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/\ CAUTION / WARNING

The information in this publication has been carefully checked and is believed to be accurate;
however, no responsibility is assumed for inaccuracies.

Sanken reserves the right to make changes without further notice to any products herein in the
interest of improvements in the performance, reliability, or manufacturability of its products.
Before placing an order, Sanken advises its customers to obtain the latest version of the relevant
information to verify that the information being relied upon is current.

Application and operation examples described in this catalog are quoted for the sole purpose of
reference for the use of the products herein and Sanken can assume no responsibility for any
infringement of industrial property rights, intellectual property rights or any other rights of Sanken
or any third party which may result from its use.

When using the products herein, the applicability and suitability of such products for the intended
purpose or object shall be reviewed at the users’ responsibility.

Although Sanken undertakes to enhance the quality and reliability of its products, the occurrence
of failure and defect of semiconductor products at a certain rate is inevitable. Users of Sanken
products are requested to take, at their own risk, preventative measures including safety design
of the equipment or systems against any possible injury, death, fires or damages to the society
due to device failure or malfunction.

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, tel-
ecommunication equipment, measuring equipment, etc.). Before placing an order, the user’'s
written consent to the specifications is requested.

When considering the use of Sanken products in the applications where higher reliability is
required (transportation equipment and its control systems, traffic signal control systems or
equipment, fire/crime alarm systems, various safety devices, etc.), please contact your nearest
Sanken sales representative to discuss and obtain written confirmation of your specifications.
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.
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Guide to Sanken IC Regulators

1. Dropper Type

. Vo(V) \
Type Series lo(A) Ve oupitwlage.  Functions Page
name 3 3.3 5 9 12 15 15.7 24
(3to 24)
Surface- Thermal protection,
Mount, Low | A8180SLU | 0.15 |A8183SLU|A8186SLU Output ON/OFF
Circuit control 8
Current, A8180SLT 0.15 | AB184SLT | A8187SLT Thermal protection
Low Dropout Thermal protection,
Voltage A8180SLB 0.5 A8181SLB Output ON/OFF 12
Type control
SI-30008 | 027 SI31578 S130258 | AREOPORE | 2
5-Terminal, | SI-3000F 1.0 SI-3050F | SI-3090F | SI-3120F | SI-3150F | SI-3157F SI-3025F (gfcalgg\gg glggggg) 33
Multi- S1-3000C 15 SI-3033C | SI-3050C | SI-3090C | SI-3120C | SI-3150C SI-3240C gigﬂégggzzgg%ml 39
Function, SI-3000R 15 SI-3050R Overcurrentiovervoltage/ 52
Low 130000 | 2.0 SI-3050] | SI-3000] | SI-3120] | SI-3150] }fg?{’(‘s‘f%%%}i’%n|y) 46
Dropout Overcurrent protection,
Voltage Output ONIOFF contrl
Type STR9000 4.0 STR9005 STR9012 | STR9015 Foe afsmentf i 66
voltage

3-Terminal, SI-3000N 1.0 SI-3050N | SI-3090N | SI-3120N | SI-3150N Overcurrent/ 16
Low SI-3001IN 15 SI-305IN | SI-309IN | SI-312IN | SI-315IN SI-3241IN overvoltage/thermal 20
Dropout SI-3002N 2.0 SI-3052N | SI-3092N | SI-3122N | SI-3152N protection 24
Voltage Type | SI-3000V 2.0 SI-3052V SI-3122V | SI-3152V Overcurrent protection | 62
3-Terminal Type | SI-3000P 2.0 SI-3052P SI-3122P | SI-3152P SI-3242P Overcurrent protection 58

A8181SLB, A8184SLT, A8187SLT are product of Allegro Microsystems, INC.

