 0.8 mA lo1=0A, Vc=0V
*3
Overcurrent protection| CH1 lisn1 0.1
starting current CH2 list)2 0.5*3
Output ON VeH 4.2 4.5 4.8 \"
Output control voltage
Output OFF Veu 3.2 3.5 3.8 \"
Output ON len 100 HA Vc=4.8V
Output control current
Output OFF leu -100 HA Vc=3.2V
Overvoltage protection starting Vowr 35+ v
voltage
Thermal protection starting Trsp 130*5 oG
temperature

Notes:

*1. Since Pp(max) = (Vin-V0) ® 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.

$3.2:02

10,0402

SI-3101S

External Dimensions (unit: mm)

42102

m‘l 28402
b R

q}%gﬁ, h_ :

16.9+03

a1 @
[ — L E
o 5
‘ ‘ ‘ ““0.95:“‘5 /7 3
TP L ces® & ‘
i <l .0 |3
i el <
I I 0.45'““;
PL7:0704=68:07 3.9 ! 4.3)
n
Hﬂ:mﬂ 1. Vi
E 3 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 Vo1
1 4
5
OVoz
3
(O GND
Standard Circuit Diagram
D SI-31018
-— T‘i 2
— }L Ve 3 ! Vo1
P I Cin Cot Coz
; n Ve

*2D1,D2,D3:

Output capacitor (47 to 100uF, 50V)

Output capacitor (47 to 100uF, 50V)

Input capacitors (approx. 47pF).

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.)



Electrical Characteristics

H Line Regulation (1) H Line Regulation (2)
5.1 T 5.1 T
Ve =5(V) Ve=5() |
lo2=0 (A) |o|=0‘(A)
} .
lo1= loz=
s OmA s 0A n
L f 2 ! _
o 50mA 0 0.3A
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o o
> >
=] 5
Q Q
] ]
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4.9 491
ot ol
0 5 10 15 20 25 0 5 10 15 20 25
Input voltage Vin (V) Input voltage VN (V)
m Load Regulation (2) B Rise Characteristics
5.1 B — 6
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|?1 =0(A) 5 7
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= — 6V,14V > 4 | Load resistor
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8 50 2 - 3 |
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1
4.9
oL 0
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Output current lo (A) Input voltage Vi (V)
m ON/OFF Control Characteristics m Overcurrent Protection Characteristics (1)
6 6
5 5 v
N=
B s —— v
8 4 5 4 14V
S Vin= 3 22v
® 14v,22v || ev ® lo2=0 (A) \
8 s i § oo | b0l |
° © \’ 4.5V
> >
g 2 3 2
=] =
3 oFF | $on 3
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)
m Thermal Protection Characteristics m Overvoltage Protection Characteristics
6 T 6
Vin=6(V)
lo1=lo2=5(mA)
5 5 T
s s Vo1
$ 4 ] 4 P
° o lo1=lo2=5 (mA) Vo2
o i 2 Ll |Vc=5
£ 3 T I £ 3
S S
2 2 g 2
3 3
1 1
0 M 0
0 130 140 150 160 10 20 30 40
Ambient temperature Ta (°C) Input voltage Vi (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.

SI-3101S

m Load Regulation (1)

51 T T T
L L1 [ Ve=5M _|
lo2=0 (A)
T
Vin= ‘ ‘
= .
6
S J/ 1V 9oy |
;-5 5.0 ==
S
>
5
o
5
(]
4.9 -
oL
0 10 20 30 40 50 60 70

Output current lo (mA)

B Quiescent Circuit Current

\
10 lor=0(A) |
Ve=0(V) —
z |
E; /
:
g s
c
/
2
3 |
/
% 5 10 15 20

Input voltage Vin (V)

m Overcurrent Protection Characteristics (2)

6
5 ~
N 4.5V

2 TN ‘

= 4 Vin=

o — 6V

2 3l lo1=0 (A) 14V

3 Ve=5(V) 20V \

g2 2

3

° \
1 |
0

0 01 02 03 04 05 0.6 0.7 0.8

Output current lo (A)

m Ta—Pp Characteristics

20 \ \
g . With silicone grease G746
With infinite heatsink
LALLLLLUL (Shin-Etsu Chemical)
Heatsink: aluminum
15

200+200+2mm (2.3°C/W)\
10

100 ¢ 100 » 2mm (5.2°C/W) \

75759 2mm 7.6°C_/W)\\
T

Without heatsink
|| —

Power Dissipation Ppb (W)

L A
v/
/4

-30-20 0 20 40 60 80 1

o
o
-
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o

Operating temperature Ta (°C)
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Dropper Type Regulator ICs [2-output] SI-3102S

Features External Dimensions (unit: mm)
e Single input dual output <sub output (5V/0.04A), main output (5V/0.1A)>
e Main output can be externally turned ON/OFF (with ignition switch, etc.) "‘3'2":;2 82192
. .0* 1) 28202
<most suitable as memory backup power supply> | ol
e Low standby current (<0.8mA) & q}’ﬁil .
e Low dropout voltage =1V 8
e Built-in dropping type overcurrent, overvoltage and thermal protection circuits
e TO220 equivalent 5-terminal full-mold miniature package 3
L] . g
[ ] a8 s
Absolute Maxi Rati e P
solute iaximum Ratings (Ta=25°C) ‘ ‘ ‘ ‘ “ 095015 — 2
Parameter Symbol Ratings Unit Conditions T 08s%8F al
DC input voltage Vin 35 v ‘ ‘ L H
- o - 0.45 ;
Battery reverse connection Vine -13 Vv One minute P17:070 46,807 39 ‘”\ .3)
L7:070 46,8 907 | (@
Output control terminal voltage Ve Vin " T T 8.2:07
CH1 lo1 0.04 *1 A I i I
Output current » er Jr 1. ViN a: Part No.
CH2 loz 0.1 A 2. Ve (on/off)  b: Lot No.
. 12345 3. GND
Po1 22 w With infinite heatsink 4.Vor
Power Dissipation 5. Vo2
Pp2 1.8 w Stand-alone without heatsink .
Junction temperature Tj -40 to +150 °C (Forming No. 1101)
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 EqUIvaIent CIrCUIt Dlagram
Jun_cnon to ambient-air thermal 0 i-a 66.7 °C/W Stand-alone without heatsink
resistance
vin O——— »> (O Vo1
i il ey :
ocP
w
. . W
Electrical Characteristics (Tj =25°C, Vin =14V unless otherwise specified) ™ g J
P: i Symbol Ratings Unit Conditi
arameter mbol n onditions
" 4 min typ max ' ” T REF 5
Input voltage Vin 6*2 301 v —\ i O Vo2
CH1 Vo1 4.80 5.00 5.20 v lo=0.04A ocp
Output voltage OVP
CH2 Voo 4.80 5.00 5.20 v 10=0.1A u DHJ
Channel-channel voltage diff lo1 =0 o 0.04A 8 <
annel-channel voltage aifference l01=0 10 0.
(Vo1—Voz) Ao 01 01 V' | ie=0t001A 2 3
ve O (O GND
CH1 Vi1 1.0 Vv lo1=0.04A
Dropout voltage
CH2 Voirz 1.0 ' lo2=0.1A
CH1 AVo LNE1 10 50 mV Vin=6 to 30V, lo=0.04A
Line regulation
CH2 AVo une2 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 Loan2 40 70 mV lo2=0t0 0.1A
CH1 Rret 54 dB f=100 to 120Hz
Ripple rejection . - -
CH2 | Reen 54 dB | =100t0 120Hz Standard Circuit Diagram
Quiescent circuit current [} 0.8 mA lo1=0A, Vc=0V
3
Overcurrent protection | CH1 ls1)1 0.06™
starting current CH2 l(s1)2 0.15*%
Output ON Veu 4.2 4.5 4.8 \"
Output control voltage
Output OFF VoL 3.2 3.5 3.8 Vv
Output ON Icu 100 HA Vc=4.8V
Output control current Z
Output OFF leL =100 HA Vc=3.2V —_ I Cin
Overvoltage protection starting Vowr 30* v ; b 77
voltage
Thermal protection starting Trsp 151*5 oG Co1: Output capacitor (47 to 100uF, 50V)
temperature Coz: Output capacitor (47 to 100pF, 50V)
*1 Cin: Input capacitors (approx. 47pF).
Notes: Tantalum capacitors are recommended, for Co1,
*1. Since Pp(max) = (Vin-V0) ® lo1+ (ViN-Vo2) ® loz2 = 22 (W), ViN (max), lo1(max) and loz(max) may be limited Cozand Ci, especially at low temperatures.
depending on operating conditions. Refer to the Ta—Pp curve to compute the corresponding values. *2D1,D2,D3: Protection diode.

Required as protection against reverse biasing
between input and output.
(Recommended diode: Sanken EU2Z.)

*2. Refer to the dropout voltage.

*3. Is1 rating shall be the point at which the output voltage Vo1 or Vo2 (Vin =14V, lo1 =0.04A or lo2 =0.1A)
drops to -5%.

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

. The indicated temperatures are junction temperatures.

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

w

*,

N

*

o



Electrical Characteristics

m Line Regulation (1) m Line Regulation (2)

5.10 — 5.10 —
Vin=Vc Vin=Vc
lo2=5mA lo1=5mA

5.05 i 5.05 |

= loz2=
% lo1= % OA50 A
0A m,

> 500 20mA > 500 100mA
$ / 40mA § ; ;
‘_>> —_— — é
= 4.95 = 4.95
=3 3
2 2
5 5
o [e]

4.90 4.90

4.85 4.85

0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35

Input voltage VN (V) Input voltage VN (V)

B Load Regulation (2) B Rise Characteristics

5.10 : 6
Vin=Vc

5.05 5

s Vin= )

S 6V,14V g 4

o 5.00 o lo1=0A
g I A g 3 20mA
S S 5 40mA
‘g_ 4.95 ‘g_

2 30v g 2
1S) 1}

4.90 1

4.85 0

0 20 40 60 8 100 o 1 2 3 4 5 6 7

Output current lo (mA) Input voltage Vin (V)

m ON/OFF Control Characteristics m Overcurrent Protection Characteristics (1)

6 T 6 T
Vin=14V Vin=Vc
lo2=5mA lo2=5mA
5 5
s B WW
S 4 5 4
> > ||
E ' fon E tav \
I 3 3oV
3 3
o o \

1 1 \

0 0

0 1 2 3 4 5 6 0 20 40 60 80 100 120

Output ON/OFF control voltage Vc (V) Output current lo (mA)

m Thermal Protection Characteristics m Overvoltage Protection Characteristics

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

5 5

M f
s s Vo1
5 4 g 4
[} Q
g 3 g 3
S E Vo2 7|
3 2 2 2

3

3 3

1 1

0 0

100 120 140 180 200 220 240 26 28 30 32 34 36 38

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.

SI-3102S

m Load Regulation (1)

5.10 T
Vin=Vc
5.05 }
% Vin=
6V
> 500 1y —
& / 30V
° I —
= 4.95
=1
f=8
]
o
4.90
4.85

10 20 30 40 50

Output current lo (mA)

® Quiescent Circuit Current

12 T T
Ve=0V
lo1=0A

-
o

©

Quiescent current Iq (mA)

0 5 10 15 20 25 30 35
Input voltage Vin (V)

m Overcurrent Protection Characteristics (2)
6

T
Vin=Vc
lo1=5mA

s

3 4

o e VXL
j=J IN=

s 3 6V

Q 14V

E] 30v

o

5

o

0 0.1 0.2 0.3 0.4 0.5

Output current lo2 (A)

m Ta—Ppb Characteristics

BT
With infinite heatsink

ISR
200 +200 *2mm
(2.3°C/W) ‘

o —— N

100 #100 #2mm
(5.2°C/W)

75750 zmm~N
(7.6°C/W) N

[ | §

[ N\

T T T T
With silicone grease G746
(Shin-Etsu Chemical)

Heatsink:

n
o

-
o

-
o

Power Dissipation Pp (W)
[3,]
/ v
/ / y. vy
yyAW A 7

.

Without heatsink RS
3

WL

\ -t

0
-40 -20 0 20 40 60 80 100 120140 160

Operating temperature Ta (°C)

13



Switching Type Regulator ICs  SI-3201S

Features External Dimensions (unit: mm)

e Output current of 3A (Ta=25°C, ViN=8 to 18V)

14

e High efficiency of 82% (Vin=14V, lo=2A) N
e Requires 5 external components only
e Built-in reference oscillator (60kHz) $ ‘g;'fﬁ [
e Phase internally corrected
e Output voltage internally corrected .
e Built-in overcurrent and thermal protection circuits 3
e Built-in soft start circuit L1 ow| B
N ge01) g
T P
I[l.ogs=os —7 2
Absolute Maximum Ratings (Ta=25°C) N Gl
Parameter Symbol Ratings Unit Conditions ‘ ‘ . Py g
1 1 l0.45" i
Input voltage Vin 35 \" pirared=gor wmi P
Output voltage lo 3 A T T 8.2:07
SWourt terminal voltage Vswout -1 " . .
P 22 w With infinite heatsink El % > o a Part No.
Power Dissipation o 12348 g EWSUT b: Lot No.
Pp2 1.8 w Stand-alone 4.Vs
Junction temperature Tj —-40 to +150 °C 5.88
Storage temperature Tstg -40 to +125 °C (Forming No. 1101)
Junction to case thermal resistance bi-c 5.5 °C/W
\rl:sr;:t!:::;o ambient-air thermal ba 66.7 oW
Standard Circuit Diagram

Recommended Operating Conditions

Ratings
Parameter Symbol - Unit Conditions
min typ max
Input voltage Vin 8 18
Output current lo 0.5 3
Operating temperature Top -40 +85 °C Ta—Pp characteristics

Electrical Characteristics (y,=14v, ioyr=2a,

Tj=25°C unless otherwise specified)

Ratings
Parameter Symbol - 9 Unit Conditions
min typ max
Output voltage Vo 4.80 5.00 5.20 "
Line regulation AVoune 100 mV Vin=8 to 18V
Load regulation AVo Loap 50 mv lo=0.5to 3A
Efficiency " 7 82 %
Oscillation frequency fosc 50 60 70 kHz
Quiescent circuit current Iq 5 10 mA lo=0A
Overcurrent protection starting s 31 A *2
current
Soft *3 Low level voltage VssL 0.2 \"
start Source current when low IssL 15 25 35 HA VssL=0.2V
terminal Discharge resistance Rois 200 kQ Vin=0V
Notes:
*1. Efficiency is calculated by the following equation:
Voelo
=——F— ° 0
n Vin® Iy 100 (%)

*2. A dropping-type overcurrent protection circuit is built in the IC.

*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 soft start mode with a capacitor or in the open-collector drive mode with a
transistor. Leave the soft start terminal open when not using it since it is already pulled up in the IC.

GND O

ViN O

C1: 1000pF
C2: 1000uF

a: Internal power supply
b: Thermal protection
c: Reference oscillator

L1: 250uH
D1: RK46 (Sanken)

f: Comparator
g: Overcurrent protection
h: Error amplifier

d: Reset
e: Latch & driver

i: Reference voltage

Cautions:

(1) A high-ripple current flows through C1 and Cz. Use high-ripple
type 1000pF or higher capacitors with low internal resistance.
Refer to the respective data books for more information on
reliability and electrical characteristics of the capacitor.

(2) Ca is a capacitor used for soft start.

(3) L1 should be a choke coil with a low core loss for switching
power supplies.

(4) Use a Schottky barrier diode for D1 and make sure that the
reverse voltage applied to the 2nd terminal (SWourt terminal) is
within the maximum ratings (-1V). If you use a fast-recovery
diode, the recovery voltage and the ON forward voltage may
cause a reversed-bias voltage exceeding the maximum ratings
to be applied to the 2nd terminal (SWourt terminal). Applying a
reversed-bias voltage exceeding the maximum rating to the
2nd terminal (SWourt terminal) may damage the IC.

(5) The 4th terminal (vs) is an output voltage detection terminal.
Since this terminal has a high impedance, connect it to the
positive (+) terminal of C2 via the shortest possible route.

(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[ SS 5[ SS 5] SS
Cs Cs

” -



Electrical Characteristics

H Line Regulation

5.10
5.05
) ——
S i
5.00
g ’ 10=0A
g =1A
£4.95 =2A
2 =3A
=
o
4.90
4.85

0 5 10 15 20 25 30 35

Input voltage Vin (V)

m Efficiency Curve

90
Q
rassSse=u
| ]

g Vin =18V7/$\\
s 70 =10V
3 = 7V
8
o 60
hin}

50

40

0 05 10 15 20 25 3.0

Output current o (A)

B Ta—Pp Characteristics

25 T 1 T
With infinite heatsink With silicone grease
Heatsink: aluminum
g 20
&
c 15 \
o
£}
2 N
2 .
17}
a 10 ~
] AN
H .
T 5 %
.
A

A

3

Y

0

-40 0 40 80 120 160

Operating temperature Ta (°C)

m Load Regulation
5.15

o
o
=)

o

=3

G
=

/
| /
Vin =18V /‘
4.95 =1ov

= 7V

Output voltage Vo (V)
I}
o
S

05 10 15 20 25 3.0

Output current lo (A)

m Overcurrent Protection Characteristics

6
5 4
s Vin =18V
L 4 =10V
° =7V Al
g
§ 3 =
S
2
5 2
O ‘
1 l
0
0 1.0 2.0 3.0 4.0 5.0

Output current lo (A)

SI-3201S

m Rise Characteristics

6
]
lo=0A
° =1A ;{ /
s =2 )
S 4 =3AdA /,
g /}
g
5
g 2
=4
o
1
0
0 2 4 6 8 10

Input voltage Vin (V)

W Overcurrent Protection Temperature Characteristics
6

Tc=+100, 25, -20°C

Output voltage Vo (V)
&)

0 1.0 2.0 3.0 4.0 5.0

Output current lo (A)

15
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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 4.2+02
output status signals 10102 pge02
e Low saturation PNP transistor use }
. .. . . T s
o Allows direct driving using LS-TTL and C-MOS logic levels $\ INEE -
e Built-in overcurrent and thermal protection circuits @7; S i
e Built-in protection against reverse connection of power supply g o
. . . . . @ J x
e TO220 equivalent full-mold package not require insulation mica @ 26001 &
s
a1 s
b[] oo
< 3
Absolute Maximum Ratings (Ta=25°C) T oaass T
.
Parameter Symbol Ratings Unit Conditions ‘ ‘ “
Power supply voltage Ve 40 \Y J 02 02 o
0.85 6% 045781 || g
Input terminal voltage Vin -0.3to Vs v P1.7:0104-6.8 4108 3
DIAG terminal voltage Vbia 6 v
Collector-emitter voltage Vce 40 \' 1. GND a: Part No.
2.Vin b: Lot No.
Output current lo 1.8 A 3. Vo
4. DIAG
Po1 18 w With infinite heatsink (Tc=25°C) 5.Vs
Power Dissipation . .
P 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/
Electrical Characteristics (Ta=25°C unless otherwise specified) Vo 2.
FO—¢
Ratings - 3
Parameter Symbol - . ng Unit Conditions SI-51518 Vee
min max
yp ViN o DIAG
Operating power supply voltage |  Vsopr 6.0 30 v 4~ 51kQ
Quiescent circuit current [[¢] 5 12 mA VBopr=14V, Vin=0V LS&ITL .
o
- CMOS @
Saturation voltage of output |\, 0.5 v lo=1.0A, VBopr=6 to 16V 8
- sa
transistor 1.0 Vv lo=1.8A, Veopr=6 to 16V
Output leak current lo, leak 2 mA Veeo=16V Truth table GND
Output ON ViH 2.0 Vs A VBopr=6 to 16V Vin Vo
Input voltage
Output OFF Vi -0.3 0.8 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 . . .
. - 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 '
Vou 45 6 V| Veo=6V Vo ?
DIAG output voltage H
VoL 0.3 v Vcc=6V, Ibpp=2mA I—L_
TeiH 30 us Veopr=14V, lo=1A DIAG ;
DIAG output transfer time
TPHL 30 us Veopr=14V, lo=1A
Minimum load inductance L 1 mH
Mode Vin Vo DIAG
Note: . ) ] ) . Normal b r r
* The rule of protection against reverse connection of power supply is Vs = =13V, one minute L H H
(all terminals except, Vs and GND, are open). Open load H H H
Shorted load h II: II:
L L
Overheat H L L

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



Electrical Characteristics

B Quiescent Circuit Current
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‘ >
__—==
/
0
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m Overcurrent Protection Characteristics (ra=-40°c)

16
14 ]
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12 14V
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|
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m Overcurrent Protection Characteristics (ra=25°c)
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m Thermal Protection Characteristics

16 T T
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4+ 2
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SI-5151S

m Saturation Voltage of Output Transistor
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m Overcurrent Protection Characteristics (ra=100°c)
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High-side Power Switch ICs [With Diagnostic Function] SI-5152S

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

External Dimensions (unit: mm)

. $3.2:02 42202
output status signals 10102 28402
o Low saturation PNP transistor use \ -
o Allows direct driving using LS-TTL and C-MOS logic levels é\ $ :] . ]
e Built-in overcurrent and thermal protection circuits %L I L
e Built-in protection against reverse connection of power supply g -
. o
e Tj=150°C guaranteed ¢ pg0r  }
. . . . - i<
e TO220 equivalent full-mold package not require insulation mica al__J b
b 89
_ _ T T osses L
Absolute Maximum Ratings (Ta=25°C) Ial - i‘
Parameter Symbol Ratings Unit Conditions i
J 0.85%8% 045%% || g
Power supply voltage Ve 40 \Y 17501 0 426.8 4108 2
Input terminal voltage Vin -0.3to Vs
DIAG terminal voltage Vpiag 6 \ 1. GND a: Part No.
2. Vi :
Collector-emitter voltage Vce 40 Vv PRVA b: Lot No.
4. DIAG
Output current lo 1.8 A 5. Vg
Pp 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 CIrCUIt Dlagram
Vs
O———¢
5
. - “ @ %
. ee PZ
Electrical Characteristics (Ta=25°C unless otherwise specified) =O——e ,];
- SI-51528 |3 v
s Ratings G cc
Parameter 'mbol Unit onditions Vi
4 min typ max w2 DIAG
Operating power supply voltage VBopr 6.0 30 \" LETTL 4~ 51kQ
Quiescent circuit current Iq 5 12 mA VBopr=14V, ViN=0V or 1 o
il CMOS §
Saturation voltage of output Vet ey 0.5 v l0=1.0A, VBopr=6 to 16V
sat
transistor 1.0 v 10=1.8A, Vgopr=6 to 16V
Output leak current lo, leak 2 mA Veeo=16V, Vin=0V Truth table GND
Vi \'/
Output ON Vi 2.0 Vs v Vaopr=6 to 16V w0
Input voltage H H
Output OFF Vi -0.3 0.8 v Veopr=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 1.9 A Veopr=14V, Vo =Vgopr-1.5V - . -
current Diagnostic Function
Thermal protection starting Treo 150 oc Vaopr26V
temperature Normal Openload ; Shortedload ; Overheat Normal
Open load detection resistor Ropen 30 kQ VBopr=6 to 16V Vi '
IN -
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 loiag 100 HA Vec =6V, Veopr=6 to 16V I_L_
Saturation voltage of DIAG output VoL 0.3 \' Vee =6V, Veopr=6 to 16V, Ipo=2mA DIAG
TPLH 30 us Veopr=14V, lo=1A
DIAG output transfer time
TeuL 30 us Vaopr=14V, lo=1A
Minimum load inductance L 1 mH Mode VII.N \f’ DI':‘G
Note: Normal H H H
ote: . ) . . . Open load h : :
* The rule of protection against reverse connection of power supply is Vg = =13V, one minute T T T
(all terminals except, Vg and GND, are open). Shorted load | L L
Overheat h :: II:

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



Electrical Characteristics

B Quiescent Circuit Current
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High-side Power Switch ICs [With Diagnostic Function] SI-5155S

Features

e 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
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 Vs \"
DIAG terminal voltage Vbiac 6 \"
Collector-emitter voltage Vce 40 \'
Output current lo 25 A
Po1 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
Electrical Characteristics (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, Vpopr=6 to 16V
. CE (sat)
transistor * 0.72 10=2.5A, Viopr=6 to 16V
Output leak current lo, leak 2 mA Vceo=16V, Vin=0V
Output ON ViH 2.0 Ve VBopr=6 to 16V
Input voltage
Output OFF Vic -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 s 26 A Veopr=14V, Vo =Vaopr ~1.5V
current
Thermal protection starting Treo 150 oc VeoprZ 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
VbH 4.5 6 Vcc=6V, Veopr=6 to 16V
DIAG output voltage
VoL 0.3 Vcc=6V, Veopr=6t0 16V, Ipo=2mA
TPLH 30 us Veopr=14V, lo=1A
DIAG output transfer time
TenL 30 us Vaopr=14V, lo=1A
Minimum load inductance L 1 mH

Note:

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

(all terminals except, Vs and GND, are open).

External Dimensions (unit: mm)

$3.2:02 4.2:02
10202 | 28202
T \ — A -1
® = &4 -
[ v 5 41t
~ -
3 | g 8
s
a1 h
b [ e
I 5
j o
T o.0az015
1 ‘ Reend {2 “
i
J 0.85 8% 045%8% || ]
- ©
P1.7:0144-6.8 408 L
1. GND a: Part No.
2.Vin b: Lot No.
3.Vo
4. DIAG
5.Vs
(Forming No. 1123)
Standard Circuit Diagram
Ve
=O——
5 L/
a
Vo Pz
FO—
SI-5155S |3 Veo
Vin 2 DIAG
47 51kQ
LS-TTL
or 1 o
CMOs 15}
o
|
O
Truth table GND
Vin Vo
H H
L L
Diagnostic Function
Normal Open load Shorted load | Overheat Normal
Vin T
Vo [
DIAG I_L—
Mode Vin Vo DIAG
L L L
Normal H H H
L H H
Open load H H H
Shorted load II—-| Il: ::
Overheat II-I t t

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



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

Features

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

External Dimensions (unit: mm)

SI-5153S

. 753.2:0.2 4.2+02
output status signals 1002 25402
e Low saturation PNP transistor use - \
. .. . . T s
e Allows direct driving using LS-TTL and C-MOS logic levels $\ & gl . N
o Built-in overcurrent and thermal protection circuits %i} -
e Built-in protection against reverse connection of power supply 2 -
. o
e Tj = 150°C guaranteed @ ag01 8
. . s
o Built-in Zener diode EY m— S
. - . . . b oo
e TO220 equivalent full-mold package not require insulation mica 33
< &
T oaees 3N
_ _ Il H
Absolute Maximum Ratings (Ta=25°C) J - Y s
Parameter Symbol Ratings Unit Conditions P1.7:0104=6.8 : 206 3
Power supply voltage Vs -13 to +40 \
Input terminal voltage Vin -0.3to Vs \" 12 \(I-;ND a: Part No.
- VIN b: Lot No.
DIAG terminal voltage Vi 6 v 3.Vo
9 s 4. DIAG
Collector-emitter voltage Vce Vg—Vz \' Befer to' Surge clamp' vt?ltage 5.Ve
in Electrical Characteristics (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 g
Operating temperature Top -40 to +100 °C Vs
Storage temperature Tstg -40 to +150 °C 5 : :
. . SI-5153S
Electrical Characteristics (Ta=25°C unless otherwise specified) Vin o
Ratings
Parameter Symbol - Unit Conditions
min typ max LS-TTL
or ]
Operating power supply voltage VBopr 6.0 30 \" CMOS
Quiescent circuit current lq 5 12 mA VBopr=14V, ViN=0V
Saturation voltage of output _ O
transistor VCE (sat) 0.47 \ lo=2.05A, Vgopr=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 Ve Vaopr=6 to 16V Ll L
Input voltage
Output OFF Vi -0.3 0.8 VBopr=6 to 16V
Output ON 7] 1 mA Vin=5V
Input current
Output OFF I’ -0.1 mA Vin=0V
fon starti Diagnostic Function
Overcurrent protection starting Is 2.05 A Viopr =14V, Vo =Veopr=1.5V g
current
. . Normal Openload ! Shortedload ;! Overheat Normal
Thermal protection starting Trsp 150 oG Veopr26V :
temperature VIN :
Open load detection resistor | Ropen 30 kQ Veopr=6 to 16V
Ton 8 30 us Veopr=14V, lo=1A Vo I_L_
Output transfer time :
Torr 15 30 us Veopr=14V, lo=1A I_L_
VbH 4.5 6 Vce=6V, Veopr=6 to 16V DIAG :
DIAG output voltage
VoL 0.3 Vec=6V, VBopr=6t0 16V, Ipo=2mA
TeLH 30 Hs Veopr=14V, lo=1A
DIAG output transfer time Mode Vin Vo DIAG
TeuL 30 s VBopr=14V, lo=1A Normal L L L
H H H
Minimum load inductance L 1 mH Open load L H H
H H H
Surge clamp voltage * Vz 28 34 40 \ lc=5mA Shorted load h ||: II:
Note: Overheat Iﬁ :: ::

*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 Vs = -13V, one minute.
* This driver is exclusively used for ON/OFF control.

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



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

Features

e 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 Ve -13to +40 \"
Input terminal voltage Vin -0.3to Ve "
DIAG terminal voltage Vbia 6 Vv
Collector-emitter voltage Vce Ve-Vz Vv Refer _to Surge clar?p_voltage n
Electrical Characteristics
Output current lo 25 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
Electrical Characteristics (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 Veopr=14V, ViN=0V
Saturation voltage of output V. 0.3 v 10=1.0A, Veopr=6 to 16V
. CE (sat)
transistor 0.72 \'% 10=2.5A, VBopr=6 to 16V
Output leak current lo, leak 2 mA Vceo=16V, Vin=0V
Output ON Vin 2.0 Vs \' VBopr=6 to 16V
Input voltage
Output OFF Vie -0.3 0.8 \ VBopr=6 to 16V
Output ON lin 1 mA ViN=5V
Input current
Output OFF I -0.1 mA Vin=0V
Overcurrent protection starting Is 26 A Viopr=14V, Vo=Vaopr=1.5V
current
Thermal protection starting Trso 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 Vv Vcc=6V, Veopr=6 to 16V
DIAG output voltage
VoL 0.3 v Vec=6V, Veopr=61016V, Ipo=2mA
TPLH 30 us Veopr=14V, lo=1A
DIAG output transfer time
TeuL 30 ps Veopr=14V, lo=1A
Minimum load inductance L 1 mH
Surge clamp voltage * Vz 28 34 40 \Y 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.

SI-5154S

External Dimensions (unit: mm)

¢3.210.2 4,2+0.2
10202 2,802
$\$ SEE -
IS Il
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< E
T o T
I H
%
17010468 o0 s
1. GND a: Part No.
2.Vin b: Lot No.
3.Vo
4. DIAG
5.Ve
(Forming No. 1123)
Standard Circuit Diagram
Vs

VIN

Vo

DIAG

SI-5154S
Vin o
LS-TTL
or 1
CMOS
O
Truth table GND
Vin Vo
H H
L L
Diagnostic Function
Normal Open load : Shorted load ; Overheat Normal :
Mode Vi Vo DIAG
Normal ||_'| h h
Open load II-I n n
L L L
Shorted load H L L
Overheat ||-_| II: ::

e DIAG output will be undetermined when a voltage

exceeding 25V is applied to Vg terminal.



Electrical Characteristics

® Quiescent Circuit Current

10
Ta=-40°C P
B 5 15053 ¢ \>//
E p -
7

’___——’_,_—
/W
0 S/
0 10 20 30 40
Ve (V)

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

20
Vg=
—l 18V
16 ‘:>
12 7 '\\J4V
s yAaD
S A 7
/ 74\sv
ST
. o
— |
00 1 2 3 4 5

lo (A)

m Threshold input voltage

20 ‘ ‘ ‘ ‘ ‘
Ta=125°C 25°C 070
15 ]
Ve=16V
S lo=1A
o 10
>
5
00 1 2

VIN (th) (V)

m Output Terminal Leak Current

2 1
Ve=14V
<
£ _
™ 1
8
°
0
-50 0 50 100 150

Ta (°C)

m Circuit Current

50 ‘
40 Ta=
-40°C
g 25°C N
£ 7| '\\
£ 2 o ANAN
150°C N
A1 \\\
)
0
0 10 20 30 40

m Overcurrent Protection Characteristics (ra=25°c)

20 ‘
Ve=
16 —
Y
/1
12 %44v
S /]
7
S e
7 T8V
T—
4 // —
/| D ev
o /”%
0 1 2 3 4 5
lo (A)
m Input Current (Output ON)
1.0 i
Ve=14V
Vin=5V
0.8
z 06
E
I —
= 04 B—
\\-
0.2
0
-50 0 50 100 150
Ta (°C)
m Saturation Voltage of DIAG Output
0.5 —
Vs=14V
Ipiag=2mA
0.4
0.3
=)
)
o
> 02
/
/
0.1 T
0
-50 0 50 100 150
Ta (°C)

SI-5154S

m Saturation Voltage of Output Transistor

2
s
T Ta=
) 1
2 125°C_/
$ .
Ve=6to 1% _A%°C
% Z40°C
— |
/ ‘
% 1 2 3

20
Ve=
— 18V
16
14V
s " / >
o 4 v
> 8 /A
17& 8V
—
4
6V
00 1 2 3 4 5
lo (A)
® Input Current ©utput OFF)
5 T T
V=14V
Vin=0V
4
EE 3
=
- 2
1
0
-50 0 50 100 150

Ta (°C)

m Thermal Protection Characteristics

20 T
Ve=14V
Vbiag=5V
lo=10mA
15 Vo o=Tom
° 10
>
Vbiag
5
0
0 50 100 150 200
Ta (°C)

25



26

High-side Power Switch ICs [Surface-mount 2-circuits]

Features

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

SDHO04

External Dimensions (unit: mm) SMD-16A

0.89:015 2.54%025
o Low saturation PNP transistor use E R 07538
e Allows direct driving using LS-TTL and C-MOS logic levels ‘:‘lw HOHHEBEE
e Built-in overcurrent protection circuits Jde M. g Lz ]
e Built-in protection against reverse connection of power supply S Z,[ EAR g H— 5
e Tj =150°C guaranteed E ° e & bl
e Surface-mount full-mold package 5 - i HHHHEHH
|l o.8%0s Pin 1 20.0max
f |
Absolute Maximum Ratings (Ta=25°C) N~ |
Parameter Symbol Ratings Unit Conditions
Power supply voltage Vs -13 to +40 \ %
£
Drive terminal applied voltage Vb -0.3to Ve v 2
Input terminal voltage Vin -0.3to +7.0 \"
DIAG output applied voltage Voiaa -0.3to +7.0 \" a: Part No.
DIAG output source current loiac 3 mA b: Lot No.
Vo:jtadgt'e a(;rossl polwer supply Voo Ve-0.4 v
and drive terminal . . . .
Equivalent Circuit Diagram
Output current lo 1.5 A
Power dissipation Pp 2.6 Without heatsink, all circuits operating - v
The MIC is bound by the dotted lines. 912,16
Junction temperature Tj -40 to +150 °C OVs*2
Operating temperature Top -40 to +100 °C Epre'jneg‘ ®
2 -
Storage temperature Tstg -40 to +150 °C 'N1°'—§@ L _Drive N
3 11kQ typ) L
DIAG1 O — fo.c.P}
P——| DIAG DET. 115
Electrical Characteristics o i ii 7o
(VBopr=14V, Ta=25°C unless otherwise specified) TS0 |. 14l 5 by *1
Ratings
Parameter Symbol - Unit Conditions () J
min yp max IN20-+-—p{ConT. [ Drive |} '
Operating power supply voltage VBopr 6.0 16 \" oma2 o8 g“k“ e -I':°- 5
Quiescent circuit current Iq 5 12 mA Lo output DG DR = (519 5 ouz *2
Threshold input voltage Vinth 0.8 3.0 \" 451 1 o2+t
| Hi output In 1.0 mA | ViN=5V Kok
nput current [Abbreviations]
Lo output I 0 100 HA Vin=0v Drive: Drive circuit DIAG.DET.: Diagnostic circuit
: CONT: ON/OFF circuit 0.C.P.: Overcurrent protection
Satur_atlon voltage of output VCE (sat) 0.5 \ lo=1.0A, VBopr=6 to 16V Pre.Reg: Pre-regulator T.S.D.: Thermal protection
transistor
Output terminal sink current lo (off) 2.0 mA Vo=0V, ViN=0V *1. The base terminal (D terminal) is connected to the output
- 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. SDH04 have two or three terminals of the same function (Vs,
. 4 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=Vaopr =1.9V
current
T = B . .
Output transfer time on 8 % s | lo=1A Standard Circuit Diagram
Tore 15 30 us lo=1A
TeLH 10 30 us lo=1A
DIAG output transfer time
TeHL 15 30 us lo=1A Vs
Note: * The rule of protection against reverse connection of power supply is V= -13V, one minute D1 ng:
(all terminals except, Vs and GND, are open). Out
—Oo———+¢
SDH04 Veo
Diagnostic Function > o DIAG
5.1kQ
o
Vi
e |, | ¥ L 8
30v| I i 4
| N I I
GND U e y m ﬂ— Truth table
- ) L O
N Vin Vo GND
D Your L H | H
= | (e
' $!

GND Yoiag

Shorted load

Openload

OPEN! 'oPEN
e

Overvoltage

N
i
i
i
0

u[
"
50
hid
|
|
Ol

Overheat

SNV
[

ERROR SIGNAL for CPU

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.



Electrical Characteristics
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m Circuit Current (dual circuit)

SDHO04

= Vin=5V Vin=5V
20 Vin=0V 50 - IN 100 IN
a=
-40°C
40 80 Ta=
-40°C
25°C 1
NN
E g% \ - e ——
£ 10 E 125°C N £ \ \
O o 1)
g 2 ol \\ N = 40 125°C \
- /
10 Vin=0V %/ 2 \
Vo shorted = — 0 —
Voopen ==-=- IN= —
0 ‘ ‘ 0 0
20 30 40 46 0 10 20 30 40 46 0 10 20 30 40 46
Ve (V) Vs (V) Vs (V)

m Saturation Voltage of Output Transistor m Overcurrent Protection Characteristics (ta=-40°c) m Overcurrent Protection Characteristics (Ta=25°c)

15 ‘
a=
Ve=16V 125°C
Vg=6V =====- /
.
s 1.0 d
k
= 3 o
5 f 25°C
S o5 d /’,:/
% 1 2

m Overcurrent Protection Characteristics (ta=125°c)

20
—— | Ve=
\1sv
15
\\
s / 14V
= 10 /
=
V.
5
D ev
0 1 2 3

lo (A)

m Input Terminal Sink Current

Ve=14V Vin=0V

1.0
:(:i- 0.5 \
=
=
0
-50 0 50 100

Ta (°C)

20 ‘
Ve=
\18V
15
) 1av
5 10
>
\\
° /
/ 6V
S——

m Threshold Characteristics of Input Voltage

15 V=14V lo=1A
.
Ta=125°C  25°C| -40°C
10
o
>
5
00 1 2 3
Vin (V)
B Saturation Voltage of DIAG Output
0.3 ‘
Ve=14V
Ipiag=3mA
0-2 /
a /
> /
0.1
0
-50 0 50 100 150

Ta (°C)

20

15

14V

10

Wi
7
/

L

VAN

6V

0 1 2
lo (A)

m Input Terminal Source Current

o V=14V
0.8
— 06
< /Ta=125°C
= 25°C
Z 04 /,/ o
// L~
0.2 // ]
///
0 2 4 6 8 10
Vin (V)

27



28

High-side Power Switch ICs [Surface-mount 2-circuits] SPF5003 (under development

Features

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

External Dimensions (unit: mm)

12.0:02
output status signals 10.5:02 1028k
e DMOS 2ch output 6 . Fin
. . thick
e Allows ON/OFF using C-MOS logic level BEEREEE ness
P . . . NN nEnARn "
e Built-in overcurrent and thermal protection circuits T ™
I
i 3
B [ I { g T
i Q
. . & | ~
Absolute Maximum Ratings (Ta=25°C) ‘ %
T I M I
Parameter Symbol Ratings Unit Conditions 1 H H H H H H HB
" +0.15
Power supply voltage Vs 35 v 1.2720% 0.4-005 ! DI
S
Input terminal voltage Vin -0.3t07 \ 2 0_25ﬁ%})§ |
Input terminal current Iin 5 mA
DG terminal voltage Vba -0.3to7 \'
DG terminal current Ioa 5 mA
Drain to source voltage Vbs Vg-45
Output current lo 1.8 A
Power dissipation Po 2 Ta=25°C Ve
Source to drain Di forward current Ir 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) E }—{ e [ Creehet |——t
Paramet Symbol Ratings Unit Conditi
arameter mbol ni onditions
4 min typ max G%D OCU)'I'i
Operating power supply voltage VB (opn) 5.5 35 \
Quiescent circuit current (] 1 mA Vin=0V, Vour=0V
i 200 mQ lo=1A
Output ON resistance Ros ow 200 2 | loiA Tas80C Standard Connection Diagram
Output leak current lo, leak 50 100 pA Vour=0V J_‘jé\’-l
Input threshold | Qutput ON Vitith 1.4 2.0 3.0 v Ta=-40 to +105°C l—};v—l
voltage Output OFF | Vi 1.0 1.8 v Ta= —40 to +105°C 78 Joun
15,16 0ouT2
| ; Output ON 7] 70 200 pA Vin=5V 1 Ve w
npup curren DG1
Output OFF li 12 A Vin=0V SPF5003
ol|e
Overcurrent protection starting current Is 1.9 3 A Vout=Vo-1.5V (10,11) § §
Internal current limit ILim 5 A Vour=0V . (,VVim"a;,f iz dis ?“ 6‘;“)
Thermal shutdown operating temperature Trtsp 155 165 °C c { B ]
i e BT
Load open detection threshold voltage | Vopen 1.5 3 4.5 \ v
777 777
*1 T 70 140 RL=140Q, Vo=-5V
Output transfer time oN ks v ° * s:aﬁr?ggtiiﬁif\rl:?zfrg?ndalm protect CPU and SPF5003 in case of reverse
= o X
Torr 35 %0 Hs RL=14Q, Vo +10% * Make VB of 1Pin and 9Pin short from the fin to be plated by solder.
DG leak current loa 20 Vpe=5.5V
Low level DG output voltage VoaL 0.15 0.5 \ Ipg=1.6mA ..
Timing Chart
*1 TeLu 70 140 us
DG output transfer time
P TPHL 45 120 us VINON ViNOFF Voopen Normal  OCP Normal ~ TSD
u Normal Open load Normal Shorted load Normal g;g!'r- \—
Note: *1. Transient time is showed Wave Form below. o
w T/ o
Vour
Recommended Operating Conditions (for one channel) Wave Form
Ratings Jour i _ﬂ_‘_
Parameter - Unit TS0
min max oG High inpidance
Power supply voltage 5.5 16 V' Vour-5V.
Output transfer time
Vin 4 55 Vv Vour Vour * 10% Mode Vin DG Vo
Ton Torr
Vi -0.3 0.9 v [+ - Normal H H H
lo 1 A DG output transfer time | 2% * 0% Open load E n n
Voo Vo * 10% —
Ri 10 20 kQ Tew Tew Shorted load | ! L L (Limiting)
Roc 10 20 kQ Overheat E t t
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High-side Power Switch ICs [Surface-mount 2-circuits] SPF5004 (under development

Features

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

output status signals

e DMOS 2ch output

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

Absolute Maximum Ratings

External Dimensions (unit: mm)

:

17.28%02
1 5.5810.2

ﬁmmmmm;mmmmm‘ﬁ

.1
1.0%8%s

Fin
thickness

@‘@’
.
|

|
1
\
|
= s
75102
02
10.5:0-3

(Ta=25°C) T T T T T T T
[
12 .
Parameter Symbol Ratings Unit Conditions H H H H H H H H H Ho El H
1.272025 0.4%008 ‘ o
Power supply voltage Ve 35 \ i S
- ] 0.2588
Input terminal voltage Vin -0.3t07 \ N ~
Input terminal current Iin 5 mA Part N
a: Part No.
DG terminal voltage Vba -0.3to7 \ b: Lot No.
DG terminal current Ioa 5 mA
Drain to source voltage Vbs Vg-45
Output current lo 25 A Block Diagram (for one channel)
Power dissipation Pp 2.7 Ta=25°C Ve
Source to drain Di forward current Ir 0.8 A
Protect
Channel temperature Tch 150 °C
Operating temperature Tor -40 to +105 °C ‘;
Storage temperature Tstg -40 to +150 °C
Electrical Characteristics (Vs=14V, Ta=25°C unless otherwise specified) }—{ A e o
Paramet Symbol Ratings Unit Conditi
arameter mbol ni onditions
4 min typ max G%D O(U)Ti
Operating power supply voltage VB (opn) 5.5 35 \
Quiescent circuit current Iq 1 mA ViN=0V, Vour=0V
150 mQ lo=2A
Output ON ist R - -
utput ON resistance os (0N 250 ma | lo=1A, Ta=80°C Standard Connection Diagram
Output leak current lo, leak 50 HA Vour=0V %
5+
Output ON Vin 2.0 3.0 v Ta=-40 to +105°C ———
Input voltage 4 1
Output OFF Vi 1.0 1.8 \ Ta=-40 to +105°C 2,3 Joutt
1415 ourz
Inpup current | Output ON 7] 70 HA Vin=5V 1 Ve o
DG1
Overcurrent protection starting current Is 2.6 A Vour=Vo-1.5V SPF5004
5V|o o
Internal current limit ILim 10 A Vour=0V (16,17,18) 8|8
12
Thermal shutdown operating temperature | Trsp 155 165 °C o T 2?7m 2 oM (?2‘ 6;0
Load open detection threshold voltage | Vopen 3 \ c LBl
PR}
Ton 165 Hs u
Output transfer time T 0 becd Vecd
s
OF H * Make VB of 4Pin, 5Pin, 6Pin, 16Pin, 17Pin and 18Pin short from the fin
DG leak current Ioa 20 Vpa=5.5V to be plated by solder.
Low level DG output voltage VoeL 0.15 A Ipg=1.6mA
TeLH 70 Hs = .
DG output transfer time Tlmlng Chart
TeHL 45 Us

Recommended Operating Conditions (for one channel)

Parameter - Ratings Unit
min max
Power supply voltage 5.5 16 \
ViH 4 5.5 \
Vie -0.3 0.9 \
lo 1.15 A
Rin 10 20 kQ
Roe 10 20 kQ

ViNON Vin OFF Voopen Normal OCP Nomal  TSD
e Normal Open load Normal Shorted load Normal E;l:‘b
Vour
A S
TS00rF
be High inpidance
Mode Vin DG Vo
H H H
Normal L L L
Open load E n :
H L L (Limiting)
Shorted load L L L
H L L
Overheat L L L
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High-side Power Switch ICs [3-circuits]

Features

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

output status signals
o Low saturation PNP transistor use (VCE (sat) =0.2V)
e Allows direct driving using LS-TTL and C-MOS logic levels

e Built-in Zener diode in transistor eliminates the need of (or simplifies) external
surge absorption circuit

e Built-in independent overcurrent and thermal protection circuit in each circuit

e Built-in protection against reverse connection of power supply

e Tj =150°C guaranteed

Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit Conditions
Power supply voltage Ve -13 to +40 \'
Drive terminal applied voltage Vb -0.3to Vs \"
Input terminal voltage Vin -0.3to +7.0 Vv
DIAG output applied voltage Vbiac -0.3to +7.0 \"
DIAG output source current Ibiag -3 mA
v
e 4 v
Output current lo 1.5
Output reverse current lo -1.8
Electrostatic resistance Es/a +250 C=200pF, R=0Q
Power Dissipation Po 48 w Stan_d-a_lone witht.)ut heatsink,
all circuits operating
Junction temperature Tj —-40 to +150 °C
Operating temperature Tor -40 to +115 °C
Storage temperature Tstg -50 to +150 °C

Electrical Characteristics

(Veopr=14V, Tj=-40 to +150°C unless otherwise specified)

Ratings
Parameter Symbol " Unit Conditions
min typ max
Operating power supply voltage VBopr 6.0 16 )
Quiescent circuit current (per circuit) Iq 0.8 1.6 mA Lo output
Circuit current (per circuit) ls 19.3 mA Tj=25°C
Threshold input voltage Vinth 0.8 3.0
Hi output Vin 3.7
Input voltage
Lo output Vin 1.5
Hi output In -1.0 mA Vin=5V
Input current
Lo output In 100 HA Vin=0V
Saturation voltage of output | VcEsay 0.2 lo=1.2A, Vopr=6 to 16V
transistor VeE sa) 1.0 lo=1.5A, Vgopr=6 to 16V
Output terminal sink current lo (offy 2.5 5 mA Tj=25°C, Vceo=14V
29 34 39 Tj=25°C, Ic=10mA
Surge clamp voltage V-0
28 34 40 lc=5mA
Saturation voltage of DIAG output Voo 0.4 Ipgh==2mA, Vgopr=6 to 16V
Leak current of DIAG output IpGH -100 HA Vee=7V
Open load detection resistor Ropen 5.5 kQ
Overcurrent protection starting Is 16 A Vo=Vaopr—1.5V
current
Thermal protection starting Trep oG VaoprZ6V
temperature
Ton 30 us lo=1A
Output transfer time
TorF 100 us lo=1A
TeLH 30 us lo=1A
DIAG output transfer time
TeHL 100 ps 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.

SLA2501M

External Dimensions (unit: mm)

31202 Ellipse 3.2:%15+3.8 4.8%02
24.4102 1701
#3.2:015
e e g . [H
: O 1 © 3
N i
1.158% .l 06582 0.55°8%
14+P2.03:01= (28.42)
31,3402 a: Part No.
‘ b: Lot No.
Equivalent Circuit Diagram
R R T Rt Ve
O

o— e 1|

a: Pre-regulator

b: Overvoltage protection circuit
c: Control circuit

d: Driver circuit

e: Overcurrent protection circuit
f: Diagnostic circuit
9: Thermal protection circuit

Standard Circuit Diagram

fj 298 1

Ve D1 D2 Ds

O—S e FLT;
1
O—fM:  SLA2501M

12
O—12{INs FLT13
GND: GND2 OUT; OUT, OUTs

['337

Diagnostic Function

o

Normal Openload : Shortedload; Overheat Normal :
vin T
Vo I_l_,_
VDIAG I_l—



SLA2501M

Electrical Characteristics

® Quiescent Circuit Current (single circuit) m Circuit Current (single circuit) m Saturation Voltage of Output Transistor
5 T T 40 T T 1.0 T
Vi =0V \ Vin =5V vw=sv| |
Ta=-40°C V=6 to 16V
4 | Ta=150°C
Ta=-40°C % Ta=25°C L
=— a=25° [ | Ta=125°C_[ ] /|
3 Ta=25°C < / _ NN s | | L
3 Ta=125°C 7 I N \ p Ta=—40C._| K N
3 } £ 2 SR 5 os e
o ™ o Ta=125°C NN m L
/ L~ p N NN s 74
S \ b
L 10 \-| /
1 — L Z
0 0 ’ 0
0 10 20 30 40 0 10 20 30 40 0 1 2 3 35
Ve (V) Ve (V) lo (A)
m Overcurrent Protection Characteristics (ta=-40°c) m Overcurrent Protection Characteristics (ta=25°c) m Overcurrent Protection Characteristics (ta=125°c)
20 20 20
| V=14V V=14V _| | Ve=14V
\ \\\ N\
= S =
o 10 o 10 o 10
> > >
0 0 0
0 1 2 3 4 0 1 2 3 4 5 0 1 2 3 4
lo (A) lo (A) lo (A)
H Threshold Input Voltage H Input Current (Output ON) m Input Current ©Output OFF)
20 1.0 T T T 20 T T T
Ve=16V lout=1A V=14V V=0V Ve=14V V=0V
| | | | —
Ta=125°C| 25°C -40°C
\
s < <
o 10 £ o5 — 2 10
> E- — E
0 0 0
0 1 2 3 4 -50 0 50 100 125 -50 0 50 100 125
VIN (V) Ta (°C) Ta (°C)
B Saturation Voltage of DIAG Output m Output Reverse Current ® Thermal Protection
0.3 T T 1.4 20——10 T T T T
Ve=14V Ve=16V Io‘=10mA
ViN=5V 1.2 — | v
et =3 (MA) | | — L o
FLT | |— // 1
1.0 = r T
0.2 P VFLr
s ] s 08y Ta=-40°C s )
- ye Ta=25°C 10 K5
a | — < 06 p. N | ~ [
> — - Ta=125°C L >
0.1 L
0.4
0.2 B
0 0 0 W =
-50 0 50 100 125 0 1 2 3 4 0 60 100 160 180
Ta (°C) IF (A) Ta (°C)
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High-side Power Switch ICs [Surface-mount 3-circuits] SPF5007 (under development

Features

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

output status signals

e DMOS 3ch output

e Allows ON/OFF using C-MOS logic level

e Built-in overcurrent and thermal protection circuits

External Dimensions (unit: mm)

17.28%02

1 5_5810.2

N

4

14

1

Fin
thickness

%

HHHH;HHHHHﬁ

a,gg,f,[
e

Iqﬂl
7 510 2

+0.1
.0-0.05

T
10.5%03

Absolute Maxi Rati ‘ k
_ IR N
Solute Maximum Ratings (Ta=25°C) 00 H H H H H H H H H12
Parameter Symbol Ratings Unit Conditions 1.07%0.25 o 4:3:52 ‘ N
AR
%
Power supply voltage Vs 35 \ 2 o. 25:% 5 L
Input terminal voltage Vin -0.3t07 \
Input terminal current Iin 5 mA a: Part No.
DG terminal voltage Vba -0.3to7 \" b Lot No.
DG terminal current Ioa 5 mA
Drain to source voltage Vbs Vg-45
Output current lo 18 A Block Diagram (for one channel)
Power dissipation Pp 2.7 Ta=25°C, all circuit operating
Source to drain Di forward current Ir 0.8 A
Channel temperature Tch 150 °C
Operating temperature Tor -40 to +105 °C
Storage temperature Tstg -40 to +150 °C I
Electrical Characteristics (Ve=14V, Ta=25°C unless otherwise specified) 75 }—{ Logie P ’7
Ratings X -
Parameter Symbol Unit Conditions ~ p
min typ max O
GND out
Operating power supply voltage VB (opn) 5.5 35 \
Quiescent circuit current [[] 1 mA Vin=0V, Vour=0V
o ON R 200 mQ lo=1A
utput resistance DS (ON) ] i
50 o | lomtA Taz80C Standard Connection Diagram
Output leak current lo, leak 50 100 HA Vout=0V % d
be 1
Input threshold Output ON ViHth 14 2.0 3.0 \ Ta=-40 to +105°C
voltage - o 1 outt|-O
Output OFF ViLth 1.0 1.8 v Ta=-40 to +105°C »—<E w om
Output ON I 70 200 HA Vin=5V outs
Inpup current SPF5007 pat
Output OFF [ 12 HA Vin=0V DG2
J DG3 KR
Overcurrent protection starting current Is 1.9 3 A Vour=Vo-1.5V T T Goye s w e oas 3
Internal current limit ILim 5 A Vour=0V
Thermal shutdown operating temperature Trsp 155 165 °C
Load open detection threshold voltage | Vopen 1.5 3 4.5 \
Ton 70 140 us RL=14Q, Vour=Vs-5V 77T 7
Output transfer time * RIN and RDG are needed to protect CPU and SPF5007 in case of reverse
Torr 35 90 Us RL=14Q, Vg *10% connection of VB terminal.
* Make VB of 1Pin and 13Pin short from the fin to be plated by solder.
DG leak current Ioa 20 Vbg=5.5V
Low level DG output voltage VbaL 0.15 0.5 A Ipc=1.6mA - .
Timing Chart
TeLH 70 140 Us
DG output transfer time
TeHL 45 120 us ViNON ViNOFF Voopen Normal OGP Normal ~ TSD
u Normal Openload ! Nomal | Shorted load Nomal | ovec \—
w g T/ e A N
. e Vour
Recommended Operating Conditions (for one channel) P
Ratings i Jour . I
Parameter - Unit TS0
min max oG High inpidance
Power supply voltage 5.5 16 \
Vi 4 55 v Mode Vin DG Vo
Vi -0.3 0.9 \% H H H
L Normal L L L
lo 1 A Open load ll-_' : :
Rin 10 20 kQ Shorted load II-_| II: II: (Limiting)
Ro 10 20 kQ Overheat i i t
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High-side Power Switch ICs [4-circuits]

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

output status signals

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

Built-in overcurrent protection circuits
Built-in protection against reverse connection of power supply

Tj = 150°C guaranteed

Absolute Maximum Ratings

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

Power supply voltage Vs -13 to +40 \"

Input terminal voltage Vin -0.3to +7.0 \"

DIAG output applied voltage Voiaa -0.3to0 +7.0 \"

DIAG output source current IpiaG 3 mA

Output current lo 1.2 A

" W | S oo o
Junction temperature Tj —-40 to +150 °C

Operating temperature Tor -40 to +100 °C

Storage temperature Tstg -50 to +150 °C

Electrical Characteristics

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

Ratings . s
Parameter Symbol n Unit Conditions
min typ max
Operating power supply voltage VBopr 6.0 16 Vv
Quiescent circuit current (per circuit) Iq 5 12 mA Vin=0V
Threshold input voltage Vinth 0.8 3.0 \"
Hi output Iin 1.0 mA Vin=5V
Input current
Lo output Iin 0 100 HA Vin=0V

Saturation voltage of output |y . 05 v 1o=1.0A, Vaopr=6 to 16V
transistor
Output terminal sink current lo (off) 2.0 mA Vo=0V, Vin=0V
Saturation voltage of DIAG output VoL 0.3 v lpiac=3mA
Leak current of DIAG output logH 100 HA Vbiag=5V
Open load detection resistor Ropen 30 kQ
Overcurrent protection starting Is 16 A Vo=Vaop—1.9V
current

Ton 8 30 us lo=1A
Output transfer time

Torr 15 30 Hs lo=1A

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

TPHL 15 30 Hs lo=1A

Note: * The rule of protection against reverse connection of power supply is Vs=-13V, one minute
(all terminals except Vs and GND should be open).

Diagnostic Function

GND o N

GND Voie

3.0v| :
10.8V/
I

i
i 1
, SHORT!
'
i
[
|

.

Normal | Shorted load

Open load

-
3
/]
I

Overvoltage

Overheat

ERROR SIGNAL for CPU

SLA2502M

External Dimensions (unit: mm)

31202 Ellipse 3.2201503.8 4802
. 24.4%0: 17:01
e & 1]
. Oy @ ’
5 QI

402

1.15-01

Equivalent Circuit Diagram

SLA2502M

:
! Pre. Reg.
K
a

T

NIt o124
e 1‘1
)
pretory | 1
f
! [DIAG DET,
A oo
I [T.5.0) '
!
6, ! J
Ni2o+ Drive SN
P e
5 1
DIAG2O1+ 32
I — 7
4 & : +o out2
GND1O+
E3 1

10 Brive H—
4

N|a<>4.§-cw {1
omcsoflE | A
1 1
lﬁ !
—HbiAG oeT]
VA ! Lloous
\ [r-s0) !
'
! v
weoftrcen —— e £+
T,
piacaof™® L
\ E—L L
oozt " Moous
3 !
[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

?

Vs
PZ
D1 A&
Out
—O———e
SLA2502M Voo
> ION DIAG
5.1kQ
o
5]
<]
-
Truth table Py
Vin Vo GND
H
L L

Note 1: A pull-down resistor (11kQ typ.) is connected to the IN

terminal. Vout 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.



Electrical Characteristics

m Circuit Current (single circuit)

60
Ta=
o
50 -40°C
20 25°C
z \
E 30 - N
o 125°C >>,
2 L =
20 ERN —
Vin=0V / 5/
/
10
% 10 20 30 40 46

m Overcurrent Protection Characteristics (ra=—40°c)

20
| V=
18V
15 b
Y
14v
10

Vo (V)

|
LN

VAN,

>6V

lo (A)

m Threshold Input Voltage

20
Ta=
15
125°C 5o ~40°C
S 10
o
>
5
00 1 2 3
Vin (V)

m Saturation Voltage of DIAG Output

0.3 ‘

Ve=14V
Ipiag=3mA

0.2

/

VoL (V)

0.1

-50 0 50 100 150
Ta (°C)

m Circuit Current (4 circuits)

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

Vs (V)

m Overcurrent Protection Characteristics (ra=25°c)

20
Ve=
15
14v
S 0 4
o
> /
—_—
5 — 6V
0

o
-
N
w

lo (A)

m Input Current ©Output OFF)

3
Vg=14V
Vin=0V
2
<
2
=
— \
1 \
~——
0
-50 0 50 100 150

Ta (°C)

® Quiescent Circuit Current (dual circuit)
Vin=0V

20 ‘

Vo shorted
Voopen ===-

20 30 40 46

SLA2502M

W Saturation Voltage of Output Transistor

(Ve=14V)
Vs /
Ta= o
125°C 25 7/
0.5
/ -40°C
Y
//

0 1

1.0

VCE (sat) (V)

N
(]

lo (A)

m Overcurrent Protection Characteristics (Tra=125°c)

20
— Ve=

\‘lSV

14V

/

—

>6V
| —
0 1 2 3
lo (A)

® Input Current (Output Hi)

0.5 T

0.4 Ta=

0.3

lin (MA)
W\
X\
2\

0.2 V4 -
"

Vin (V)
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High-side Power Switch ICs [4-circuits] SLA2502M

m Thermal Protection Characteristics m Output Terminal Leak Current (Vo=0V)

15 14 ‘
Ta=
.
1o ~40°C
o
10 09 —|
< TSD t z | |
Ve=14V 3 725°C
= RL=1.3kQ l ~ 08 —
o <
> u /
3
5 0.7
0.6
0 0.5
0 50 100 150 200 5 10 15 20 25
Ta (°C) Ve (V)

m Open Load Detection Resistor

15
10 \
G \ Ta=
= a=
;’ 125°C
w T —
g 25°C
o
5 -40°C
0
5 10 15 20
Ve (V)



39



40

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

Features
e DMOS 4ch output

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

Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit Conditions
Power supply voltage Vs 40 \'
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

Electrical Characteristics

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

Ratings 5 e
Parameter Symbol - Unit Conditions
min typ max
Power supply voltage Veopr 5.5 25 Vv
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 Vv lo=1A
Input voltage
Lo output Vin -0.5 1.5 \"
Hi output Iin 50 HA Vin=5V
Input current
Lo output Iin 30 HA Vin=0V
0.4 0.6
Output ON resistance Ros (on)
0.5 0.7 Vg=5.5V
Output clamp voltage Vour (clamp) a1 50 55 lo=1A
Output leak current lon 10 HA 0=37V
F.orward voltage of output stage Ve 16 v IF=0.5A
diode
Overvoltage protection starting Ve o) 25 20 v
voltage
Thermal protection starting Trsp 151 165 oG
temperature
Overcurrent protection starting Is 11 A
current
Ton 12 us RL=14Q, lo=1A
Output transfer time
Torr 8 Us RL=14Q, lo=1A
Output rise time Te 5 Hs RL=14Q, lo=1A
Output fall time Ts 10 Hs RL=14Q, lo=1A

SPF5002A

External Dimensions (unit: mm)

12.2%02

10.502

16

HHHHHHHH

B
|@
1 HHHH‘EJ‘H‘&;

+0.1
1.0-0.05

thickness

Equivalent Circuit Diagram

Ve

ViN1

Reg. REF

Gate Protction

e e

|| Gate Driver

250kQ typ

Circuit Example

CONTROL
UNIT

2 10 7 15

OUT1 OUT3 OUT2 OUT4

N SPF5002A

Truth table

Vin Vo
H L
L

Timing Chart

«L Vour 1

P-GND

Use L-GND and P-GND being connected.

Overheat

' Overcurrent

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



Electrical Characteristics

® Quiescent Circuit Current

10
8
Ta=25°C
T T
& Ta=-40°C —
<
I e
g 34 '
Ta=120°C
2 ld
ol
0 10 20 30 40
Vs (V)
® Threshold Input Voltage
15
T
— Ta=-40°C :
| | | ---Ta=25°C :
10 - Ta=125°C !
e t: |
2 [
:
5 :
1
i
b Vo=14V —
lo=0.1A i 1
oLL 11| ! §
0 1 2 3
VIN th) (V)

m Overcurrent Protection Characteristics

15 I I
Ve=14V
10
O
>
5
Ta=120°C
Ta=25°C
Ta= ~40°C L
0 |
0 1.0 2.0
lo (A)

m Circuit Current (single circuit)

10

Id (mA)

Ta=25°C
| |
Ta=-40°C

Ta=125°C

10

20
Vs (V)

m Output ON Voltage

1.0

0.8

o
o

Vbs on) (V)
o
'S

o
N

30

40

V=14V | |

AN
N

AVAN

N
\

0.5

1.0
lo (A)

2.0

m Overvoltage Protection Starting Voltage

15

10

Vo (V)

T T
lo=0.1A
Il

T

— Ta=-40°C
--- Ta=25°C
- Ta=125°C

20
Vs (V)

30

40

SPF5002A

m Circuit Current (4 circuits)

Id (mA)

10

Ta= 25°C
Ta=-40°C
L x\-
1/ | [
I Ta=125°C
10 20 30 40
Vs (V)

m Forward Voltage of Output Stage Diode

IF (A)

15

1.0

0.5

| Ta=25°C
| Ta=-40°C

|
|
|
|
|

]

aa|
FTas1250 )
|

e

0.5 1.0 1.5
VE (V)
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Low-side Switch ICs [Surface-mount 4-circuits]

Features

e DMOS 4ch output
o Allows ON/OFF using C-MOS logic level

e Built-in over current and thermal protection circuit and diagnostic function to

detect open load

o Built-in output status signals (over current, over heat and open load)

SPF5009 (under development)

External Dimensions (unit: mm)

17.28%02

1 5_58:0.2

zﬁmmmmm;mmmmmﬁ

+0.1
1.0-0.05
Fin
thickness

Absolute Maximum Ratings (Ta=25°C) I — S
|
Parameter Symbol Ratings Unit Conditions 1 H H H H H H H H H Ho EI H 12 -
+0.25 .02 ‘
Power supply voltage Vs 40 \ 1.27 04 - 3
N © 0.25'0%8
Output terminal voltage (DC) Vout 50 o -
Output terminal voltage (pulse) Vour Output clamping (max 70V) Vv
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 Vv, seL, By -0.5to +6.5 Vv EqUIvalent CIrCUIt Dlagram
Diag output source current Vbiac 6.5 Vv
V7B —0 Vout1
Diag output voltage Ipiag 5 mA 4 @
Power Dissipation Pp 2.8 w
VINB/U
Storage temperature Tstg -40 to +150 °C an
Channel temperature Tch 150 °C V'Ns%
Output avalanche capability Eav 80 mJ Single pulse
IF‘%“"
© Voiag1
@
B— E/Q?UTQ
Electrical Characteristics (Ve =14V, Ta= 25°C unless otherwise specified)  wzri— ]
Ratings e
Parameter Symbol - g Unit Conditions K
min typ max D
e
Power supply voltage VB (opy 5.5 40 v [ S — —0 P-GND3
(18) (13,14)
Quiescent circuit current lg 9 12 mA V=14V, Vin=0V — L vomes
(15)
Operating circuit current la 12 15 mA V=14V, ViN=5V (all inputs) D
@1)
Input voltage VIN H) 3.5 6.5 v V=14V, Vo=1A ot —opuos
(1 to 4, SEL, B/V) Vny | 05 15 V| ve=tav v
(22)
Input current (single circuit) N 200 HA V=14V, Vin=5V Lon
(1 to 4, SEL, B/U) ) 30 HA Va=14V, Vin=0V ]”
Output ON resistance Ros (on) 0.18 Q Ve=14V, lo=1A
Output clamp voltage Vour (clamp) 60 65 70 Vv Ve=14V, lo=1A
Output leak current lon 50 HA V=14V, Vo=50V Circuit Example
Forward voltage of output stage diode Ve 15 Vv le=1A
Output moniter threshold voltage VinM 2 v Ve=14V
Vbiag H) 6.4 6.5 \' V=14V, Vpiac=6.5V , 4 o 16 .
DIAG output voltage
Vbiag 0.5 ' V=14V, Ipiag=5mA N Vs OUT1 OUT2 OUT3 OuUT4
o vint .
DIAG output leak current lon 10 HA V=14V, Vpiac=6.5V O Vin2 DIAGT =0 1
. - o3 SPF5009 DIAG2|-G
Thermal shutdown operating temperature Trsp 151 165 C V=14V o Vi DIAGS |-
0 VINB/U DIAG4
Overcurrent protection starting current Is 3.0 A Ve=14V & VinsEL
LG PG1 PG2  PG3 PG4
Ton 12 us Ve=14V, R.=14Q, lo=1A 0 12 1112 D13.1a 2o
Output transfer time s N , 3
TorF 8 us Ve=14V, Ri=14Q, lo=1A
r
Output rise time Tr 5 Us Ve=14V, R.=14Q, lo=1A
Output fall time T 10 us Ve=14V, RL=14Q, lo=1A
toon 12 ps Va=14V, Ri=14Q, lo=1A Timing Chart
DIAG output transfer time
tporFF 8 Hs V=14V, R.=14Q, lo=1A o
Main nput signal 1| '] m 1 I n_n m i
Main input s\gr;/allé | |'| |'| |'| |'| |'| |'| |'| |'| L
Backup it sgrel {5
Input select signal 1
NSt
Power supply vu\(as: T 1
Output voltage 1 =+
Ve L ] H}I}@F I o%g WI_F
Ouputourent1 ] i 1 [
DiAGoutput 1 T T ] JLn L
DIAG o\\Aleulg |'| |'| T H] 1
oiAG2 = =
Nomal " Ghte oneumnt opmead | Vo™ G owreurn cronns
Main mode

Backup mode —————
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Low-side Switch |Cs [Surface-mount 4-circuits with Output Monitor]

Features

DMOS 4ch output

Output monitor circuit (DIAG)

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

SPF5012 (under development)

External Dimensions (unit: mm)
17.28%0-2
15.5310.2

ﬁmmmmm;mmmmm‘ﬁ

.1
1.038%s
Fin
thickness

o~
S

b
N

N\
s
|
|
|
SRS/t w—
7.5:02

Absolute Maximum Ratings =25°C ‘ ‘
L LLELEEEREL
Parameter Symbol Ratings Unit Conditions 1 12
Ve 40 v 1.27:0%5 04788 || .
u y
DC input voltage <
Vee 7.5 \" [t}
Output voltage Vo 40 (DC) Vv *1
Logic input voltage Vin -0.5t0 +7.5 v a: Part No.
b: Lot No.
Output current lo Self Limited A
Diag output voltage Voiag 0to Vce \ E . | t C t D
Power Dissipation Po 28to5 w *2 qu“la en rcul Iagram
Storage temperature Tstg -40 to +150 °C ;I;'C"Z
Channel temperature Tch 150 °C Diagt
©
Output avalanche capability Eav 100 mJ Single pulse
VB
(19)
*1. At the clamping operation, refer to the section of Vour (clamp) in electrical characteristics :’3‘1““
*2. Changes by the patern of mounted substrate Lo
TSD
vint |
@ ?Dk
I:. (gND‘\
chi b 2
Electrical Characteristics (VB =14V, Ta=25°C unless otherwise specified) ! oiag2
N T 1e
Ratings
Parameter Symbol - . g Unit Conditions Vg H— —t
min yp max . | P.GND2
Ch2 (11,12)
VB (opn) 5.5 40 \" Vees-4
Power supply voltage I 18)
Vee (op) 4.5 5.5 \ f | | piaga
107
Quiescent circuit current Iq 4 6 mA V=14V, Vin=0V 08— — e
_ | | pcND3
Operating circuit current Id 8 12 mA Ve=14V, V=5V Ch3 (13,14)
Hi output Vin 35 55 v Va=14V, Vo=1A f Diags
Input voltage T e
Lo output Vin -0.5 1.5 \ Vg=14V V('ZN“} S ] ;/2%714
_ . |P.GNDa
Hi output Iin 50 pA Ve=14V, Vin=5V Ch4 (23,29)
Input current L G'Tg)
Lo output Iin -30 HA Vg=14V, Io 1A 1
0.3 Q V=14V, lo=1A, Ta=125°C
Output ON resistance Rbs (on)
0.2 Q Ve=14V, lo=1A, Ta=25°C
Output clamp voltage Vour (clamp) 45 50 55 \ Ve=14V, lo=1A Circu it Exam ple
Ve=14V, Vco=5V, Vin=0V,
2.8 A ’
m V=40V, Ta=25°C
Output leak current loH
Vg=14V, Vee=5V, Vin=0V,
900 LA Vo=14V. Ta=25°C 7018 019 03 010 015 022
o=1"% 8= Voe12 Vocd4 Ve Vouri Vourz Vourd Vourd
Forward voltage of output stage diode VF 1.6 v lr=1A v codvnt Diagi}os
T Vin2 Diag2|-08 |Diag T
Overvoltage protection starting voltage| V8 (ovp) 25 40 v it {12& Vine SPF5012 D:agg{,ﬂ}m'ﬂgm
210-{VINg Diag4—oz0.
Overvoltage protection hysteresis voltage | VB (ovpehys) 8 \ LGND  P-GNDT P-GND2 P-GND3 P-GNDA
Thermal shutdown operating temperature |~ Ttsp 151 165 °C V=14V 6 1,2 01112 013,14 02324
6 Ve=14V, Ta=-40°C 4 ”
Overcurrent protection Truth table
operating current Is 6 V=14V, Ta=25°C
5 Ve=14V, Ta=125°C Vin Yo
=1al, Ta= H | L
Ton 12 us L
Output transfer time
Torr 8 Us
Ve=14V, R.=14Q, lo=1A
Output rise time Tr 5 Hs
Output fall time Tt 10 Us .
- Timing Chart
Output-diag voltage ratio Ta (DIAG) 0.195 0.2 0.205 Vg=14V, Vo=1 to 14V, Rdiag=500kQ
i
Diag output clamping voltage | VDIG (clamp) 4.85 A Ve=14V, Vcc=5V, Vo=40V ' o)V 4um }
i

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

Features

e High output breakdown voltage of 50V

Affluent output current of 1.5A

L]
e Built-in overcurrent, overvoltage and thermal protection circuits
[ ]

Low standby current of 50pA

Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Ratings Unit Conditions
Power supply voltage Vs 35 \'
Breakdown voltage Vo 50 \'
Input voltage Vin -0.3to +7 \"
Output current lo, ave 15 A
Diagnostic output sink current Ioiag 10 mA
Diagnostic output withstand voltage Ipiag. H 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°C)
Ratings
Parameter Symbol - Unit Conditions
min typ max
Input voltage Vi 0.8 v
(la/A, |s/8 standby) Vin 24 v
he -0.8 mA Vin=0.4V
Input current
I 50 HA Vin=2.4V
Vo.sta 1.3 \' lo=1A, Ta=25°C
Output saturation voltage
Vo.sta 1.5 Vv 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 VomeL 0.3 v Ioiaa=5mA
output
Standby current Iste 50 HA Vs=12V

External Dimensions (unit: mm)

Standard Circuit Diagram

31.5max

[

123456789101112

4.8:02

055387 || | 2.2%07

31.0%2 Ellipse 3.2:153.8
¢3_2:D.15 24,402
16,4202
b
N 5‘ £
s D Pl gz
B2 | o 2|
35 8| « —— 3%
Clel g BlE
1798 b g[8
=
g =
£]
E Pin 1 12
5 0.2
e £0.15 0'85:0.‘
1.2% 1.45015
110P2.54:07=27.94*10

a: Part No.
b: Lot No.

N
D
»
4 s|
OUTA OUTA
SLA4708M
o CPU| zp: vs<3sv
sTBY C=1004F
P-GND L-GND__L-GND (Reference)
6 1 7 o N
Q Iﬁv_, Néc_ Stspper




Electrical Characteristics

m Power Supply Current Characteristics

200 20 T T T
Constant (St = 5V)
E_ |z /
£3 €
] @ /
2> =
S 2100 §10
A /
o g c
s B 3
2 = bt
§% =
At standby (St = 0V)
/ S y /J
/
L—
ot o0
0 10 20 30

Power supply voltage Vs (V)

m Thermal Protection Characteristics
14

T T
Vece (Vs) =12V

12 VsT=5V

T2 ATit

Output voltage Vo (V)

0 =?

0 110 120 130 140 150 160

Junction temperature Tj (°C)

m Overvoltage Protection Characteristics

Output voltage Vo (V)

14 T T
Ta=25°C
12 |— Vec=12V

Common for

10 all phases

0 10 20 30 35
Power supply voltage Vs (V)

| Saturation Voltage of Output Transistor Characteristics

Saturation voltage of output transistor Vsat (V)

SLA4708M

2.0 : :
Vce (‘vs) =1 év Common for
Ta=25°c—t— all phases

J

15

A

)

v

1.0 i
)

0 1.0 2.0

Output current lo (A)

3.0
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Full Bridge PWM Control DC Motor Driver IC  SI-5300

Features

[ ]

e Enable to drive DC+5V

L]

e Guarantee Tj=Tch=150°C
[ ]

L]

[ ]

[ ]

Absolute Maximum Ratings

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

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

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)

(Ta=25°C)
Parameter Symbol Ratings Unit Conditions
Motor supply voltage Vm 40 \
IN1 -0.3t07
Input terminal voltage IN2 -0.3t07 Vv
PWM -0.3t07 A
lo 5 A
Output current
10 (p-p) +17 A Pw=1ms, Duty=50%
PWM control frequency fewm 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
fj-c 3.7 °C/W
Thermal resistance
fi-a 35 °C/W
Po1 3.6 w Without heatsink
Power dissipation
Pp2 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 Dimens
(28.4)

ions (unit: mm)

4.8%0-2

.
$7 $ 3 0702
3 h
s
al ] =
1 o~
o ° o8 | ] | woa
A ,j/i?vz
Sl
T G
(RO.8) le I ~
‘ +0.2 0
[1.0.75°01 0.45°8% H %
14+ P2,031=(28.42) A
2t0.5
+0.3
‘ 35" ‘ 4.5:07
a: Part No.
b: Lot No

PGND

PGND

Ratings
Parameter Symbol - 9 Unit Conditions
min typ max
Motor supply voltage Vin 6 18 \% Vm=24V (2 min.) 2}4[1_:25
V, Vu-Vo 0.8 \% lo=3A cpu
Output saturation voltage -
P 9¢ TV, Vo-PG 0.3 \ lo=3A 7 M S1-5300
I, L 100 HA Vm=40V 10 DIAG
Output leak current
I, H 100 HA Vm=40V Voo o 8 412
tpLH 10*2| s Vewm: L— H (Vth=2.5V typ) ok Resistor Tome{ LGND PGND
*3 (Open Collector) Delay Capacitor
Output transmission time tpHL 15 Hs Vewm: H— L (Vth=2.5V typ) T‘MF
tpHL-tpLH 10 Hs 777
Veol 0.8 v lo=3A
Fe
Forward v_olfage _ 1.0 v lo=10A
characteristic of diode
between drain and source 0.8 v lo=3A S .
VreH s v Tiozi0A Timing Chart
Forward ~ Forward  Reverse Reverse Stop Stop
M1 22 mA Stop mode DutyON  Duty OFF DutyON _ Duty OFF (Free Run) (FreeRun) Breake  Breake
Therminal name
Static circuit current M2 22 mA Forward and reverse mode w
IM3 16 mA Brake mode
IN2
Vin, H 3.0 v ViN1=Vin2=VPwm
Input terminal voltage PWM
Vin, L 2.0 \" Vin1=Vin2=Vpwm
High inpidance
. Iin, L -100 HA Vin1=Vin2=Vpwm=0V ouTt ;
Input terminal current High inpidance
hn, H 200 HA Vin1=ViN2=Vpwm=5V outz2 ;
OPC start current locp 16 A *1 g JouT 8) \ High inpidance
DIAG output pulse width toiac 20 ms C=1pF (typ) \—
DIAG terminal voltage VpeL 0.3 \4 ID*SINK=1mA *4 Protecti i Retumto constant act
rotection circui um to constant action
Note:
*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 /=2y V=2V
protection circuit of OCP and TSD operates, Power MOS FETs keeps cutoff. When a signal (5V: H O 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 _l |__
to be max at the overcurrent state continuance time in the Vm operation and the ground of output terminal (OUT1, OUT2). INT
It is not the one to assure the operation including reliability in the state that the short-circuit continues for a long time. N2 —I_I"I_I_I_I_\ ]—‘ —u—
*2: Output transmission time (tpLH) *3: Output transmission time (tpHL) WM
Vew (V) Ve (5
Vm-ouT1
PWM terminal  __i/ . PWM terminal  vin "\ . o (Peh1 Vos)
Vth ) Output transmission Output transmission ";M:'-zm‘;re )
55 i Vour time tpLH is time from ~————; time tpHL is time from v:w G:Z
7 Vouros  Vth (2.5V typ) of the — Vth (2.5V typ) of the Nomi Voo,
OUT terminal : terminal of PWM to OUT terminal N terminal of PWM to Vourz.onp
- : output (Vour *0.9) of Vour ™01 X output (Vour *0.1) of (Nch2 Vos) —|_| |ﬂ—
GND i the output terminal. *—paC " GNP the output terminal. our
ouT2 I_\ ,—’_
*4: DIAG signal output terminal is an open collector output. Use a pull-up resistor when connecting it to a logic circuit. )
TDIAG 1

DIAG DIAG Threminal
Vee=5V Pull-up

L
20ms
| ~— (min) :I




Electrical Characteristics

m Output saturation voltage (Pch)

1.0 ‘
V=14V
0.8
Ta=150°C
S 06 &
) Ta=85°C
< = Of
E Ta=250 N\ |~
L 04 Ta=-40°C
S
/ L—
0.2
—
0

lo (A)

B Quiescent circuit current

25
— | Duty on
Brake
20 vz 7
~ Duty off
z 15 r—-l’ Stop 7
£
=
10
5
lo=0A
Ta=25°C
0 1
0 10 20 30 40

Vm (V)

H Current of input terminal (Source current)

-12 T T
IIN1=1IN2=PWM=0V
-10 !
_ Ta=150°C
2 s Ta=25°C
g - Ta=-40°C
N
f o
z A
o
£ 4
£
-2 ///
0
0 10 20 30 40
Vm (V)

m DIAG terminal e Output pulse width

21000 ===+
%’ = Ta=25°C
5 [ Vm=14V
2
2
2 100 > /
o a
o
£
]
i=
3 10 -
. s
o
£
£ P
g /1
[©] 1
< 7
a
0.01p 0.1p 1 10p

TDIAG terminal Delay capacitor capacitance

m Output saturation voltage (Nch)

05 ‘
V=14V
0.4
Ta=150°C
S os Ta=85°C P
o ) Ta=25°C N y
?O os Ta=—-40 C%(/
T o
5
=
0.1
0
0 1 2 3 4 5 6 7

m Voltage of input terminal (Threshold voltage)

16 ‘
Vm=14V
12
s Ta=150°C
S 8 I Ta=25°C
>
|} Ta=—40°C
4
0

0 1 2 3 4 5 6 7
VIN1, IN2, PWM (V)

B VTDIAG - VDIAG Characteristics
Pull-up resistance =3kQ

6 T
Vm=14V
5
4 Ta=150°C ——
L Ta=25°C

= Ta=-40°C
] 3
<
£ d T

2 }

1

0

0 1 2 3 4 5 6

VTDIAG (V)

B Thermal shut down protection

6

Vm=10V
lo=0A

Vpiag (V)
[N
— =

100 125 150 175 200
Ta (°C)

SI-5300

B Forward voltage of Diode between drain and source

12 T
Ta=25°C /
10

Nch —¢ Sé/
8 MOS FET SA

g y

g ° t

- Pch
4 MOS FET |
2 //
0 J/

0 02 04 06 08 10 1.2
VFsD (V)

m Current of input terminal (SINK current)

0.6 ‘
Vm=14V

05
Ta=150°C /
04
Ta=85°C 74[/
oeo
03 Ta=25°C
Ta=—40°C Q
0.2 /

01 = ﬁ/
é %/

0 1 2 3 4 5

ISINK (MA)

N

o
~

ViNt, IN2, PWM (V)

m DIAG terminal ¢ Saturation voltage

0.6 I
V=14V
0.5
04 Ta=150°C /
) Ta=85°C \ g
s Ta=25°C /
g 03 Ta=-40°C <
= @/ /
0.2 X
/ /
/
0.1
0

0 1 2 3 4

o
o

IsiNk (MA)
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Full Bridge PWM Control DC Motor Driver IC  SI-5300

Electrical Characteristics

B Pch MOS FET Safe Operating Area (SOA)

lout (A)

100

10

0.3

= Tc=25°C

\Ims

N

10

Vm-out (V)

40

100

lout (A)

100

0.3

® Nch MOS FET Safe Operating Area (SOA)

= Tc=25°C

Vout -pG (V)

40

100

Allowable Power Dissipation Pp (W)

40

35

30

25

20

0
-40 -30 0 25 50 75

B Pp—Ta Characteristics

I Infinite heatsink (Tc=25°C)

N

N

L No heatsink

T

Ambient temperature Ta (°C)

100
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High Voltage Full Bridge Drive IC SLA2402M

Features External Dimensions (unit: mm)
e One Package Full Bridge Driver Consisted of High Voltage IC and Power
. 31.0:02
I\I!OS FETs (4 plgces) . . _ . _ . 430015 20,470 Elipse 32:015038 4.8
e High Voltage Driver which accepts direct connection to the input signal line 16.4:02 1.7:01
e External components such as high voltage diodes and capacitors are not required % ‘ T
58 } a ”
£E \ % .
82 g
oz § al ] HER:
. . L b I
Absolute Maximum Ratings S
TR ———
Parameter Symbol Ratings Unit Conditions ~ 3
Power source voltage * Vm 500 v 0.65 183 1.0%%
Input voltage Vin 15 Vv 17+ P1.6801=28.56
Output voltage Vo 500 v 31.5 max
Output current lo 15 A Pw=250us
a: Part No.
Power dissipation Pp 5 (Ta=25°C) w Without heatsink b: Lot No.
Storage temperature Tstg -40 to +125 °C
Operation temperature Topr -40 to +105 °C
* Power GND (D terminal) to -HV (-HV terminal) voltage.
. o Block Diagram
Electrical Characteristics
[l ;
Ratings . - :
Parameter Symbol - Unit Conditions i
min typ max 7T“2V : :
P MOS FET output _ MOsQ1 L MOsQ2
brankdown voita ge“ pu BVour 500 v 1o=100pA P on Veo o2 lss}
i ouTt mIC ourz_ !
Power MOS FET output | _ ) Mosa mosQ2 IEa
ouT (off, 100 A Vo=500V il L
leakage voltage (off) H QUM i v vee Lone |Gt
High-side Power MOS FET | Vouren1 | 028 0.4 0.52 10=0.4A, Vin=10V
output on-state voltage Vout on 2 1.4 20 26 lo=2A, ViN=10V al.Le : 8 Lo o Lol
Low-side Power MOS FET | Vouren1 | 0.28 0.4 0.52 10=0.4A, VeL=10V <PU
output on-state voltage Vour on) 2 1.4 2.0 2.6 lo=2A, VeL=10V * Dotted Line: Outside Connection
lec1 3.0 mA Vce=4.5 to 15V
Quiescent circuit current
lec 2 4.0 mA Vcc=10V, Vm=400V
Operating circuit current lec3 4.0 mA Vce=10V, Vm=400V
Input voltage (High level) Vin 0.8Vce Vee=4.5 to 15V Timing Chart
Input voltage (Low level) ViL 0.2Vce Vcc=4.5to 15V
td (o) 14 HS | Voo=10A, Vin=10V, N
. /! Ignition 0OSC 400Hz
Delay time td (off) 3.3 Hs Vm=85A, Vee
At 25 us lo=0.41A N
Operating voltage Vee 15 \" -40 to +105°C N2
* About delay time HO1
Signal input waveform vs output waveform Loz
@ Highside switch turn-on, turn-off @ Lowside switch turn-on, turn-off
HO2
ViNt Vint ,
o 10% 10% o 10% 10% Lo1
ov o ) WV
/ Vour2 _\ 10% -100v
V 100 \ 10% our: : )
Vourt 7 10% 1 ' OUT2-GND —400V
R R [N ;
td (on) td (on) td (on)
* At: At=td (on) - td (off)
Measurement Circuit Conditions

Vint

vinz

vin2

vinl

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

Vm=85V
10=0.41A (RL=207Q)

* 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.