2. Switching Type

. Vo(V .
Type Series lo(A) o(v) Functions Page
name 33 5 9 12 15 24 5
Surace-Mount, Separate sal 0.4 SAI06 SAI03 SAI04 Overcurrent/Thermal protection, 22
Exciation Type 0.5 SAI02 SAI01 Variable output voltage (rise)
Separate SI-8000E 0.6 SI-8050E | SI-8090E | SI-8120E Overcurrent/Thermal protection, Variable output voltage (rise) 76
Excitation Overcurrent/Thermal protection, Soft start, Output ONIOFF
SI-8000S 3.0 | SI-8033S | SI-8050S | SI-8090S | SI-8120S | SI-8150S . ‘ 80
Type control, Variable output volage (ise)
STR7000 STR7001 STR7002 | STR7002 | STR7003
2-Package + 6.0 + + + + Variabl |
Separate | SI-8020 518020 S8021 | S18022 | S-8023 afiable output voliage .
Excitation | STR7100 STR7101 STR7102 | STR7102 | STR7103 Overcurrent protection
Type + 12.0 + + + + Output ON/OFF control
SI1-8020 S1-8020 SI-8021 | SI-8022 | SI-8023
0.28 SI-8213L
Self
o 0.3 SI-8211L
Oscillating SI-8200L
) 0.35 SI-8203L 92
Type with
. 0.4 SI-8201L
Coll
SI-8300L 1.0 SI-8301L
0.4 SI-8402L | SI-8405L Overcurrent/
Separate SI-8400L .
o 0.5 | SI-8403L | SI-8401L Thermal protection
Excitation - 96
) ) Overcurrent/Thermal protection
Type with Coil | SI-8500L 1.0 | SI-8503L | SI-8501L | SI-8504L | SI-8502L | SI-8505L
Soft start, Output ON/OFF control
s SI-8800L  |0.45/0.05 SI-8811L | Overcurrent protection (+5V)
eparate
p‘ . SI-8910L | 0.3/0.1 SI-8911L | Overcurrent protection (+5V)
Excitation Type - 102
with Transtomer | o1.g0201 06 SI-8921L Overcurrent protection
SI-8922L

— )



3. Multi-Output Type

Type Part Number Vo(V) 10(A) Regulator type Functions Page
Regulator 1 5 0.5 Switching
STA801M Select one from 9, o
Regulator 2 0.5 Switching Overcurrent/
115,121,155 .
2-Output — Thermal protection, 108
Regulator 1 9 0.5 Switching Output ON/OFF control,
STA802M Select one from 9.1, o Soft start
Regulator 2 117,121, 157 0.5 Switching
Regulator 1 12 15 Dropper Variable output voltage (rise),
Output ON/OFF control,
SLA3001IM | Regulator 2 15 Dropper Overcurrent/Overvoltage/Thermal protec-
Regulator 3 1.5 Dropper tion
Regulator 1 0.5 Switching Overcurrent/Thermal protection
Variable output voltage (rise) ,
3-Output SLA3002M | Regulator 2 15.7 1 Dropper Output ON/OFF control, Overcurrent/ | 114
Overvoltage/Thermal protection
Regulator 3 9 0.4 Switching Overcurrent/Thermal protection
Regulator 1 5 0.5 Switching
SLA3004M | Regulator 2 9 0.4 Switching Overcurrent/Thermal protection
Regulator 3 9 0.4 Switching
Regulator 1 5 0.5 Dropper Output ON/OFF control,
Regulator 2 5 05 Dropper Overcurrent protection (Vo shutdown
SLA3005M after operation)
Regulator 3 5 0.5 Dropper Thermal protection
Regulator 4 5 0.5 Dropper Flag output function
4-Output 120
Regulator 1 > 0.5 Dropper Output ON/OFF control
Regulator 2 5 0.5 Dropper Overcurrent protection
SLA3006M 2 PP prot
Regulator 3 5 0.5 Dropper Thermal protection
Regulator 4 5 05 Dropper Flag output function
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Product Index by Part Number