Electrical Characteristics

m Quiescent circuit current

Quiescent circuit current Icc1 (mA)

m Quiescent circuit current supplied high voltage

Quiescent circuit current Icc2 (mA)

3.0 i
ViN=OV 150°C
25 / 105°C _|
2.0 / 25°C —|
15
// / -40°C
1.0 1 /
05 r/% 4
L E
0 5 10 15 20

Operation voltage Vcc (V)

5 \
Vin=0V
Vm=400V
4 150°C —
105°C
3
/// 25°C
2
/7 a0ec
1 P /
/%/
0
0 5 10 15 20

Operation voltage Vce (V)

m Output on-state voltage

Output on-state voltage (V)

10 T
Vce=ViIN=10V
8
150°C
6 /
// 105°C
4 ’/
/ 25°C
2 / [ __—~40c
/
0
0 1 2 3 4

Output current (A)

m Output on-state voltage

Output on-state voltage (V)

5

I
Vee=Vin=10V

/

/

lo=2A

S

—

|

10=0.4A

—

-50

0

50 100

150

Ambient temperature (°C)

m Quiescent circuit current supplied high voltage

Quiescent circuit current Icc2 (mA)

3.0

25

2.0

0.5

T
ViN=0V
Vce=10V

150°C

105°C

25°C

-40°C

0 100

200 300

High voltage Vm (V)

W Quiescent circuit current

Quiescent circuit current Icc2 (mA)

3.0

25

2.0

1.5

1.0

0.5

400

500

I
Ta=25°C

Vce=
15V

—

12v

1ov
oV

4.5V

0 100

200 300
High voltage Vm (V)

m Gate drive voltage

Gate drive voltage VaL (V)

10

400

500

\
Vce=10V

-50 0

Ambient temperature (°C)

50 100

m Input threshold voltage

Input threshold voltage Vi, ViL (V)

8

150

1
Vce=10V

VIH

ViL

-50 0

Ambient temperature (°C)

50 100

150

SLA2402M

m Operating circuit current

Operating circuit current Icc3 (mA) Operating circuit current Icc3 (mA)

Gate drive voltage VaL (V)

3.0

25

2.0

3.5

3.0

2.5

2.0

15

1.0

0.5

10

T T
Vce=ViN1(2)=10V 150°C
ﬁ/ 105°C
25°C
— -40°C
0 100 200 300 400 500
High voltage Vm (V)
W Operating circuit current
T
=959
Ta=25°C Voc=
15V 7|
12V
10V
9V
4.5V
0 100 200 300 400 500
High voltage Vm (V)
m Gate drive voltage
Ta=25°C
Vce=15
Vce=9V
[ Vce=
4.5V
0 5 10 15

Input voltage VIN (V)
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High Voltage Full Bridge Drive IC SLA2402M

Electrical Characteristics

m High side switch turn-on, off m High side switch turn-on, off m Low side switch turn-on, off
5.0 T T 5.0 T T 5.0 T T
Ta=25°C Vm=85V, 10=0.41A Ta=25°C
Vm=85V, lo=0.41A Vce=10V Vm=85V, l0=0.41A
AN 4.0 w 4.0
\ /
7 \ \\ turn-off B /-—/ ) \\§ turn-off
~ 30 = ~ 3.0 ~ 3.0
5 \\ 5 3 \
< 3 5
S \ 8 @ N
S 2.0 N g 2.0 g 2.0 \
\ — turn-on turn-
1.0 turn-on — 1.0 — 1.0 \ —
0 0 0
4 6 8 10 12 14 16 -50 0 50 100 150 4 6 8 10 12 14 16
Operation voltage Vcc (V) Ambient temperature (°C) Operation voltage Vcc (V)
m Low side switch turn-on, off B Transient thermal resistance characteristics m Safe operating area (Power MOS FET)
5.0 ‘ ‘ 100 100 —
Vm=85V, lo=0.41A E —
Vee=10V s = FD'? (gn)
turn-off < ol = limite:
4.0 5} ==
// b 10 == AN
— 3 — ~ =
3 3.0 5’ < \\\ TN
. 0 €
5 / 2 § N Ims ™
£ = 5 1
§ g g S
£ 20 s g 10msSIN
2 = £ a AN
—_ tum-on i o1 N
[l -
1.0 s E N
: |—EHH T Single pulse |~ Ta=25°C
=TT g'e p [ Single pulse
0 PO 0 1 R A oor L 11
-50 0 50 100 150 0.0001 0.001 0.01 0.1 1 10 100 10 100 1000
Ambient temperature (°C) Power time (s) Drain to source voltage (V)
m Power derating curve
6
5 without heatsink
- 4
]
®
2
g 3
°
g
H 2
o
1
0
-50 0 50 100 150

Ambient temperature (°C)
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High Voltage Full Bridge Drive IC SLA2403M

Features External Dimensions (unit: mm)
e One Package Full Bridge Driver Consisted of High Voltage IC and Power
. 31.0:02
MOS FETs (4 p|9ces) . ' . ] ] ) pa2:015 204002 Elipse 82:05035 4802
e High Voltage Driver which accepts direct connection to the input signal line 16.4:02 1.7:01
e External components such as high voltage diodes and capacitors are not required H ‘ ||
2% Va f
g © > .
Lo o | o .
29| x <13 &
3 E’T a b: HEE
. . 8w — &
Absolute Maximum Ratings Le u
N v E
Parameter Symbol Ratings Unit Conditions 3
Power source voltage * Vm 500 \Y Ll.065%% 1.0%% ] 2.45:02
Input voltage Vin 15 v 17+ P1.68:01=28.56 055532
Output voltage Vo 500 v 31.5 max
lo 7 A Tc=25°C
Output current a: Part No.
10 (peak) 15 A Pw=250us b: Lot No.
5 (Ta=25°C) w Without heatsink
Power dissipation Po
40 (Tc=25°C) w With infinite heatsink
Storage temperature Tstg -40 to +125 °C
Operation temperature Topr -40 to +125 °C .
Block Diagram
Junction temperature Tj 150 °C g
* Power GND (D terminal) to -HV (-HV terminal) voltage. : | o | .
. - . 1 e
Electrical Characteristics P prev— ‘ P
; AF D1 HOt Vee HO2 D2 4‘015 i
Ratings spym | mic | out2 iqs
Parameter Symbol Unit Conditions - Mosa Mosa2 o
4 min typ max 3o E}Gu e v w2 L ';02 H GLﬁ o18
Power MOS FET output -
breakdown voltage BVour 500 v lo=100pA
Power MOS FET output _ 78 sl T ie 11 13 17
leakage voltage lour of) 100 HA Vo=500V
:L%S[ﬁigﬁ.:g::,mggeFET Vou on) 0.18 0.26 0.34 v, 10=0.4A, Vin=10V * Dotted Line: Outside Connection
Lowside Power MOS FET _ _
output on-state voltage Vouren | 0.18 0.26 0.34 v 10=0.4A, VoL=10V
lec1 3.0 mA Vce=6 to 15V
Quiescent circuit current
lcc 2 4.0 mA Vce=10V, Vm=400V Tim | ng Chart
Operating circuit current lcc3 4.0 mA Vce=10V, Vm=400V
Input voltage (High level) Vin 0.8Vce v Vcc=6 to 15V
/ Ignition 0SC 400Hz
Input voltage (Low level) Vie 0.2Vce v Vce=6 to 15V Vee
Delay time * td fon) 20 Hs Vec=10A, Vin=10V, IN1
elay time
td (off) 3.0 us V=85V, lo=0.41A e
Operating voltage Vce 6 15 v -40 to +125°C Hot
* About delay time Lo2
Signal input waveform vs output waveform
HO2
@ Highside switch turn-on, turn-off @ Lowside switch turn-on, turn-off
Lot
Vint Vint AW
o 10% 10% ov. 10% 10% 1\ —HV rm
o : -100v
A —— N OUT2-GND —_400v
Vourt 10% 10% Vour2 3
i R R A R
td (on) td (on) td (on) td (on)

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

Measurement Circuit Conditions

Vce=10V, Vin=10V (pulse)
vin2 Vm=85V

lo=0.41A (RL.=207Q)

*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.

vinz viv




Electrical Characteristics

m Quiescent circuit current

Quiescent circuit current Icc1 (mA)

® Quiescent circuit current supplied high voltage

Quiescent circuit current Icc2 (mA)

3.0 I
VIN=0V 150°C
25 125°C —|
85°C
2.0
25°C
15 1/
-40°C 7|
1.0 / /
05 A,/
0
0 5 10 15 20
Operation voltage Vcc (V)

5
VIN=0V‘ 150°C
V=400V 125°C
¢ // 85°C
3 y 25°C ]
I/
// 7 —a0°C
% 5 10 15 20

Operation voltage Vcc (V)

m Output on-state voltage

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

6

I
Vce=ViN=10V

_J150°C

e

85°C —

/ 25°C —

y. -40°C _|
1 2 3 4
Output current  louT (A)

m Output on-state voltage

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

4 \
Vee=Vin=10V
3
lo=2A /
2
1
10=0.4A | _—
/
|
0
-50 0 50 100 150
Ambient temperature (°C)

m Quiescent circuit current supplied high voltage

Quiescent circuit current Icc2 (MA)

B Quiescent circuit current supplied high voltage

Quiescent circuit current Icc2 (mA)

3.0 T
VIN=0V
25 Vee=10V
- 150°C
125°C
2.0
85°C
15
r 25°C
1.0
-40°C
0.5
0

0 100 200

300 400 500

High voltage Vm (V)

35 :
Ta=25°C
3.0 @ Vce=_|
_ 15V
25
20 12V ]|
15
10V
oV
1.0
6V
0.5
0

0 100 200

300 400 500

High voltage Vm (V)

m Input threshold voltage

Input threshold voltage ViH (V)

10

Vece=10V ~— |

Vce=6V

-50 0 50

100 150 200

Ambient temperature (°C)

m Input threshold voltage

Input threshold voltage Vi (V)

7

6

Vce=10V

Vce=6V

-50 0

50

100 150

Ambient temperature (°C)

SLA2403M

m Operating circuit current

Operating circuit current Icc3 (mA)

4.0

3.5

3.0

2.5

2.0

15

1.0

0.5

Vce=Vin1(2)=10V

150°C

125°C

85°C

25°C

-40°C

0 100 200

300 400 500

High voltage Vm (V)

m Operating circuit current

Operating circuit current Icc3 (mA)

4.0

3.5

3.0

25

2.0

T
Ta=25°C

Vce= |

15V

12v

1ov

9V |

6V

0 100 200

300 400 500

High voltage Vm (V)

m Gate drive voltage

Gate drive voltage VaL (V)

10

Ta=25°C
Vce=15V

8 Vce=10V
6 — Vcc=

6V
4
2
0

0 5 10 15

Input voltage VIN (V)

m Gate drive voltage

Gate drive voltage VgL (V)

10

8
v
6
4l =] Vce=6V
2
0
-50 0 50 100 150

Ambient temperature (°C)
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High Voltage Full Bridge Drive IC SLA2403M

Electrical Characteristics

m High side switch turn-on, off

turn-on, off (us)

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

Operation voltage Vcc (V)

m Low side switch turn-on, off

turn-on, off (us)

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

Ambient temperature (°C)

m Power derating curve

Power derating Pp (W)

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

Ambient temperature (°C)

m High side switch turn-on, off

5.0 T T
Vm=85V, lo=0.41A
Vce=10V
4.0
= turn-off
3
o <
g —
& oo I —
5 turn-on
1.0
0
-50 0 50 100 150

Ambient temperature (°C)

W Transient thermal resistance characteristics

100

0.1 =4

Transient thermal resistance (°C/W)

001 Ta=25°C  #
Single pulse
0.001 T
0.001 001 0.1 1 10 100

Power time (s)

m Low side switch turn-on, off

5.0 T
Ta=25°C
Vm=85V, lo=0.41A
4.0
= 3.0 ~——\y turn-off —
<
@
£ 20
2
turn-on
1.0
0
4 6 8 10 12 14

Operation voltage Vcc (V)

m Safe operating area (Power MOS FET)

100 T T —
[= RDS (on) i
[~ limited 10us 17]
™~
woF TN _ N l \\1 00us
g ‘\\ N
s e~
e
5 1 N\
3 S====
c 10ms\
I N
a \
0.1 \\
[ Ta=25°C
|_Single pulse
A R N
10 100 1000

Drain to source voltage (V)
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Hall-Effect ICs

Unipolar Switch
Temperature Range Magnetic Characteristics [mT] (Ta=25°C) Package B PUNI External
8 Bop (max) Bre (min) Bhys (min) Dimensions
45 125 7 UA/LT A3121L0 1,2
40 14 7 UA/LT A3122L0 1,2
44 18 7 UA/LT A3123L0 1,2
16 1 2 UA/LT A3141L0 High-Sensitive 1,2
-40 to +150 23 7.5 3 UA/LT A3142L0 High-Sensitive 1,2
34 16.5 3 UA/LT A3143L0 High-Sensitive 1,2
35 5 2 UA/LT A3144L0 High-Sensitive 1,2
5 0.5 1 (typ) UA/LT/LH A3240L01 Ultra-High-Sensitive, Chopper-Stabilized | 1,2, 3
Programmable | BopP—BHYs 0.5 UA/LT A3250L0 Programmable, Chopper-Stabilized 1,2
Suffix ‘[’ is package option
Bipolar Switch
Temperature Range Magnetic Characteristics [mT] (Ta=25°C) Package Part No. Remarks External
(°C) Bor (max) Bre (min) Bys (min) Dimensions
-40 to +150 5 -5 1 UA/LT A3134L0 High-Sensitive 1,2
9.5 -9.5 3 UA/LT UGS31320 1,2
-40 to +125
7.5 -7.5 3 UA/LT UGS31330 1,2
Suffix ‘() is package option
Bipolar Latch
Magnetic Characteristics [mT] (Ta=25°C)
Tempera:t)ure Hangs Package Part No. Remarks Dﬁ::ggizlns
Bop (max) Brp (min) BHys (min)
27 -27 34 UA/LT A3185L0 1,2
15 -15 10 UA/LT A3187L0 1,2
18 -18 20 UA/LT A3188L0 1,2
-40 to +150 23 -23 10 UA/LT A3189L0 1,2
4 -4 4.5 (typ) UA/LT/LH A3280L0 Chopper-Stabilized 1,2,3
9 -9 10 (typ) UA/LT/LH A3281L0 Chopper-Stabilized 1,2,3
18 -18 30 (typ) UA/LT/LH A3283L0 Chopper-Stabilized 1,2,3
Suffix ‘]’ is package option
Gear Tooth Sensor
Temperature Range Magnetic Characteristics [mT] Part No. External
R Bop (max) Brp (min) BHys (min) Dimensions
10 -10 2 UGS3059KA
-40 to +150
3.5 -3.5 1 UGS3060KA
Ratiometric, Linear Sensors
Magnetic Characteristics [mT]
Temperature Range External
P C) 9 Sence Part No. Remarks Dimensions
50mV/ mT A3515LUA Chopper-Stabilized 1
—-40 to +150
25mV/ mT A3516LUA Chopper-Stabilized 1
Subassembly
Part No. Application Bdomalil
ATS610LSA Large-tooth, gear-position sensing-crank angle, cam angle 5
ATS611LSB Fine-pitch, large air gap, gear speed sensing-transmission speed ABS 6
ATS612LSB Large / small-tooth gear-position sensing-crank angle, transmission speed, cam angle 6




External Dimensions (unit: mm)
Figure 1 (UA)

Figure 2 (LT)

Figure 3 (LH)

Hall-Effect ICs

o310
2.90
7‘ 0.45 0.20
7 e 440 __ 030 |, [ M oas
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—| 15 "* ] % - 0.35 ' T
1.83 — .50 3
0.44 210 | 3.00 0.25 MIN
‘Tiiﬁ L 1.85 1 ‘ 2 2.70
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Custom IC

m Various processing technologies of BIP, BICMOS, CMOS and BCD can be used for the semiconductor chips.
m Meets detailed user needs, especially power ICs. A wide range of general-purpose ICs is also available.
m Employs a monolithic chip with flip-chip construction for increased reliability making it ideal for car electronic

devices.

m 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

L m=pp o One-chip power IC
multi-chip power IC

Lead frame type e High-output high-breakdown voltage IC
> ° Simplified integration of custom circuits
o Distribution of unit functions
(Actuators may be built in the device)

power hybrid IC with
ceramic substrate

Surface-mount
power IC




Custom IC

External Dimensions (unit: mm)

MT-100 FM205 STA 8pin STA 10pin
— [ . -~ [ 1
o°| | |F ‘ :
ﬂ e
W
SMA12pin SMA15pin SLA12pin SLA15pin
T T
&

HHHHHHT !

—
—
—
ES——
— |
—
—
—
kS ——
= ¢

SLA18pin 3GR-F 3GR-M STR-S

SPF20pin SPF24pin
1474202

ﬁmmimm‘ﬁ
7 2

%%B | J# %J
TITT0TTT0 0T

IO =
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Transistors and MOS FETs

Index by Application

Application

Part No.

Page

Igniters

2SD2141
MN638S

74
80

Injectors

2SC4153
2SD2382
MN611S
STA461C
STA463C
STA464C
STA508A
SDCO09
SDKO09
SPF0001

73
75
79
84
85
86
99
90
105
91

AT (Automatic Transmissions)

2SA1488
2SA1488A

66
66

Cruise controls

2SA1568
2SC4065
SLA8004

68
72
87

Airbag systems

2SA1567
SDA03
SDA04

67
88
89

Boosters for power supply
of microcomputers

2SA1488
FP812

66
78

Power steering

FKV460
FKV460S
FKV560
FKV560S
FKV660
FKV660S

93
94
95
96
97
98

ABS

SLA5027
SDKO08

102
104

Electronic meters

2SC3852

70

Solenoid drivers

STA315A
STA335A
STA415A
STAS509A
SDKO06
SDKO08

81
82
83
100
103
104

Clutch controls

25C4024

71

Lamp controls

2SK2701
SMA5113

92
101

Others

2SC3851
FN812
2SD2633

69
77
76




Transistors and MOS FETs

Index by Load
[ e | v R e oL e [aa |
2SA1488A Single 25W
2SC3851 Single 25W
2SC3852 Single 25W
Approx. | STA315A | Single+3 | 35V 13.5W Es/b=50mJ
0.5A | STA335A Single ¢ 2 35V 12W Es/b=150mJ
STA415A Single 4 35V 18W Es/b=50mJ
STA509A MOS e« 4 52v 20W Es/b=40mJ
SDKO06 MOS e« 4 52v 3w Es/b=40mJ
2SA1488 Single 25W
2SC3851 Single 25W
2SC4153 Single 30w Vceo=120V
MN611S Single 115V 60W Es/b=45mJ
SPFO0001 Single ¢ 2 2.5W Es/b=45mJ
SDAO03 Single * 4 3w
SDA04 Single » 2 2.5W
Apf_’;ix' SDC09 Singlee2 | 65V 2.8W Es/b=80mJ
SDKO08 MOS 4 3w
SDKO09 MOS 3w
STA461C Single ¢ 2 65V 18W Es/b=80mJ
STA463C Single ¢ 2 115V 18W Es/b=45mJ
STA464C Single * 4 4w Es/b=80mJ
STA508A MOS ¢4 20w
SMA5113 MOS ¢4 35W Vbss=450V
2SA1567 Single 35W
2SD2382 Single 65V 30w Es/b=200mJ
Approx. | 2SK2701 MOS 35W Vbss=450V
SA | FP812 Single 35W
FN812 Single 35w
SLA8004 Single * 4 40W
2SA1568 Single 35W
2SC4024 Single 35W
2SC4065 Single 35W
Apgfx' 2SD2141 | Darlington | 380V | 35W Es/b=210mJ
2SD2633 Darlington 35W
MNG638S Darlington | 380V 60W
SLA5027 MOS ¢ 4 40w
FKV460 MOS 40W Rbs (on)=9mQ max
FKV560 MOS 40W Rbs(on)=11mQ max
oA FKV660 MOS 40W Rbs(on)=14mQ max
and over | FKV460S MOS 60W Rbs(on)=9mQ max
FKV560S MOS 60W Roson)=11mQ max
FKV660S MOS 60W Roson) =14mQ max
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Power Transistor 2SA1488/1488A

Electrical Characteristics

External Dimensions TO220F (full-mold)

Absolute Maximum Ratings r, 250, (Ta=25°C)
Ratings . " Ratings .
| Test t
Symbol 2SA1488 | 2SA1488A Unit Symbol est Conditions 2SA1488 | 2SA14GEA Unit "
Voo 60 280 v a0 -100max | -100max | A 190+ 4a3 28| cos
Vceo -60 -80 v Vce= -60 -80 v )
Vego n v Iego Ves = -6V ~100max uA © @49 R H
Ic -4 A V(eR) CEO Ic=-25mA -60min | -80min v "l
I8 -1 A hre Ve =4V, Ic=-1A 40min aC—| e -
Pc 25 (Tc = 25°C) w Vee(sa) | lo=—2A, ls=-0.2A ~0.5max v By 8 1
Tj 150 °C fr Vee=—-12V, [e=—0.2A 15typ MHz Ll =
Tstg -55 to +150 °c Cos Ve =—10V, f=1MHz 90typ pF \ M\ 135 o
185 o
I -l 0.85 2
Typical Switching Characteristics (common emitter) 254 {—5a [Loas
Vec | RL lc |Vest|Vee2| IBt | IB2 | ton | tstg | tf 2.2
M 1@ 1A MM m][mA)] @) | W) | @ .
_ . _ ) (“" “’] a) Part No.
12 6 2 10 5 200 | 200 |0.25typ|0.75typ|0.25typ i b) L
BCE ) _ot No.
(Unit: mm)
B Ic—VcE Characteristics (typ.) W VcE (sat)—IB Characteristics (typ.) B lc—VBE Temperature Characteristics (typ.)
(VCE =-4V)
-4 -1.5 -4
A Teomh /A
&69 T T soma \ /
= —40r‘nA \ e
A -1 = \ 3 /
—30mA s -1.0 \ \\ /
= — — \ \ —_
< o 7 < s
s -2 /4 ‘20r‘nA 2 \ \ e -2
- ] g M\ \ =
1 >
// —10mA 05—
-1 / N N Ic =-3. -1
I = -5mA: —2A =
4 N A T ]
0 0 T 0
o -1 -2 3 -4 -5 -6 -0.01 -0.05 -0.1 -0.5 - 0 -15
VcE (V) Is (A)
® hre—Ic Characteristics (typ.) ® hre—Ic Temperature Characteristics (typ.) m f#j-a—t Characteristics
500 (VCE = -4V) 200 _ (VGE = -4V) 5 .
T T 1] 125°C | | T
nl LN A
100 —=—F 25° i \; %
y | e | N = L \ g I
£ 100 = = £ e Bl
= 50 &k © LT o
~T = & LT
50— ; A
20 20 0.7
-0.01 -0.1 -05 -1 -4 -0.02 -0.1 -1 -4 1 10 100 1000
Ic (A) Ic (A) t (ms)
m fr—Ig Characteristics (typ.) m Safe Operating Area (single pulse) m Pc—Ta Derating
60 (vee = -12V) -10 — 30
X \i ] i natural air cooling
=T ilicone grease
5 ™ -5 100ms NG ; ’0;&‘ Alﬁrlninumaea(sink
N \% Unit: mm
S
40 ™ 20
) | e &
I ’/ ! g -1 1\ g ”b,/}/
£ 3 % N o NN o 75 s,
- i -0.5 N a 9., S
20 /| [ Without heatsink 10 . S, s She
natural air cooling )
: / 04\700%
101 80542
-0.1 ~2
2 |Without heatsink
0 -0.05 0 I E— —
0.005 0.01 0.05 0.1 05 1 3 3 5 10 50 100 0 25 50 75 100 125 150
IE (A) Vce (V) Ta (°C)



Power Transistor 2SA1567

External Dimensions TO220F (full-mold)

Absolute Maximum Ratingsr,_ os:cy  Electrical Characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo -50 Vv Icso Veg =-50V -100max pA a2
VcEo -50 v IEBO VEB = —6V -100max LA 100 . 433 Hﬁ.‘ cos
VEBO -6 v V(BR) CEO lc=-25mA -50min V . o
Ic 12 A hre Vee=-1V, Ic=—6A 50min @ $'@ <] « B
[ -3 A VCE (sat) Ic=—-6A, Is=-0.3A -0.35max v "l
Pc 35 (Tc = 25°C) W fr Vee=-12V, lE=—0.5A 40typ MHz al— e ”6
Tj 150 °c Cos Veg=—10V, f=1MHz 330typ pF © D
Tstg -55 to +150 °c 7
Typical Switching Characteristics (common emitter)
Vec | RL Ic |Veet |VeB2 | IBt | IB2 | ton | tstg | tf
M @1 &1 MMM m)] W | W\ | (@ 0.45
-24 4 -6 | -10 5 | -120 | 120 |0.4typ|0.4typ|0.2typ
a) Part No.
b) Lot No.
(Unit: mm)
m Ic—VcE Characteristics (typ.) m VCE (sat)—IB Characteristics (typ.) ® Ic—VBE Temperature Characteristics (typ.)
12—y — -15 -12 (Vee =—4V)
é’og 7%\?
IRhZS _100mA i /
U e " Javil|
-8 LA _ 1 -1.0 -8 /
4 60mA g
< L— = < o @/ g
o -6 — -40mA E \ T\ - -6 ,;,5 g ,;"/
- 8 \ - o &3
{/ -20mA | > 05 \ AR = i
— —6A sf "2
, ~10mA —3A N UT—H , ¢l
- = - o 9
=10 i
0 [ | oL LI 0
o -1 2 -3 -4 -5 -6 -2 -10 -100 -1000 -3000 0 -02 -04 -06 -08 -10 -1.2
Vce (V) Is (MA) VBE (V)
B hre—Ic Characteristics (typ.) B hre—Ic Temperature Characteristics (typ.) m (j-a—t Characteristics
(Vce=-1V) (Vce=-1V)
500
o 500 155G 4 ]
e 25°C 1] e
] i A 30°C 11 N s i
w \\\ \ w T T~ \\\\ E ,——"'/
N |
£ q00 1] T N £ 100 SN g 1 =
©
-
50 50 L\ 0.5
30 30 0.3
20.02 0.1 1 -10 -0.02 -0.1 -1 -10 1 10 100 1000
Ic (A) Ic (A) t (ms)
m fT—Ie Characteristics (typ.) m Safe Operating Area (single pulse) B Pc—Ta Derating
50 (Vce=-12V) 30 ‘ 35
7, natural air cooling
/){y 30 Silicone grease
T -10 0 ’% N N AlumiSurln heatsink
yp N, 2 N nit: mm
40 = _\ 5 OD%‘ = \
/1 \ AN
) g \ \ 20 %
T = ’é,;.
2 M S 4 N\ % o
< b o NS & e
R -0.5— AN 00 %, 75 N,
2 [ e N 10 —02 705 %s S
[ 5005002 N
-0.1 i
Without heatsink —
0 -0.05 2 —
0.05 0.1 1 12 -3 -5 -10 -50 -100 0 25 50 75 100 125 150
VcE (V) Ta (°C)

IE (A)
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Power Transistor

2SA1568

External Dimensions TO220F (full-mold)

Absolute Maximum Ratings r,_os.c)  Electrical Characteristics (Ta=25°)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Veeo -60 Vv IcBo Vcs =-60V -100max HA 100 42
Vceo -60 v IEBO Ves=—6V -60max mA “—’ 433 28] cos
Veso 6 v VigR) cEo lc=—25mA —60min v - N
Ic 712 A hre Vee=-1V, Ic=—6A 50min {B@fﬂw_l H
©
I -3 A VCE (sat) Ic=-6A, I8=-0.3A -0.35max v o
©
Pc 35 (Tc=25°C) w VFEC leco=-10A -2.5max v a E]:] ol 26
Tj 150 °C fr Vce=-12V, IE=05A 40typ MHz = | 11
Tstg -55 t0 +150 °C Cos Vce=-10V, f=1MHz 330typ PF W T
(135 &
) 3} | liaSES:
Typical Switching Characteristics (common emitter) ||l 085 =
ll
Vec | RL Ic |Vest|Vee2| IBt | IB2 | ton | tstg | tf 2.54 2.54 045
M @1 A MM | m][mA] @) | k)| @ 2.2
-24 4 -6 -10 5 | -120 | 120 |0.4typ|0.4typ|0.2typ
(‘“4’“’] a) Part No.
5 (‘: z b) Lot No.
(Unit: mm)
m Ic— VcE Characteristics (typ.) m VCE (sat)— IB Characteristics (typ.) m Ic— VBE Temperature Characteristics (typ.)
(Vce=-1V)
-12 . — -1.4 -12
s e
s S A1 .
101~ -100mA | -10
My T T A1 " . /
M/ s T\ " /1]
—60mA \\ lc=-12A | | /
< T | = -9A < &
S 6 © N Ste |
o / 40mA 2 A o ° &gl ]:
] S -3A & &1
= -05 K g 3
- —20mA A A b - I
i \ N SHéH s
-2 -10mA | N N ] 2 of ¢ £
~ TH— 1 AR
0 [ ] 0 11 0 .
0o -1 -2 -3 -4 -5 -6 -7-10 -100 -1000 -3000 0 -02 -04 -06 -08 -1.0 -1.2
VcEe (V) 1B (MA) VBE (V)
B hre—Ic Characteristics (typ.) B hre—Ic Temperature Characteristics (typ.) m 0j-a—t Characteristics
VCE=-1V ==
300 o ee=) 300 T (Vee=-1Y) 4
F—Tye e /
A by
100 1 T TN 100 AT 7 06 T P
N\ g LT
i J i i o il
= 1 = atfl < 1
10 100 i i
0o
0.5
2 2 0.3
-0.02 -0.1 E —101 , -0.02 -0.1 -1 —1(% ) 1 10 100 1000
Ic (A) Ic (A) t (ms)
m fT—Ie Characteristics (typ.) m Safe Operating Area (single pulse) B Pc—Ta Derating
50 (Vce=-12V) 30 | 35 ‘
)0‘) natural air cooling
Sili
410 7 LN 30 Alaminum heatsink
40 Typ )'00 o,v Unit: mm
-7 -5 0"\%S~ \
A RN N\ B
= %,
E / g g 20 6’)’%
S 30 o - oo ) % 3
iy Y o o
-0.5— ANAR 50, 7 %4
[ Without heatsink A\ 10 S50, >
20 natural air cooling \
5050 -20\*00.\
01 Without heatsink 2 I~
o -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)



Power Transistor 2SC3851

External Dimensions TO220F (full-mold)

Absolute Maximum Ratings ,-o5c)  Electrical Characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vcso 80 v IcBo Ve =80V 100max A 100
Vceo 60 v IEBO VeB =6V 100max PA ‘ - $3.3
VEBO 6 ' V(BR) CEO Ic=25mA 60min v -
Ic 4 A hrE VeE=4V, Ic=1A 400 320 $@/§1¢_
©
I 1 A VCE (sat) Ic=2A, IB=0.2A 0.5max ' o
©
Pc 25 (Tc=25°C) W fr Vee=12V, [e=-0.2A 15typ MHz ;D:] ol
Tj 150 °C CoB Vee =10V, f=1MHz 60typ pF @ |°
Tstg 55 0 +150 °c T2
Typical Switching Characteristics (common emitter) | ‘\-UL% @
Il 085 =
Vec | RL Ic | VeBt | VBB2 | IB1 IB2 | ton | tstg tt ‘ 1l
M 1@ 1A 1M1 M Mm@ | @) | (@ 2.54 2.54 045
12 | 6 2 | 10 | -5 | 200 | -200 [0.2typ| 1typ |0.3typ 22
e
=1 H a) Part No.
BGCE b) Lot No.
(Unit: mm)
m Ic— VcE Characteristics (typ.) m VCE (sat)— IB Characteristics (typ.) B lc—VBE Temperature Characteristics (typ.)
4 4 (VCE=4V)
7, 1 JGomA R
7 X 7/
e/ T 50mA [/
A — T /
N/ A0mA 10 \ s /
% 30mA / / /
; S \
—_ | Y ~ \ —_ VIR
<, 20mA 5 \ < } AN |
o — X} ) g gl | |
- /4 S 05 1N SO
10mA > N 3 e
117 ™ ~ 1 ./
T lc=1A r & o
0 0 [ 0 ’
0 1 2 3 4 5 6 0.005 0.01 0.05 0.1 05 1 0 0.5 1.0 1.2
VcE (A) 1B (MA) VBE (V)
® hre— Ic Characteristics (typ.) ® hre— Ic Temperature Characteristics (typ.) m fj-a—t Characteristics
500 (VceE=4V, 500 (VcE=4V) 5
,f
- L] ] ¥
125°C — A 4
y L Typ | \\ i _zﬁrfq——— -_-___::\ 5 L1
£ 100—] £ 100——c N g LT
N o //’
50 = 50 s 1 —
20 20 0.5
0.01 0.1 05 1 4 0.01 0.05 0.1 05 1 4 1 10 100 1000
Ic (A) Ic (A) t (ms)
m fT—Ie Characteristics (typ.) m Safe Operating Area (single pulse) B Pc—Ta Derating
40 (Vee=12V) 10 — 30
~—7,
5 N 2 11
AN
\[ ’)'-S‘ AN
30 | N BN
2l ™N —
q N % |° 20 &,
~N \ = %,
z N < 1 \ =3 <
2 2 / Typ N o PN e
/ 1 L g X,
o« ) ] ™ 0.5 NC o "%,
™ N
/ 10
10 Al =] T \\ Without heatsink
‘____/ \\ natural air cooling
0.1 [ without heatsink
0 0.05 0 N ——
-0.005 -0.1 -0.5 -1 -4 3 5 10 50 80 0 50 100 150
VcE (V) Ta (°C)

Ie (A)
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Power Transistor 2SC3852

Electrical Characteristics

External Dimensions TO220F (full-mold)

Absolute Maximum Ratings (r,-5c) (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo 80 v IcBo Ve =80V 10max A 100
Vceo 60 v IeBo Veg =6V 100max HA Jﬂ
VEBO 6 \' V(BR) CEO Ilc=25mA 60mfn ' ) '49 -
Ic 3 A hre Voe=4V, lc=05A 500min P+
I 1 A VCE (sat) Ic=2A, Is=50mA 0.5max v 2
— -
Pc 25 (Tc=25°C) W fr Vee=12V, [e=-0.2A 15typ MHz z 0 ©
Tj 150 °C Cos Vog=10V, f=1MHz 50typ pF e |°
Tstg 55 10 +150 oG T 3t
. I - . \ Wu_@ @
Typical Switching Characteristics (common emitter) o 135
0.85 <
Vee | Ru Ilc | Vest | Vee2| IB1 B2 | ton | tstg tf RN
M 1@ 1A MM M| mA) @ | @) | @ JJ_M 2.54 Jl.045
20 20 1.0 10 -5 15 | -30 |0.8typ|3.0 1.2t 2.2
yp | 3.0typ yp —5
i ﬂ a) Part No.
BCE b) Lot No.
(Unit: mm)
B lc— VcE Characteristics (typ.) W VCE (sat)—IB Characteristics (typ.) B |lc— VBE Temperature Characteristics (typ.)
3 R ] 15 3 (VCE=4V)
} 4|
\// \fL((\ 8mA I
N L — |
5mA | \ |
2 / 7 r‘n 1.0 \ 2 /
é s | . s \ \
—_ m. —_
< / 7 1 ‘ E <
o 2mA7 % ke)
o 8
1 ] 1 S os 1 s
1mA | g
l ™ O
0.5mA N & <
| i T
ol \ 0 o 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
VcEe (V) IB (A) VBE (V)
B hre— Ic Characteristics (typ.) m hre—Ic Temperature Characteristics (typ.) m fj-a—t Characteristics
2000 (VCE=4V) 2000 e (Vce=4V) 5 ;
125°C pZ
1000 1000 =R
Typ 25°C A
— ! N T N g _/
_:E 500 mE=C, N _:E 500 30°C, Say 8 -‘//,,—
N —1| © AT
)\
Vee=10V
100 100 05 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.) m Safe Operating Area (single pulse) B Pc—Ta Derating
30 (Vee=12V) 10 — 30
T
; ~ %
222 N
N 5
20 NS 20 4,
) AT ryp_| TN & s k3
z H < \ 4
= / L—TT1 ™N < 1 BT G
= N \ [¢) AN \ O s,
Lt = 05 \ o %%
— Vs \ \
1014 10
Without heatsink
natural air cooling
0.1 [ Without heatsink
0 0.05 o \ I i e e N
-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)



Power Transistor

25C4024

Electrical Characteristics

External Dimensions TO220F (full-mold)

Absolute Maximum Ratings (Ta=25°C) (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vceo 100 '] Iceo Ve =100V 10max pA 10.0
Vceo 50 v IEBO Vep=15V 10max HA | #33
V) 15 v Ilc=25mA 50min v -
EBO V(BR) CEO c o :I
lc 10 A hre Vee=4V, lc=1A 300 to 1600 P13
I8 3 A VCE (sat) Ic=5A, IB=0.1A 0.5max v 2
—/ -
Pc 35 (Tc=25°C) w fr Ves=12V, le=-0.5A 24typ MHz ; 0 @
Tj 150 °C Cos Ve =10V, f=1MHz 150typ pF o |°
Tstg -55 to +150 °C | ‘ J 3y
. oL o . 1.35 @
Typical Switching Characteristics (common emitter) 1 ‘1 ‘l 135 o
085 ©
Vce RL Ic IB1 IB2 ton tstg tt |
M @ ™ W W ws) | @) | @) 2sa ] | [ 254 Loss
20 4 5 0.1 -0.1 | 0.5typ | 2.0typ | 0.5typ 2.2
Y| Y| Y| 5
i H a) Part No.
B CE b) Lot No.
(Unit: mm)
B lc— Vce Characteristics (typ.) m VCE (sat)— I Characteristics (typ.) B Ic—VBE Temperature Characteristics (typ.)
10 15 10 (VoE=4V)
Ig = 35mA
8 — 30mA 8
/] — | 25mA
— ] 1.0
6 / | 20mA S 6
< T 15mA 53 <
(2}
L 4 / 10mA u | 2 4
/ > 05 N
5mA ~-10A O@
? 4 N<sAT 28 2 5/
\ Ic=1A \'\1‘~ —
0 o T TrHtr—FFHH . /
0 2 4 6 0.002 0.01 0.1 1 2 0 0.5 1.2
VcEe (V) IB (A) VBE (V)
m hre— Ic Characteristics (typ.) B hre—Ic Temperature Characteristics (typ.) m 0j-a—t Characteristics
1000 - (VCce=4V) 1000 } (Vce=4V) 4
T /|
7 oG
ma 125 >
500 Zetll Tye 500 o s A
—] ™~ ol B2A N E L1
E_J L] | | E | L ’3600 ] N 8 . - |
1 L—T"] ™ 1 L1 N \ ®
L \ ] N &
= = 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.) B Safe Operating Area (single pulse) B Pc—Ta Derating
30 (Vee=12V) 30 40 :
‘ ‘ ‘ ‘ ‘ ‘ ‘ natural air coolin
[T | ,'773‘ Silicone greaseg
Typ 7, 7\ Aluminum heatsink
10 <) \ Unit: mm
// ™ N 3 N
20 / \ 5 Q \ \
g / z e s N,
s = 20 N2,
= 2 O /)s
= o \4%,
10 1 R 50, N
o AN 10 150, 2
[ Without heatsink AN \
0.5|— natural air cooling 500502 700 7
e s N
[ o |[Without heatsink £ ——
0 oo LI s SN
-0.05 -0.1 -05 -1 -5 -10 3 5 10 50 100 0 25 50 75 100 125 150
IE (A) VcEe (V) Ta (°C)
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Power Transistor 2SC4065

Electrical Characteristics

External Dimensions TO220F (full-mold)

Absolute Maximum Ratings (7,5 (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vcso 60 v IcBo Vcs = 60V 100max A 10.0 42
VCEO 60 v IEBO Vep =6V 60max mA | £33 ‘2_9;‘ co.5
Ic=25mA i i
VEBO 6 v V(BR) CEO c m 60m!n v S '@ :I I
Ic £12 A hee Vce=1V, Ic=6A 50min L e
I 3 A VCE (sat) Ic=6A, IB=1.3A 0.35max v 2
Pc 35 (Te=25°C) w Veec Veco=10A 2.5max v g T 26
T 150 °C fr Voe=12V, [e=—-05A 24typ MHz D |° ]
Tstg -55 to +150 °C CoB Ve =10V, f=1MHz 180typ pF ! ‘ ool
\ ‘M 135 &
| T35 o
Typical Switching Characteristics (common emitter) I 1 085 =
Vee | R lc | Vest | Vee2| IBt B2 | ton | tstg | tf 254 254 .. 045
M@ 1TA M M A& & W] Es)] e *2"2!*
24 4 6 10 -5 | 012 | -0.12 | 0.6typ|1.4typ | 0.4typ —TL
I ﬂ a) Part No.
B CE b) Lot No.
(Unit: mm)
B lc— Vce Characteristics (typ.) W VCE (sat)— I Characteristics (typ.) B |lc— VBE Temperature Characteristics (typ.)
(Vce=1V)
12 : . 1.3 12
T T =
«)»Q@VQ*"“ > 10‘0n"\A - -
S . |
10— 10
A 10 \\ \\
60mA
8 / - : \ 8
z 40mA = | \ <
=~ 6 1 o \ \ \ = 6
° 1 |1 £ I ©
om & 05
4 20mA S 4
|| Nl 12A
IB=10mA J
2 AT 2
N Ic=1 ; M S‘A |
0 0 [T 1 0
0 2 4 6 0.005 0.01 0.1 1 3 0
VcE (V) 1B (A)
m hre—Ic Characteristics (typ.) B hre— Ic Temperature Characteristics (typ.) B fj-a—t Characteristics
=1 =
400 0 e 400 By " e =10 5
A T N oG A I I
AT ] NN AT el A
100 = s 100 ’2;’:9’ £ iE g i
G S
w50 w50 ) ) LT
5 2 & 7 & 1 I~
A s
[
10 LA 1000 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 fr—Ig Characteristics (typ.) m Safe Operating Area (single pulse) B Pc—Ta Derating
a0 (Vce=12V) 30 40 T
‘ ‘ ! natural air cooling
‘ ‘ » ]/))\y Silicone grease
T Alumit heatsink
P 10 s
N 0, 30
20 Rl \ 5 Oc\,b‘s' \ \ \\
) \ = \ 5 \l’%
2 = 20 N7,
=~ o 1 ok &) &
- - AR o Bs,
0 05 O N\,
\ IS0, \4
. H %; 10 t 504
— Wl\hout‘hea\slpk T 7 \
natural air cooling 5045002 10035 N
0.1 0¢
e o e o 2 Without heatsink \
0 0.05 1111 & :g
-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)



Power Transistor 2SC4153

External Dimensions  TO220F (full-mold)

m Ic— VcE Characteristics (typ.)

Absolute Maximum Ratings r,-05:c)  Electrical Characteristics (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vceo 200 \ Iceo Vce =200V 100max PA 10.0
Vceo 120 v IEBO Veg= 8V 100max WA £33
VEBO 8 Vv V(BR) CEO Ic=50mA 120min Vv @ '@ -
Ic 7 (pulse 14) A hre VoE =4V, Ic=3A 70t0 220 Q%—;]
I 3 A VCE (sat) Ic=3A, I8=0.3A 0.5max \ 2
Pc 30 (Tc=25°C) W VBE (sat) lc=3A, Is=0.3A 1.2max v z[]:] o
Tj 150 o fr Voe=12V, |E=~0.5A 30typ MHz 6‘5 ‘ °
Tstg -55 to +150 °C CoB Veg=10V, f=1MHz 110typ pF \ \ £
i g
Typical Switching Characteristics (common emitter) il 1 085 ™~
Vec | Ru | lc |Vest |VeB2 | IB1 | IB2 | ton | tstg | tf 254 254 045
M 1@ 1A MM A A W]k k ”EY“
50 | 16.7 3 10 -5 0.3 | -0.6 |0.5max| 3max |0.5max iy
i E a) Part No.
BCE b) Lot No.
(Unit: mm)

m VCE (sat)— I Characteristics (typ.)

7 : 3
mﬂP\gE
5 T b= LTI
I
a0obe YT
5 Bme: 2 \
o — 20mA 2 \
1/ — 8 . \
N1 78 | >
/ Is=10mA
T
1 N[
AN le=14 3A <~o§é+-_
0 0 | i
0 1 2 3 4 0.005 0.01 0.1 1 2
Vce (V) 1B (A)
® hre— Ic Characteristics (typ.) ® hre— Ic Temperature Characteristics (typ.)
=4 =
300 (Voe=4V) 300 g (Voe=4V)
|_H ~ || 125%
L Typ — \
1 T TN oC ||
L —] 25 ol
, 100 e , 100 /g
k B AWiY k 30" = \
50 o — 50 -
1
20 20
0.01 0.1 05 1 57 0.01 0.1 05 1 57
Ic (A) Ilc (A)
m fT—Ie Characteristics (typ.) B Safe Operating Area (single pulse)
2 (VceE=12V) 20 -
700
AT 10 SO
30 / 1 TN 57777777 6 —
) A
b e EER \@
= ~N —
I 1 <
= 20 v di H = 1 \
£ D P o
= 0.5 AY
- e
1 0 Without heatsink
natural air cooling
0.1 —
T T
0 0.05 —
-0.01 -0.1 -1 -5 5 10 50 100 200
I (A) VcE (V)

B Ic— VBE Temperature Characteristics (typ.)

7 (VCE=4V)
6 /1]
/ /Il
5
/
z * o
L 3 g1 |
S
K §——
2 g N
© H
& <)
1 7 3
g
. /!
0 0.5 1.01.1
VBE (V)
B Oj-a—t Characteristics
5
LA i
3 T
S =
<
¢
& 05
0.2
1 10 100 1000

t (ms)

B Pc—Ta Derating

30 :
natural air cooling
Silicone grease
Alumil heatsink
Unit: mm
20
%,
g >,
%
7 .
n(') e 7, 4&‘91
So S,
10 & %
505022 7003
| 2
P Without heatsink \\
0
0 25 50 75 100 125 150
Ta (°C)
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Power Transistor 2SD2141

Absolute Maximum Ratings (r,-25:c)

Electrical Characteristics

External Dimensions TO220F (full-mold)

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vcso 380£50 v IcBo Vs = 330V 10max A 10.0 4.2
Vceo 380150 v leso Ves =6V 20max WA ‘ #3.3 ‘23, cos
VEBO 6 ' V(BR) CEO Ic =25mA 330 to 430 v E :I I
Ic 6 (pulse 10) A hre Vee=2V, lc=3A 1500min Sz
I 1 A VCE (sat) Ic=4A, I8=20mA 1.5max v 2 I
a1 -
Pc 35 (Tc=25°C) W bl o 26
- ® |°
Tj 150 °C j 1
Tstg 55 t0 +150 °C Nt 3l
\ M 3 &
[ 1.35 o
Il 085 =
2.54 | 252 L.045
2.2
T
"7 ﬂ a) Part No.
B CE b) Lot No.
(Unit: mm)
m Ic— VcE Characteristics (typ.) m VCE (sat)— IB Characteristics (typ.) m Ic— VBE Temperature Characteristics (typ.)
10 3 10 (Vee =4V)
[C150mA ,A;)/r /%‘ \ 1
L-120mA LT 9
D 2SO P N i}
7 2 {5% e \ /
’ AmA ] N // /
'/ o 2 |
: = s SEL /]
< 5 ’/ L] E N [ Nc=7A S /
) lg=1mA 0 [$] [
= 7 = o 5A] N 2
— (&) \\iA N TS
/ = 1 QA ]
4
|
0 Il 0 0
0 2 4 6 0.2 05 1 5 10 50 100 200 0 2.0 2.4
VcE (V) IB (MA)
® hre— Ic Characteristics (typ.) B hre— Ic Temperature Characteristics (typ.) m (j-a—t Characteristics
10000 (Vee=2V) 10000 (Vee=2V) 5
5000 TyPX 5000 — N
\ \'L“f(:’/ i el
= P A
1900 S S 1000 50 ] ] s |
w 500 5 w o \ } S !
& mPe \ 13 500 55 FH 8 i
LA It s 05
100 = L
50§: 100 A &
50
10! 20 0.1
0.02 0.1 05 1 5 10 0.02 0.1 0.5 1.0 5 10 1 10 100 1000
Ic (A) Ic (A) t (ms)
m fT—Ig Characteristics (typ.) m Safe Operating Area (single pulse) B Pc—Ta Derating
40 (Vee=12v) 20 40 :
‘ ‘ ‘ ‘ ‘ ‘ natural air cooling
10 0 Silicone grease
Typ ‘)0 o )a Aluminum heatsink
e 5 K\ e Unit: mm
30 NG 77@, oy 30 N
N \ AN
o) =z ! ' s N,
S 2 < o0s =" = 20 3
= o | WA &) &
o \ A\\WAY a S,
0.1 —— Without heatsink \\ 0 \04\
10 / 0.05 F—F natural air cooling \\‘\\‘- 10 Ld 750 g \
N A A\ 500502 700.7002 N
0 2 Without heatsink 22 §
0.01 h§$
-0.01 -0.05-0.1 -0.5 -1 -5 1 5 10 50 100 500 00 25 50 75 100 125 150
IE (A) VcEe (V) Ta (°C)



Power Transistor 2SD2382

Absolute Maximum Ratings (r,-p5q)

Electrical Characteristics

External Dimensions

(Ta=25°C) TO220F (full-mold)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vceo 655 V Iceo Ve = 60V 10max pA 10.0 42
Vceo 65:5 v leso Ves = 6V 10max VA ‘ #33 2.8| | s
VEBO 6 v VcEo Ic =50mA 60to 70 v > - S j I
Ic 16 (pulse +10) A hre Vce=1V, Ic=1A 700 to 3000 @* i
[} 1 A VcE (sat) Ic=1.5A, Is=15mA 0.15max v b I
Pc 30 (Tc=25°C) w VFeC IFEC = 6A 1.5max v e o 26
Tj 150 °C Es/b L=10mH, single pulse 200min mJ ? b !
Tstg 55 to +150 °C i ‘EL
- . - . - 1‘35 o
Typical Switching Characteristics | ‘h ! .gg 3
Vec | RL Ilc | Veet|Vee2| IBt | IB2 | ton | tstg | tf 1
M@ 1AM M Mm@ | b | b 2.54 2.54 +1.045
12 | 12 1 10 | -5 | 30 | -30 | 0.25 | 0.8 | 0.35 22
T
ﬂ“ﬂ a) Part No.
B CE b) Lot No.
(Unit: mm)
m Ic— VcE Characteristics (typ.) m VCE (sat)— IB Temperature Characteristics (typ.) = ® Ic—VBE Temperature Characteristics (typ.)
10 ‘ / - 0.75 (Ic=1.5A) 6
m.
30mA — ‘ s / l I
8 / i /
10mA —|
— 0.5 4
] / - —1——‘ s \ Y
= = 5mA | El Ta=-55°C < 3 Ta=55°C | |
) '/ @ 259G o 25°C
- 4 [ w \ - 75°C
'/ 3mA S 75°C 2 1
‘ 0.25 0N o 125°C
7 ‘ Nl 125°C| | | |
L N Y G0 L]
Ie=1mA NN ‘ ‘ ‘ ‘ 1
0 0 0 .
0 1 2 3 4 5 1 5 10 50 100 400 0 0.5 1.0 1.5
Vce (V) IB (MA) VBE (V)
® hre— Ic Characteristics (typ.) ® hre— Ic Temperature Characteristics (typ.) m 0j-a—t Characteristics
(Vce=1V) =1
w000 500 P :
Typ E%F%, L
1000 i N\ 1000 A NS s — %
it 500 s 2 500 Ta=-55C 1 \NANNL e | LT
25°C e 1
75°C A
100 100
125°C 0.5
50 50 R =
30 30 LT 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—Ig Characteristics (typ.) m Safe Operating Area (single pulse) B Pc—Ta Derating
30 Woe=1V) 20 30 ‘ ‘
natural air cooling
10 SiIiFone grease
25 ‘\’o N inum hematslnk 4
TN 5 T g’” 2) \
20 Typ 2N \ 20
A N a2 2
= // ,——""\\\ _ EONNL) = N 2,
< s s Zatll h \\\ z Y B N,
= L1 ™ e) 75, 2,
E 74 § < 0 iy 7ooo°’so \"“4@
10 HHH W 10 R N,
05 A\ W r
L without heatsinl \ 50
5 . nwa::rallari‘r c;uli:g 50 22 N
‘ ‘ Without heatsink \§
0 0.1 0 T
-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)
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Power Transistor 2SD2633

®
Absolute Maximum Ratings r,_o5c)  Electrical Characteristics (Ta=25°c)  External Dimensions  TO220F (full-mold)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo 200 v IcBo VcB=200V 100max PA 10.0 4.2
Vceo 150 v leBo VeB=6V 10max mA | £33 ‘2..'1‘ cos
VEBO 6 \ Vceo Ic=50mA 150min v o o 11 T
le 8 A hre VGe=2V, Io=6A 2000min L e
IB 1 A VCE (sat) Ic=6A, IB=6mA 1.5max v b I
" a1 -
Pe 35 (Tc=25°C) W VBE (sat) Ic=6A, IB=6mA 2.0max v bd 2 2.6
2 (Ta=25°C, No Fin) o ]
Tj 150 g ‘ ‘ ool
Tstg 5510 +150 °C | ke
|l 085 &
2.54 | 254 L. 045
2.2
e
= | ﬂ a) Part No.
BCE b) Lot No.
(Unit: mm)




Power Transistor

FN812

®
Absolute Maximum Ratings . _szo Electrical Characteristics 050, External Dimensions TO220F (full-mold
(Ta=25°C) (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo 120 Vv IcBo Ves =120V 10max HA 10.0
Vceo 100 v leBo V=6V 10max JA | £33
VEBO 6 v Vceo Ic=50mA 100min v ) N 3=
Ic 8 (pulse 12) A hee VeE=4V, Ic=3A 70min P
I 3 A Ic=4A, Is=04A ] v o
B VCE (sat) c B 0.3max - 3
Pc 35 (Te=25°C) w N D? o
. o
T 150 °c Typical Switching Characteristics s
Tstg =55 to +150 °C A oy
Vec | RL | lc | Vet |Vesa| It | B2 | ton | tstg | tf | ‘\—U 135 @
M 1@ @ MV m|mA) s | @ | b i 152
12 4 3 10 -5 30 | -30 | 1.0 | 20 | 05 AN
2.54 2.54 Jl.045
2.2
e
"% E a) Part No.
B CE b) Lot No.
(Unit: mm)
m Ic— VcE Characteristics (typ.) m VCE (sat)— I Characteristics (typ.) m Ic— VBE Temperature Characteristics (typ.)
8 : 2 8
NP
I s I
S W/ Ve gﬁmp‘/
/
6 /, — 6
% A s
7/
< 4 // 2o g 1 lc=3A S l ‘/‘J' .
0 4 ] X | o Te=-55°C
ke // P u | = 25°C |
e > lc=5A 75°C
2 /1 I=10mA—| lc=1A 2 125°C |
— /]
// N \
0 0 T 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)
® hre— Ic Characteristics (typ.) m hre— Ic Temperature Characteristics (typ.) m Oj-a—t Characteristics
500 e 500 ] maul
| N T T
N [ Tc=125°C
N e — . 65
Iy/p’_,_ \\\ ﬁ;" et § s :;b?\\;zg
w |t N w 25°C_Lt+—""] | \ o A\ T[]
w |t N w =l \! &
< 100 —] < 100 % 9: L o
= = & i
a0 0 [pros hess |
30 30 0.05 M =
0.01 0.05 0.1 05 1 5 8 0.01 0.05 0.1 05 1 5 8 0.0002 0.001  0.01 0.1 1 10
Ic (A) Ic (A) t (sec)
m fT—Ig Characteristics (typ.) m Safe Operating Area (single pulse) B Pc—Ta Derating
30 (Vce=12V) 20 40 T T
‘ ‘ ‘H U»‘ natural air cooling
ol Sili
o 10 == ahono g
)07::5307 \ Unit: mm
74 5 N % N
N2 AN
20 o |25 (al \
= 0o | - %
z < R | = N2
s ) < NS o) 2 20 %%,
= 4 Lo 1 ™ & 2y, %,
= N 0o %
T4 \ 200 &%
/ 0.5 C 2
v N 10 7
\ | Oo% \\
Without heatsink \
0 0.1 0 ‘ ‘ &
-0.01 -0.05 -0.1 -0.5 -1 -5 -10 3 5 10 50 100 200 0 50 100 150
IE (A) Vce (V) Ta (°C)
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Power Transistor

Absolute Maximum Ratings (1,25

FP812

Electrical Characteristics

External Dimensions

(Ta=25°C) TO220F (full-mold)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo -120 v IcBo Veg=-120V 10max pA 10.0
VcEo -120 \ lEBo Ve=-6V 10max pA $33
VEBO -6 v VceEo lc=-50mA —120min v
Ic -8 (pulse -12) A hre Vce=—-4V, Ic=-3A 70min
I8 -3 A VCE (saf) Ilc=-3A, IB=-0.3A —0.3max v ;
Pc 35 (Tc=25°C) w
Ti 150 °C Typical Switching Characteristics
Tstg =55 to +150 °C
Vec | Ru Ic | VBt | VBB2 | IB1 IB2 | ton | tstg tf ®
M 1@ 1A MM A mA)) W | @) | W <
-12 4 -3 -10 5 -30 30 2.5 0.4 0.6 |

m Ic—VcE Characteristics (typ.)

-8
‘ T
‘ /S > -100mA
<
] —75m
-6 1/ /r'
/ //, // -50mA
I —
—_ /
s
2 / -25mA
LW |
/ Is=-10mA
0
0 -1 -2 -3 -4
VcE (V)
m hre— Ic Characteristics (typ.)
500 Wee=-4V)
|
Typ
s ™~ \
N N
< 100
50
30
-0.01 -0.05 -0.1 -05 -1 -5 -8
Ic (A)
m fT—Ig Characteristics (typ.)
30 (Vce=12V)
Typ
AT
% 7 N
T i
s /
£ A
10 /
/
0
0.01 0.05 0.1 05 1 5 10
I (A)

m VCE (sat)— IB Characteristics (typ.)

-2 1T
L te=-3A L1 | L[
c=-5A
<
=
-1
& \
w
O
s \
Ic=-1A
\\
\ AN N~
]
0
5 -0 50 -100 -500 -1000 -2000
IB (MA)

m hre— Ic Temperature Characteristics (typ.)

s00 mERiil e
T
Tc=125°C
75°C —
w 25°C TN
& L NN
100
-55°C
50
30
-0.01 -0.05 -0.1 -05 -1 -5 -8
Ic (A)

m Safe Operating Area (single pulse)

-12
-10
-5
<
© -1
N
-0.5 AN
N
| natural air cooling N
Without heatsink
ol L]
-3 -5 -10 -50 -100 -150

VcE (V)

.045
2.2
T
b ﬂ a) Part No.
B CE b) Lot No.
(Unit: mm)

B Ic— VBE Temperature Characteristics (typ.)
8 (Vee=-4V)

1,

. /

< 4
< Iy,
]ﬂ Tc=-40°C
) 25°C
75°C
125°C
. oS
0 -0.5 -1.0 -1.5

m 0j-a—t Characteristics

50

10
5 g

5 *V\O =
< »
i
< 0.5 s
ISingle Pulese |
0.1 Lo % W
0.05 & I
0.0002 0.001 0.01 0.1 1 10 100
t (sec)

B Pc—Ta Derating

40 T T
natural air cooling
Silicone grease  _|
Aluminum heatsink
Unit: mm
30 N
N
g N5
S 20 N
o 20p ése(
. s,
., \ﬁ
10 1005 ] N
| \
Without heatsink ~
0  — —
0 50 100 150
Ta (°C)



Power Transistor

MN611S

®
Absolute Maximum Ratings (1,_,5c)  Electrical Characteristics (rasec)  External Dimensions T02208
SJ:;ZOI ??::?; Uclt Symbol Test Conditions min RT;?)QS max Unit
Vceo 115¢10 \ Icso Vce=105V 10 PA 10.203 4.44202
VeBO 6 v IEBO Vep=6V 10 | pA g 1,302
Ic +6 (pulse £10) A Veeo Ic=50mA 105 | 115 | 125 | Vv i g
I 1 A hre Vee=1Y, Ic=1A 400 | 800 | 1500 » s,
P 50 (Tc=25°C) w VcE (sat) Ic=1.2A, Ip=12mA 008 | 012 Vv Bl |, —
12 (Ta=25°C, NoFin) Vrec Irec=6A 125 | 15 | ElE Dﬁﬁ—'— ~ ort
Tj 150 °C Esis L=10mA 45 mJ ‘ 2 *‘*
Tstg -55 to +150 °C o0 W 1.27%02
S | 0.8683% 0.4201
1.2:02
2540 | 2.54%05

a) Part No.

b) Lot No.

(Unit: mm)
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Power Transistor

Absolute Maximum Ratings (r,-o5:c)

Electrical Characteristics

MN638S

External Dimensions T0220S

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo 38050 v Iceo VcB=330V 10max PA
Vceo 380+50 v IEBO Veg=6V 20max mA 10.2:03 4.44%02
VEBO 6 \ V(BR) CEO Ic=25mA 330 to 430 ) g 1.3902
Ic 6 (pulse 10) A hee Voe=2V, Ic=3A 1500min O
I8 1 A VCE (sat) Ic=4A, [B=20mA 1.5max \ B a0,
Pc 60 (Tc=25°C) w %22 —
- 2| % b
Tj 150 °C S D?_I_ @ 0%
Tstg 55 to +150 °C ‘ ‘ =
- \ 1.27:02
5
a1 | 0.86°3% 0.4201
1 _2t0.2
2540 | 2,545
a) Part No.
b) Lot No.
(Unit: mm)
m Ic— VcE Characteristics (typ.) m VCE (sat)—IB Characteristics (typ.) m Ic— VBE Temperature Characteristics (typ.)
10 3 10 (Vee=4V)
[150mA.] AT \ 1y
H12omAS S A 7,0“/, /1]
) P (O \ /
% mry /1]
/ lomA 2 b / 1
/ ‘\E\‘/ = \ \ f
< [ 1 g < i
5 g & \ Ic=7A = 5
° ey lp=1mA w 5A N Q /
/ —T g \\3A NS~
/ 1 SO T
4
V4
0 0 0
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.) B hre—Ic Temperature Characteristics (typ.) B fjce fj-a—t Characteristics
10000 (Vee=2V) 10000 (Vee=2V) 100
5000 TypY 5000 — N
\ I oG A
— WA B
1000 AV 1000 }{ﬂ‘;o Bl — S 10 i-a ,géi;:
w 500 - = 523 < i
& Z00%, & /“6 m fi 7 Oj-c
AT 2 i 5 T+
100 = . 1 ]
50 == 100 A 2
50 ©
10 20 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)



Power Transistor Array STA315A

Absolute Maximum Ratings (1,.05:c)  Electrical Characteristics (Ta=25°¢c)  EXternal Dimensions ~STA3 (LF400A)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
£0.2
Vceo 35+5 \ IcBo Ve =30V 10max pA 202
Vceo 3615 v leBo Ve = 6V 2.7max mA
VeBo 6 v Veeo Ic = 25mA 311041 v iy %
: @ o
Ic 2 (pulse 3*) A hre Vce=4V, Ic=0.7A 400min IR
I 30 mA Ic=0.5A, IB=5mA 0.2max v
VCE (sat) 3
Pr 3 (Ta=25°C) W Ic=1A, IB=5mA 0.5max v &
13.5 (Tc=25°C) w VFEC IFEc=2A 2.5max v
Tj 150 oC Re 800£120 Q 254
Tstg 55 to +150 °c Ree 2.0:0.4 kQ To254=177625
* Pw=1ms, Duty=25% Es/b L=10mH, single pulse 50min mJ 1595 < 22 3:
. - - \
Typical Switching Characteristics e
Vec | R Ic | Veet | VBB2 | IB1 B2 | ton | tstg tf ERocBCeBCOE a) Part No
M@ | ® ™| ™[ m @A )| s | s o e,
12 [ 12 1 [10] 5] 5] 0 ]10]85]25 (Unit: mm)
B |lc—VcE Characteristics (typ.) B VCE (sat)— IB Temperature Characteristics B VCE (sat)— Ic Temperature Characteristics
Ic=0.5A
3 RS I 0.5 te ) 3 T I
TS/ |8mA7 Ic/1s =100 1]
/A \ I
/ 5mA _| I I
2 L ! 2 /
! /
e 1 A 3mA ] S S / /
< — 1 “?J 0.25 Ta=125°C %‘ Ta=125°C / /
© fit 2mA 2N 75° 2 AN WATN |
1 // ‘ ‘ E \\< 25°C E 1 25:C y /
ls=1mA | NN -a0°C ~40°C N/
NISK D /
BaLi—— A Yl
- — !
ol 0 0
0 1 2 3 4 5 6 1 10 100 400 0 0.5 1 5
Vce (V) Is (MA) Ic (A)
B hre— Ic Temperature Characteristics m tonetstgetf— Ic Characteristics (typ.) m 0j-a—t Characteristics
3000 (Vee=4V) 50 — 20 R RRRE
Vee=12V - Single pulse
—~ lg=5mA | kl
1000 B s @ 10 st —ls=0A 10 g
— w 5 g
w 500 k3 tf e 5
£ o < Sa
Ta=125°C | | & fon — g 3 -
5 os s L
100 A4 _20°C +
7 T o ——
50 T 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)
m Safe Operating Area (single pulse) B Pt —Ta Derating A P
) (per element) » Equivalent Circuit Diagram
l
z
25—
N
3 5 7
1
2 E \ ‘l%/
- < 10 ™ O, b he 4 6
= 05 o s,
%
1o Ree 0 8
N
Without heatsink \
tural ail li
natural anr‘coo |r‘19‘ lfhou‘ heats’nk \\
01 0 \§
1 5 10 50 0 50 100 150
Vce (V) Ta (°C)

81



Power Transistor Array STA335A

Absolute Maximum Ratings r,.p50c)  Electrical Characteristics (Ta=250c)  External Dimensions ~STA3 (LF400A)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
£0.2
VcBo 35t5 v IcBO Vca = 30V 10max LA 02
VcEo 35:5 V IEBO Ve =6V 10max pA
Veso 6 v Vceo Ic = 25mA 3545 v il gl %
> @ o
Ic 3 A hre Vce=4V, Ic=0.5A 500min =) e
I8 1 A VCE (sat) Ic=1A, IB=5mA 0.5max v v
Pr 2.5 (Ta=25°C) W Es/b L=10mH, single pulse 150min mJ T;
12 (Tc=25°C) w
T 150 "C_Typical Switching Characteristi e
ypical switching aracteristics o sas "
Tsig -55 10 +150 °C 122502177672
Vee | R Ic | Vest | Vee2| IB1 IB2 | ton | tstg te el o 9
M @1 A M MMM @) | @) | @ C1.5%0 bl Y3
12 12 1 10 -5 5 5 13 | 47 | 1.2 \
‘1 2 3 45 6 7 B,
C B EE BC
a) Part No.
b) Lot No.
(Unit: mm)
B lc— VcEe Characteristics (typ. B VCE (sat)— IB Temperature Characteristics B lc—VBE Temperature Characteristics (typ.
yp (sat) p p yp
R RETA - 1 (=18 4 T \
/'S N
& {Q“ % —e¢ 5mA ] Vee=4V 7
I A AT AT e
N T ] 3 /]
2 JiV/ 4 3mA
R aRaEES s /e
—_ /v 2mA _| . —
< Zdp= i T 05 Ta=125°C < HHf
&) () [$)
= p | > N 75°C < /
Nl /74 I5=1mA < \\\ N 25°C A IR
N 550 ; T Ta=—55°C:
N, L1 717 25°C]
RS [
yAVAV Ml
ol 0 o AT -
0 1 2 3 0.002 0.01 0.05 0.1 0.4 0 0.5 1.0 15
Vce (V) Is (A) Vee (V)
B hre—Ic Temperature Characteristics (typ.) B tonetstgetf— Ic Characteristics (typ.) m 0j-a—t Characteristics
5000 (Vee=4V) 20 T T 20 T T
tstg Vce=12V Single pulse LT
» 10 — lg1=-lg2=5mA 5 10
— 2 = 5
— —_:_k . w— 5 A\ 2 E i
w1000 e & N/ S >
£ ‘ 2 NA et el
500 Ta=125°C " < ¥ :
= 0, . t L = 7 S A o
% 2806 5 c 05
25°C = \
-55°C 05 ton \ '
100 L Ll 0.3 B [ \ 01
0.01 0.05 0.1 5 1 3 0.05 041 0.5 1 5 0.1 1 10 100 1000 5000
Ic (A) Ic (A) t (ms)
m Safe Operating Area (single pulse) ® Pt —Ta Derating . T
0 (per element) . Equivalent Circuit Diagram
T T
| I
’o,t
5 zoﬁ?f 4
DA %
e n,
X%, A 10 N, 2 !
N2 N,
< AN g \‘7/,0_
[¢) \OO N ~ %‘///
- 1 ,)b o &%& 3 6
NS 5 \C
o) N
0.5 AN [ Withou . \\
ik (Al i, AL
Lo Crate) \ 4 5
0.2 0 L] —
2 5 10 50 0 50 100 150
Vce (V) Ta (°C)




Power Transistor Array STA415A

Absolute Maximum Ratings r,-p5oc)  Electrical Characteristics (Taz2sec)  External Dimensions STA4 (LF412)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo 3515 v IcBo Vee =30V 10max PA 25.25%2
Vceo 3615 v IEBO VeB=6V 2.7max mA
VEBO [ v Vceo Ic=25mA 31to41 v 5 3 SK b
Ic 2 (pulse 3%) A hre Vee=4V, Ic=0.7A 400min | | @ al—
I 30 mA Ic=0.5A, IB=5mA 0.2max v -
VCE (sat) NI E
pr 4 (Ta=25°C) w Ic=1A, IB=5mA 0.5max v 3 i
18 (Tc = 25°C) w Vec IFec = 2A 2.5max v wee ll Jes || || e
Tj 150 °c Rs 800120 Q 0o 2.54-228E
Tstg -55 to +150 °C Ree 2.0£0.4 kQ
* Pw=1ms, Duty =25% Es/b L=10mH, single pulse 50min mJ 150 %
\ }
Typical Switching Characteristics T23ice78om

Vec | RL Ic | VeBt | VBB2 | IB1 IB2 | ton | tstg tt Part N
M@ ®W MW [0 mA] ) | )| s it
12 12 1 10 -5 5 0 1.0 | 85 | 25

(Unit: mm)
B lc—VcE Characteristics (typ.) m VCE (sat)— IB Temperature Characteristics m VCE (sat)— Ic Temperature Characteristics
8 [/ % \ 05 =054 3 TTTTTT I
L ‘,és \‘;/ _j&mﬁ; Ic/ls=100 Il
A j i
/ 5mA I I
2 =T | | 2 /
—_ - A 3mA | s s / /
< — T ®0.25 Ta=125°C = Ta=125°C 77
o 2 2mA | o 75°C & 75°C
Y 7 il NN g wo o/ /]
/ > N 25°C >
1 Is=1mA | NS S -40°C -40°C NN/
NS /
\5:2."\\—-- / 7
— =| 4
ol 0 0 g—%
0 1 2 3 4 5 6 1 10 100 400 0 05 1 5
Vce (V) I8 (MA) Ic (A)
m hre—Ic Temperature Characteristics m tonetstgetf— Ic Characteristics (typ.) m fj-a—t Characteristics
3000 Vee=4V) 50 ‘ — 20 —r
Vceec=12V Single pulse
—_ le=5mA P
1000 T L @ 10 ~st “lg=0A | s 10 g
w 500 . = t O 5 A
jo =~
< Ta=125°C || B 1 ton,_——"1 o Ll
o £
s £ 05 > all
7. S
100 7 —40°C =1 2
7 T
50 T 0.1 1
0.01 0.1 05 1 4 0 0.5 1.0 15 2.0 1 10 100 1000
Ic (A) Ic (A) t (ms)
W Safe Operating Area (single pulse) B Pt —Ta Derating n P
] (per element) » Equivalent Circuit Diagram
I
75|
AN Q
7o\
2N N\,
%,
1 . %y 3 5 7 9
3 g ., N,
%, R 4 6 8
=< 0.5 a4 Y“ 20\
N Ree
\ 1 10
Without heatsink \
natural‘alr cool‘lng‘ %’ § \
~
0.1 0 | AN
1 5 10 50 0 50 100 150
Vce (V) Ta (°C)
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Power Transistor Array STA461C

Electrical Characteristics

External Dimensions STA4 (LF400B)

Absolute Maximum Ratings (-5 (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vcso 655 Vv IcBo Ve = 60V 10max pA 252502
Vceo 655 v IEBO Veg =6V 10max pA
VEBO 6 v Vceo Ic=50mA 60 to 70 v o SK [b
Ic +6 (pulse +10) A hre Vee=1V, lc=1A 400 to 1500 o a1
I8 1 A VCE (sat) Ic=1.5A, Is=15mA 0.15max v ) ]
Br 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 1.9 0591 (2:54)
Tj 150 °C )
. . . . 9+2.54=22.86"%
Tstg -5 to 4150 i Typical Switching Characteristics
Vec | R | lc |Vest|Ves2| IBt | IB2 | ton | tstg | tf o5 B W
M@ 1A MO | Mm@ | @) | s |
12 12 1 10 -5 30 =30 | 0.2 3.9 0.2 e R B EEE
B CE B CE
a) Part No.
b) Lot No.
(Unit: mm)
B lc— VcE Characteristics (typ.) m VCE (sat)— Ic Temperature Characteristics (typ.) = ® Ic—VBe Temperature Characteristics (typ.)
(Vece=1V)
7 JomA 0.75 T 11 6 111
Ic/1s=100
6 20mA s 1]
10mA /I II II
5 s
= 05 I 4 Ta=125°C ]|
= / 5mA | 3 Ta=-55°C, I I / Hlr 75°C 1
< L =- ! <
> // P / / L—— g 25°C I 5 3 250G -
£ 3 / ey > 75°C il = v -55°C -
V N 0.25 125°C t 2
) iy
,// ls=1mA RN 1 I
1 /
J o \ \ 0 JI/V/1
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)
® hre— Ic Temperature Characteristics (typ.) m tonetstgetf— Ic Characteristics B fj-a—t Characteristics
2000 Wee=1V) 5 10
tst —— Single pulse
1000 = ‘S 9 T 5
S 2) Voo=12V 3 it
500 : 1 —-lg1=-Ig2=30mA (&) 1 A ]
w b L - <
L Ta=125% 2 ¢ 05
) === oz
tf L
100 _55°C £ L = 01
T T R L—"T ton ’
50 I R | 0.1 . 0.05
0.01 0.1 1 10 0 1 2 3 0.1 1 10 100 2000
Ic (A) Ic (A) t (ms)
m Safe Operating Area (single pulse, m Pt—Ta Deratin . T
P 9 (single pulse) 9 Equivalent Circuit Diagram
20 ‘ ‘ 20
10 T < mm|
‘\\ \03":: N\
5 N— e 15 N,
B am \6’0,,\ 3 8
3| AN
— \’5n g N\,
< 10 N
o o
= \ N 2 7
0.5 A
N\
5 . \N
it I — a 9
0.1 EEEN 0 \ \
5 10 50 100 0 50 100 150
Vce (V) Ta (°C)




Power Transistor Array STA463C

Absolute Maximum Ratings (.5

Electrical Characteristics

External Dimensions STA4 (LF400B)

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vceo 115:10 Vv IcBo Vog =105V 10max A 252502
Vceo 11510 v lEBO Veg =6V 10max pA
VEBO 6 \ Vceo lc=50mA 105 to 125 v sl o g SK [CJb
Ic +6 (pulse £10) A hre Vee=1V, lc=1A 400 to 1500 ol 5 3 Y —
IB 1 A VCE (sat) Ic=1.2A, IB=12mA 0.12max \ R
Pr 3.2 (Ta=250°C) w VFEC IFEC = 6A 1.5max v %
18 (Tc=25°C) w Es/b L=10mH, single pulse 45min mJ 1695 0501 (2.54)
Tj 150 °C )
- . . . . 9¢2.54=22.86""%
Tstg 5510 +150 C Typical Switching Characteristics
Vec | Ru | Ic |Vest |Vee2| IBt | IB2 | ton | tstg | tf cr.5? B
M 1@ 1 ® 1 MM ]m)) mA]| @s) | (s | (s \
12 12 1 10 -5 30 =30 | 0.2 5.7 0.4 S 3issreo
B CE B CE
a) Part No.
b) Lot No.
(Unit: mm)
B Ic—VcE Characteristics (typ.) ® VCE (sat)— Ic Temperature Characteristics (typ.) m Ic—VBE Temperature Characteristics (typ.)
(Vce=1V)
8 0.75 T 1 7
Ic/Iz=100
7 30mA | 6
6 — 20mA 1 s 5|_ITa=150°C / /
5 A | =yl
T = 4| 25°C
z ., L~ ; 5mA | ~“é~ Ta=-55°C < -55°C )tj
° — = 25°C L2 3
s LA 3 75°C Ji /N
mA 0.25
1 = 150°C £/ 2
2l IS 7
1 ls=1mA_| [ A 1
. | i 0 J
0 1 2 3 4 5 6 0.01 0.1 1 5 0 0.5 1.0 15
Vce (V) Ic (A) Vee (V)
B hre—Ic Temperature Characteristics (typ.) m tonetstgetf— Ic Characteristics m (j-a—t Characteristics
2000 Woe= 4V) 10 : 100
R * 50 Singe puise
1000 5 tstg
| = 7) = oo
500 i \ = = s 10 operated
w Ta=150°C T 4 el g 5
£ 75°C 2 «
25°C % 05 = 1
100 D)
-55°C § T ,// Voc=12V] 0.5
50 A Ig1=—lg2=30mA ]
30 EmERRIN 04 A ton L 1] 04
0.01 0.1 1 10 0 1 2 3 0.0001 0.001 001 01 1 10 100 1000
Ic (A) lc (A) t (s)
B VCE (sat) — IB Temperature Characteristics (typ. B Pt —Ta Deratin . i
(saf) P (typ) 9 (To= 25°C) Equivalent Circuit Diagram
0.75 T 20
lc=1.2A ffi
15 N\ 4. 3 8
Z 05 | iy
5 \ _
& Ta=150°C g o,
w 750G = 10 %
O o
£ e & AN 2 7
0.25 -55°C \
5
\Q:% ] Withoyy heatsiny N 4 9
0 I 0 \\
1 10 100 1000 0 50 100 150
Is (MA) Ta (°C)
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Power Transistor Array STA464C

Electrical Characteristics

External Dimensions STA4

Absolute Maximum Ratings (r-o5:) (Ta=25°C)
s\r:BZOI Rgélzgs U\r; i Symbol Test Conditions min Ratt;r:)gs max Unit N
Vceo 6515 ' IcBo Vee=60V 10 pA
VEBo 6 v IEBO VEB=6V 10 A o SK b
Ic 6 (pulse 10) A VeEo Ic=50mA 60 65 | 70 | Vv 2% s al— 1
IB 1 A hre Vce=1V, Ic=1A 400 800 1500 .
PG 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 v 1,002 |Losor | 259
Tj 150 °C Es/b L=10mH 80 mJ
92.54=(22.86)"
Tstg -55to +150 °C (Root dimension)

C1.5%05

0.5:015
2"
4.0%2

\.

10
E

L

1234567829
EBCBCBCBGC

a) Part No.
b) Lot No.

(Unit: mm)

Equivalent Circuit Diagram

3 5 7 9
2
4 6 8
1o 010




Power Transistor Array SLA8004

Absolute Maximum Ratings (r,-2s:c)

Electrical Characteristics

External Dimensions SLA (LF817)

(Ta=25°C)
Ratings . NPN PNP .
| |
Symbo NPN PNP Unit Symbo Test Conditions| Ratings |Test Conditions | Ratings Unit
Veso 60 -55 v Icso Vce=60V | 100max | Ve=-55V | -100max | A Py $3291%238
Vceo 60 -55 v lego Ves=6V | 60max | Ves=-6V | —60max | mA sty i
VEBO 6 -6 \ Vceo lc=25mA 60min lc=-25mA -55min \ ?) 5 ir
Ic 12 -12 A hre Vee=1V, lc=3A| 150min | Vee=-1V, lc=-34 |  80min sz & i
B 3 3 A VeE (sat) | Ic=6A, 15=03A| 0.35max | lo=—6h ls=-03A | -0.35max | V o ‘L= E [l it
5(Tc=25°C, NoFin) | W Vrec IFEc=10A | 25max | Irec=10A | 25max| V = ‘www“w { e
Pr R-end-
40 (Tc=25°C) w ) oo
Tj 150 oc 0.85°8% R L e
145507 [Laxo7.
Tstg -55to +150 oC 11 P2.54*01= (27.94)
{(Root dimension)
31302
m Ic—VcEe Characteristics (typ.) m Ic—VcE Characteristics (typ.) - —
12 (PNP) 12 (NPN) Cr T
- 123456789101112
T T I — /T ] a) Part No.
g g/,g““ —T] l 1 «LQQ@ (e““ 100mA}{—| b) Lot No.
101 S -100mA | 10—V —1 (Unit: mm)
Yy I A
-8 / 8 / E‘O”“A
-60mA 2 L [ ]
< — < 40mA
% -6 T -LonLA’ o 6 —
2 Pl = < / ]
20mA
- —20mA ‘A ]
1 =
- o ] ) I3 =10mA
|
0 || 0
o -1 -2 -3 -4 -5 -6 0 2 4 6
VcE (V) Vce (V)
B hre—Ic Characteristics (typ.) B hre— Ic Characteristics (typ.)
Vce=-1V) (PNP =1V) (NPN
300 __(_ cE L( ) 400 NeE=1V) (NPN)
// i Tﬂ). N ] Typ
| LT N L N
100 ™ 100 P NN
50
_‘:E A1 _:E %
/ v
10 10 d pal
5
2 3
-0.02 -0.1 -1 -10 0.02 0.1 1 1012
-12
Ic (A) Ic (A)
B hre— Ic Temperature Characteristics (typ.) B hre— Ic Temperature Characteristics (typ.)
300 1‘25‘0‘ : (Vce=-1V) (PNP) 400 — -(VCE=1V) \(’TPN)
oc L1 o = G A
] 5,5- °C _3_440“0 N Rpa= g [
100 100 600 AT T T 18
N 'Z;,Q{é 5=
w A w 50 )
K< af < i
oL I Z P
1 A
10 ol
5
2 3
-0.02 -0.1 -1 -10 0.02 0.1 1 1012
-12
Ic (A) Ic (A)
B VCE (sat)— I Characteristics (typ.) W VCE (sat)—IB Characteristics (typ.) Equivalent Circuit Diagram
14 (PNP) 13 (NPN)
i
1.0 \ \ 4 8
-1.0 \\ \\ \ \ R2
= \ lc=-12A _| = I \\ 5 9
= \_gA =
g 3 \ \[ [\
o -6A i R1: 500Q Typ. 3 7
Ra: 500Q Typ. 6 10
$ 05 J \‘3A % g 09 ’ *
il \ N \ N[ 12 2 12
N 1] S L9
SRR — N_lc=1A] “*B‘A ‘ R 1
0 N 0 T !
-7-10 -100 -1000 -3000 5 10 100 1000 3000
IB (MA) 1B (MA)
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Surface-mount Power Transistor Array SDAO03

Absolute Maximum Ratings (r,.os:c)  Electrical Characteristics (fa=25°c)  External Dimensions SMD-16A
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBeo -60 \ Iceo Vce=-60V -10max pA
Vceo -60 \ IEBO Ves= -6V -10max pA
VEBO -6 v Vceo lc=-25mA -60min v
Ic -6 (pulse -12) A hre Vce=—4V, Ic=-2A 100min
I8 1 A VicE (sat) Ic=-2A, I=-0.1A -0.4max v :
Pr 3 (No Fin) w
Tj 150 °C Typical Switching Characteristics
Tstg -55 to +150 °C
Vee | R Ic |Veet|VBB2| IB1 | IB2 | ton | tstg | tf
M 1@ @A | M [ M [ mA)]mA)] @) | [Es) | s
12 12 ] 1 [0 5 [ -5 ] 5 | 04 [175]022

B |lc— Vce Characteristics

- -200mA /[ [ A100mA’
5 -50mA
y.ayedn
NEWAY.S el
_ yye==ulll
< / /// P -20mA
N/
2 / //A ~10mA
1
lg=-5mA |
- /
0
0 -1 -2 3 -4 -5
Vce (V)

® hre—Ic Temperature Characteristics
1000 T
Vee=-4V J
500
!
w \
& N
C il
100 Ta=150°C H
75°C i
50 2BE A\
30 asdl [ IM
-0.01 -0.1 -1 -10
Ic (A)

m Safe Operating Area (single pulse)

-20 ‘
-10 N\,
2
N
7,
0,77\?
9
— N\
< SN\
s \
- N,
-0.5 1
1 natural air cooling
L Without heatsink
oa L LT
-3 -5 -10 -50 -100
Vce (V)

m VCE (sat)— Ic Temperature Characteristics (typ.)

a) Part No.
b) Lot No.