Part Number Vo(V) lo(A) Regulator type Package Remarks Page
A8181SLB 5.0 0.5 Dropper Surface-Mount Allegro Microsystems, INC. Product | 12
A8183SLU 3.0 0.15 Dropper Surface-Mount
A8184SLT 3.0 0.15 Dropper Surface-Mount Allegro Microsystems, INC. Product
A8186SLU 3.3 0.15 Dropper Surface-Mount
A8187SLT 3.3 0.15 Dropper Surface-Mount Allegro Microsystems, INC. Product
SAIO1 5.0 0.5 Switching Surface-Mount 72
SAI02 3.3 0.5 Switching Surface-Mount 72
SAIO3 12.0 0.4 Switching Surface-Mount 72
SAIO4 15.0 0.4 Switching Surface-Mount 72
SAI06 9.0 0.4 Switching Surface-Mount 72
SI-3025B Variable Output Voltage 0.27 Dropper 5-Termial Full-Mold | Low Dropout Voltage 28
SI-3025F Variable Output Voltage 1.0 Dropper 5-Termial Full-Mold | Low Dropout Voltage 33
SI1-3033C 3.3 15 Dropper 5-Termial Full-Mold | Low Dropout Voltage 39
SI1-3050C 5.0 15 Dropper 5-Termial Full-Mold | Low Dropout Voltage 39
SI-3050F 5.0 1.0 Dropper 5-Termial Full-Mold Low Dropout Voltage 33
SI-3050J 5.0 2.0 Dropper 5-Termial Full-Mold | Low Dropout Voltage 46
SI-3050N 5.0 1.0 Dropper 3-Termial Full-Mold | Low Dropout Voltage 16
SI-3050R 5.0 15 Dropper 5-Termial Full-Mold | Built-in Reset Function, Low dropout Voltage | 52
SI-3051N 5.0 15 Dropper 3-Termial Full-Mold Low Dropout Voltage 20
SI-3052N 5.0 2.0 Dropper 3-Termial Full-Mold Low Dropout Voltage 24
SI-3052P 5.0 2.0 Dropper 3-Termial 58
SI-3052V 5.0 2.0 Dropper 3-Termial Low Dropout Voltage 62
SI-3090C 9.0 15 Dropper 5-Termial Full-Mold | Low Dropout Voltage 39
SI-3090F 9.0 1.0 Dropper 5-Termial Full-Mold | Low Dropout Voltage 33
S1-3090J 9.0 2.0 Dropper 5-Termial Full-Mold Low Dropout Voltage 46
SI-3090N 9.0 1.0 Dropper 3-Termial Full-Mold Low Dropout Voltage 16
SI-3091N 9.0 15 Dropper 3-Termial Full-Mold Low Dropout Voltage 20
SI-3092N 9.0 2.0 Dropper 3-Termial Full-Mold | Low Dropout Voltage 24
SI-3120C 12.0 15 Dropper 5-Termial Full-Mold | Low Dropout Voltage 39
SI-3120F 12.0 1.0 Dropper 5-Termial Full-Mold | Low Dropout Voltage 33
S1-3120J 12.0 2.0 Dropper 5-Termial Full-Mold Low Dropout Voltage 46
SI-3120N 12.0 1.0 Dropper 3-Termial Full-Mold Low Dropout Voltage 16
SI-3121N 12.0 15 Dropper 3-Termial Full-Mold Low Dropout Voltage 20
SI-3122N 12.0 2.0 Dropper 3-Termial Full-Mold | Low Dropout Voltage 24
SI-3122P 12.0 2.0 Dropper 3-Termial 58
SI-3122V 12.0 2.0 Dropper 3-Termial Low Dropout Voltage 62
SI-3150C 15.0 15 Dropper 5-Termial Full-Mold Low Dropout Voltage 39
SI-3150F 15.0 1.0 Dropper 5-Termial Full-Mold Low Dropout Voltage 33
SI-3150J 15.0 2.0 Dropper 5-Termial Full-Mold Low Dropout Voltage 46
SI-3150N 15.0 1.0 Dropper 3-Termial Full-Mold | Low Dropout Voltage 16
SI-3151N 15.0 15 Dropper 3-Termial Full-Mold | Low Dropout Voltage 20
SI-3152N 15.0 2.0 Dropper 3-Termial Full-Mold | Low Dropout Voltage 24
SI-3152P 15.0 2.0 Dropper 3-Termial 58
SI-3152V 15.0 2.0 Dropper 3-Termial Low Dropout Voltage 62
SI-3157B 15.7 0.27 Dropper 5-Termial Full-Mold Low Dropout Voltage 28
SI-3157F 15.7 1.0 Dropper 5-Termial Full-Mold | Low Dropout Voltage 33
SI-3240C 24.0 15 Dropper 5-Termial Full-Mold | Low Dropout Voltage 39
SI-3241N 24.0 15 Dropper 3-Termial Full-Mold | Low Dropout Voltage 20
SI-3242P 24.0 2.0 Dropper 3-Termial 58
S1-8020 5.0 Switching Powder coating 2-Package Control Section 86
S1-8021 12.0 Switching Powder coating 2-Package Control Section 86
SI-8022 15.0 Switching Powder coating 2-Package Control Section 86
SI-8023 24.0 Switching Powder coating 2-Package Control Section 86