(Unit: mm)

B |lc— VBe Temperature Characteristics (typ.)

3 (Vce=-4V)
e T -6
Ic/le=20 || W
s 4
4 )=
#
- Ta=150C 1/ 4 Y/ 4|
> 75°C"— — Ta=150°C ,/7 /
5 25°C “ i < 75°C /|
@ -550C 4! o 25°C 71/
w L] = -55°C
> 4 t -2
LI 4 /
0 il ‘ 0 / Z
-0.05 -0.1 -1 -10 -0.5 -1.0 -15
Ic (A) Vee (V)
B tonetstgetf— Ic Characteristics ] Hj_a—t Characteristics Ta=25°C
5 ‘ 50 Single pulse
|
— }
o ton,4HH =
2 N Ve L
(2] T
2 1 Vec=12V \, /1 § 10
o Ef Ig1=-lg2= > o
B o5 Ig1 lg2=50mA \C E=is & 5
o 7 o 7
2 N 1 L L I
e — > 1 LA
2 0.1 L—1 tstg
0.05 H 0.3
-0.5 -0.1 -0.5 -1 -5 -10 0.001 0.01 0.1 12
Ic (A)
m Pt —Ta Deratin A P
9 Equivalent Circuit Diagram
4
3
Without heatsink 16 14 12 10
s N
E 2 \\ 15% 13% 11% 9%
1 \\ 2 4 6 8
N
0
0 50 100 150
Ta (°C)




Surface-mount Power Transistor Array SDA04

Absolute Maximum Ratings r,-05:cy  Electrical Characteristics (Ta=25°c)  External Dimensions SMD-16A
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
Vceo -60 V Iceo Ve =-60V -10max pA
Vceo -60 v IEBO Ve =-6V -10max HA 2 0z 0.89°015 2541025
Veso -6 v Vceo Ic=—25mA -60min v N
Ic 6 (pulse -12) A hre Voe=—4V, Ic=—2A 100min 1I°HHHAHHE
I -1 A VCE (sat) Ic=-2A, IB=-0.1A -0.4max v % ¢ AL ( L _
Pt 2.5 (No Fin) W °
Tj 150 °C Typical Switching Characteristics ‘
Tstg -55 to +150 °C
Vec | Ru | lc |Veet|Vee2| IB1 | IB2 | ton | tstg | tf 19,5692
M 1@ 1A | M| M [ mA)]mA)] @) | Es) | [bs
-12 12 -1 -10 5 =50 50 04 | 1.75 | 0.22 xTs
a) Part No.
b) Lot No.
(Unit: mm)
B |lc— VcE Characteristics m VCE (sat)— Ic Temperature Characteristics (typ.) ® Ic—VBE Temperature Characteristics (typ.)
6 -3 6 (Vce=-4V)
—200ma /| | A100mA Io/ls= 20 \ I
" / ~50mA . 4
Ay an 74 [
- / // L || SomA 2 Ta=150°c 41 HJl -4 V4,
/ y. V4 — ‘ 1 E 75°C A , L1 Ta=150°C, (/7 /
NV @d —20mA = 25°C 41 < Ll | | 75C /
7 _s5°c <Ll - 25°C R
< e ] g il O LB /]
nuly/-4 ~10mA | S 4 il 2
Il LU
ny/ lg=-5mA LI 4 / /
0 0 " \ 0 /1
0 -1 -2 -3 -4 -5 -0.05 -0.1 -1 -10 0 -0.5 -1.0 -15
Vce (V) lc (A) Vee (V)
m hre—Ic Temperature Characteristics m tonetstgetf—Ic Characteristics m 0j-a—t Characteristics Ta=25°C
Single pulse
1000 Loy 5 ‘ 50
Voe=—4V 1 - |
500 2 S ton A prs
o »
. S 14 Vee=12v \, - g 10 =
w ..“.: 05 = Ig1=-lg2=50mA N\ w 8 5
< i i= A o r
100 H 8 N L — AN )
. — EY 1 LA
50 Y 8 01 ] tsto\
30 LM 0.05 H 0.3
-0.01 -0.1 -10 -0.5 -0.1 -05 -1 -5 -10 0.001 0.01 0.1 12
lc (A) t(s)
m Safe Operating Area (single pulse] m Pt —Ta Deratin A P
P 9 (single pulse) 9 Equivalent Circuit Diagram
-20 ‘ 4
-10 \
2%
7, b 3
07\9 Without heatsink 16 10
i)
. /):y \
z N g ,
\ 15 9
o - N &
-0.5
1 2 8
|| natural air cooling
Without heatsink
s LTI .
-3 -5 10 -50  -100 0 50 100 150
Vce (V) Ta (°C)




Surface-mount Power Transistor Array SDC09

Electrical Characteristics

External Dimensions SMD-16A

90

Absolute Maximum Ratings (r,_25ec) (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions Ratings Unit
VcBo 65+5 v IcBo Ve =60V 10max PA
Vceo 655 v lEBO Veg=6V 10max HA % 0zs
VeBo 6 v VcEo Ic=50mA 60 to 70 v A
Ic 6 (pulse 10*) A hFe Vee=1V, Ic=1A 400 to 1500
I 1 A VCE (sat) Ic=1.5A, IB=15mA 0.15max v H iﬂ .
Pr 28 w VFEC IFEc = 6A 1.5max v 7 wgf
Tj 150 °C Es/b L=10mH, single pulse 80min mJ = .
Tstg -55 to +150 °C -
* Py =100ps, Duty=1%
a) Part No.
b) Lot No.
(Unit: mm)
B Ic—VcEe Characteristics m VCE (sat)—Ic Temperature Characteristics (typ.) ® Ic—VBE Temperature Characteristics (typ.)
(Vce=4V)
8 1 0.7 T 6
] 16/12=100 J
7 ls= 0.6 M 5 ]
30mA / I I
6
20mA Il
m o temsool A
_° / 10mA e 4 Ta=150°C il R e /A
< [/~ | ) 100°C T L me N /
4 ra | o 3 25°C N
© / 5mA < s 75°C o Tl BN
3 3mA —| S 25°C ;2 , MO
= i 02 RN, Siva
2 1
/s - Bz [ T]
1 1mA 0.1 1 /
| /& [ / >
0 [ 1 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)
m hre—Ic Temperature Characteristics B tonetstgeti—Ic Characteristics B Oj-a—t Characteristics Use Substate
Single pulse
5000 T 10 : 10
Vee=1V _ i
| 8 i -
1000 = | =
000 = = 2 VootV o 2 I
y = T 5 e o 5
< 0 jo) t —= =~
Ta=150°C 2 f [ P
100°C - & %
100 75°C = e
. 255o C o 0.1 |=A
50 Lol 0.1 0.05 =
0.01 0.1 1 0 05 10 15 20 25 3.0 0.1 1 10 100 1000
lc (A) Ic (A) t (ms)
m Safe Operating Area (single pulse) B Pt —Ta Deratin . P
9 9 Taz25°C 9 Equivalent Circuit Diagram
20 6
10 . Y Hu 50¢50¢1.6mm
X \'0 s Use substrate
5 ‘ ‘ '\ 138131516 56(8)91012
42¢31¢1.0mm
\ Tms}- 3 | Use substrate N j—T—T T—L
z ‘ 3 A\
© £, NN ¥ L
0.5 10ms L \\\\ 14 11
‘ N ) )
0.1 2 7
0.05 0
05 1 5 10 50 100 -50 0 50 100 150
Vce (V) Ta (°C)




Surface-mount Power Transistor Array SPF0001

Electrical Characteristics

External Dimensions SMD-16A

Absolute Maximum Ratings (ra-ps°c) (Ta=25°C)
- - e

Symbol Ratings Unit Symbol Test Conditions - angs Unit
VcBo 115:10 v min typ max ‘ 14,7402 ‘
Vceo 115¢10 v IcBo Vce=105V 10 | pA 13,0402
VEBO 6 v IEBO VEB=6V 10 pA 20 X thickness
Ic +6 (pulse +10) A Vceo lc=50mA 105 115 125 \ fAfAGAAHHE
s 1 A hre Vee=1V, Ic=1A 400 | 800 | 1500 I J—_:L | y
Pr* 2.5 (Ta=25°C) w VCE (sat) Ic=1.2A, Ip=12mA 008 | 012 | V *[ K
T] 150 ° Veec IFec=6A 125 | 15 | v ( i
Tstg 55 to +150 °C Es/b L=10mH 45 mJ NEEE M HEH o

* Use glass epoxy substrate (FR4) 70mm ¢100mme1.6mm

1.272025 0.4°3%

o 025%8 ||
%
o
(T +——— ™
4

(11.43)

EEENEERLY

(13.54)

a) Part No.
b) Lot No.

(Unit: mm)

Equivalent Circuit Diagram

F1

18,19

F2

12,13
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MOS FET 2SK2701

Absolute Maximum Ratings r,-0s:cy  Electrical Characteristics Ta=2sec)  External Dimensions  FM20 (full-mold)
Symbol Ratings Unit Ratings
y g Symbol Test Conditions - g Unit
Vbss 450 v min typ max
Vass +30 v VieriDss | Ip=100uA, Vas=0V | 450 v 93302 | 10002
Ip +7 A lgss Ves =30V +100 nA
ID (pulse)™' +28 A Ioss Vps =450V, Vgs =0V 100 | pA R %L%$
Pr 35 (Tc=25°C) w VTH Vps =10V, Ip=1mA 2.0 3.0 4.0 v E @y
Eas*? 130 mJ Re (yfs) Vps =20V, Ip=3.5A 35 5 S % g%l
Ias 7 A Rps (ON) Vps=10V, Ip=3.5A 0.84 | 1.10 Q - i 015
Tch 150 °C Ciss Vps=10V 720 pF £l B } 1.352015
Tstg -55 t0 +150 °C Coss f=1.0MHz 150 pF sl 1L 08583
*1 Pw=100s, duty <1% Crss Ves =0V 65 pF |
*2 Vpp=30V, L=5mH, IL.=7A, unclamped, Rs=50Q td (on) Ip=3.5A 25 ns 2.54 254 04583 H 2,402
tr Vbp =200V 40 ns 29102
_tapty | RL=570 70 ns e
t Vas=10V 50 ns E a) Part No.
Vsp Isp=7A, Vas =0V 1.0 | 15 v GDs b) Lot No.
(Unit: mm)
m Ip— Vps Characteristics B Ib—Vags Characteristics ® Robs (on)— Ip Characteristics
7 TTT - 7 —T 1.0 S
— 10V 5.5V T Vps =20V _ Ves=10V_—
6 6 S [
— z08
< < 2
r / = s &
z 4 5V | | 4 2 0.6
E £ 1| S
33 3 3 1 %04
c c [7}
g Vas= 4.5V ] g / <
a s=4. [a] _ 0, 4
IN Tc——5‘5 C 8 oo
1 1 25°C Q
I/ \ a
/4 125°C ‘
0 0 I 0
0 5 10 15 20 0 2 4 6 8 0 1 2 3 4 5 6 7
Drain-source voltage Vps (V) Gate-source voltage Vas(V) Drain current Ip (A)
m Re (yfs)—Ip Characteristics m Vps —Vas Characteristics B Rpson) — Tc Characteristics
10 g — T — T T 10 25 T T T 1
@ I 1 Vos=20V 115 Io=3.5A
% [T Te=-55°C s g Vas=10V a
s 5 25°C A 2 8 > 2.0 ny
@ 125°C ’ > N L L =7 o
7, o —_— 2
2 | o 6 o«
2 22 8 o 15 L
2 44/ s g
g 1 27 o 4 3 1.0
£ 4 3 Ip=3.5A 3
o 7 o D e
3 7 : P
505 g £ 2 O 05 —
5 5 1%}
I} a
o
0.2 0 0
0.05 0.1 05 1 57 4 5 10 20 -50 0 50 100 150
Drain current  Ip (A) Gate-source voltage Vas (V) Case temperature Tc (°C)
m Capacitance—Vps Characteristics B Ipr— Vsp Characteristics m Safe Operating Area (single pulse) B Pp —Ta Derating
2000 — 7 ] 50 [ (Te=25"0) 40
GS= = -
o :
] Ces | £ 11 z & 30 AN
§ 500 = 5 11 3 g ?,6
S 9] I = N7,
g y 54 1 z 2. e
5] 53 [ 8,
© N 8 3 [if 51 S 8 NG,
3 100 I~ . [} Vas=0V / c B N0, ~—¥ 5
g = Coss g » I Ji 5 0.5 i 2
£ N - s 5V, 10V ] a NG g 10 N
& 50 — K A/ N ;
g ~——_Crss | g 1 - \\ 3
1] \v:r_ 0.1 = Without heatsir AN
20 | 0 b= / 0.05 oy o
0 10 20 30 40 50 0 02 04 06 08 1.0 3 5 10 50 100 500 0 50 100 150
Drain-source voltage Vps (V) Source-drain voltage Vsp (V) Drain-source voltage Vps (V) Ambient temperature Ta (°C)




MOS FET FKV460 (under development)

Absolute Maximum Ratings (r,_p5:c)  Electrical Characteristics (Ta=2sec)  EXternal Dimensions TO220F (full-mold)
Symbol Ratings Unit Symbol Test Conditions - Ratings Unit
Vbss 40 v min typ max
Vass +20,-10 v VerDss | Ip=100pA Vas=0V | 40 v ¢a307 10092 T
Ip +60 A lass Vas = +20V +10 uA - i 5 g
ID (pulse)* +180 A Vas=-10V -5 R i ]; f% ,
PD 40 (Tc=25°C) w Ipss Vbs =40V, Vas = OV 100 | pA gl
Tch 150 °C VTH Vps=10V,Ip=2500A | 1.3 2.3 v A — [
Tstg 55 10 4150 °C Reilg | Vos=10V,b=25A | 20 s e i O
* Pw =100ps, duty =1% Rbs (ON) Vas =10V, Ip = 25A 6 9 mQ £ EL i 1_'3510,15
_Ciss | Vps =10V 2000 pF 3 LIl 0.85%%
Coss f=1.0MHz 1200 pF iy
Crss Ves =0V 200 pF 254 254 0459 J 2.4:02
_tdn) | I = 25A ns w02
tr Vop =12V Tobe ns B
td (off) RL=0.48Q defined ns - a) Part No.
v Vas =10V ns GDS b) Lot No.
Vsp IsD = 50A, Vs = OV 1.0 | 15 v {Unit: mm)




MOS FET FKV460S

®
Absolute Maximum Ratings r,.p5:cy  Electrical Characteristics ma=25ec)  EXternal Dimensions 702208
Symbol Ratings Unit Symbol Test Conditions - Ratings Unit
Vbss 40 \ min typ max
Vess +20,-10 \ V(BR) DSS Ip=100pA, Vas=0V 40 \' 10,2103 4.44%02
Ip 60 A s Vas=+20V Ho [, g ‘ 102
ID (pulse)* +180 A Vas=-10V -5 O
Pp 60 (Tc=25°C) W Ipss Vps=40V, Vgs=0V 100 pA
Tch 150 °C VTH Vps=10V, Ip=250pA 1.3 2.3 v 54 g a:;lﬂ
Tstg -55 10 +150 °C Re yts Vps=10V, Ib=25A | 200 s e bDﬁj—l— g 018
* Pw=100ps, duty=1% Ros (ON) Ves=10V, Ip=25A 7 9 mQ ) ) = »ﬁ
Ciss Vps=10V 2800 pF 2 w 1.2702
Coss f=1.0MHz 1400 pF S | 0.86%8% 0.4*01
Crss Vas=0V 600 pF 1.2:02
td (on) Ip=25A 20 ns 2.54*9% | 2.54*08
tr Vpop=12V 600 ns
td (off RL=0.48Q 250 ns a) Part No.
t Vas=10V 100 ns b) Lot No.
Vsp Iso=50A, Vas=0V 1.0 | 15 v (Unit: mm)




MOS FET FKV560

Absolute Maximum Ratings (ra-o5c)

Electrical Characteristics

Tazosec)  External Dimensions TO220F (full-mold)

Symbol Ratings Unit " Ratings .
Y g Symbol Test Conditions - 9 Unit
Vbss 50 \ min typ max
+0. £0.2 .2t02
Vass +20,-10 v Vier)pss | Ip=100pA, Vas=0V 50 v $3.302 | 10.0 2 s
Ip 160 A Ves=+20V +10 v
- lass WA T3] © -
ID (pulse) +180 A Vas=-10V -5 o i % 11
Pp 35 (Tc=25°C) w Inss Vps=50V, Vgs=0V 100 HA 2 oY
Tch 150 °C VTH Vps=10V, Ip=250pA 1.0 25 1 a ‘;L oL
Tstg _55 t0 +150 °C Re ts) VDs=10V, Ip=25A 20 s :’: ﬁ{%nssﬂ,_w ]
* Pw=100ps, duty=1% RS (ON) Vas=10V, Ip=25A 9| 1 | mQ gl S 1as0s
N ©
Ciss Vps=10V 2700 pF 2 | 08583
Coss f=1.0MHz 1100 pF |
Crss Vas=0V 500 pF 2.54 254 04532 | 2402
td (on) Ip=25A 20 ns 9102
tr Vpop =12V 600 ns -
td (off RL=0480Q 300 ns E a) Part No.
t Vas=10V 100 ns GDs b) Lot No.
Vsp Isp=50A, Vas=0V 10 [ 15 [ v (Unit: mm)
Di, trr IF=25A, di/dt=100A/us 110 ns
B Ip—Vps Characteristics B Ip—Vaes Characteristics B Rps (on)— Ip Characteristics
180 — ‘ 1000 T 20 TTTTTT
160 ov/ oV | ] Vos=10V & Ta=25°C
140 ‘ / L 5\l 100 ~ £
<l m 3 Y g 1
2120 o 10 ] _ q
I/ ‘ = 4 Vas=4V_L+1
= 100 v ——| £
g A T [ 8 10
g % I 3 / L g Vas=10V |~
< Vas=3.5V || £ 2
g & g o1 q Ta=-55°C 8
e a0 25°C z 5
0.01 " o
20 / l 150°C Q
0 0.001 ‘ 0
0 2 4 6 8 10 0 1 2 3 4 5 6 1 10 100 200
Drain-source voltage Vps(V) Gate-source voltage Vas(V) Drain current Ip (A)
B Re (yfs)—Ib Characteristics B Vps — Vs Characteristics m Rps(on) — Tc Characteristics
500 TTTTII T 1.4 T 20
@ [T Vos=10V Ta=25°C —~ Io=25A
5 [T S 1.2 g
> -55°C 2 = Ves=4V
& 25°C > 10 | g 15
» 100 125°C S \ c::'g /
e e i S o8 Vas=10V
a S 3 10
= A > o
S A ~ 2 06 8
’g’ // T 5 Ip=60A z T
g § 0a | g
< £ 4
£ 10 ,é/ S o2 lo=25A 2
[&] 7 = i Q
o r ‘ (=]
5 0
1 10 100 200 0 5 10 15 20 -30 -50 0 50 100 150
Drain current  Ip (A) Gate-source voltage Vas (V) Case temperature Tc (°C)
m Capacitance—Vps Characteristics B Ipr— Vsp Characteristics m Safe Operating Area B Pp —Ta Derating
10000 — 180 ——— 7 800 — 17 17 40
. Ta=25°C [ Ves=0V el eslediad e N .
T Ves=OV O 160 Talogec / 100 [oiBulse) mx NI L] s
e f=1MHz | < iS5 pT=1ms [} o
3 i g 140 S N £ 30 AN
c I — L =120 g ) c Q
£ N Ciss ‘GE, / 2 ’ 05\0 PT=10ms 2 \’5/;),\
8 N £ 100 e 10X = il N
£ 1000 2\ 3 / 5 \ 220 N
3 @ 8 £ @ N,
® AN |4 3 © AN
o Coss | 2 60 £ I}
H S
£ == . “;’ 40 / 57 §1° N
g Crss] 8 / F Ta=25°C 2
8 ‘ ‘ a 20 single pulse = Without heatsink \\
100 0 0.1 L L 1 B
0 10 20 30 40 50 0 02 04 06 08 1.0 1.2 1.4 16 0 1 10 100 0 50 100 150
Drain-source voltage Vbs (V) Source-drain voltage Vsp (V) Drain-source voltage Vbs (V) Ambient temperature Ta (°C)
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MOS FET FKV560S

®
Absolute Maximum Ratings (r.-p5c)  Electrical Characteristics (Ta=2s°c)  External Dimensions T0220S
3}[{):;b0l Rat|5r;)gs U\r/“t Symbol Test Conditions min Ratt;;gs max Unit
Vass +20 \ VerDss | Ip=100pA, Vas=0V 50 ) 10.2:08 44402
Ip +45 A . VGs =+20V +10 A g ‘ |12
D (pulse)* +135 A Vas=-20V 5 ~t
Pp 60 (Tc=25°C) w Ipss Vps =50V, Vas=0V 100 pA
. al e
Tch 150 °C VTH Vps=10V, Ip=250pA 1.0 2.0 \ G S
Tstg 55 t0 +150 ° Reyls | Vos=10V, Ib=25A | 20.0 s Sl% bDﬁﬂ—‘— - o
* Pw=100ps, duty=1% Robs (ON) Ves=10V, Ip=25A 9 11 mQ ‘ ‘ < -
Ciss Vps=10V 2000 pF "o: : IIH 1.07%02
Coss f=1.0MHz 1000 pF —u 0.8682 0.4201
Crss Vas=0V 150 pF 1902 -
td (on) Ip=25A ns 2.54%05 2.54*08
tr Vop=12V To be ns
t RL=0.480Q defined ns
S| Vesstow s by
Vsb Isp="50A, Vas=0V 1.0 1.5 v (Unit: mm)




MOS FET FKV660 (under development)

Absolute Maximum Ratings 1,5

Electrical Characteristics

External Dimensions FM20 (full-mold)

(Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions - Ratings Unit
Vbss 60 \ min typ max
Vass +20 v ViBRDss | Ip=100pA, Vas=0V 60 v $3302 1002 “Lég cos
Ip +50 A . Vas=+20V +10 A i 5 e
ID (pulse)* +150 A Ves=-20V -5 " %r]‘{‘:i% ,,:, 1
Pp 40 (Tc=25°C) W Ipss Vps=60V, Vas=0V 100 HA °$ @ :
Tch 150 °C VTH Vps=10V, Ip=250pA 1.0 2.0 \ T Cf:‘o o {
Tstg 55 to +150 °C Reys) Vos=10V, Ib=25A | 200 s s B S S
* Pw=100ys, duty=1% RosoN) | Ves=10V, Ip=25A 11 ] 14 | ma £ gL I, ageons
Ciss Vps=10V 2000 pF 2 L oss83
Coss f=1.0MHz 900 pF -
Crss Vas=0v 100 pF 2.54 254 04553 | 2.4202
td (on) Ip=25A ns quﬁ:
tr Vpp =12V To be ns
td (off) RL=0.480 defined ns 3 a) Part No.
t Ves=10V ns G DS b) Lot No.
Vsp Isp=50A, Vas=0V 10 | 15 v (Unit: mm)
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MOS FET FKV660S

®
Absolute Maximum Ratings 1,_05:c)  Electrical Characteristics (Ta=25cc)  External Dimensions T0220S
3‘[/:3[30' Ratgz)gs U\r/ut Symbol Test Conditions min Ratt;:gs max Unit
Vass +20,-10 v V(BR)DSS Ip=100pA, Vgs=0V 60 v 10.2%03 _a44t02
Ip 160 A less Vgs=+20V +0 A 5 ‘ 1%z
ID(pulse) ™ +180 A Vas=-10V -5 = -
Pp 60(Tc=25°C) W Ipss Vps=60V, Vgs=0V 100 pA . a1,
Tch 150 °C VTH Vps=10V, Ip=250pA 1.0 2.5 \ %52 [ —
Tsig 4010 +150 C Retlg | Vos=10V, Ip=25A | 20 s I bDﬁj—‘— - e
Pw <100ps, duty=<1% Ros(on) Vas=10V, Ip=25A 11 14 | mQ ‘ ‘ <
Ciss Vps=10V 2500 pF o IEII 1.27%02
Coss =1.0MHz 900 pF ol 0l m 04to1
P UTI ak
Crss Vas=0V 150 oF 1.9%02
td(on) ID=25A 50 ns 2.54*0% | 2.54%05
tr Vbp=12V 400 ns
td(off) RL=0.48Q 400 ns a) Part No.
te Ves=10V 300 ns b) Lot No.
Vsp Isp=50A, Ves=0V 1.0 | 15 v (Unit : mm)




MOS FET Array STAS508A

Absolute Maximum Ratings (-5

Electrical Characteristics

External Dimensions STA4 (LF412)

(Ta=25°C)
Symbol Ratings Unit - Ratings .
Voss 20 m Symbol Test Conditions min typ " Unit rop
Vass 120 v Veripss | Ip=100pA, Vgs=0V 120 v
Ip +6 A lass Ves=+20V +5 pA SK [Jb
Ip fputse)™ +10 A Ioss Vs =120V, Vas=0V 100 | pA al—1
br 4 (Ta=25°C) W VTH Vps=10V, Ip=250yA | 1.0 2.0 v ' T
20 (Tc=25°C) w Re (yfs) Vps=10V, Ip=4.0A 5.0 s
Eas* 80 mJ Vgs=10V, Ip=4.0A 05 02 | @ losee || o2 yos
. Rbs (ON)
Tch 150 C Vas=4V, Ip=4.0A 02 | 05| Q oe25o22 060
Tstg -55 to +150 °C Ciss Vps=10V 400 pF
*1 Pw=100ys, duty=1% Coss f=1.0MHz 130 pF C1.5: ;.?q
*2 Vpp=12V, L=10mH, unclamped, Rs=50Q Crss Vas=0V 30 pF | =
td (on) Ip=4A 100 ns ‘; 75456750910
Vop=12V GDGDGDGDS
tr RL=30 300 ns
td (off) Ves=5V 250 ns a) Part No.
t RG=50Q 200 ns b) Lot No.
Vsp Isp=6A, Vas=0V 10 | 15 v {Unit: mm)

m |p—Vps Characteristics

16
szL1ov //
12 /////Ves=4.5v —
Yy
4
o

J
/

Vbs (V)

® Rps (on) — Tc Characteristics

0.45 — T
Io=4A
0.40 Vo =4v74
//
0.30 // 4/
c / ,/
= 7
3 Vas=10V
o0.20 // Gs
o
o
0.10
0
-50 0 50 100 150
Tc (°C)
m Capacitance —Vps Characteristics
1000
|
500 [ Ciss
\
PEAN
= \\ Vas=0V |
3 ~ f=1MHz
\
% 100 % —
= \ Coss—|
L‘é \
a 50
]
(¢ N
I~
~—_Crss |
10
0 10 20 30 40 50
Vps (V)

B |p—Vgs Characteristics

® Rpson)— Ip Characteristics

10 ‘ 0.30
Vps=10V
8 0.25
, Vas=4V ///
__0.20 =T
(]
S Z0.15 —T |
o Ta=-55°C % Ves=10V
4l— 25°C a
| 75°C & 0.10
150°C
2 0.05
V,
0 4/ 0
0 1.0 2.0 3.0 4.0 0 2 4 6 8 10
Vas (V) Io (A)
m Re (yfs)—Ip Characteristics m |pr— Vsp Characteristics
50 6
Vas=0V // /
: |
4| Ta=150C / //
TR
7 <
£ z 3 -55°C. o
2 B /|
2 I\KZ /
| // )
. 0
0.05 0.1 05 1 5 10 0 02 04 06 08 10 1.2
Ip (A) Vsp (V)
m Safe Operating Area (single pul(sTt:l)= 25°0) Equivalent Circuit Diagram
20 u
Ip (pulse) max ‘ ‘
== N Xop—
{ 1o (oc) max N N%e—
S AN %Jr”‘ —
L os o LIMITED TN 20, ™
eefen) \ %" N 3 5 7 9
< ’00\\ NN
Qo 1 0)" N N 2&7 4»—& s»—ﬁ e»—ﬁ
0.5 \\ A 1 10
\\
0.1
1 5 10 50 100 200
Vps (V)
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MOS FET Array STAS509A

Absolute Maximum Ratings (r,-osc)

Electrical Characteristics

External Dimensions STA

(Ta=25°C)
Symbol Ratings unit Symbol Test Conditions - Ratings Unit
Vpss 5215 v min typ max 25,2502
VGss +20 v V(BR) DSS Ip=1mA, Vgs=0V 47 52 57 v
Ip +3 A lass Ves =220V +1.0 A : H] SK b
1D (pulse) +6 A Ibss Vos =40V, Vas =0V 100 | pA ) @ al—1
Pr 4 (Ta=25°C) W VTH Vps=10V, Ip=250pA 1.0 25 v 21— ) ;
20 (Tc=25°C) w Re yts) Vps=10V, Ip=1.0A 1.0 s B
Eas*2 40 mJ rosioy | Ves=10V, lo=1.0A 02 | 025 | Q wee | Lesee || a5 oo
Teh 150 ° OV ™ Ves=4v, b=1.A 025 | 03 | 0 N
Tstg =55 to +150 °C Ciss Vps=10V 200 pF
*1 Pw=100s, duty=1% Coss f=1.0MHz 120 pF o1.5°° WY
*2 Vpp=12V, L=10mH, unclamped, Ra=10Q Crss Ves=0V 20 pF i[: | S| —
e 20 Ls Tisiesest
DD =
L RL=12Q 7.4 ks
td (off) Vs =5V 3.3 us a) Part No.
t Ra1=50Q, Ra2=10Q 42 us b) Lot No.
Vsp IsD=6A, Vas=0V 1.0 | 15 v (Unit: mm)
m |p—Vps Characteristics B |p—Vgs Characteristics B Rps (on)— Ip Characteristics
6 S 20 ‘ 0.8 ‘ ‘
M\ = 10 Vos=10V Ves=4V ‘
5 Ta=150°C
Vas=5V 7 0.6 /|
. Vas=10V ’ / \
1 c 75°C—
— = — — o
z , < £ 04 | — /| /25 C
=] 2 xg _/; P
2 J—
0.1 — 55D —_ -55°C
Vags=3V 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
Vbs (V) Ves (V) Ib (A)
® Rps (on)— Tc Characteristics B Re (yfs) —Ip Characteristics m |pr— Vsp Characteristics
0.5 e 10 } } 10
Io=1 ‘ ‘ Vps=10V /
- / 5 e /
0.4 Ves=4V 7 b 8
Wl Zanihii
— A _ p
g o3 P - @ » :// _. 6 Ta=150°C
g g al g %2§ < ree //
2 0o T A TVes=10v | | >y 7 A & 25C [\ //
e |1 P typ. o« ZA7 Ta=-55°CH 4 -55°C /
L+~ '// A 250
11 0os 7 T 1soec] S
0.1 = AN 2
7 /1
0 0.2 0 e //
-50 0 50 100 150 0.05 0.1 05 1 6 0 02 04 06 08 10 1.2 1.4
Tc (°C) Io (A) Vsp (V)

m Safe Operating Area (single pulse)

Equivalent Circuit Diagram

10— =2
Flo(p Ise) max ’nt
5 1Py N AN N
L% A P
sy &
) ERN
fos® )’0\
— 0"3‘ 3 5 7 9
< g \
= _ 2 4 6 8
0.5
1 10
0.1
0.5 1 5 10 50
Vbs (V)




MOS FET Array SMA5113

Absolute Maximum Ratings (r,-os)

Electrical Characteristics

External Dimensions SMA (LF1000)

(Ta=25°C)
Symbol Rati Unit i
V00 2798 i Symbol Test Conditions - Ratings Unit
Vbss 450 Vv min typ max
Vass 130 v Vier)pss | Ip=100pA, Vas=0V | 450 v O 20
2502
Ip +7 A lass Vas=+30V £100 | nA e
ID (pulse) *' +28 A Ipss Vps =450V, Ves=0V 100 HA Db a0
p 4 (Ta=25°C, Al circuits operate, No Fin) w VTH Vbs=10V, Ip=1mA 2.0 4.0 ' § :l $ a1 Q
T 35 (Tc=25°C, All circuits operate,  Fin) w Re (yfs) Vbs=20V, Ip=3.5A 35 5.0 S 4; i P
Epg *2 130 mJ RosoN) | Vas=10V, Ip=3.5A 084 | 141 Q g W"”W"um g
las 7 A Ciss Vps=10V 720 pF — s
o 3 2<Junction - Ambientare, ) oC/W Coss f=1.0MHz 150 pF epassiiares T 0ssil|| 20
Ja € \Ta=25°C, Al circuits operate S — B
Junction - Case, Crss Vos =0V 65 pF
Oj-c 3857 <Ta=25"c, Al ciouis operate ) °C/W td (on) Ip = 3.5A 25 ns 31.5max
Tch 150 °C tr ngi 7 40 ns
Tstg -55 t0 +150 °C td (of) Vas=10V 70 ns S
*1 Pw=100ps, duty=1% tf Ra=50Q 50 ns 128450678 9n0mm12 a) Part No.
*2 Vpp=30V, L=5mH, IL=7A, unclamped, Vsp Isp=7A, Vas=0V 1.0 1.5 v b) Lot No.
Ra=50Q (Unit: mm)
m Ip—Vps Characteristics m Ip—Vags Characteristics m Rps (on)— Ip Characteristics
7 T / 7 ‘ ‘ 1.5 T T
10V 5.5V Ves=10V —|
6 6 Vps =20V
5 5
__ 10
4 / 4 g
= = — —
z ~ / i
= e - 1/ g
! T o5
2 Vas=4.5V | 2 / Ta=-55°C |
] 25°C |
1 1 Vi 150°C |
0 0 2/ 11 .
0 5 10 15 20 0 2 4 6 8 10 0o 1 2 3 4 5 6 7
Vbs (V) Vas (V) Io (A)
B Rps (on)— Tc¢ Characteristics B Re (yfs) —Ip Characteristics m Ipr— Vsp Characteristics
2.5 =TT 100 - : 7 —
Ves=10V [ Vps = 20V _
Ip=3.5A 6 Vgs=0V
2.0 7 50 7 |
/// ’ 5 II
g 15 1/ @ poets . 1
g F 2 77 < /
@ 7 a 2 10 44 5/ Ta=-55°C | | 5 3 I
o 1.0 7 (] 77 7 250G+
o A o 7, ,/ .|
/// 150°C— 2
sgA /
0.5 ) i
= 7 1
o /
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)
m Capacitance — Vpg Characteristics m Safe Operating Area (single pulse)_ ! Equivalent Circuit Diagram
1000 50 (Ta=25°C)
Gi ! [T [
iss AP I
D (pulse) max }
| /|
500 N/
o 10 |D(‘DCH"d}( 5 ‘;\‘Q’o ™ M&
s Ves=0V — =X VS S
Py N =M ,:4%{5@ N 0, T LS 8 8 5 g
5] N < N RN
= < N N
S \\ o \6"7& ™ N
S 100 | = 1 N N 1 4 8 1
g \\ Coss—| 05 \\
@ AN [ - N\
ANEAN
O 5 } AN 2 5 9 12
N
~__ Crss 04 N
20 0.05
0 10 20 30 40 50 3 5 10 50 100 500
Vbs (V) Vbs (V)

101



102

MOS FET Array SLA5027

Electrical Characteristics

External Dimensions  SLA (LF800)

Absolute Maximum Ratings (.- (Ta=25°C)
Symbol Ratings Unit - Ratings .
Voss 50 m Symbol Test Conditions min yp p— Unit
Vass +20 Vv V(BR) DSS Ip=100pA, Vas=0V 60 Vv 31.002 Ellipse 3.2°15+3.8
Ip +12 A lass Vas=+20V £100 | pA = Eyte ri 1700
I puise” +48 A Ioss Vos =60V, Ves=0V 100 | yA y
Pr 5 (Ta=25°C, 4 circuits operate) w VTH Vps=10V, Ip=1mA 1.0 1.5 2.0 \ 3 % E -
60 (Te=25°C,4 circuits operate) | W Re (yfs) Vps=10V, Ip=8A 60 | 120 S é )
Eas*? 250 mJ Ros (ON) Ves=4V, Ip=8A 0.07 0.08 Q g by
bj-c 2.08 °C/W Ciss Vps=10V 1100 pF E S "
Viso {Fi to lead terminal) AC1000 | Virms Coss f=1.0MHz 500 pF g - g5 57 ol
Tch 150 °C Crss Ves=0V 170 pF Ea Lagar osat] |se
Tstg 55 to +150 °C td (on) ID=8A 50 ns Tropp 278470
* <10, Vpp =30V 31.5max
1 Pw=250ys, duty =1% tr RL=23.750 250 ns r—.]
*2 Vpp=30V, L=10mH, unclamped, Ra=50Q td (off) VG_s='5V 250 ns
tf RGg=50Q 180 ns 12345678910112 a) Part No.
Vsb Isp=10A, Vgs=0V 1.0 1.5 v b) Lot No.
(Unit: mm)
B |p—Vps Characteristics B |p—Vgs Characteristics ® Rps (on)— Ip Characteristics
10 I\ 12 ] 0.1
1 Vps=10V
8
av Ves=4V [/
N 5V / s=4Y)
10V 8 — I ——
6 €] =T
< < -
- ,I Ves=3V | b 6 Ta=150°C §oos Vas=10V —|
- 4 // - 75°C 8 =T
ﬂ 4 25°C Y s
—55°cs /
2 5 /
0 , 0 0
0 1 2 3 4 5 6 0 1 2 3 4 0.1 1 10 20
Vbs (V) Vas (V) Ip (A)
B Rps (on)— Tc Characteristics m Re (yfs)—Ip Characteristics m |pr— Vsp Characteristics
0.12 T 30 TTTTT 20 T 7
Vas=4V Vo= 10V 10 Ves=0V /
0.10 /,/ 7
A 2 5 /
/| Py
—_ -l A
/ P~
g U @ 10 _ /
s Pe Ves=10V & L <
e d 4 s % o
o A1 = a 1 i
2 0.06 ) = i
& P pEg T 5 /
B LT / 0.5 7
] 7
/1
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) Ib (A) Vsp (V)
m Capacitance— Vps Characteristics m Safe Operating Area (single puI?ri)_ 25°0) Equivalent Circuit Diagram
2000 T T 50 frepryrrrssere =
Vas=0V Io (ou‘lse) mag 7&7777” T
f=1MHz I SN NS
1000 - Giss — L @0)\’?;*‘? N ) 25 A
— ESy N )00) ?w N
X= 500 N 10 [fit Ip o) max -, XS 3 6 7 10
8 Coss— = ¥ N2 N
< N < 5 g
g N ™~ [=) AN N 1 1 8 1
3 = NN
% \\\\ \\ N
o \ \ 2 5 9 12
Ci
100 1SS - ; N
50 0.5
1 5 10 50 05 1 5 10 50 100
Vps (V) Vos (V)




Surface-mount MOS FET Array SDKO06

Absolute Maximum Ratings (r,_osc)

Electrical Characteristics

External Dimensions SMD-16A

(Ta=25°C)
Symbol Ratings Unit - Ratings .
Voss 5255 v Symbol Test Conditions min typ ax Unit
Vass +20 v V(BR) DSS Ip=1mA, Ves=0V 47 52 57 v 2028 0.89:015 2.54°02
() +3 A IGss Vs =+20V +1.0 | pA 2
ID (pulse) *' +6 A Ipss Vps=40V, Vas=0V 100 pA
Pr 3 (Tc=25°C, 4 circuits operate) | W VTH Vps=10V, Ip=250pA 1.0 1.8 25 \
Eas *? 40 mJ Re (yfs) Vps=10V, Ip=1.0A 1.0 S
Tch 150 °C R Vas=10V, Ip=1.0A 0.2 0.25 Q
Tstg 55 t0 +150 °C DSON ™ yas=4V, Ip=1.0A 025 | 03 | @
*1 Pw=100ys, duty=1% Ciss Vps=10V 200 pF 19.56:02
*2 Vpp=12V, L=10mH, unclamped, Ra=10Q Coss f=1.0MHz 120 pF
Crss Vas=0V 20 pF ;éJ il I ‘ ’
td on) Ip=1A 2.0 us M
Voo =12V s &
SN RL=120 74 .
td (off) Vas=5V 3.3 Hs a) Part No.
tf Ra1=50Q, Re2=10kQ 4.2 s b) Lot No.
Vsp Isp=1A, Vas=0V 1.0 | 15 v {Unit: mm)
B |p—Vps Characteristics m |p—Vgs Characteristics B Rps (on)— b Characteristics
6 vy 20 ‘ 0.8 ‘ ‘
M\ = 10 Vos=10V Vos=4V ‘
5 Ta=150°C
Ves=5V - 06 /1
. Vas=10V ’ / \
1 c 75°C—
<, s > | o
II S 0.4
: I8 S Y B e s i S
- 01 S Ta=-55°C=—
Vas=3V T p— 0.2 —
1 T 25°C———
i Hit 75°C
I I ’ 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
Vbs (V) Ves (V) Ib (A)
m Rps (on)— Tc Characteristics m Re (yfs) —Ip Characteristics B |pr— Vsp Characteristics
0.5 T 10 m—r 10
Ib=1 ‘ ‘ Vbs=10V /
- / 5 — L /
0.4 Ves=4V 7 b 8
—_ 4 )/
g o3 > a ) L :// _ 6 Ta=150°C
Z pEg ] 0 /2§/ < 75°C /4
s 02 1 L Ves=10v | | 2 %7 || & . 25:‘3 //
g2 A v 2 = - /
T 7 150°C || S
0.1 05 Ly 1 2
7% /1
0 02 . v
-50 0 50 100 150 0.05 0.1 05 1 6 0 02 04 06 08 10 12 1.4
Tc (°C) Io (A) Vsp (V)

m Safe Operating Area (single pulse)

Equivalent Circuit Diagram

10— =2
Flo(p Ise) max 7 t
5 % N %)
s P
LLLY O 4]
e N
fos? ’}
— /))x& 15 16 13 14 1 12 9 10
< 1 AN
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

Electrical Characteristics

External Dimensions SMD-16A

Absolute Maximum Ratings (Ta=25°C) (Ta=25°C)
Symbol Ratings Unit Symbol Test Conditions - Ratings Unit
Vbss 50 v min typ max
Vass +20 v Vigr)Dss | Ip=100pA, Ves=0V 50 v
Ip +4.5 A lass Ves =120V +100 nA
ID (pulse) *! +9 A Ipss Vps=50V, Ves=0V 100 YA
Pr 4 (Tc=25°C, 4 circuits operate) | W VTH Vbps=10V, Ip=1mA 1.3 1.8 2.3 v i
Eas *2 80 mJ Re yfs) Vps=10V, Ip=4.0A 50 | 90 | 130 S i
Tch 150 °C Ros (N Vas=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=100ps, duty=1% Ciss Vps=10V 700 pF 19,560
*2 Vop=12V, L=10mH, unclamped, Ra=50Q Coss f=1.0MHz 300 pF
Crss Ves=0V 90 pF B @Lbﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ—ﬂ‘ﬁa‘
td (on) Ib=4A 50 ns N
tr VEL&ZIV 80 ns -
_tdf) | Vas=5V 60 ns a) Part No.
tf Rg=50Q 40 ns b) Lot No.
Vsp Isp=6A, Vas=0V 10 | 15 v (Unit: mm)

Equivalent Circuit Diagram

15 16
1{)—@% so—q% 5
2 a

13 14

112 9 10
{)—G% 70—@%
6 8




Surface-mount MOS FET Array SDKO9 (under development)

Electrical Characteristics

External Dimensions SMD-16A

Absolute Maximum Ratings (,-os:c) (Ta=25°C)
| Rati it Rati
Symbo aings Uni Symbol Test Conditions - aings Unit
Vbss 120 ' min typ max
VGss +20 v V(BR) DSS Ip=100pA, Vas=0V 120 v
Ip +6 A lass Ves=+20V +5 pA E
ID (pulse)*! +10 A Ipss Vps=120V, Vas=0V 100 pA
Pr 3 (Tc=25°C, 4 circuits operate) | W VTH Vps=10V, Ip=250pA 1.0 2.0 \ i EX
Ens *2 80 mJ Re (yfs) Vps=10V, Ip=4A 5.0 S
Tch 150 °C Vas=10V, Ip=4A 0.15 0.2
Rbs (ON) Q
Tstg -55 to +150 °C Vas=4V, Ip=4A 0.2 0.25
“ Py=100ys, duty =1% Ciss Vps=10V 400 pF
*2 Vpp=12V, L=10mH, unclamped, Re=50Q Coss f=1.0MHz 130 pF
Crss Vas=0V 30 pF §J il_tﬁ—ﬂ—ﬂ—w—ﬂ—w—ﬂ—ﬁau Tt
td (on) Ip=4A 100 ns N
Vpp=12V b
] RL230 300 ns
% VGs=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 |p—Vps Characteristics B |Ip—Vgs Characteristics B Rps (on)— Ip Characteristics
16 : 10 7 0.30
VGSﬂ} 1 Vos=10V % 025
8 .
12 A ,/sz=4.5v — , Vas=4V L
// Y —
__0.20
6 €} —
g 8 // g I Z0.15 ///
__550 H =
< // £ Ta=—o5¢ @ Vas=10V
40— 25°C 2
| 75°C T o.10
4 150°C
/ 2 0.05
V,
0 0 Z 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) I (A)

Rps (on)y— Tc Characteristics

0.45 — T
Ib=4A
0.40 ves=4v7l
//
__0.30 // //
e A
= 7
S A Vas=10V _|
2 0.20 7
v
0.10
0
-50 0 50 100 150
Tc (°C)
Capacitance — Vps Characteristics
1000
i
500 < [ Ciss _|
\
AN
e \\ Ves=OV | |
8 ~ f=1MHz
£ 100 =
S \ Coss—|
8 \
% 50
3 N
I~
~~—_Crss |
10

Vos (V)

m Re (yfs)—Ip Characteristics

50
10 =
& ° :
@
z |
& 1 Ta=-55°C |
0.5 T
150°C—+H
Il -
[ [1]
0.05 0.1 05 1 5 10

W Safe Operating Area (single pulse)

m Ipr— Vsp Characteristics
6 \
Vas=0V / / /
: |
4| Ta=150°C / //
75°C
< 25°C N,
« 3 -55°C

0 02 04 06 0.8 1.0 1.2
Vsp (V)

Equivalent Circuit Diagram

_ 950
20 ‘ ‘ (Ta=25°C)
Ip (pulse) max ‘ ‘
10 225 = 7
LIo g max N Ng—
S N NG IN
7RDS‘ LIMITED ~\ )0 é\ ' 15 16 13 14 1 12 9 10
e NN\ N
— o\
< %. N | IIN
< 2
o o\
N 1 3 5 7
0.5 N N
N
2 4 6 8
0.1
1 5 10 50 100 200
Vps (V)
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Thyristor with built-in reverse diode for HID lamp ignition TFC561D

Features

Absolute Maximum Ratings

Repetitive peak off-state voltage: Vbrm=600V
Repetitive peak surge on-state current: ITrm=430A
Critical rate-of-rise of on-state current: di/dt=1200A/us
Gate trigger current: IgT=20mA max

With built-in reverse diode

Parameter Symbol Ratings Unit Conditions
" Tj=-40 to +125°C,
Repetitive peak off-state voltage VbRM 600 \"
Rak=1kQ
Repetitive surge peak I 430 A Vb =430V, 100kcycle, *
on-state current Wp=1.3ps, 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 Pem 5.0 w f=50Hz, duty =10%
Average gate power loss Pa (av) 0.5 w
Peak reverse gate voltage VReM 5 \" f=50Hz
Diode repetitive peak surge \eRM 240 A Vp=430V, 100kcycle, *
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
10.2t03 < 1.3t0.2
= fa—
w0
o5 o
o | ST &
o ||% 9%
o T| =

1.0t02 ) 25902

11.0*0°

ol 040t
(1). Cathode (K)

(2). Anode (A)

(3). Gate (G)

Mm@ e

Weight: Approx. 1.5g

Measurement circuit
L

(Tj=25°C)
Ratings y .
Parameter Symbol Unit Conditions
min typ max
On-state voltage Vim 14 Vv It=10A
Gate trigger voltage Var 15 V| Vo=V, Ri=100 Current waveform (1cycle)
Gate trigger current laT 20 mA Vp=6V, RL=10Q (T a=%5°C)
Gate non-trigger voltage Vep 0.1 \ Vp=480V, Tj=125°C I I 3, __ 3, __
Holding current IH 2 10.0 mA Rg-k=1kQ, Tj=25°C | |
r--r--
Off-state current (1) Iorm (1) 100 pA Vb=VbRrM, Ra-k=1kQ, Tj=25°C S ' '
R SRR o R LR LR CE FemF==T--
Off-state current (2) Iorm (2) 1 mA Vp=VbrM, Re-k=1kQ, Tj=125°C Y ! !
<
Thermal resistance Rth 4.0 °C/W Junction to case 8 ! !
Diode forward voltage Ve 1.4 v IF=10A . ! - !
,,,,,, JE T .
I |
I I
,,,,,, [
| ]
I I

2us/div



Rectifier Diodes for Alternators

Absolute maximum ratings Electrical Characteristics
VE IR Fig.
Part No. \23;" IF(X*)V’ IFX’;" z;sctg v) Condition |  (MA) (\</Z) Condition | No.
max IF(A) | max Iz (MA)
SG-9CNS
—F—— 200 20 200 -40 to +150 1.10 20 0.25 — — 1
SG-9CNR
SG-9LCNS
— 200 20 300 -40 to +150 1.10 30 0.25 — — 2
SG-9LCNR
SG-9LLCNS
— 200 35 350 -40 to +150 1.10 35 0.25 — — 2
SG-9LLCNR
External Dimensions (unit: mm)
Fig. 1 Fig. 2
| ElE &
! | & #1.5 &
) ‘ ) 3.1:0.1 o
JH RO5
b /LD\ A Polarity ‘ p Polarity
[ 1 " :
~ T I .
‘.LM-‘ - * + ‘ 8.4°02 ‘ - * +
8.4%02 Stype Rtype 9.5%02 S type R type
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High-voltage Diodes for Igniters

®
Absolute Maximum Ratings Electrical Characteristics (Ta=25°C)
IF (av) IrRsm IRsm
V (mA) (mA) (A) Tj Tst V 1 V. i
Part No. (kF{',w) 50 Hz P:%k |Yaalsl:\% ?f Peak value ! =9 (VF) (pRA) (k\z/) E‘g'
| iti .
hal_f'wave trianggular wave of 50 Hz max Condition VR=VRMm | Ir=100pA
signal with 100us half-wave C) IF (MA) T
average | falf-power signal
SHV-05JS 2.5 30 30 3 5 26to5.0| 1
SHV-08J 4.0 30 30 3 -40 to +150 8 10 10 45t08.0| 2
SHV-30J 15.0 30 10 3 30 16.0t0 30.0| 3

External Dimensions (unit: mm)

Fig. 1 (SHV-05JS) Fig. 2 (SHV-08J)
0 # 25102 © $3.0802
g{ Cco.5 g{
o | [ | | |
27min 27min 27min §02 27min
‘5t0A2‘ 1 T U U 1
—— —j—
o TTTY
o i
o -
bl LiLl

L Lot No. L Lot No.

Part No. code and cathode marking — Part No. code and cathode marking (white)
Fig. 3 (SHV-30J)
© ¢ 3_010.2
o
e |
T @
‘ 27min ‘ 12102 27min ‘
T U U 1
u
| |
u
u
| |
L

—~

Part No. code and cathode marking (white)
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Power Zener Diode

(Ta=25°C)
Absolute Maximum Ratings Electrical Characteristics
Izsm . V. | |
Pr | Voc | (&) | Ti |Tstg z (V) R | Irey
PartNo. | i | ) S  1mA A) | (mA) Remarks
rectangular instantaneous | max max
wave (°C) current
single shot
SFPZ-68 50 | 20 2 28+3.0 10 1.0 Surface-mount
SPZ-G36 450 | 30 11 -40 to +150 36+3.6 5 0.1 type
PZ 628 1500 | 20 65 28+3.0 500 1.0
External Dimensions (unit: mm)
Fig. 1 Fig. 2
5104 5.4
5:02 5.4:04 ‘T g
—= ‘ 3 ; ‘ 55 =
o I = — 3]
gl D D < a 5 3
?‘n b
LI — 2 e w 1|
© c - i
< (——] -3 BT il
1.35104 ‘ 2.0mi ‘ 1.351:04 14102 0.8 M 1.15°1 ﬁ 0.8%01
T ™ — o I
+0. 2'2910.5 2.29:0.5
5.1-01 1.5
] (= a) Part No.
b) Polarity
un! un! c) Lot No.
Fig. 3

56.007
10.0 +0.02

Cathode marking

‘ $10.002

1]
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General-purpose Diodes

Rectifier Diodes

® Surface-mount Type

Absolute Maximum Ratings Electrical Characteristics Absolute Maximum Ratings Electrical Characteristics
. V | Fig. . V | Fig.
Part No. %\F};ﬂ |F( (AA)V) 'Ff\')“ Ti | Tsto (VF) Condition (HRA) poy Part No- V(\F;;A IF(,(:)V) IE:;" R (VF) Condition (u;) 2
(°C) max | IF(A) | max (°C) max | IF(A) | max
SFPM-52 200 0.9 30 -40to +150 | 1.0 1.0 10 RM1C 0.8 40 -40to +150 | 1.2 1.0 5 5
1
SFPM-62 1.0 45 -40 to +150 0.98 1.0 10 EM1C 1.0 35 -40 to +150 0.97 1.0 20 4
SFPM-54 400 0.9 30 -40to +150 | 1.0 1.0 10 . RO 2C 80 -40to +150 | 0.92 | 1.5 10 6
SFPM-64 1.0 45 -40 to +150 0.98 1.0 10 RM11C 1000 | 1.2 -40 to +150 0.92 1.5 10 5
100
RM 2C —40 to +150 0.91 1.5 10 6
RM 3C 2.0 150 -40 to +150 0.95 2.5 10 7
RM 4C 3.0 150 -40 to +150 0.95 3.0 10 8
B Axial Type
Absolute Maximum Ratings Electrical Characteristics
. Fig.
Part No. Vam | Ir@y | Irsm Tj Tstg Ve " Ir
(V) |Condition| (uA) | No. _
v | @ | @ ) max | IEA) | ma m Center-tap Type
EM 1Y 100 1.0 45 -40to +150 | 0.97 1.0 10 4 Absolute Maximum Ratings Electrical Characteristics
RM 4Y 3.0 200 -40to +150 | 0.95 | 3.0 10 8 Part No. Vam | lr@y) | Irsm Tj ‘ Tstg (\\/,F) Condion| 'Z) ';l'g
W g
AMO01Z 35 | -40to+150 | 0.98 | 1.0 | 10 | 2 M| ® | ® ©C) max | 1F(A) | max
EM01Z 10 45 -40 to +150 0.97 1.0 10 3 FMM-31S,R 100 20 120 -40 to +150 110 | 10 10 10
EM1Z ' -40to +150 | 0.97 | 1.0 10 4 FMM-22S,R 200 10 100 -40to +150 | 1.10 5.0 10 9
RM 1Z 200 50 -40to +150 | 0.95 | 1.0 5 5 FMM-32S,R 20 120 -40to +150 | 1.10 | 10 10 10
RO 2Z 12 80 -40 to +150 0.92 1.5 10 6 FMM-24S,R 400 10 100 -40 to +150 1.10 5.0 10 9
RM 2Z ’ 100 -40 to +150 0.91 1.5 10 FMM-34S,R 20 120 -40 to +150 110 | 10 10 10
RM 10Z 1.5 120 -40to +150 | 0.91 1.5 10 5 FMM-26S,R 600 10 100 -40to +150 | 1.10 5.0 10 9
RM 4Z 3.0 200 -40to +150 | 0.95 | 3.0 10 8 FMM-36S,R 20 120 -40to +150 | 1.10 | 10 10 10
AMO1 35 -40 to +150 0.98 1.0 10 2
EMO1 -40 to +150 0.97 1.0 10 3
1.0 45
EM1 -40to +150 | 0.97 | 1.0 10 4
RM 1 50 —40 to +150 0.95 1.0 5 5
EM 2 -40 to +150 0.92 1.2 10 4
400 80
RO 2 19 -40 to +150 0.92 15 10 6
RM 2 ’ 100 -40to +150 | 0.91 1.5 10
RM 10 150 —-40 to +150 0.91 1.5 10 5
RM 3 2.5 150 -40 to +150 0.95 25 10 7
RM 4 3.0 200 -40 to +150 0.95 3.0 10 8
AMO1A 35 -40to +150 | 0.98 | 1.0 10 2
EMO1A —-40 to +150 0.97 1.0 10 3
1.0 45
EM1A -40 to +150 0.97 1.0 10 4
RM 1A 50 -40 to +150 0.95 1.0 5 5
EM 2A 80 -40 to +150 0.92 1.2 10 4
RO 2A 600 -40to +150 | 0.92 | 1.5 10 6
RM 11A 1.2 100 -40 to +150 0.92 1.5 10 5
RM 2A -40 to +150 0.91 1.5 10 6
RM 10A 150 -40to +150 | 0.91 1.5 10 5
RM 3A 2.5 150 -40to +150 | 0.95 | 2.5 10 7
RM 4A 3.0 200 -40to +150 | 0.95 | 3.0 10 8
RM 4AM 3.2 350 -40 to +150 0.92 3.5 10
RM 1B 0.8 40 -40to +150 | 1.2 1.0 5 5
EM 1B 1.0 35 -40to +150 | 0.97 | 1.0 20 4
EM 2B 80 —-40 to +150 0.92 1.2 10
RO 2B -40 to +150 0.92 1.5 10 6
RM 11B 800 1.2 100 -40 to +150 0.92 15 10 5
RM 2B -40to +150 | 0.91 1.5 10 6
RM 10B 150 —-40 to +150 0.91 1.5 10 5
RM 3B 2.0 150 -40 to +150 0.95 2.5 10 7
RM 4B 3.0 150 -40 to +150 0.95 3.0 10 8



General-purpose Diodes

Fast Recovery Rectifier Diodes

B Axial Type o trri=lg/lrp=1:1, trr2=I¢/Ipp=1:2
Absolute Maximum Ratings Electrical Characteristics Absolute Maximum Ratings Electrical Characteristics
rote [t [l [ 0 [ | 5 [t [0 |52 R reme vl e[ 0 T | 0 [y [ (03 12
(°C) max | max | max | max (°C) max | max | max | max
EU 2YX 12 | 25 |-40to+150 | 0.9 | 10 | 0.2 | 0.08 | 4 EU02A s —-40t0o+150 | 1.4 | 10 | 04 [ 018 3
RU 2YX 15 | 30 |-40to+150 | 0.95 | 10 | 0.2 | 0.08 | 5 EU 2A 1.0 -40t0+150 | 1.4 | 10 | 04 | 0.18| 4
RU 3YX 20| 50 |-40to+150 | 0.95 | 10 | 0.2 | 0.08 | 6 RU 2 20 | -40to+150 | 1.5 | 10 | 0.4 | 0.18
RU 4Y 100 70 | -40to+150 | 1.3 | 10 | 04 | 0.18 | 8 RU 2AM 1.1 20 | 40to+150 | 1.2 | 10 | 0.4 | 0.18 s
RU 30Y 85 80 | -40to+150 | 0.97 | 10 | 04 | 018 | 7 RU 3A 20 | -40to+150 | 1.5 | 10 | 0.4 | 018 | 6
RU 4YX 40 | 70 |-40to+150 | 1.3 | 10 | 0.4 | 018 | 8 RU 20A 600 | 1.5 -40t0+150 | 1.1 | 10 | 04 [ 018 5
EU01Z —40to+150 | 25 | 10 | 0.4 | 0.18| 3 RU 3AM % -40to+150 | 1.1 | 10 | 04 [ 0.18| 6
EU1Z 025 15 —-40to+150 | 25 | 10 | 0.4 | 018 | 4 RU 30A 2.0 | 200 | -40to+150 | 0.95| 10 | 0.4 | 018 | 7
AUO01Z 05| 15 |-40to+150 | 1.7 | 10 | 0.4 | 0.18 | 2 RU 4A 50 | -40to+150 | 1.5 | 10 | 0.4 | 018 | 8
RF1Z 15 | -40t0o+150 | 20 | 10 | 0.4 | 018 | 5 RU 31A 80 150 | -40to+150 | 1.2 | 50 | 0.4 | 018 | 7
AS01Z 20 | -40to+150 | 1.5 | 10 | 1.5 | 0.6 | 2 RU 4AM 35 | 70 |40to+150 | 1.3 | 10 | 0.4 | 018 | 8
EH1Z 06 30 | -40to+150 | 1.35 | 10 | 4.0 | 1.3 | 4 RU 1B 0.25| 15 | -40to+150 | 25 | 10 | 0.4 | 0.18
RH1Z 35 | -40to +150 | 1.3 5 | 40 |13 | 5 RF 1B 15 | -40to+150 | 2.0 | 10 | 0.4 | 0.18
ES01Z 200 oz | a0 -40to+150 | 25 | 10 | 1.5 | 0.6 | 3 RH 1B 06 35 | -40to +150 | 1.3 5 | 40 | 1.3 5
ES1Z —40to+150 | 25 | 10 | 1.5 | 0.6 | 4 RS 1B 800| 0.7 | 30 [-40to+150 | 25 | 10 | 1.5 | 0.6
AU02Z 08| 25 |-40to+150 | 1.3 | 10 | 0.4 | 0.18 | 2 RU 2B 1.0 | 20 | -40to+150 | 1.5 | 10 | 0.4 | 0.18
EU02Z 5 —-40to+150 | 1.4 | 10 | 0.4 | 0.18 | 3 RU 3B 1.1 20 | -40to+150 | 1.5 | 10 | 0.4 | 018 | 6
EU 2z 1.0 —-40t0o+150 | 1.4 | 10 | 0.4 | 018 | 4 RU 4B 30 | 50 |-40to+150 | 1.6 | 10 | 0.4 | 018 | 8
RU 2Z 20 | -40to+150 | 1.5 | 10 | 0.4 | 018 | 5 RU1C 02 | 15 |-40to+150 | 3.0 | 10 | 0.4 | 0.18
RU 4Z a5 70 | -40to+150 | 1.3 | 10 | 04 | 0.18 | 8 RH1C 06 | 35 |-40to+150 | 1.3 5 | 40 | 1.3 5
RU 30Z 80 | -40to+150 | 0.97 | 10 | 04 | 018 | 7 RU 2C 1000 0.8 | 20 | -40to+150 | 1.5 | 10 | 0.4 | 0.18
RU1 -40to+150 | 25 | 10 | 0.4 | 018 | 5 RU 3C 15 | 20 |-40to+150 | 25 | 10 | 0.4 | 018 | 6
EUO1 0.25| 15 | -40to+150 | 25 | 10 | 0.4 | 0.18| 3 RU 4C 25 | 50 |-40to+150 | 1.6 | 50 | 0.4 | 0.18 | 8
EU 1 -40to+150 | 25 | 10 | 0.4 | 0.18 | 4 ESO1F 1500 | 05 | 20 —-40to+150 | 20 | 10 | 1.5 | 0.6 3
AUO1 05| 15| -40to+150 | 1.7 | 10 | 0.4 | 0.18 | 2 ES 1F -40to+150 | 20 | 10 | 1.5 | 0.6 4
RF 1 15 | -40t0o+150 | 20 | 10 | 0.4 | 018 | 5 RC 2 2000 0.2 | 20 |-40to+150 | 20 | 10 | 4.0 | 1.3 5
ASO1 20 | 40to+150 | 1.5 | 10 | 1.5 | 0.6 | 2
EH 1 06 30 | 40to+150 | 1.35 | 10 | 4.0 | 1.3 | 4
RH 1 35 | -40to +150 | 1.3 5| 40 |13 | 5
ESO1 o7 | g |TH0t0#150 |25 | 10 | 15 06 | ® Frame 2-pin Type
ES1 400 -40to +150 | 2.5 10 15 | 0.6 Absolute Maximum Ratings Electrical Characteristics .
AU02 08 | 25 |-40to+150 | 1.3 | 10 | 0.4 | 0.18 | 2 PartNo. | Vaw |1r@y| lesw | Ti | Tstg (\\//F) (:1;) ::;) ELVS'A)’ ';'g:
EU02 1o |15 |40t04150 | 14 | 10 | 04 |o018] 3 V| @@ C) max | max | max | max
EU 2 15 | -40to+150 | 1.4 | 10 | 0.4 | 0.18 | 4 FMU-G2YXS | 100 | 10.0 | 100 | -40to+150 | 1.0 | 50 | 0.2 | 0.08 | 11
RU 2M 11| 20 |-40to+150 | 1.2 | 10 | 0.4 | 018 | 5
RU 3 20 | -40to+150 | 1.5 | 10 | 0.4 | 0.18
RU 3M 8 50 | -40to +150 | 1.1 10 | 04 | 0.18 6
RU 30 2.0 | 200 | -40t0+150 | 0.95 | 10 | 0.4 | 018 7 B Center-tap Type
RU 4 3.0 50 | -40to +150 | 1.5 10 04 | 0.18 | 8 Absolute Maximum Ratings Electrical Characteristics
RU 31 "~ | 150 | -40to+150 | 1.2 | 50 | 0.4 | 0.18 | 7 PartNo. | Vaw |1rey| Iesw | Ti | Tstg (\\//F) (I-Ilj‘\) ::;) ELV:)’ ';ig_'
RU 4M 35| 70 | 40to+150 | 1.3 | 10 | 04 | 018 8 M| @@ C) max | max | max | max
RU 1A —-40to+150 | 25 | 10 | 0.4 | 018 | 5 FMU-21S,R | 100 [10.0 | 40 | -40to+150 | 1.5 | 50 | 0.4 | 0.18 | 9
EUO1A 0.25| 15 | -40t0o+150 | 25 | 10 | 0.4 | 0.18| 3 FMU-12S,R 50| 30 |-40to+150 | 1.5 | 50 | 0.4 | 0.18
EU 1A —40to+150 | 25 | 10 | 0.4 | 018 | 4 FMU-22S,R | 200 [10.0 | 40 | -40to+150 | 1.5 | 50 | 0.4 | 0.18 °
RF 1A 15 | -40to+150 | 20 | 10 | 0.4 | 018 | 5 FMU-32S,R 200 | 80 |-40to+150 | 1.5 | 50 | 0.4 | 0.18 | 10
ASO1A 600 | 06 20 | -40to+150 | 1.5 | 10 | 1.5 | 0.6 | 2 FMU-14S,R 50| 30 |-40to+150 | 1.5 | 50 | 0.4 | 0.18 o
EH 1A 30 | -40to+150 | 1.35 | 10 | 4.0 | 1.3 | 4 FMU-24S,R | 400 [10.0 | 40 | -40to+150 | 1.5 | 50 | 0.4 | 0.18
RH 1A 35 | -40to +150 | 1.3 5 | 40 |13 | 5 FMU-34S,R 200 | 80 |-40to+150 | 1.5 | 50 | 0.4 | 0.18 | 10
ESO1A -40to+150 | 25 | 10 | 1.5 | 0.6 | 3
ES1A 0.7 | 30 |-40to+150 | 25 | 10 | 1.5 | 06 | 4
RS 1A -40to+150 | 25 | 10 | 1.5 | 06 | 5
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General-purpose Diodes

Ultra Fast Recovery Rectifier Diodes

B Surface-mount Type

e trri=lg/lrp=1:1, trr2=I¢/lgp=1:2

B Frame 2-pin Type

Absolute Maximum Ratings Electrical Characteristics Absolute Maximum Ratings Electrical Characteristics
. Fig. . Vi | trr1 | trr2 | Fig.
Part No. Vi | | Tj | Tstg Ve Ir trrl | trr2 Part No. Vi lrav | lesm | Ti | Tstg F R
R SRS V) | @A) | @) | (s | No v @ @ V) | @A) | (s) | (ns) | No-
(°C) max | max | max | max (°C) max | max | max | max
SFPL-52 | 200 | 09 | 25 |-40to+150 | 0.98 | 10 | 50 | 35 ; FMP-G12S o -40to+150 | 1.15| 50 | 150 | 70
SFPL-62 | 200 | 1.0 | 25 |-40to+150 | 0.98 | 10 | 50 | 35 FML-G12S 200 5.0 -40to+150 | 0.98 | 250 | 40 | 30 "
FMN-G12S 100 | -40to +150 | 0.92 | 100 | 100 | 50
FML-G22S 10.0 | 150 | -40to +150 | 0.98 | 500 | 40 | 30
m Axial Type FML-G13S | 300 | 5.0 | 70 |-40to+150 | 1.3 | 100 | 50 | 35 | 11
Absolute Maximum Ratings Electrical Characteristics FMN-G14S 200 | 50| 70 -40to +150 | 1.0 50 | 100 | 50 "
Part No. ; Ve | Ir | trr1 | trr2 | Fig. FML-G14S ’ -40to+150 | 1.3 | 100 | 50 | 35
art No Vem | lIF@av | lIrsm | Ti | Tstg o | @A) | s | s | No.
V| @@ C) max | max | max | max FMG-G26S 40| 50 | -40to+150 | 2.5 | 500 | 100 | 50
AGO1Y 25 | -40to+150 | 1.2 | 100 | 100 | 50 | 2 FMN-G16S 50| s0 —-40to +150 | 1.2 50 | 100 | 50 | 11
1.0 .
EGO1Y 30 | -40to+150 | 1.2 | 100 | 100 | 50 | 3 FML-G16S 600 -40to+150 | 1.5 | 100 | 50 | 35
EG 1Y 7011 | 30 | -40to+150 | 1.2 | 100 | 100 | 50 | 4 FMG-G36S 80| 80 |-40to+150 | 25 | 500 | 100 | 50 | 12
RG 10Y 15 50 -40to +150 | 1.1 500 | 100 50 5 FML-G26S 100 | 100 —40to +150 | 1.7 100 65 40 »
RG 2Y -40to +150 | 1.1 | 500 | 100 | 50 | 6 FMD-G26S - 40t0+150 | 1.7 | 100 | 50 | 30
RG 4Y -
€ 8.5 | 100 | -40to+150 | 1.3 1000 | 100 | S0 | 8 FMG-G2CS 40| 30 | -40to +150 | 4.0 50 | 100 | 50 | 11
AG01Z -40to+150 | 1.8 | 100 | 100 | 50 | 2 1000
0.7 | 15 FMG-G3CS 50| 60 | -40to+150 | 3.5 | 100 | 150 | 70 | 12
EG01Z -40to +150 | 1.9 50 | 100 | 50 | 3
EG1Z 0.8 | 15 | -40to +150 | 1.7 50 | 100 | 50 | 4
ALO1Z 25 | -40to +150 | 0.98 | 100 | 50 | 35 | 2
_— 1.0 B Center-tap Type
EN01Z 50 | -40to+150 | 0.92 | 10 | 100 | 50 | 3 - - - —
RG 10Z ia 5 4010 +150 | 1.5 500 | 100 50 5 Absolute Maximum Ratings Electrical Characteristics .
RG 2Z : —40t0+150 | 1.5 | 500 | 100 | 50 | 6 PartNo. | Vaw |lrgy | lesm | Ti | Tstg | VE | In |l a2 ) (g
v | @ @ V) [ @A) | (@) | () | No.
EL1Z 20 | -40to +150 | 0.98 | 100 | 100 50 | 4 (°C) max | max | max | max
EL02Z 200 | 15 | 25 | -40t0+150 | 098 | 50 | 40 | 30 | 3 FMG-12S,R 50| as -40to+150 | 1.8 | 500 | 100 | 50
RN 1Z 60 | 40to+150 | 0.92 | 20 | 100 | 50 | FML-12S ’ -40to+150 | 0.98 | 150 | 40 | 30 0
RL 102 a0 | #0t0+150 | 098 | 50 | 50 | 35 FMG-228R | | | g |T40t0+150 | 18 | 500 100 | 50
AL 20 ~40t0+150 | 0.98 | 100 | S0 | 35| . FML-225 ) —40to +150 | 0.98 | 250 | 40 | 30
AN 22 70 | 40to+150 1 092 | 50} 100 | 50 FMG-32S,R 4010 +150 | 1.8 | 1000 | 100 | 50
RN 32 -40to+150 | 0.92 | 50 | 100 | 50 | 7 —_ 20.0 | 150 10
3.0 | 80 FML-32S -40to+150 | 0.98 | 600 | 40 | 30
RG 4Z -40to +150 | 1.7 |1000 | 100 | 50 | 8
RL 3z g |~40to+150 095 | 50 | 50| 357 | RAEFISER | 5o | 30 |#0t0+150 | 1.8 | 500 | 100 | 50
AL 4z 35 40104150 | 095 | 150 | 50 | 85 | FML-13S 40 | -40to +150 | 1.3 50| 50 | 35 o
RN 4Z 120 | -40to +150 | 0.92 50 | 100 50 FMG-23S,R 300 | 10.0 65 | -40to +150 | 1.8 500 | 100 50
AGO1 o —40to+150 | 1.8 | 100 | 100 | 50 | 2 FML-23S | 70 | -40t0o+150 | 1.3 | 100| 50 | 35
7 | 15
EGO1 -40 to +150 | 2.0 50 | 100 | 50 | 3 FML-33S 200 100 | -40to+150 | 1.3 | 200 | 50 | 35 10
EG1 08 | 15 | -40to+150 | 1.8 50 | 100 | 50 | 4 FMG-33S,R " | 150 | -40to +150 | 1.8 | 1000 | 100 | 50
R 12 | 5o [=A0t0+150 | 1.8 | 500 | 100 | 50 | 5 FMG-14S,R 50| 35 |40to+150 | 20 | 500 100 | 50
a2 400 —40to+150 | 1.8 | 500 | 100 | 50 | 6 FML-14S | 40 [oto+150 [ 13 | S0 s0 | 35 |
EL1 . 20 | -40 to +1 1.3 10 | 100 | 50 | 4
15 0to +150 FMG-24S,R 80| 65 |-40to+150 | 2.0 | 500 | 100 | 50
RL 2 2.0 | 40 | -40to +150 | 1.3 10| 50| 35| 6 400
FML-24S 10.0| 70 | -40to+150 | 1.3 | 100 | 50 | 35
RG 4 3.0 | 80 |-40to+150 | 1.8 | 500 | 100 | 50 | 8
Te 35 | 80 | 20t0+150 | 13 | 100 | 50 | 35| 7 FMG-34S,R 16.0 | 100 | -40to +150 | 2.0 |1000 | 100 | 50 10
EGO1A 10 | 40t0+150 | 20 | 100 | 100 | 50 | 3 FML-34S 20.0 | 100 | -40to+150 | 1.3 | 200 | 50 | 35
AGOIA 05 Mo T 20t0+150 | 1.8 | 100 | 100 | 50 | 2 FMG-26S,R 6.0 | 50 | -40to+150 | 22 | 500 | 100 | 50 | 9
EG1A 0.6 | 10 | -40to+150 | 20 | 100 | 100 | 50 | 4 FMG-36S,R | 600 | 15.0 | 80 | -40to+150 | 2.2 |1000 | 100 | 50 10
RG 10A 10 | 5o [T40to+150 | 20 | 500 | 100 | 50 | 5 FML-36S 20.0 | 100 | -40to+150 | 1.7 | 100 | 65 | 35
RG 2A 600 | -40to +150 | 2.0 | 500 | 100 | 50 6
RL 2A 1.2 | 30 | -40t0o+150 | 1.55 | 50 | 50 | 35
RG 4A 0 | -40to+150 | 2.0 | 500 | 100 | 50 | 8 .
20 [0 [A0to+ m Bridge Type
RL 3A 60 | -40to +150 | 1.7 50| 50| 35| 7 _ _ - —
RL 4A 3.0 80 | —401to +150 | 1.5 50 50 35 8 Absolute Maximum Ratings Electrical Characteristics .
APO1C —40to+150 | 4.0 | 100 | 200 | 80 | 2 PartNo. | Vew | Irqy | lrsw | Ti | Tstg | Yo | In | trrl o) b2 0g-
0.2 5 ) ®) (A) (\Y] (HA) | (ns) (ns) b
EPO1C -40 to +150 | 4.0 5 | 200 80 3 (°C) max | max | max | max
RU 1P 1000 |04 | 10 | -40t0+150 | 4.0 5| 100 | 50 | 5 RBV-602L | 200 | 6 | 100 |-40to+150 | 1 | 250 | 50 | 35 |13
EGO1C 0.5 | 10 | -40to0 +150 | 3.3 50 | 100 | 50 | 3
RG1C 0.7 | 10 | -40to +150 | 3.3 20| 100 | 50 | 5
RG 4C 2.0 | 60 |-40to+150 | 3.0 | 500 | 100 | 50 | 8
RP 1H 2000 | 0.1 5 | -40to +150 | 7.0 20 | 200 | 80 | 5



Schottky Barrier Diodes

B Surface-mount Type

B Frame 2-pin Type

General-purpose Diodes

Absolute Maximum Ratings Electrical Characteristics Absolute Maximum Ratings Electrical Characteristics
PartNo. | vau |Ir@y | lrsm | Ti | Tstg (\(,F) (nl'lRA) ::T:II\F; I;;(g, PartNo. | vay | Iray | lrsw | Ti | Tstg (\(,F) (nI1RA) rr‘r:k; ';Ig
™ | @ | @ = max | e |TE100°C v | @ | @ = mow | e |TE=100°C
SFPJ-53 10 | 30 | -40to+150 | 045 | 1.0 | 10 FMB-G14 30 | 60 | -40to+150 | 0.55 5 | 100
SFPE-63 bo | 4o [TOto+150 | 055 | 02 - ; FMB-G14L | 40 | 50 | 60 | -40to+150 | 0.55 5 | 100 |11
SFPJ-63 30 -40to+150 | 045 | 2.0 | 20 FMB-G24H 10.0 | 150 | -40to +150 | 0.55 | 10 65
SFPJ-73 30 | 50 | -40to+150 | 045 | 3.0 | 30 FMB-G16L | 60 | 6.0 | 50 | -40to+150 | 0.62 5 50 |11
SPJ-63S 6.0 | 50 | -40to+150 | 045 | 3 |80 |14 FMB-G19L | 90 | 4.0 | 60 | -40to+150 | 0.81 5 35 |11
SFPB-54 1.0 | 30 | 40to+150 | 0.55 | 1 50
SFPB-64 15 | 60 | -40to+150 | 0.55 | 5 0 |
SFPE-64 b0 |40 | 40to+150 | 06 02 |7 20,
SFPB-74 40 60 | -40to +150 | 0.5 5 50 B Center-tap Type
SPB-G34S 3.0 50 -40to +150 | 0.55 3.5 50 Absolute Maximum Ratings Electrical Characteristics
SPB-G54S 50 | 60 | -40to+150 | 0.55 | 5 50 |14 PartNo. | Ve | Irgy | lrsw | Ti | Tsta | Ve I | o | R
SPB-64S 60 | 50 | -40to+150 | 0.55 | 35 | 50 v @ ® ) mex_| om0
SFPB-56 07 | 10 | -40to+150 | 0.62 | 1 75 FMB-24 40| 50 | -40to+150 | 055 | 5 35
SFPB-66 60 | 20 | 25 | 0to+150 | 069 | 15 |1 FMB-24M 60| 60 | 40to+150 | 055 | 5 % |
SFPB-76 40 | -40to+150 | 062 | 2 20 FMB-24L 10 60 | 40to+150 | 055 | 5 35
SPB-G56S 50 | 60 | -40to+150 | 0.7 3 50 |14 FME-24L 80 | -40to +150 | 0.6 05 | 30
SFPB-59 oo |07 | 10 | -40to+150 | 081 | 5 |, FMB-34S w0 L2 75 | -40to+150 | 058 | 5 35 |10
SFPB-69 15 | 40 | -40to+150 | 0.81 | 2 10 FMB-24H -40to +150 | 055 | 7.5 | 50
FME-24H 45 | 100 | 40to+150 | 08 075| s0 |
MPE-24H -40t0 +150 | 0.6 0.75 | 1,30, | 15
FMB-34 150 | -40to+150 | 0.55 | 10 65
m Axial Type FMB-34M 30 | 300 | -40to+150 | 0.55 | 20 100 |'°
Absolute Maximum Ratings Electrical Characteristics FMB-26 40| 40 | -40to+150 | 0.62 1 20
PartNo. | Vo | ey | trow | TI | Tsta | Mo | I (*_,',:AF)‘ T FMB-26L | | 10 | 50 | 40to+150 | 062 | 25 | 50 °
v | @ ® ) ez | e RN FMB-36 15 | 100 | -40to+150 | 0.62 | 5 5 |
AK 03 1o |25 | #0to+150 | 055 1 | 53%q| 2 FMB-36M 30 | 150 | 40to+150 | 0.62 | 10 150
EK 03 40 | -40to +150 | 0.55 5 50 | 3 FMB-29 40| 50 | -40to+150 | 0.81 3 5 |
EK 13 15 | 40 | -40to +150 | 0.55 5 50 | 4 FMB-29L o 80| 60 | -40to+150 | 0.81 5 35
RK 13 30 | 1.7 | 60 | -40to+150 | 0.55 5 5 | 5 FMB-39 15 60 | -40to+150 | 0.81 | 10 50 | o
RK 33 25 | 50 | -40to+150 | 0.55 5 5 | 6 FMB-39M 20 | 150 | -40to+150 | 0.81 | 15 60
RJ 43 50 | -40to +150 | 0.45 3 30
RK 43 %0 T80 [ a0to+150 | 085 5 s | °
AK 04 1o |28 | oto+150 | 085 | Ty | 2 .
EK 04 40 | -40t0+150 | 055 | 5 50 | 3 ® Bridge Type
EK 14 1.5 40 -40to +150 | 0.55 5 50 4 Absolute Maximum Ratings Electrical Characteristics
RK 14 % 37 60 | 4otos150 | 085 5 50 | 5 PartNo. | Vay | Iry | Irsm | Ti | Tstg | Vr |F}L\ (*:n‘ ,[\F)' Z'g
RK 34 25 | 50 | -40to+150 | 0.55 | 5 5 | 6 V@@ C) x| ey Tetoee)
RK 44 30 | 80 | -40to+150 | 0.55 5 50 | 8 RBV-406B | 60 | 4.0 | 40 | -40to+150 | 0.62 2 20 |13
AK 06 o7 | 10 LT0to+150 | 062 1 75| 2
EK 06 -40to +150 | 0.62 1 75| 3
EK 16 -40to +150 | 0.62 1 15 | 4
RK 16 80 | TS B e 50 | 062 1 15 | 5
RK 36 20 | 40 | -40to+150 | 0.62 2 20 | 6
RK 46 35 | 70 | -40to+150 | 0.62 3 35 | 8
AK 09 -40to +150 | 0.81 1 5 | 2
07 | 10
EK 09 -40to +150 | 0.81 1 5 | 3
EK 19 -40to +150 | 0.81 2 10 | 4
RK 19 %0 | A e 50 | 081 2 10 | 5
RK 39 20 | 50 | -40to+150 | 0.81 3 15 | 6
RK 49 35 | 60 | -40to+150 | 0.81 5 35 | 8
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General-purpose Diodes - External Dimensions

Fig. 1 Fig. 2 Fig. 3
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General-purpose Diodes - External Dimensions

(Unit: mm)
Fig. 12 Full-mold Fig. 13
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General-purpose Diodes - Taping Specifications

Taping Specifications

Taping . ; . . . : . Packaging
Name Taping Dimensions (mm) Packaging Dimensions (mm) and Markings Quantity
Emboss taping - Reel
452 ﬁ 4.0*" 415 @7 Marking of Part No.,
—— ~ Lot No., quantity, etc.
g LA D+4 [
<1 AN d
M = 2 |ig ‘
V Bl [\ [\ § Sl w l | o
] i ] 8 8 © 1,800 pcs.
N
1354 | |2.0min|_|1.35%¢ L—L w0l -8 per reel
. T 04! . o
5.1-01 1.5 -
Pull out direction
©
N
A suffix "V" is 31 05
added to Part (1) The cathode is on the right-hand side when viewed in the pull out direction. L_" 2.0
(2) The electrode side of the product is on the bottom when casing.
No. for _tape (3) A leader tape of 150 to 200 mm in length is provided.
packaging. (4) The leading and trailing edge of the leader tape are provided with a pitch of at least 10 mm.
(5) Reversed polarity taping available on request (specify taping name "VL").
Axial taping Reel
Marking of Part No.,
. »I 0.5max 21 1 058 . Lot No. and quantity 5,000 pcs.
.—-t- o 157 Core Flange
V = i = per reel
: = : 8 <2.7¢ body>
— © SRR
= = = S %j g 2.4¢ body
£ S
(Blue) é |(White) 10.
A suffix "V is 6008 8Els20% e.0}f'8 251" 3,000 pcs.
added to Part o] rﬂ 0.5max 81 (44 body)
No. for tape -
packaging.
Axial taping Ammunition (Ammo) pack
os Broken lines: perforations 2’000 pcs.
s _o1.0.5max 11,010 K
V1 ping i per box
7 L 7 P (2.7¢ body)
= 0= = R 3000 pcs.
g . iy — 1 3 (2.4¢ body)
A suffix "V1" is Eez e — 3 255max
added to Part el o ,| o Marking of Part N 1000 pcs.
No. for tape 6.00° oEl 5207 6.0}{' arking of Part No.,
- for tap Lot No. and quantity (44 body)
packaging. REHH 0.5max
Axial taping Ammunition (Ammo) pack
_“_()Smax o 0i933 Broken lines: perforations
VO f— N\ 2,000 pcs.
A
R —— et T per box
= — (2.7¢ body)
= S g 3000
A suffix "VO" is o P m@'& pcs.
added to Part 6.0'3 SE| 26.0"0 6.0 ; | (2.4¢ body)
No. for tape Marking of Part No.,
packaging s g 0.5max Lot No. and quantity
Axial taping Reel
Marking of Part No.,
+ +0.5 N
0.5 £ 1,010 . Lot No. and quantity
V3 5 :-‘t e ﬁ 15% Core Flange
= i = % 1,500 pcs.
_ — _ 0
_ == _ 3 : NSh A W P per reel
== ° — i 3] g
- I } Sy @ (5.2¢ body)
A suffix "V3" is - —t—= / ‘ »
(Blue) wr white] 25™
il%d?grttgg : n 6.q]8 2| 520" 6.0]I3 N 75—
. 81"
packaging. Qj = 0.5max Stopper




General-purpose Diodes - Taping Specifications

Taping Specifications

Taping - - - - - - ; Packaging
Name Taping Dimensions (mm) Packaging Dimensions (mm) and Markings Quantity
Axial taping Broken lines:
P _.1.0.5max ? 1.0°%8 Ammunition perforations
— "—'t" — (Ammo, - f
V4 — Lack ) = / AAAA g
- == - < E 1,000 pcs.
_ — _ ° S:;TJ“"LE 0 - per box
A suffix "V4" is P R~ ) ‘&; (5.2¢ body)
?\l?)d?grttc;s:rt 6.4 8 2E[ 52,07 6.0|f'3 255max \1
pac.:kaging. = =g 0.5max Marking of Part No., Lot No. and quantity.
. . 6359 457410 "
Radial taping a1 Ammunition (Ammo) pack Broken lines:
T —7 \ perforations
W R ¥ T)ﬁ i — 4,000 pcs.
Bl 124 T g er box
NH 15 ANODE )ﬂ & p
;_— \ mwm = <27¢ bOdy >
A suffix "W" is Of [© T 7s 0.6¢ leads only
added to Part { 340 ‘ é‘?
No. for tape 3.8597 | |5.0:05 | max |
N 12,703 Marking of Part No., Lot No. and quantity.
packaging.
Radial taping Ammunition (Ammo) pack
: : 6.35%13 12,7110
(applies to A0 series) e X
0 £
3o 2
WS i i
2|E ) ) : B
{H D &:7 O L% —x Marking of Part No.,
( 0 [e) o Lot No. and quantity
:dsduefgxt;vg::t ° ss57] 5983 $4.0%02 >
12,7 3 —
No. for tape =a—a T 3 2,500 pcs
packaging. ANODE & ’ P
o) © per box
Rad.lal taping . ‘z-gil-:s o z 5 (2.4% body)
(applies to A0 series) §9‘° o= y 57
O
N\ -E&J ° | 340max |
WK 2 oo 2,755 [{||] ‘ 30° 51415
@ |55 _—
R Ak
SRR P A NI
A suffix "WK" is ) 8400 [ O T O[O ] T =
added to Part R~ $3.0102 12.7*%9 | |3.8507
No. for tape °l aa 12.7+19
packaging.
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General-purpose Diodes - Taping Specifications

Power Surface-mount - Taping Specifications

Taping : : : . : : . Packaging
Name Taping Dimensions (mm) Packaging Dimensions (mm) and Markings Quantity
Part No. .
Pull out direction [ Quantty | Disc: both-face white
—_— - ted dboard
VL O OO OO O Core: ?:z:rrrl:g:setylf)zl‘r oar
3,000 pcs.
A suffix "VL" is per reel
added to Part 2,001 5
No. for tape 4.0 TV g0 [ 3.4 max
packaging. R S =~
¥ p 1 O—UTOC
ri=Tewial
e - —
29| =g { (
0‘330.1
s w1 03
Pull out direction
VR |(coosos
o 2 3,000 pcs.
EI @ EI ol per reel
A suffix "VR" is g
added to Part
No. for tape
packaging.
High-voltage Diodes - Taping Specifications
el Taping Dimensions (mm) Packaging Dimensions (mm) and Markings Packaging
Name Quantity
Axial taping
(N (N
V1 = Lot No.
— ot No.
- Quantity 5!000 pCS.
— per reel
: #7515
A suffix "V1" is %
added to Part N 1] ] :E:
No. for tape o “ +— -
packaging. 5 58 J $340*2
Axial taping o
]
VD - Part No.
— Lot No.
= Quantity 8,000 pcs.
- per reel
A suffix "VD" is .
added to Part I~ I~
No. for tape 610 5841 |

packaging.