Part Number Vo(V) lo(A) Regulator type Package Remarks Page
SI-8033S 3.3 3.0 Switching 5-Terminal Full-Mold 80
SI-8050E 5.0 0.6 Switching 5-Terminal Full-Mold 76
SI-8050S 5.0 3.0 Switching 5-Terminal Full-Mold 80
SI-8090E 9.0 0.6 Switching 5-Terminal Full-Mold 76
SI-8090S 9.0 3.0 Switching 5-Terminal Full-Mold 80
SI-8120E 12.0 0.6 Switchin 5-Terminal Full-Mold 76
SI-8120S 12.0 3.0 Switching 5-Terminal Full-Mold 80
SI-8150S 15.0 3.0 Switching 5-Terminal Full-Mold 80
SI-8201L 5.0 0.4 Switching With Coil 92
SI-8203L 12.0 0.35 Switching With Coll 92
SI-8211L 5.0 0.3 Switching With Coll 92
SI1-8213L 12.0 0.28 Switching With Coil 92
SI-8301L 5.0 1.0 Switching With Coil 92
SI-8401L 5.0 0.5 Switching With Coil 96
S1-8402L 12.0 0.4 Switching With Coil 96
SI-8403L 3.3 0.5 Switching With Coll 96
SI-8405L 15.0 0.4 Switching With Coll 96
SI-8501L 5.0 1.0 Switching With Coll 96
SI-8502L 12.0 1.0 Switching With Coil 96
SI-8503L 3.3 1.0 Switching With Coil 96
SI-8504L 9.0 1.0 Switching With Coil 96
SI-8505L 15.0 1.0 Switching With Coll 96
SI-8811L +5 0.45/0.05 Switching With Transformer 102
SI-8911L +5 0.3/0.1 Switching With Transformer 102
SI-8921L 5.0 0.6 Switching With Transformer 102
SI-8922L 5.0 0.6 Switching With Transformer 102
SLA3001M 12/5/9 1.5/1.5/1.5 DR/DR/DR 3-Output 114
SLA3002M 5/15.7/9 0.5/1/0.4 SW/DR/SW 3-Outpu 114
SLA3004M 5/9/9 0.5/0.4/0.4 SW/SW/SW 3-Outpu 114
SLA3005M 5 0.5/Each Output| Dropper 4-Output 120
SLA3006M 5 0.5/Each QOutput| Dropper 4-Output 120
STA801M 0.5/Each Output| Switching 2-Output 108
STA802M 0.5/Each Output| Switching 2-Output 108
STR7001 6.0 Switching 5-Terminal 2-Package Power Section| 86
STR7002 6.0 Switching 5-Terminal 2-Package Power Section| 86
STR7003 6.0 Switching 5-Terminal 2-Package Power Section| 86
STR7101 12.0 Switching 5-Terminal 2-Package Power Section| 86
STR7102 12.0 Switchin 5-Terminal 2-Package Power Section| 86
STR7103 12.0 Switching 5-Terminal 2-Package Power Section| 86
STR9005 5.0 4.0 Dropper 5-Terminal Low Dropout Voltage 66
STR9012 12.0 4.0 Dropper 5-Terminal Low Dropout Voltage 66
STR9015 15.0 4.0 Dropper 5-Terminal Low Dropout Voltage 66
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Ordering

Please specify a multiple of the standard minimum number of packages when ordering.

Series

Standard minimum number of packages

A8180

1,000 pcs.(reel)

SI-3000N

SI-3001N

SI-3002N

SI1-3000B

SI-3000F

SI1-3000C

SI1-3000J

SI-3000R

SI-3000P

SI-3000V

STR9000

SI-8000E

SI-8000S

STR7000/7100

SI-8200L/8300L

SI-8400L/8500L

SI1-8800L/9800L

STA800M

SLA3000M

100 pcs.

SAl

2,000 pcs. (reel)

SI1-8020

200 pcs.




Dropper Type - Application Note

m Heat Radiation and Reliability

The reliability of an IC is highly dependent on its operating tempera-
ture. Design should pay particular attention to ensuring ample space
for radiating heat.