General-purpose LEDs

Uni-Color LED Lamp

Absolute Maximum Ratings

Electro-optical characteristics (Ta=25°C)

£
=3 .
(Ta=25°C) £ | Emitting Part No. | Lens VF Iv Ap ohi § 2
H 5 - Ip o 3
. Unit Ratings Ratings g color color ) (Med) | ongiion (nm) material % hg_’
GaP [GaAsP|Gaasas|AGainP] InGaN| GaN typ | max | typ |IFmA)| typ g
13 mA 30 Utrahigh- | SELU1250CM | Clear | 2.0 | 2.5 | 900 | 20 | 635 |AdGalnP|O
intensity red
Ale | mA/°C -0.45 Above 25°C SEL1250SM | Tinted 75 0
Red _ 19 | 25 —— 20 | 630 | GaAsP —
i mA 100 ‘ 70 | f=1kHz, tw=100ps SEL1250RM | Diffused 48 0
Vi v 3 4 5 SEL1850AM | Jinted 90 O
Amber Diffused 19 | 256 — 20 610 | GaAsP —
Top °C -30 to +85 -25 o +85 o SEL1850DM | orange 60 0
Tstg | °C 30 to +100 5 | Orange |SEL1950KM | Jinted | 19 | 25 | 96 | 20 | 587 | GaAsP |O | 4
.'ﬁ SEL1450EKM | Gracd 190 o)
0 Green Diffused 20 | 25 — 20 560 GaP [—
SEL1450GM-YG Diffuse 120 0
Pure green | SEL1550CM | Clear | 2.0 | 25 | 72 | 20 | 555 GaP |O
Ultra high-
Electro-optical characteristics (Ta=25°C) | & ftasypiegen| SELUTDS0CM| Clear | 33 | 40 |6000| 20 | 525 | InGaN | X
2 | Emitting bartNo. | LeNS | VF v w | g2 e o e SELUTESOCM | Clear | 33 | 40 [1850 | 20 | 470 | InGaN | X
] - — hip | 8| 5 .
B || et color| () [(med) o g (M) | terial £\ o o0 | SEL1615C | Clear | 175| 2.2 | 700 | 20 | 660 | GaAtas |X | 5
t max | t IF(mA) | t :
S — £i2 yp || typ ° Deepred |SEL1111R  |Pifused| 90 | 25 | 14 | 10 | 700 | GaP |X
EL1110R  [Diffuse 28 X .
red (a ] % | Red |[SEL1211R |Piffused| 19 | 25 | 12 | 20 | 630 | GaAsP | X
Deepred |SEL1110W  [Pifueed) 50 | 25 | 28 | 5 | 700 | GaP |X 2 Diffused
i G | Amber |SEL1SID Qo) 19 | 25 | 80 | 10 | 610 | GaAsP | X
SEL1110S | Tinted 45 X S : 6
> | Orange |SEL1911D  |Diffused| 19 | 55 | 80 | 10 | 587 | GaAsP | X
' SEL1610W  |Diffused 1000 X g ,:-:nged
.I:Itgh-‘t , white | ol 59 20 | 660 | Gaasas © | Yellow |SEL1711Y  |Qifused| 20 | 25 | 13 | 10 | 570 | GaP |X
intensity re -
SEL1610C | Clear 1200 X Green [SEL1411G  |Pifused| 50 | 25 | 30 | 20 | 560 | GaP |X
Diffused .
rea 2R e as L2 0 | ss0 | caas R Utra ok ;| SELU1253CMKT | Clear | 20 | 25 | 200 | 20 | 635 | AfGalnP| X
Tinted «© i
SEL1210S | g s X EF{, pranigh o SELUIBSSCMKT | Clear | 20 | 25 | 450 | 20 | 615 | AdGainP| X | 7
i (=2} -
anter |10 SR | e LB o | ero | s ) S| Green | SELSSCEMKT| Tred | 20 | 25 | 140 | 20 | 500 | GaP |X
SEL1BIOA | JTnted | | | g X SELA1108 | Tinted ” ”
red d
SEL1910D | Snge 14 X e o P 0 ] 0™ T X
O K X I  E—
oo SEL1910A | Tinted e 25 10| S| G X SEL4210S | Tinted 30 X
: Red _ 19 | 25 —— 20 | 630 | GaAsP —
SEL17I0Y | TaSe 2 X SEL4210R  |Diffused 17 X
Yellow a1 20 | 25— 10| 570 | GaP SEL4S10A | Tinted %
SEL1710K inte 65 X 20
yellow Amber T 49 | 25 —— 10 | 610 | GaAsP —
SEL14106 | grese 3 X SEL4BIOD  |Dfused 15 x
T | Green 20 | 256 —— 20 560 GaP  — .
e SEL1410E Tinted 84 2 X SEL4910A I;::%i 26 X |8
(] green Orange - 19 | 25 — 10 587 | GaAsP —
oy SEL4910D | Diffused 16 X
S |Pure green | SEL1510C Clear | 20 | 25 | 50 | 20 | 555 GaP | X orange
Diffused SEL4710K Tiv;lted 36 %
SEL1210RM | P'red 3 RS Yellow YN | 90 | 25 —— 10 | 570 | GaP |—
Red : 19 | 25 20 | 630 | GaAsP Diffused
SEL1210SM | Tinted 75 X SELATIOY | yelow 1 X
. SEL4410E | Tinted 87 X
pmper Lom810OM S 1o | 25 L 1o | 610 | cane L Green o120 | 25 —— 20 | 50 | GaP [—
SEL1810AM | Tinted | ™ | " | 7 I = SELAN0G | Tgreen “ X
orange
- S |Puregreen | SEL4510C | Clear | 2.0 | 25 | 45 | 20 | 555 | GaP | X
SEL1910DM | Diffused 19 X o
orange o Tinted
Orange : 19 | 25 —— 10 | 587 | GaAsP — 2 = SEL4114S inte 38 0
SEL1910AM | Tinted 34 X < | Deepred " 90 | 25 —— 10 | 700 | GaP [
- SEL4114R  |Diffused 28 o)
Yellow |SEL1710KM | Tinted | 20 | 25 | 65 | 10 | 570 | GaP | X SEL4214g | Tinted 0
" red 40
SEL1410GM | Piffused 30 X Red Difsea| 10 | 28 [, 2 | 630 | GaAsP
Green o] 20| 25— 20| 0 | G — SEL4214R red 24 O
SEL1410EM | Tinte 84 X "
green SEL4814A | Tiofed 20 0
Puregreen SEL1510CM | Clear | 20 | 25 | 50 | 20 | 555 | GaP |X Amber SEL4giaD |Ditused 19 | 25 5 | 10 | 610 | GaAsP o]
e hoh 4 | SELU1210CXM | Clear | 20 | 25 | 280 | 20 | 635 | AfGalnP| X SELA91aA | Tinted % ole
orange
Ultrahigh- Oran 19 | 25 —— 10 | 587 | GaAsP —
gty onter | SELUIB10CXM | Clear | 2.0 | 25 | 570 | 20 | 615 |AlGalnP| X . "% I SEL4914D Difused » 1o
Ultra high- "
iy ponges| SELUIDIOCXM | Clear | 3.3 | 40 |2000| 20 | 525 | InGaN | X N SELATIAK | Tiied 2o | e " ol oo | oo 0
Ultra high- ellow . 0 | 25— aP I~
intonsity biue | SELUIE10CXM | Clear | 33 | 4.0 | 600 | 20 | 470 | InGaN | X SEL4714y  |Diffused 27 0
SEL4414E | Gracd 69 @)
Green Diffused 20 | 25 — 20 560 GaP [—
SEL4414G | Diffuse 48 0]
Pure green | SEL4514C Clear | 20 | 25 | 26 | 20 | 555 GaP | O
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General-purpose LEDs

Uni-Color LED Lamp

Electro-optical characteristics (Ta=25°C) ‘g’ Electro-optical characteristics (Ta=25°C) ‘g’
= Emitting Lens VE v A\p g 2 2 Emitting Lens VF \Y Ap £ 2
= Part No. — Chi B | g = Part No. — Chi S
2 color color V) (md) [oongiion|_(NM) mat%rial g = 2 color color v) (M) [ oiion|_(NM) mat%rial g &
typ | max | typ |IF(mA)| typ 8 typ | max | typ |IF(mA)| typ 8
SEL6110S | Tinted 39 0 SEL2510C | Clear 43 X
Deep red - 20 | 25 —— 10 700 GaP — Pure green - 20 | 25 —— 20 555 GaP —
SEL6110R  |Diffused 26 o) SEL2510G | Piffused 8.2 X
o SEL6210S | Tinted o las L oo | s | o 0] o | SELU2D10C | Clear | 33 | 40 [1200| 20 | 525 | InGaN | X |13
SEL6210R  |Diffused 18 0 e o el SELU2ETOC | Clear | 33 | 40 | 400 | 20 | 470 | InGaN | X
SEL6B10A | Tinted 22 0 Blue |SEL2E10C | Clear | 3.8 | 48 | 60 | 20 | 430 | GaN |X
Amber : 19 | 25 —— 10 | 610 | GaAsP — ,
SEL681OD | Bffieed 96 0 fed SEL22158 | Tinted io | 25 45 o | oo | cansp 1 X
SEL6910A | ool 2 0 * lseozism  [omusea | 7 g X
Orange - 19 | 25 — 10 | 587 | GaAsP — 10 2 -
SEL6910D | Qiffued 1 0 é Anber SEL2815A | ginted io | 25 80 o | o0 | catep X
SEL6710K | Tinted a7 0 3 SEL2815D  |Diffused| | " | gy %
Yellow Dy_:":;vd 20 | 25— 10 | 570 | GaP |— ® ‘;'_a:g:
SEL6710Y  |Diffu 1 0 SEL2915A inte 81 X
yellow orange
- Orange - 19 | 25 —— 10 587 | GaAsP —
Sroon SEL6410E | Tinted 2o | 25 90 o | %0 | G 10] SEL2915D | Qifueed 53 X |14
SEL6410G | Ciffused 30 0 Yelow SEL2715K | Jinted 20 | 25 130 o oo | cr 1 X
SEL6510C Clear 42 @) SEL2715Y D)jgllilg\?vd 110 %
Pure green . 20 | 25 — 20 | 555 GaP  — -
SELG510G  |Piffused 96 0 SEL2415E | Tinted 110 X
- Green - 20 | 25 — 20 560 GaP —
Red |SEL6214S | Tinted | 19 | 25 | 18 | 20 | 630 | GaAsP |O SEL2415G | Piffused 72 X
Amber |SEL6814A | Jited | 1.9 | 25 | 90 | 10 | 610 | GaAsP | O Pure green | SEL2515C | Clear | 20 | 25 | 52 | 20 | 555 | GaP |X
merefl” |SELSBBI4C | Clear | 20 | 25 | 120 | 20 | 600 |AdGainP | O S | Deepred |SEL2111R  |Difused| 29 | 25 | 07 | 10 | 700 | GaP |X
- S -
orange SEL6914A | Tinted io | 25 8.0 o | ser | canep 0 £ | Orange |SEL2911D  |Offweed) 19 | 25 | 33 | 10 | 587 | GaAsP | X |15
; 9| 25 —— — S ,
SEL6914W  |Diffused 5.0 0 S| Green |SEL2411G  |Pifused| 20 | 25 | 18 | 20 | 560 | GaP | X
n 1" -
SEL6714K | Jited 66 0 Deepred |SEL4117R  |Piffused) 99 | 25 | 14 | 10 | 700 | GaP |X
Yellow , 20 | 25— 20 | 570 | GaP (— .
SEL6714W  |Piffused 30 @) o | Amber |SEL4817D  |Rfveed) 19 | 25 | 75 | 10 | 610 | GaAsP | X
c
2| Green |SEL6414E | Tinted ) 560 0 3 | Orange |SEL4917D  |Difiveed| 19 | 25 | 75 | 10 | 567 | GaAsP | X [16
3 g 20 | 25 —— 20 GaP  — :
| Deep green| SEL6414E-TG | Tinted 18 558 0 & | Yolow |SEL4717Y  [Bfused| 50 | 25 | 14 | 20 | 570 | GaP [X
[l
Pure green | SEL6514C | Clear | 20 | 25 | 12 | 20 | 555 | GaP |O Green |SEL4417G  |Pifused) 20 | 25 | 16 | 20 | 560 | GaP |X
Red |SEL62158 | Tinted | 19 | 25 | 45 | 20 | 630 | GaAsP | O Red |[SEL1213C | Tinted | 19 | 25 | 7.0 | 20 | 630 | GaAsP | X
Orange |SEL69T15A | Jioted | 1.9 | 25 | 60 | 20 | 587 | GaAsP | O Amber |SEL1813A | Jinted | 19 | 25 | 80 | 20 | 610 | GaAsP | X
Yellow [SEL6715C | Clear | 20 | 25 | 90 | 20 | 570 | GaP |O |12 Orange |SEL1913K [ fined | 1.9 | 25 | 80 | 20 | 587 | GaAsP | X
- : 17
Green |SEL6415E | Tried | 20 | 25 | 81 | 20 | 560 | GaP |O o | Yellow |SEL1713K | Jinted | 20 | 25 | 15 | 20 | 570 | GaP |X
S .
Pure green | SEL6515C | Clear | 20 | 25 | 44 | 20 | 555 | GaP |O T | Green |SEL1413E | Tred)| 20 | 25 | 12 | 20 | 560 | GaP |X
SEL2110S | Tinted 4 X § Pure green | SEL1513E  |jgiiecen| 20 | 25 | 50 | 20 | 855 | GaP |X
Deepred |SEL2110R  |Piffused| 59 | 25 | 1.8 | 10 | 700 | GaP |X § Green |SEL6413E | Tnted | 20 | 25 | 14 | 20 | 560 | GaP |O
, — — g 18
SEL2110W  |Diffused 18 X @ |Pure green | SEL6513C | Clear | 20 | 25 | 50 | 20 | 555 | GaP |O
e yreq | SEL2610C | Clear | 1.75| 22 | 350 | 20 | 660 | GaAfAs | X »; B tyreq | SEL2613CS-S | jontedy | 1.7 | 25 | 80 | 20 | 660 | GaAlAs | X
SEL2210S | Tinted 40 X ‘q;; Red |SEL2213C | Clear | 1.9 | 25 | 7.0 | 20 | 630 | GaAsP | X
N 1 1 o )
Red |SEL2210R  [Piffused| 19 | 25 | 15 | 20 | 630 | GaAsP | X S| Amber |SEL2813A oed ] 19| 25 | 80 | 20 | 610 | GaAsP | X
" 1 1 Q
SEL2210W  |Diffused 15 X § Orange |SEL2913K |jgnmcd | 1.9 | 25 | 80 | 20 | 587 | GaAsP | X o
SEL2810A | Tinted 22 X = | Yellow |SEL2713K Twed| 20 | 25 | 17 | 20 | 570 | GaP | X
Amber - 19 | 25 —— 10 | 610 | GaAsP — 13 :
SEL2810D | Qiffieed 9.0 X . SEL2413E | Tinted 20 | 25 14 w | s | oo X
SEL2910A Tinted 16 X reen SEL2413G Diffused : i 12 X
Orange OeN9e | 19 | 25 —— 10 | 587 | GaAsP — green
SEL2910D | Biffused 8.0 X Pure green | SEL2513E | Tried | 20 | 25 | 50 | 20 | 855 | GaP | X
D oh oy | SELU2710C | Clear | 20 | 25 | 270 | 20 | 572 | AfGalnP | X 5 Deepred |SEL1121R  |Pfused) 20 | 25 | 09 | 10 | 700 | GaP |X
SEL2710K | Tinted 40 X S | Amber |SEL1821D  |Diffused) 49 | 95 | 30 | 10 | 610 | GaAsP | X
Yellow yoow | 90 | 25— 10 | 570 | GaP | 2 orange
SEL2710Y  |Diffused 14 X g | Orange |SEL1921D Difieed| 1.9 | 25 | 38 | 10 | 587 | GaAsP | X |20
SEL2410E | Traed 77 X T | Yellow |SEL1721Y Difficed| 20 | 25 | 7.0 | 10 | 570 | GaP |X
Green - 20 | 25 —— 20 | 560 GaP — = -
SEL2410G | Bfffused 20 X Green |SEL1421G  |Pifused) 90 | 25 | 12 | 20 | 560 | GaP |X




General-purpose LEDs

Uni-Color LED Lamp

Electro-optical characteristics (Ta=25°C) | § Electro-optical characteristics (Ta=25°C) | § .
é Emitting Part No. Lens VE Ivi Ap i § 2 .é Emitting Part No. Lens VF v Ap . E 2
2 color color v) (MCd) [ congiion|_(NM) maItF:eriaI f_:? = 5 color color v) (M) [ congiton| M) gr:t%rial fEa% =
typ | max | typ |IFmA)| typ 8 typ | max | typ |IFmA)| typ 8
_ | Red |SEL1222R Diffued| 1.9 | 25 | 90 | 20 | 630 | GaAsP | X B tyreq | SEL4628C-S | Clear | 1.7 | 22 | 200 | 20 | 660 | GaAlAs | X
:% Amber |SEL1822D |Rffweed)| 19 | 25 | 48 | 10 | 610 | GaAsP | X Red |SEL4228C | Clear | 1.9 | 25 | 27 | 20 | 630 | GaAsP | X
é Orange |SEL1922D |Qfvsed| 1.9 | 25 | 45 | 10 | 587 | GaAsP | X " Amber |SEL4B28A | Jinted | 19 | 25 | 14 | 10 | 610 | GaAsP | X
f Velow SEL1722Y | Gffused 20 | 25 |78 | ol s | cp | X Orange |SEL4928A | Jinted | 19 | 25 | 14 | 10 | 587 | GaAsP | X
B SEL1722K | Timted | | 7| qp X Yelow |SELAT28K | Thed | 20 | 25 | %0 | 10 | 570 | Gap | X |
9 yellow b ellow yellow .
Green |SEL1422G  |Pffused) 20 | 25 | 72 | 20 | 560 | GaP |X § Green |SEL4428E | Tinted | 20 | 25 | 63 | 20 | 560 | GaP |X
Deepred |SEL1120R  |Piffused| 59 | 25 | 09 | 10 | 700 | GaP |X % Deep green| SEL4428B-TG|1inted | 20 | 25 | 18 | 20 | 558 | GaP |X
Lg Red |SEL1220R  [Piffused| 19 | 25 | 48 | 20 | 630 | GaAsP | X i Pure green | SEL4528C | Clear | 20 | 25 | 30 | 20 | 555 | GaP |X
§ Amber |SEL1820D  |Rffweed| 19 | 25 | 30 | 10 | 610 | GaAsP | X » S | Red |SEL4229R Diffused| 19 | 25 | 21 | 20 | 630 | GaAsP | O
@ | Orange |SEL1920D |Qiffused) 19 | 25 | 38 | 10 | 587 | GaAsP | X Amber |SEL4820A | Tinted | 19 | 25 | 18 | 10 | 610 | GaAsP |O
ﬁ Yellow |SEL1720Y  |Bffused) 20 | 25 | 70 | 10 | 570 | GaP |X Orange |SEL4920A | Jinted | 19 | 25 | 18 | 10 | 587 | GaAsP | O |29
Green |SEL1420G  |Pffused) 20 | 25 | 11 | 20 | 560 | GaP |X Yellow |SEL4720KH | Jited | 20 | 25 | 60 | 10 | 570 | GaP |O
. Deepred |SEL1124R  |Pfused| 9o | 25 | 05 | 10 | 700 | GaP | X Green |SEL4429E | Tnted | 20 | 25 | 60 | 20 | 560 | GaP |O
B | Amber |SEL1824D |GEY) 19 | 25 | 40 | 10 | 610 | GaAsP | X . Bty rea | SEL5620C | Clear | 1.7 | 22 | 100 | 20 | 660 | GaAsAs O
g Orange |SEL1924D  |Qiffused| 19 | 25 | 30 | 10 | 587 | GaAsP | X |23 é Red |SEL5220S | Tinted | 19 | 25 | 20 | 20 | 630 | GaAsP | O
E Yellow |SEL1724Y  |BfMised| 20 | 25 | 60 | 10 | 570 | GaP |X % Amber |SEL5820A | Tinted | 19 | 25 | 12 | 20 | 610 | GaAsP |O
T | Green |SEL1424G |Pifused) 50 | 25 | 15 | 20 | 560 | GaP | X % Orange |SEL5920A | Jinted | 19 | 25 | 12 | 20 | 587 | GaAsP | O |30
SEL4225C | Clear 12 X § | Green |SEL5420E | Tued'| 20 | 25 | 20 | 20 | 560 | GaP | O
fed SEL4225R | Piffused el 5.4 20| S0 Gahsp x| ‘E Pure green | SEL5520C | Clear | 2.0 | 25 | 6.0 | 20 | 555 | GaP |O
anber | BB oo | s e X 5 et |SELUSE20C | Clear | 33 | 40 | 60 | 10 | 470 | mGan | O
SEL4825D | Qifueed 40 X é Red |SEL5221S | Tinted | 19 | 25 | 35 | 20 | 630 | GaAsP |O
orange SEL4925A | ginted 1o | 25 | 45 | o | s | caep Rl E Amber |SEL5821A | Jinted | 19 | 25 | 60 | 20 | 610 | GaAsP (O
SEL4925D | Qiffuced 40 X | 24 % Orange |SEL5921A | Tinted | 19 | 25 | 60 | 20 | 587 | GaAsP | O
velow SEL4725K | Jinted 2o | 25 | 18] o | s | e | X % Yellow |SEL5721C | Clear | 20 | 25 | 90 | 20 | 570 | GaP |O ’
SEL4725Y  |Rifised 50 X E Green |SELB421E | Trted | 20 | 25 | 95 | 20 | 560 | GaP |O
5 | Goon SEL4425E | Tinted 20 | 25 | 20 | o | s | cap | X 5 |Pure green | SEL5521C | Clear | 20 | 25 | 35 | 20 | 555 | GaP |O
% SEL4425G | Piffused 10 X e ioh 4 | SELS5223C | Clear | 20 | 25 | 100 | 20 | 635 |AfGalnP | O
© | Puregreen| SEL4525C | Clear | 20 | 25 | 66 | 20 | 555 | GaP | X Red |SEL5223S | Tinted | 19 | 25 | 25 | 20 | 630 | GaAsP | O
E SEL4226C | Clear 12 0 | SELS5823C | Clear 130 0
& | Red D 19 | 25 ——— 20 | 630 | GaAsP [— P 20 | 25 — 20 | 615 |AdGainP —
SEL4226R rod 10 ) SELU5823C | Clear 185 0]
amber SEL4826A | ginted io | 25 | 54 | o | s10 | caep 10] g Amber |SEL5823A | Jinted | 19 | 25 | 35 | 20 | 610 | GaAsP | O
SEL4B26D  |Difused) T | | 45 0 g el | SELSSB23C | Clear | 20 | 25 | 135 | 20 | 600 | AdGainP | O
orange SEL4926A j;ﬁgfi io 25 L% 10 | s | canep 0] s E oot | SELS5923C (?Iear 20 | 25 | 145 | 20 | 590 |AdGalnP | O 32
SEL4926D | QThree 45 o) § | Orange |SEL5923A ooned| 19| 25| 35 | 20 | 587 | GaAsP | O
velow SEL4726K | Jinted wo los L 0 | o0 | aop 0] E oo | SELUST23C | Clear | 20 | 25 | 155 | 20 | 572 | AdGalnP | O
SEL4726Y | Biffused 8.6 0 | Yellow |SEL5723C | Clear | 20 | 25 | 60 | 20 | 570 | GaP |O
creen SEL4426E | Tried 2o | 25 | 20 | w | s | o 10] Green |SEL5423E | Tnted | 20 | 25 | 40 | 20 | 560 | GaP |O
SEL4426G | Pftased 14 0 Pure green | SEL5523C | Clear | 20 | 25 | 13 | 20 | 555 | GaP |O
. Red |SEL4227C | Clear [ 19 | 25 | 15 | 20 | 630 | GaAsP | X ” e ot e| SELUSE23G | Clear | 36 | 40 | 110 | 10 | 470 | InGaN |O
§ | Green |SEL4427EP Tried 120 | 25| 19 | 20 | 560 | GaP | X Blue |SELSE23C | Clear | 40 | 48 | 20 | 20 | 430 | GaN [O
g Red |SEL6227S | Tnied | 19 | 25| 14 | 20 | 630 | GaAsP | O E?g Red |SEL5255S | Tinted | 19 | 25 | 35 | 20 | 630 | GaAsP | O
i Orange |SEL6927A | gt | 1.9 | 25 | 10 | 10 | 587 | GaAsP | O |27 g% Orange |SEL5955A | Tinted | 19 | 25 | 25 | 20 | 587 | GaAsP |O |33
¥ | Green |SELG427EP Tinted | 20 | 25 | 26 | 20 | 560 | GaP |O §§ Yellow |SEL5755C | Clear | 2.0 | 25 | 140 | 20 | 570 | GaP |O
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General-purpose LEDs

Bi-Color LED Lamp

Absolute Maximum Ratings

(Ta=25°C)
m Internal wiring diagram
Parameter Unit Ratings Conditions

IF mA 30 ® ®

Alp mA/°C -0.45 Above 25°C O ® ®

Irp mA 100 f=1kHz, tw=100ps

Vr \' 4
Top °C -30 to +85
Tstg °C -30 to +100

Electro-optical characteristics (Ta=25°C) | § Electro-optical characteristics (Ta=25°C) | §
3| o 3| o
é Part No Emitting | Lens VF Iv Ap E z é’ Part No Emitting | Lens VF Iv Ap E z
g " | color color v) (MCd) [ eiion (nm) | Common| 8 hg_> g " | color color v) (med) [ ion (nm) | Common| 8 hg_>
f=4 f=4
typ | max | typ [IF(mA)| typ 8 typ | max | typ [IF(mA)| typ ]
A Deepred 20 | 25| 15 | 20 | 700 A Red 19 | 25| 25 | 20 | 630
SML11516C Clear Cathode | X SML72423C Clear Cathode | O
B Puregreen 20 | 25 | 50 | 20 | 555 B Green 20 | 25| 35 | 20 | 560
A Red 19 | 25| 65 | 20 | 630 A Red 19 | 25| 25 | 20 | 630
SML1216C Clear Cathode | X 3 SML72923C Clear Cathode
B Green 20 | 25| 90 | 20 | 560 g B Orange 19 | 25| 25 | 20 | 587
<
A Red |j. 119 | 25| 60 | 20 | 630 ? A Amber 19| 25| 25 | 20 | 610
SML1216W white Cathode | X £ |SML78423C Clear Cathode
B Green 20 | 25| 60 | 20 | 560 = B Green 20 | 25| 35 | 20 | 560
O
A Deepred | _ 20 | 25|60 | 20 | 700 Q A Orange 19 | 25| 25 | 20 | 587
SML1516W Diffused Cathode | X @ | SML79423C Clear Cathode
B Pure green 20 | 25| 20 | 20 555 B Green 20 | 25| 35 | 20 560
34
A figh- 17 | 221100 | 20 | 660 A Utaligh- 20 | 25 [ 150 | 20 | 590
o |SML16716CN ensty e | ey Anode | X SMLS79723C |—"SUOH% Gieqr Cathode
g B Yellow 24 | 30| 140 | 20 | 570 B Yellow 20 | 25| 40 | 20 | 570
o -
o A o 17 | 22| 50 | 20 | 660 A Red 19 | 25| 45 | 20 | 630
S |SML16716WN Diffused Anode | X SML72755C Clear Cathode
B Yellow 241 30| 70 | 20 | 570 B Yellow 20 | 25| 75 | 20 | 570
A Amber | 19 | 25| 50 | 20 | 610 A Orange 19 | 25| 40 | 20 | 587
SML1816W Diffused Cathode | X SML79255C Clear Cathode
B Green 20 | 25| 60 | 20 | 560 B Red 20 | 25| 45 | 20 | 630
A Orange | 19 | 25 | 45 | 20 587 A Orange 19 | 25 | 45 | 20 587
SML19416W Diffused Cathode | X B | SML79455C Clear Cathode
B Green 20 | 25| 60 | 20 | 560 g B Green 20 | 25| 75 | 20 | 560
<
[ High-
A Red |_ 19 | 25| 40 | 20 | 630 & A fiah 17 | 22| 50 | 20 | 660
SML12451W Difused Cathode | X B | SML76755WN| 1! Diffused Anode | O
B Green 20 | 25| 60 | 20 | 560 B Yellow 24 | 30| 50 | 20 | 570
35
A far | 1.7 | 22| 50 | 20 | 660 A Utrabigh- 20 | 25160 | 20 | 635
SML16751WN| "5 | iffuseq Anode | X SMLU72755C || Gyoar Cathode
B Yellow 24 | 30|60 | 20 | 570 B }njt';ggi‘;'g*;" 20 | 25 (170 | 20 | 572
Vellow
A Red 19 [ 25| 10 | 20 | 630 A 20 | 25 (280 | 20 | 615
5 |SML12460C Clear Cathode | X SMLU78755C (— = Clear Cathode
= B Green 20 | 25| 25 | 20 | 560 B ey o 20 | 25 (170 | 20 | 572
g A 17 | 22| 30 | 20 | 660
9 |SML16760CN Clear Anode | X | 36
i B Yellow 24 | 30| 40 | 20 | 570
o]
@ A Orange 19 | 25| 15 | 20 | s87
| SML19460C Clear Cathode | X
B Green 20 | 25| 25 | 20 | 560
A Red 19 | 25| 15 | 20 | 630
5 SML72420C Clear Cathode | O
= B Green 20 | 25 | 20 | 20 | 560
(<2}
8 A Amber 19 | 25| 10 | 20 | 610
S |SML78420C Clear Cathode | O | 37
« B Green 20 | 25| 20 | 20 | 560
= A Orange 19| 25| 10 | 20 | 587
© | SML79420C Clear Cathode | O
B Green 20 | 25| 20 | 20 | 560
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Surface Mount LED

Absolute Maximum Ratings

General-purpose LEDs

(Ta=25°C)
Ratings B Internal wiring diagram
Parameter|  Unit Conditions
GaP [GaAsP|Gaatas|AtGalnP] InGaN| GaN @
IF mA 30
B A
Alr mA/°C -0.45 Above 25°C AN
lep mA 70 f=1kHz, tw=100ps @
VR \ 4 5
Top °C -30 to +85 -25 to +85
Tstg °C -30 to +100
® Uni-Color m Bi-Color
Electro-optical characteristics (Ta=25°C) Electro-optical characteristics (Ta=25°C)
é Emitting Part No Lens VF Iv Ap . 2 é Part No Emitting | Lens VF v Ap 2
= color " | color v) (med) [ congiion | N %r;t%rial hg_’ = : color color v) (med) [ congition| M) hg_’
typ | max | typ |Ir(mA)| typ typ max typ [IF(mA) | typ
Deepred | SEC1101C Clear | 2.0 25 | 15 20 700 GaP A Red 1.9 25 10 20 630
o SEC2422C Clear
B iyred | SEC1601C | Clear [ 17 | 22 | 100 | 20 | 660 | GaAfAs B Green 20 | 25 | 20 | 20 | 560
Red SEC1201C Clear | 1.9 25 10 20 630 | GaAsP A Green 2.0 25 20 20 560
SEC2442C Clear
Amber | SEC1801C Clear | 1.9 25 16 20 610 | GaAsP B Green 2.0 25 20 20 560
@ | Orange |SEC1901C | Clear | 19 | 25 | 13 | 20 | 587 | GaAsP A e 17 | 22 | 20 | 20 | 660
< SEC2462C Clear
i Yellow | SEC1701C-YG| Clear | 2.0 25 25 20 570 GaP 0 B Green 2.0 25 20 20 560
s 40 Q
% Green | SEC1401C Clear | 20 | 25 | 22 20 560 GaP 'E' A Orange 1.9 25 10 20 587
u—“f - c | SEC2492C Clear 42
Deep reen | SEC1401E-TG | Tried | 20 | 25 | 11 | 20 | 558 | GaP 2 B Green 20 | 25 | 20 | 20 | 560
o}
Pure green | SEC1501C Clear | 20 | 25 | 80 | 20 | 555 GaP = A Pure green 20 2.5 5.0 20 555
- SEC2552C Clear
o of e | SECUTDOTC | Clear | 33 | 40 | 150 | 20 | 525 | InGaN B Pure green 20 | 25 | 50 | 20 | 555
Utrahigh- | SECUIEQTC | Clear | 33 | 40 | 50 | 20 | 470 | InGaN Orange 19 | 25 | 10 | 20 | 587
intensty lue SEC2592C Clear
Blue SEC1E01C Clear | 39 | 48 | 6.0 20 430 GaN B Pure green 2.0 25 5.0 20 555
High- SEC1603C | Clear | 1.7 | 22 | 150 | 20 | 660 | GaAfAs bighe 17 | 22 | 20 | 20 | 660
|men5|.ty red SEC2762C-YG intensity red Clear
}ﬁ"};ﬁs'};g'}‘ed SECS1203C | Clear | 1.9 | 25 | 100 | 20 | 635 |A4GainP B Yellow 20 | 25 | 2 | 20 | 570
Red SEC1203C Clear | 1.9 | 25 | 15 20 630 | GaAsP Amber 1.9 25 20 20 610
- SEC2484C Clear
. I o ber| SELS1803C | Clear | 19 | 25 | 10 | 3 | 615 |AfGalnP Green 20 | 25 | 30 | 20 | 560
_g'\ Amber | SEC1803C Clear | 1.9 | 25 | 20 20 610 | GaAsP A Pure green 20 25 10 20 555
@ - SEC2554C Clear
& |panior o SELS1903C | Clear | 19 | 25 | 10 | 3 | 590 |AfGalnP |41 g B Puregreen 20 | 25 | 10 | 20 | 55
f. >
2 Orange | SEC1903C Clear | 1.9 | 25 | 15 20 587 | GaAsP 0 A Orange 1.9 25 20 20 587
= & | SEC2494C Clear 43
Yellow | SEC1703C Clear | 2.0 25 35 20 570 GaP 5 B Green 2.0 25 30 20 560
c .
Green |SEC1403C | Clear | 20 | 25 | 33 | 20 | 560 | GaP £ A e 17 | 22 | 50 | 20 | 660
SEC2764C Clear
Deep green | SEC1403E-TG | Clear | 20 | 25 | 15 20 558 GaP B Yellow 20 25 50 20 570
Pure green | SEC1503C Clear | 20 | 25 | 10 20 555 GaP A Yellow 2.0 25 50 20 570
SEC2774C Clear
B Yellow 2.0 25 50 20 570
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General-purpose LEDs

Infrared LED

Absolute Maximum Ratings

(Ta=25°C)
Parameter Unit Ratings Ratings

IF mA 150

Alp mA/°C -1.33 Above 25°C

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

VR \" 5
Top °C -30 to +85
Tstg °C -30 to +100

Electro-optical characteristics (Ta=25°C) ‘g’ .
® 2| o
£ Lens VF le Ap . E|z
g Rariiol color v) (mW/st) (hm) | Chip ial 8|2
Condition atenaliiys Jils
typ | max | typ typ o
SID1010CM Clear | 13 | 15| 130 940 | GaAs | X
SID1K10CM Clear 13 | 15 | 200 940 GaAs | X
4“4
SID1010CXM | Clear | 1.3 | 15 | 60 940 | GaAs | X
SIDIKIOCXM | Clear | 1.3 | 15 | 110 940 | GaAs | X
5 (Constant
£ | SID1050CM Clear |13 | 15 | 250 | voltage)| 940 | GaAs | O |45
o Vee=3V,
< | 8ID303C Clear |13 | 15| 80 | popon | 940 | GaAs | X
'e)
SID313BP | franskarent | 43 | 1.5 | 130 940 | GaAs | X
SID1003BQ | jeavshrent | 1.3 | 1.5 | 180 940 | Gahs | X |46
Ti
SID307BR | gamsbaret | 13 | 1.5 | 200 940 | GaAs | X
SID1G307C Clear |15 | 18| 50 850 | GaAs | X
2 | sIp2010C Clear |13 | 15| 7.0 |IF=50mA| 940 | GaAs | X
S 47
S | sibkioc Clear |13 | 15| 14 00 | GaAs | X
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General-purpose LEDs - External Dimensions
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General-purpose LEDs - External Dimensions
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General-purpose LEDs - External Dimensions
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Index by Part No.

Part No. Classification Page Part No. Classification Page Part No. Classification Page
2SA1488 Power transistor 66 ATS611LSB Hall-Effect IC (Subassembly) 60 ESO1F Fast-Recovery Rectifier Diode (Axial) 111
2SA1488A  Power transistor 66 ATS612LSB Hall-Effect IC (Subassembly) 60 ES01Z Fast-Recovery Rectifier Diode (Axial) 111
2SA1567 Power transistor 67 AUO1 Fast-Recovery Rectifier Diode (Axia) 111 EU1 Fast-Recovery Rectifier Diode (Axial) 111
2SA1568 Power transistor 68 AU01Z Fast-Recovery Rectifier Diode (Axial) 111 EU 1A Fast-Recovery Rectifier Diode (Axial) 111
2SC3851 Power transistor 69 AU02 Fast-Recovery Rectifier Diode (Axia) 111 EU1Z Fast-Recovery Rectifier Diode (Axial) 111
2SC3852 Power transistor 70 AU02Z Fast-Recovery Rectifier Diode (Axial) 1711 EU 2 Fast-Recovery Rectifier Diode (Axial) 111
2S5C4024 Power transistor 71 EG1 Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EU 2A Fast-Recovery Rectifier Diode (Axial) 111
2SC4065 Power transistor 72 EG1A Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EU 2YX Fast-Recovery Rectifier Diode (Axial) 111
2SC4153 Power transistor 73 EG1Y Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EU 22 Fast-Recovery Rectifier Diode (Axia) 111
2SD2141 Power transistor 74 EG1Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EUO1 Fast-Recovery Rectifier Diode (Axial) 111
2SD2382 Power transistor 75 EGO1 Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EUO1A Fast-Recovery Rectifier Diode (Axial) 111
2SD2633 Power transistor 76 EGO1A Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EUO01Z Fast-Recovery Rectifier Diode (Axial) 111
2SK2701 MOS FET 92 EGO1C Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EUO02 Fast-Recovery Rectifier Diode (Axial) 111
A3121L* Hall-Effect IC (Unipolar Switch) 60 EGO1Y Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EUO2A Fast-Recovery Rectifier Diode (Axial) 111
A3122L* Hall-Effect IC (Unipolar Switch) 60 EG01Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EU02Z Fast-Recovery Rectifier Diode (Axial) 111
A3123L* Hall-Effect IC (Unipolar Switch) 60 EH 1 Fast-Recovery Rectifier Diode (Axial) 111 FKV460 MOS FET 93
A3134L* Hall-Effect IC (Bipolar Switch) 60 EH1A Fast-Recovery Rectifier Diode (Axia) 111 FKV460S MOS FET 94
A3141L* Hall-Effect IC (Unipolar Switch) 60 EH1Z Fast-Recovery Rectifier Diode (Axia) 111 FKV560 MOS FET 95
A3142L* Hall-Effect IC (Unipolar Switch) 60 EK 03 Schottky barrier Diode (Axial) 113 FKV560S MOS FET 96
A3143L* Hall-Effect IC (Unipolar Switch) 60 EK 04 Schottky barrier Diode (Axial) 113 FKV660 MOS FET 97
A3144L* Hall-Effect IC (Unipolar Switch) 60 EK 06 Schottky barrier Diode (Axial) 113 FKV660S MOS FET 98
A3185L* Hall-Effect IC (Bipolar Latch) 60 EK 09 Schottky barrier Diode (Axial) 113 FMB-24 Schottky barrier Diode (Center-tap) 113
A3187L* Hall-Effect IC (Bipolar Latch) 60 EK 13 Schottky barrier Diode (Axial) 113 FMB-24H Schottky barrier Diode (Center-tap) 113
A3188L* Hall-Effect IC (Bipolar Latch) 60 EK 14 Schottky barrier Diode (Axial) 113 FMB-24L Schottky barrier Diode (Center-tap) 113
A3189L* Hall-Effect IC (Bipolar Latch) 60 EK 16 Schottky barrier Diode (Axial) 113 FMB-24M Schottky barrier Diode (Center-tap) 113
A3240L* Hall-Effect IC (Unipolar Switch) 60 EK 19 Schottky barrier Diode (Axial) 113 FMB-26 Schottky barrier Diode (Center-tap) 113
A3250L* Hall-Effect IC (Unipolar Switch) 60 EL1 Ultra-Fast-Recovery Rectifier Diode (Axial) 112 FMB-26L Schottky barrier Diode (Center-tap) 113
A3280L* Hall-Effect IC (Bipolar Latch) 60 EL1Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112 FMB-29 Schottky barrier Diode (Center-tap) 113
A3281L* Hall-Effect IC (Bipolar Latch) 60 EL02Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112 FMB-29L Schottky barrier Diode (Center-tap) 113
A3283L* Hall-Effect IC (Bipolar Latch) 60 EM1 Rectifier Diode (Axial) 110 FMB-34 Schottky barrier Diode (Center-tap) 113
A3515LUA  Hall-Effect IC (Linear Sensor) 60 EM1A Rectifier Diode (Axial) 110 FMB-34M Schottky barrier Diode (Center-tap) 113
A3516LUA  Hall-Effect IC (Linear Sensor) 60 EM 1B Rectifier Diode (Axial) 110 FMB-34S Schottky barrier Diode (Center-tap) 113
AGO1 Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EM1C Rectifier Diode (Axial) 110 FMB-36 Schottky barrier Diode (Center-tap) 113
AGO1A Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EM 1Y Rectifier Diode (Axial) 110 FMB-36M  Schottky barrier Diode (Center-tap) 113
AGO1Y Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EM1Z Rectifier Diode (Axial) 110 FMB-39 Schottky barrier Diode (Center-tap) 113
AG01Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112 EM 2 Rectifier Diode (Axial) 110 FMB-39M Schottky barrier Diode (Center-tap) 113
AK 03 Schottky barrier Diode (Axial) 113 EM 2A Rectifier Diode (Axial) 110 FMB-G14 Schottky barrier Diode (Frame 2-pin) 113
AK 04 Schottky barrier Diode (Axial) 113 EM 2B Rectifier Diode (Axial) 110 FMB-G14L  Schottky barrier Diode (Frame 2-pin) 113
AK 06 Schottky barrier Diode (Axial) 113 EMO1 Rectifier Diode (Axial) 110 FMB-G16L  Schottky barrier Diode (Frame 2-pin) 113
AK 09 Schottky barrier Diode (Axial) 113 EMO1A Rectifier Diode (Axial) 110 FMB-G19L  Schottky barrier Diode (Frame 2-pin) 113
ALO1Z Uttra-Fast-Recovery Rectifier Diode (Axial) 112 EM01Z Rectifier Diode (Axial) 110 FMB-G24H  Schottky barrier Diode (Frame 2-pin) 113
AMO1 Rectifier Diode (Axial) 110 EN 01Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112 FMD-G26S  Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
AMO1A Rectifier Diode (Axial) 110 EPO1C Ultra-Fast-Recovery Rectifier Diode (Axial) 112 FME-24H Schottky barrier Diode (Center-tap) 113
AMO1Z Rectifier Diode (Axial) 110 ES 1 Fast-Recovery Rectifier Diode (Axial) 111 FME-24L Schottky barrier Diode (Center-tap) 113
APO1C Ultra-Fast-Recovery Rectifier Diode (Axial) 112 ES 1A Fast-Recovery Rectifier Diode (Axial) 1711 FMG-12S,R  Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
ASO01 Fast-Recovery Rectifier Diode (Axial) 1711 ES 1F Fast-Recovery Rectifier Diode (Axial) 1711 FMG-13S,R  Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
ASO1A Fast-Recovery Rectifier Diode (Axial) 1711 ES1Z Fast-Recovery Rectifier Diode (Axial) 111 FMG-14S,R  Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
AS01Z Fast-Recovery Rectifier Diode (Axia)) 1711 ESO1 Fast-Recovery Rectifier Diode (Axia)) 111 FMG-22S,R  Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
ATS610LSA Hall-Effect IC (Subassembly) 60 ESO1A Fast-Recovery Rectifier Diode (Axia)) 111 FMG-23S,R  Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
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Part No.

Classification Page

FMG-24S,R
FMG-26S,R
FMG-32S,R
FMG-33S,R
FMG-34S,R
FMG-36S,R
FMG-G26S
FMG-G2CS
FMG-G36S
FMG-G3CS
FML-12S
FML-13S
FML-14S
FML-22S
FML-23S
FML-24S
FML-32S
FML-33S
FML-34S
FML-36S
FML-G12S
FML-G13S
FML-G14S
FML-G16S
FML-G22S
FML-G26S
FMM-22S,R
FMM-24S,R
FMM-26S,R
FMM-31S,R
FMM-32S,R
FMM-34S,R
FMM-36S,R
FMN-G12S
FMN-G14S
FMN-G16S
FMP-G12S
FMU-12S,R
FMU-14S,R
FMU-21S,R
FMU-22S,R
FMU-24S,R
FMU-32S,R
FMU-34S,R
FMU-G2YXS
FN812
FP812
MN611S
MN638S

Uttra-Fast-Recovery Rectifier Diode (Center-tap) 112
Uttra-Fast-Recovery Rectifier Diode (Center-tap) 112
Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Uttra-Fast-Recovery Rectifier Diode (Center-tap) 112
Uttra-Fast-Recovery Rectifier Diode (Center-tap) 112
Uttra-Fast-Recovery Rectifier Diode (Center-tap) 112
Uttra-Fast-Recovery Rectifier Diode (Center-tap) 112
Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
Ultra-Fast-Recovery Rectifier Diode (Center-tap) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112

Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112

Rectifier Diode (Center-tap) 110
Rectifier Diode (Center-tap) 110
Rectifier Diode (Center-tap) 110
Rectifier Diode (Center-tap) 110
Rectifier Diode (Center-tap) 110
Rectifier Diode (Center-tap) 110
Rectifier Diode (Center-tap) 110

Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Uttra-Fast-Recovery Rectifier Diode (Frame 2-pin) 112
Fast-Recovery Rectifier Diode (Center-tap) 111
Fast-Recovery Rectifier Diode (Center-tap) 111
Fast-Recovery Rectifier Diode (Center-tap) 111
Fast-Recovery Rectifier Diode (Center-tap) 111
Fast-Recovery Rectifier Diode (Center-tap) 111
Fast-Recovery Rectifier Diode (Center-tap) 111
Fast-Recovery Rectifier Diode (Center-tap) 111

Fast-Recovery Rectifier Diode (Frame 2-pin) 1711

Power transistor 77
Power transistor 78
Power transistor 79
Power transistor 80

Part No. Classification Page Part No. Classification Page
MPE-24H Schottky barrier Diode (Center-tap) 113 RL 4Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112
PZ 628 Power Zener Diode (Axial) 109 RM 1 Rectifier Diode (Axial) 110
RBV-406B  Schottky barrier Diode (Bridge) 113 RM 10 Rectifier Diode (Axial) 110
RBV-602L Ultra-Fast-Recovery Rectifier Diode (Bridge) 112 RM 10A Rectifier Diode (Axial) 110
RC 2 Fast-Recovery Rectifier Diode (Axial) 111 RM 10B Rectifier Diode (Axial) 110
RF 1 Fast-Recovery Rectifier Diode (Axial) 111 RM 10Z Rectifier Diode (Axial) 110
RF 1A Fast-Recovery Rectifier Diode (Axial) 111 RM11A Rectifier Diode (Axial) 110
RF 1B Fast-Recovery Rectifier Diode (Axial) 111 RM11B Rectifier Diode (Axial) 110
RF1Z Fast-Recovery Rectifier Diode (Axial) 111 RM11C Rectifier Diode (Axial) 110
RG 10 Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RM 1A Rectifier Diode (Axial) 110
RG 10A Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RM 1B Rectifier Diode (Axial) 110
RG 10Y Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RM1C Rectifier Diode (Axial) 110
RG 10Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RM1Z Rectifier Diode (Axial) 110
RG1C Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RM 2 Rectifier Diode (Axial) 110
RG 2 Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RM 2A Rectifier Diode (Axial) 110
RG 2A Uttra-Fast-Recovery Rectifier Diode (Axial) 112 RM 2B Rectifier Diode (Axial) 110
RG 2Y Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RM 2C Rectifier Diode (Axial) 110
RG 2Z Uttra-Fast-Recovery Rectifier Diode (Axial) 112 RM 2Z Rectifier Diode (Axial) 110
RG 4 Uttra-Fast-Recovery Rectifier Diode (Axial) 112 RM 3 Rectifier Diode (Axial) 110
RG 4A Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RM 3A Rectifier Diode (Axial) 110
RG 4C Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RM 3B Rectifier Diode (Axial) 110
RG 4Y Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RM 3C Rectifier Diode (Axial) 110
RG 4Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RM 4 Rectifier Diode (Axial) 110
RH 1 Fast-Recovery Rectifier Diode (Axial) 111 RM 4A Rectifier Diode (Axial) 110
RH 1A Fast-Recovery Rectifier Diode (Axia) 111 RM 4AM Rectifier Diode (Axial) 110
RH 1B Fast-Recovery Rectifier Diode (Axial) 111 RM 4B Rectifier Diode (Axial) 110
RH 1C Fast-Recovery Rectifier Diode (Axial) 111 RM 4C Rectifier Diode (Axial) 110
RH1Z Fast-Recovery Rectifier Diode (Axial) 111 RM 4Y Rectifier Diode (Axial) 110
RJ 43 Schottky barrier Diode (Axial) 113 RM 4z Rectifier Diode (Axial) 110
RK 13 Schottky barrier Diode (Axial) 113 RN 1Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112
RK 14 Schottky barrier Diode (Axial) 113 RN 2Z Uttra-Fast-Recovery Rectifier Diode (Axial) 112
RK 16 Schottky barrier Diode (Axial) 113 RN 3Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112
RK 19 Schottky barrier Diode (Axial) 113 RN 4Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112
RK 33 Schottky barrier Diode (Axial) 113 RO 2 Rectifier Diode (Axial) 110
RK 34 Schottky barrier Diode (Axial) 113 RO 2A Rectifier Diode (Axial) 110
RK 36 Schottky barrier Diode (Axial) 113 RO 2B Rectifier Diode (Axial) 110
RK 39 Schottky barrier Diode (Axial) 113 RO 2C Rectifier Diode (Axial) 110
RK 43 Schottky barrier Diode (Axial) 113 RO 2Z Rectifier Diode (Axial) 110
RK 44 Schottky barrier Diode (Axial) 113 RP 1H Ultra-Fast-Recovery Rectifier Diode (Axial) 112
RK 46 Schottky barrier Diode (Axial) 113 RS 1A Fast-Recovery Rectifier Diode (Axial) 111
RK 49 Schottky barrier Diode (Axial) 113 RS 1B Fast-Recovery Rectifier Diode (Axial) 111
RL 10Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RU 1 Fast-Recovery Rectifier Diode (Axial) 111
RL 2 Uttra-Fast-Recovery Rectifier Diode (Axial) 112 RU 1A Fast-Recovery Rectifier Diode (Axial) 111
RL 2A Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RU 1B Fast-Recovery Rectifier Diode (Axial) 111
RL 2Z Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RU1C Fast-Recovery Rectifier Diode (Axial) 1711
RL 3 Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RU 1P Ultra-Fast-Recovery Rectifier Diode (Axial) 112
RL 3A Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RU 2 Fast-Recovery Rectifier Diode (Axial) 1711
RL 32 Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RU 20A Fast-Recovery Rectifier Diode (Axial) 1711
RL 4A Ultra-Fast-Recovery Rectifier Diode (Axial) 112 RU 2AM Fast-Recovery Rectifier Diode (Axia)) 1711
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RU 2B Fast-Recovery Rectifier Diode (Axial) 1711 SEC1901C  Fiat Lens Orange Chip LED 123 SEL1510CM 50 Round Pure Green LED Lamp 119
RU 2C Fast-Recovery Rectifier Diode (Axial) 1711 SEC1903C  Inner Lens Orange Chip LED 123 SEL1513E  ForSurface llumination Pure Green LED Lamp 120
RU 2M Fast-Recovery Rectifier Diode (Axial) 1711 SEC1EO1C  FiatLens GaN Blue Chip LED 123 SEL1550CM 50 Round Pure Green LED Lamp 119
RU 2YX Fast-Recovery Rectifier Diode (Axia) 111 SEC2422C  Fiat Lens Green / Red Bicolor Chip LED 123 SEL1610C 50 Round GaAlAs Red LED Lamp 119
RU 2Z Fast-Recovery Rectifier Diode (Axial) 111 SEC2442C  InnerLens Green / Red Bicolor Chip LED 123 SEL1610W 50 Round GaAlAs Red LED Lamp 119
RU 3 Fast-Recovery Rectifier Diode (Axia) 111 SEC2462C  FiatLens Green/ GaAlAs Red Bicolor Chip LED 123 SEL1615C 50 Round GaAlAs Red LED Lamp 119
RU 30 Fast-Recovery Rectifier Diode (Axia)) 111 SEC2484C  InnerLens Green / Amber Bicolor Chip LED 123 SEL1710K 50 Round Yellow LED Lamp 119
RU 30A Fast-Recovery Rectifier Diode (Axia) 111 SEC2492C  FlatLens Green/ Orange Bicolor Chip LED 123 SEL1710KM 50 Round Yellow LED Lamp 119
RU 30Y Fast-Recovery Rectifier Diode (Axia) 111 SEC2494C  InnerLens Green / Orange Bicolor Chip LED 123 SEL1710Y 50 Round Yellow LED Lamp 119
RU 30Z Fast-Recovery Rectifier Diode (Axial) 1711 SEC2552C  Fiat Lens Green / Green Chip LED 123 SEL1711Y 50 Round Cylindrical Yellow LED Lamp 119
RU 31 Fast-Recovery Rectifier Diode (Axial) 111 SEC2554C  Inner Lens Green/ Green Chip LED 123 SEL1713K  ForSurface llumination Yellow LED Lamp 120
RU 31A Fast-Recovery Rectifier Diode (Axial) 1711 SEC2592C  FiatLens Pure Green / Orange Bicolor Chip LED 123 SEL1720Y 205 Rectangular Yellow LED Lamp 121
RU 3A Fast-Recovery Rectifier Diode (Axial) 111 SEC2762C-YG FlatLens Yellow / GaAlAs Red Bicolor Chip LED 123 SEL1721Y  305Rectangular Yellow LED Lamp 120
RU 3AM Fast-Recovery Rectifier Diode (Axial) 1711 SEC2764C  Inner Lens Yellow/ GaAlAs Red Bicolor Chip LED 123 SEL1722K 2505 Rectangular Yellow LED Lamp 121
RU 3B Fast-Recovery Rectifier Diode (Axial) 111 SEC2774C  InnerLens Yellow/ Yellow Chip LED 123 SEL1722Y  2.505Rectangular Yellow LED Lamp 121
RU 3C Fast-Recovery Rectifier Diode (Axial) 111 SECS1203C Fiat Lens AlGalnP Red Chip LED 123 SEL1724Y 105 Rectangular Yellow LED Lamp 121
RU 3M Fast-Recovery Rectifier Diode (Axia)) 111 SECU1DO01C FiatLensInGaN Pure Green Chip LED 123 SEL1810A 50 Round Amber LED Lamp 119
RU 3YX Fast-Recovery Rectifier Diode (Axia) 111 SECU1EO1C FiatLens InGaN Blue Chip LED 123 SEL1810AM 50 Round Amber LED Lamp 119
RU 4 Fast-Recovery Rectifier Diode (Axia) 111 SEL1110R 50 Round Deep Red LED Lamp 119 SEL1810D 50 Round Amber LED Lamp 119
RU 4A Fast-Recovery Rectifier Diode (Axia) 111 SEL1110S 50 Round Deep Red LED Lamp 119 SEL1810DM 50 Round Amber LED Lamp 119
RU 4AM Fast-Recovery Rectifier Diode (Axial) 111 SEL1110W 50 Round Deep Red LED Lamp 119 SEL1811D 50 Round Cylindrical Amber LED Lamp 119
RU 4B Fast-Recovery Rectifier Diode (Axial) 111 SEL1111R 50 Round Cylindrical Deep Red LED Lamp 119 SEL1813A  ForSurface llumination Amber LED Lamp 120
RU 4C Fast-Recovery Rectifier Diode (Axial) 111 SEL1120R 205 Rectangular Deep Red LED Lamp 1271 SEL1820D 205 Rectangular Amber LED Lamp 121
RU 4M Fast-Recovery Rectifier Diode (Axial) 1711 SEL1121R  305Rectangular Deep Red LED Lamp 120 SEL1821D 305 Rectangular Amber LED Lamp 120
RU 4Y Fast-Recovery Rectifier Diode (Axial) 111 SEL1124R  105Rectangular Deep Red LED Lamp 1271 SEL1822D  2.505Rectangular Amber LED Lamp 121
RU 4YX Fast-Recovery Rectifier Diode (Axial) 1711 SEL1210R 50 Round Red LED Lamp 119 SEL1824D 105 Rectangular Amber LED Lamp 121
RU 4Z Fast-Recovery Rectifier Diode (Axial) 1711 SEL1210RM 50 Round Red LED Lamp 119 SEL1850AM 50 Round Amber LED Lamp 119
SDAO03 Power transistor Array (Surface Mount) 88 SEL1210S 50 Round Red LED Lamp 119 SEL1850DM 50 Round Amber LED Lamp 119
SDA04 Power transistor Array (Surface Mount) 89 SEL1210SM 50 Round Red LED Lamp 119 SEL1910A 50 Round Orange LED Lamp 119
SDC09 Power transistor Array (Surface Mount) 90 SEL1211R 50 Round Cylindrical Red LED Lamp 119 SEL1910AM 50 Round Orange LED Lamp 119
SDH04 High-side Power Switch IC (Surface Mount 2-circuits) ~ 26 SEL1213C  For Surface lllumination Red LED Lamp 120 SEL1910D 50 Round Orange LED Lamp 119
SDKO06 MOS FET Array (Surface mount) 103 SEL1220R 205 Rectangular Red LED Lamp 121 SEL1910DM 50 Round Orange LED Lamp 119
SDKO08 MOS FET Array (Surface mount) 104 SEL1222R  2.505 Rectangular Red LED Lamp 121 SEL1911D 50 Round Cylindrical Orange LED Lamp 119
SDKO09 MOS FET Array (Surface mount) 105 SEL1250RM 50 Round Red LED Lamp 119 SEL1913K  For Surface lllumination Orange LED Lamp 120
SEC1101C  Fiat Lens Deep Red Chip LED 123 SEL1250SM 50 Round Red LED Lamp 119 SEL1920D  205Rectangular Orange LED Lamp 121
SEC1201C  Filat Lens Red Chip LED 123 SEL1410E 50 Round Green LED Lamp 119 SEL1921D  305Rectangular Orange LED Lamp 120
SEC1203C  Inner Lens Red Chip LED 123 SEL1410EM 50 Round Green LED Lamp 119 SEL1922D 2505 Rectangular Orange LED Lamp 121
SEC1401C  FiatLens Green Chip LED 123 SEL1410G 50 Round Green LED Lamp 119 SEL1924D  105Rectangular Orange LED Lamp 121
SEC1401E-TG Flat Lens Deep Green Chip LED 123 SEL1410GM 50 Round Green LED Lamp 119 SEL1950KM 50 Round Orange LED Lamp 119
SEC1403C  Inner Lens Green Chip LED 123 SEL1411G 50 Round Cylindrical Green LED Lamp 119 SEL2110R 30 Round Deep Red LED Lamp 120
SEC1403E-TG Inner Lens Deep Green Chip LED 123 SEL1413E  For Surface lllumination Green LED Lamp 120 SEL2110S 30 Round Deep Red LED Lamp 120
SEC1501C  Fiat Lens Pure Green Chip LED 123 SEL1420G 205 Rectangular Green LED Lamp 121 SEL2110W 30 Round Deep Red LED Lamp 120
SEC1503C  Inner Lens Pure Green Chip LED 123 SEL1421G 305 Rectangular Green LED Lamp 120 SEL2111R 30 Round Cylindrical Deep Red LED Lamp 120
SEC1601C  Flat Lens GaAlAs Red Chip LED 123 SEL1422G  2.505Rectangular Green LED Lamp 121 SEL2210R 30 Round Red LED Lamp 120
SEC1603C  Inner Lens GaAlAs Red Chip LED 123 SEL1424G 105 Rectangular Green LED Lamp 121 SEL2210S 30 Round Red LED Lamp 120
SEC1701C-YG Fiat Lens Yellow Chip LED 123 SEL1450EKM 50 Round Green LED Lamp 119 SEL2210W 30 Round Red LED Lamp 120
SEC1703C  Inner Lens Yellow Chip LED 123 SEL1450GM-YG 56 Round Green LED Lamp 119 SEL2213C  For Surface llumination Red LED Lamp 120
SEC1801C  Fiat Lens Amber Chip LED 123 SEL1453CEMKT  4.605.60 Egg-shaped Green LED Lamp 119 SEL2215R 30 Round Red LED Lamp 120
SEC1803C  Inner Lens Amber Chip LED 123 SEL1510C 50 Round Pure Green LED Lamp 119 SEL2215S 3 Round Red LED Lamp 120
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SEL2410E 30 Round Green LED Lamp 120
SEL2410G 30 Round Green LED Lamp 120
SEL2411G 30 Round Cylindrical Green LED Lamp 120
SEL2413E  For Surface llumination Green LED Lamp 120
SEL2413G  For Surface llumination Green LED Lamp 120
SEL2415E 30 Round Green LED Lamp 120
SEL2415G 30 Round Green LED Lamp 120
SEL2510C 30 Round Pure Green LED Lamp 120
SEL2510G 30 Round Pure Green LED Lamp 120
SEL2513E  ForSurface llumination Pure Green LED Lamp 120
SEL2515C 30 Round Pure Green LED Lamp 120
SEL2610C 30 Round GaAlAs Red LED Lamp 120
SEL2613CS-S For Surface llumination GaAlAs Red LED Lamp 120
SEL2710K 30 Round Yellow LED Lamp 120
SEL2710Y 30 Round Yellow LED Lamp 120
SEL2713K  For Surface lilumination Yellow LED Lamp 120
SEL2715K 30 Round Yellow LED Lamp 120
SEL2715Y 30 Round Yellow LED Lamp 120
SEL2810A 30 Round Amber LED Lamp 120
SEL2810D 30 Round Amber LED Lamp 120
SEL2813A  ForSurface lilumination Amber LED Lamp 120
SEL2815A 30 Round Amber LED Lamp 120
SEL2815D 30 Round Amber LED Lamp 120
SEL2910A 30 Round Orange LED Lamp 120
SEL2910D 30 Round Orange LED Lamp 120
SEL2911D 30 Round Cylindrical Orange LED Lamp 120
SEL2913K  For Surface llumination Orange LED Lamp 120
SEL2915A 30 Round Orange LED Lamp 120
SEL2915D 30 Round Orange LED Lamp 120
SEL2E10C 30 Round GaN Blue LED Lamp 120
SEL4110R 40 Round Deep Red LED Lamp 119
SEL4110S 40 Round Deep Red LED Lamp 119
SEL4114R 40 Round Deep Red LED Lamp 119
SEL4114S 40 Round Deep Red LED Lamp 119
SEL4117R 20 Round Deep Red LED Lamp 120
SEL4210R 40 Round Red LED Lamp 119
SEL4210S 40 Round Red LED Lamp 119
SEL4214R 40 Round Red LED Lamp 119
SEL4214S 40 Round Red LED Lamp 119
SEL4225C 204 Rectangular Red LED Lamp 121
SEL4225R 204 Rectangular Red LED Lamp 121
SEL4226C 204 Rectangular Red LED Lamp 121
SEL4226R 204 Rectangular Red LED Lamp 121
SEL4227C 40 Bow-shaped Red LED Lamp 121
SEL4228C  3.10 Bow-shaped Red LED Lamp 121
SEL4229R  3.10 Bow-shaped Red LED Lamp 121
SEL4410E 40 Round Green LED Lamp 119
SEL4410G 40 Round Green LED Lamp 119
SEL4414E 40 Round Green LED Lamp 119

Part No. Classification Page Part No. Classification Page
SEL4414G 40 Round Green LED Lamp 119 SEL5221S  5mmPitch Lead 30 Lens-type Red LED Lamp 121
SEL4417G 20 Round Green LED Lamp 120 SEL5223S  5mmPitch Lead Bow-shaped Red LED Lamp 121
SEL4425E 204 Rectangular Green LED Lamp 121 SEL5255S  5mm Pitch Lead Egg-shaped Red LED Lamp 121
SEL4425G 204 Rectangular Green LED Lamp 121 SEL5420E  5mm Pitch Lead Rectangular Orange LED Lamp 121
SEL4426E 204 Rectangular Green LED Lamp 121 SEL5421E  5mm Pitch Lead 30 Lens-type Green LED Lamp 121
SEL4426G 204 Rectangular Green LED Lamp 121 SEL5423E  5mmPitch Lead Bow-shaped Green LED Lamp 121
SEL4427EP 40 Bow-shaped Green LED Lamp 121 SEL5520C  5mmPitch Lead Rectangular Pure Green LED Lamp 121
SEL4428B-TG  3.10 Bow-shaped Deep Green LED Lamp 121 SEL5521C  5mmPitch Lead 30 Lens-type Pure Green LED Lamp 121
SEL4428E  3.10Bow-shaped Green LEDLamp 121 SEL5523C  5mmPitch Lead Bow-shaped Pure Green LED Lamp 121
SEL4429E  3.10Bow-shaped Green LEDLamp 121 SEL5620C  5mmPitch Lead Rectangular GaAlAs Red LED Lamp 121
SEL4510C 40 Round Pure Green LED Lamp 119 SEL5721C  5mm Pitch Lead 30 Lens-type Yellow LED Lamp 121
SEL4514C 40 Round Pure Green LED Lamp 119 SEL5723C  5mm Pitch Lead Bow-shaped Yellow LED Lamp 121
SEL4525C 204 Rectangular Pure Green LED Lamp 121 SEL5755C  5mm Pitch Lead Egg-shaped Yellow LED Lamp 121
SEL4528C  3.10 Bow-shaped Pure Green LED Lamp 121 SEL5820A  5mm Pitch Lead Rectangular Amber LED Lamp 121
SEL4628C-S 3.10 Bow-shaped GaAlAs Red LED Lamp 121 SEL5821A  5mm Pitch Lead 30 Lens-type Amber LED Lamp 121
SEL4710K 40 Round Yellow LED Lamp 119 SEL5823A  5mm Pitch Lead Bow-shaped Amber LED Lamp 121
SEL4710Y 40 Round Yellow LED Lamp 119 SEL5920A  5mm Pitch Lead Rectangular Orange LED Lamp 121
SEL4714K 40 Round Yellow LED Lamp 119 SEL5921A  5mmPitch Lead 30 Lens-type Orange LED Lamp 121
SEL4714Y 40 Round Yellow LED Lamp 119 SEL5923A  5mm Pitch Lead Bow-shaped Orange LED Lamp 121
SEL4717Y 20 Round Yellow LED Lamp 120 SEL5955A  5mm Pitch Lead Egg-shaped Orange LED Lamp 121
SEL4725K 204 Rectangular Yellow LED Lamp 121 SEL5E23C  5mmPitch Lead Bow-shaped GaN Blue LED Lamp 121
SEL4725Y 204 Rectangular Yellow LED Lamp 121 SEL6110R 30 Round Deep Red LED Lamp 120
SEL4726K 204 Rectangular Yellow LED Lamp 121 SEL6110S 30 Round Deep Red LED Lamp 120
SEL4726Y 204 Rectangular Yellow LED Lamp 121 SEL6210R 30 Round Red LED Lamp 120
SEL4728K  3.10Bow-shaped Yelow LED Lamp 121 SEL6210S 30 Round Red LED Lamp 120
SEL4729KH 3.10Bow-shaped Yelow LED Lamp 121 SEL6214S 30 Round Red LED Lamp 120
SEL4810A 40 Round amber LED Lamp 119 SEL6215S 30 Round Red LED Lamp 120
SEL4810D 40 Round amber LED Lamp 119 SEL6227S 40 Bow-shaped Red LED Lamp 121
SEL4814A 40 Round amber LED Lamp 119 SEL6410E 30 Round Green LED Lamp 120
SEL4814D 40 Round amber LED Lamp 119 SEL6410G 30 Round Green LED Lamp 120
SEL4817D 20 Round Amber LED Lamp 120 SEL6413E  For Surface lllumination Green LED Lamp 120
SEL4825A 204 Rectangular Amber LED Lamp 121 SEL6414E 30 Round Green LED Lamp 120
SEL4825D 204 Rectangular Amber LED Lamp 121 SEL6414E-TG 30 Round Green LED Lamp 120
SEL4826A 204 Rectangular Amber LED Lamp 121 SEL6415E 30 Round Green LED Lamp 120
SEL4826D 204 Rectangular Amber LED Lamp 121 SELG6427EP 40 Bow-shaped Green LED Lamp 121
SEL4828A  3.10Bow-shaped Amber LED Lamp 121 SEL6510C 30 Round Pure Green LED Lamp 120
SEL4829A  3.10Bow-shaped Amber LED Lamp 121 SEL6510G 40 Round Pure Green LED Lamp 120
SEL4910A 40 Round Orange LED Lamp 119 SEL6513C  ForSurface llumination GaAlAs Red LED Lamp 120
SEL4910D 40 Round Orange LED Lamp 119 SEL6514C 30 Round Pure Green LED Lamp 120
SEL4914A 40 Round Orange LED Lamp 119 SEL6515C 30 Round Pure Green LED Lamp 120
SEL4914D 40 Round Orange LED Lamp 119 SEL6710K 30 Round Yellow LED Lamp 120
SEL4917D 20 Round Orange LED Lamp 120 SEL6710Y 30 Round Yellow LED Lamp 120
SEL4925A 204 Rectangular Orange LED Lamp 121 SEL6714K 30 Round Yellow LED Lamp 120
SEL4925D 204 Rectangular Orange LED Lamp 121 SEL6714W 30 Round Yellow LED Lamp 120
SEL4926A 204 Rectangular Orange LED Lamp 121 SEL6715C 30 Round Yellow LED Lamp 120
SEL4926D 204 Rectangular Orange LED Lamp 121 SEL6810A 30 Round Amber LED Lamp 120
SEL4928A  3.10Bow-shaped Orange LED Lamp 121 SEL6810D 30 Round Amber LED Lamp 120
SEL4929A  3.10Bow-shaped Orange LED Lamp 121 SEL6814A 30 Round Amber LED Lamp 120
SEL5220S  5mmPitch Lead Rectangular Red LED Lamp 121 SEL6910A 30 Round Orange LED Lamp 120
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SEL6910D 30 Round Orange LED Lamp 120 SG-9CNS Rectifier Diode for Alternator 107 SML1816W 50 Round Amber / Green Bicolor LED Lamp 122
SEL6914A 30 Round Orange LED Lamp 120 SG-9LCNR Rectifier Diode for Alternator 107 SML19416W 50 Round Orange / Green Bicolor LED Lamp 122
SEL6914W 30 Round Orange LED Lamp 120 SG-9LCNS  Rectifier Diode for Alternator 107 SML19460C 2505 Rectangular Orange / Green Bicolor LED Lamp 122
SEL6915A 30 Round Orange LED Lamp 120 SG-9LLCNR Rectifier Diode for Alternator 107 SML72420C 3306 Rectangular Red / Green Bicolor LED Lamp 122
SEL6927A 40 Bow-shaped Orange LED Lamp 121 SG-9LLCNS Rectifier Diode for Alternator 107 SML72423C Bow Lens Red / Green Bicolor LED Lamp 122
SELS1803C  Inner Lens AiGalnP Amber Chip LED 123 SHV-05JS High-Voltage Rectifier Diode for Ignition Coil 108 SML72755C Egg Shape Red / Yellow Bicolor LED Lamp 122
SELS1903C  Inner Lens AiGalnP Orange Chip LED 123 SHV-08J High-Voltage Rectifier Diode for Ignition Coil 108 SML72923C Bow Lens Red / Orange Bicolor LED Lamp 122
SELS5223C 3 ftch Lead Bow-shaped AGalnP 451 SHV-30J High-Voltage Rectifier Diode for Ignition Coil 108 SML76755WN Egg Shape Red / Yellow Bicolor LED Lamp 122
SELS5823C o Fitchtead Bow-shaped AGaInP 451 SI-3001S  DropperType Regulator C with ON/OFF Contrll 6 SML78420C 336 Rectanguar Amber Green Bcolor LED Lamp 122
SELS5923C gTam‘g’;“fQDLigfn?W'shaped AlGalnP 44 SI1-3003S Dropper Type Regulator IC (3-terminal) 8 SML78423C  Bow Lens Amber/Green Bicolor LED Lamp 122
SELS5B23C {im Ach Lead Sow-shaped AGainP 421 SI-3101S  Dropper Type Regulator IC (2-output) 10 SML79255C  Egg Shape Orange / Red Bicolor LED Lamp 122
SELS6B14C 30 Round AlGalnP Light Amber LED Lamp 120 SI-3102S Dropper Type Regulator IC (2-output) 12 SML79420C 3306 Rectangular Orange / Green Bicolor LED Lamp 122
SELU1210CXM 50 Round AlGalnP Red LED Lamp 119 SI-3201S Switching Type Regulator IC 14 SML79423C Bow Lens Orange/Green Bicolor LED Lamp 122
SELU1250CM 50 Round AlGalnP Red LED Lamp 119 SI-5151S High-side Power Switch IC with Diagnostic Function 16 SML79455C  Egg Shape Orange / Green Bicolor LED Lamp 122
SELU1253CMKT 4,675 60 Eqg-shaped AlgainP Red LED Lamp 119 SI-5152S  Highside Power Suich G vith Diagnosic Fncton 18 SMLS79723C Bomecrih Fant Orange/Yellow 422
SELU1810CXM 50 Round AlGalnP Amber LEDLamp 119 SI-51535  Highiside Power Switch IC ith Diagnostic 5 SMLU72755C {3farape o Rea/ AGainP 122
SELU1853CMKT 4605.60 Eqg-shaped AlGanP Amber LED Lamp 119 SI-51545  Highside Power Suitch IC with Diagnostic 54 SMLU78755C §3frape Manp Amber/ AlGalP 122
SELU1D10CXM 50 Round InGaN Pure Green LED Lamp 119 SI-5155S High-side Power Switch IC with Diagnostic Function 20 SPB-64S Schottky barrier Diode (Surface Mount) 113
SELU1D50CM 50 Round InGaN Pure Green LED Lamp 119 SI-5300 Full-bridge PWM Motor Driver IC 48 SPB-G34S  Schottky barrier Diode (Surface Mount) 113
SELU1E10CXM 56 Round InGaN Blue LED Lamp 119 SID1003BQ 50 Round Infrared LED 124 SPB-G54S  Schottky barrier Diode (Surface Mount) 113
SELU1E50CM 50 Round InGaN Blue LED Lamp 119 SID1010CM 56 Round Infrared LED 124 SPB-G56S  Schottky barrier Diode (Surface Mount) 113
SELU2710C 30 Round AlGalnP Yellow LED Lamp 120 SID1010CXM 50 Round Infrared LED 124 SPF0001 Power transistor Array (Surface Mount) 91
SELU2D10C 30 Round InGaN Pure green LED Lamp 120 SID1050CM 50 Round Infrared LED 124 SPF5002A  Low-side Switch IC (Surface Mount 4-circuit) 40
SELU2E10C 30 Round InGaN Blue LED Lamp 120 SID1G307C 50 Round Infrared LED 124 SPF5003 High-side Power Switch IC (Surface Mount 2-cicuits) 28
SELUS5723C  yim pich\cad Bow-shaped AGainP 491 SID1K10CM 50 Round Infrared LED 124 SPF5004 Highside Pover wich C (Srface Mot 2cicuts) 30
SELUS5823C  jma Piich\ead Bow-shaped AGaInP 491 SID1K10CXM 50 Round Infrared LED 124 SPF5007  Highside Power Swich I (Surface Mot i)~ 34
SELUSE20C 3y &ieh tead RectangularinGah 421 SID2010C 30 Round Infrared LED 124 SPF5009  Low-side SwichIG (Surface Mount dcicu) 42
SELUSE23C 3 fich Lead Bow-shaped nGaN 454 SID2K10C 30 Round Infrared LED 124 SPF5012 e e twith Output Monio 44
SFPB-54 Schottky barrier Diode (Surface Mount) 113 SID303C 50 Round Infrared LED 124 SPJ-63S Schottky barrier Diode (Surface Mount) 113
SFPB-56 Schottky barrier Diode (Surface Mount) 113 SID307BR 50 Round Infrared LED 124 SPZ-G36 Power Zener Diode (Surface Mount) 109
SFPB-59 Schottky barrier Diode (Surface Mount) 113 SID313BP 50 Round Infrared LED 124 STA315A Power transistor Array 81
SFPB-64 Schottky barrier Diode (Surface Mount) 113 SLA2402M  High Voltage Driver IC for HID Lamps 52 STA335A Power transistor Array 82
SFPB-66 Schottky barrier Diode (Surface Mount) 113 SLA2403M  High Voltage Driver IC for HID Lamps 56 STA415A Power transistor Array 83
SFPB-69 Schottky barrier Diode (Surface Mount) 113 SLA2501M  High-side Power Switch IC (3-circuits) 32 STA461C Power transistor Array 84
SFPB-74 Schottky barrier Diode (Surface Mount) 113 SLA2502M  High-side Power Switch IC (4-circuits) 36 STA463C Power transistor Array 85
SFPB-76 Schottky barrier Diode (Surface Mount) 113 SLA4708M  Stepper-motor Driver IC 46 STA464C Power transistor Array 86
SFPE-63 Schottky barrier Diode (Surface Mount) 113 SLA5027 MOS FET Array 102 STA508A MOS FET Array 99
SFPE-64 Schottky barrier Diode (Surface Mount) 113 SLA8004 Power transistor Array 87 STA509A MOS FET Array 100
SFPJ-53  Schottky barrer Diode (Surface Mount) 113 SMA5113  MOS FET Aray 101 TFC561D  [hristorfortb Lame lgniton 106
SFPJ-63 Schottky barrier Diode (Surface Mount) 113 SML11516C  50Round Deep Red/ Pure Green Bicolor LED Lamp 122 UGS3059KA  Hall-Effect IC (Gear-Tooth Sensor) 60
SFPJ-73 Schottky barrier Diode (Surface Mount) 113 SML1216C 50 Round Red / Green Bicolor LED Lamp 122 UGS3060KA Hall-Effect IC (Gear-Tooth Sensor) 60
SFPL-52 Uttra-Fast-Recovery Rectifier Diode (Surface Mount) 112 SML1216W 50 Round Red / Green Bicolor LED Lamp 122 UGS3132*  Hall-Effect IC (Bipolar Switch) 60
SFPL-62 Uttra-Fast-Recovery Rectifier Diode (Surface Mount) 112 SML12451W 50 Round Red / Green Bicolor LED Lamp 122 UGS3133*  Hall-Effect IC (Bipolar Switch) 60
SFPM-52 Rectifier Diode (Surface Mount) 110 SML12460C 2505 Rectangular Red / Green Bicolor LED Lamp 122
SFPM-54 Rectifier Diode (Surface Mount) 110 SML1516W  50Round Deep Red / Pure Green Bicolor LED Lamp 122
SFPM-62 Rectifier Diode (Surface Mount) 110 SML16716CN 50 Round GaAlAs Red / Yellow Bicolor LED Lamp 122
SFPM-64 Rectifier Diode (Surface Mount) 110 SML16716WN 50 Round GaAlAs Red / Yellow Bicolor LED Lamp 122
SFPZ-68 Power Zener Diode (Surface Mount) 109 SML16751WN 50 Round GaAlAs Red / Yellow Bicolor LED Lamp 122
SG-9CNR  Rectifier Diode for Altemator 107 SML16760CN  &3onrieienguar Gahlhs Red /Yellow 4o
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