Be sure to apply silicon grease to the IC before attaching a heatsink,
and to secure it firmly to the heatsink.

Other important items to be considered regarding heat radiation in-
clude air convection during operation.

m Calculating Internal Power Dissipation (P o)

Po is given by the following formula:

Po=loe[ViNmean)—V0]

Determine the size of the heatsink according to the relationship be-
tween allowable power dissipation and ambient temperature.

m Setting DC Input Voltage

The waveform of a DC input voltage is shown below.

Input Ripple
'd A
z| z| z

> 3| S

Y

When setting the DC input voltage, pay attention to the following:

e \/iN(min) must be no less than the sum of output voltage and the
minimum voltage difference between the input and output.

® \/iN(max) must be no more than the maximum rated DC input volt-
age.

m Heatsink Design

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

mum ratings is specific to each product type and must be strictly

observed. Thus, thermal design must consider the conditions of use

which affect the maximum power dissipation Ppmax) and the maxi-

mum ambient temperature Ta(max).

To simplify thermal design, the relationship between these two pa-

rameters has been presented in a graph, the Ta-Pp characteristic

graph. Thermal design should include these steps:

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

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

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

The size of the heatsink has now been obtained. However, in actual

applications, a 10 to 20% derating factor is introduced. Moreover, the

heat dissipation capacity of a heatsink highly depends on how it is

mounted. Thus, itis recommended to measure the heatsink and case

temperature in the actual operating environment.

The Ta-Po characteristics for each product type are provided for ref-

erence purposes.

Fastening Torque

SI-3000N
SI-3001N
SI-3002N
SI1-3000B
SI-3000F
SI1-3000C
SI1-3000J

SI-3000R

0.588 to 0.686[N+m] (6.0 to 7.0[kgfecm])

o o o

SI-3000P
si-3000v U

O

0.686 to 0.882[N+m] (7.0 to 9.0[kgfecm])

STR9000 0.588 to 0.784[N+m] (6.0 to 8.0[kgfecm])

m Recommended Silicone Grease

0 G746 SHINETSU CHEMICAL INDUSTRIES CO., LTD.
0 YG6260 TOSHIBA SILICONE CO., LTD.
¢ SC102 DOW CORNING TORAY SILICONE CO., LTD.

Please select a silicone grease carefully since the oil in some grease
can penetrate the product, which will result in an extremely short
product life.

m Others

« Devices can not be operated in parallel to increase current.

* An isolation type diode is provided from input to ground and also
from output to ground. These may be destroyed if the device is re-
verse biased. In this case, use a diode with low VF to protect them.

m Rectifier Diodes for Power Supplies

To rectify the AC input using rectifier diodes in power supplies, use
any of the SANKEN rectifier diodes shown in the following list. (Use
axial type diodes in a center-tap or bridge configuration.)

Regulator Type Diodes

A8181SLB SFPM-62 (Surface-Mount Type, VrRm:200V, lo:1.0A)

A8180 Series SFPM-52(Surface-Mount Type, VrRM:200V, 10:0.9A)

SI-3000N Series

RM2Z(Axial Type, VrRM:200V, lo:1.2A)

SI-3001N Series
RBV-402(Bridge Type, VrRM:200V, l0:4.0A)

SI-3002N Series

SI-3000B Series | AM01Z(Axial Type, VrRmM:200V, lo:1.0A)

SI-3000F Series

SI-3000C Series

SI-3000J Series | RM2Z(Axial Type, VRmM:200V, lo:1.2A)

SI-3000R Series | RBV-402(Bridge Type, VRM:200V, l0:4.0A)

SI-3000P Series

SI-3000V Series

RM4Z(Axial Type, VrRM:200V, 10:3.0A)

STR9000 Series .
RBV-402(Bridge Type, VrRM:200V, l0:4.0A)

7 I



e A8180SLU/SLT Series

= A8180SLU/SLT Series ==

AB8184SLT, A8187SLT are product of Allegro Microsystems, INC.

Surface-Mount, Low Quiescent Current, Low Dropout Voltage Dropper Type

m Features

« Compact surface-mount package (equivalent to SOT-89)

* Built-in thermal protection circuit

Output current: 0.15A
Low circuit current

1g<60pA (Output ON: VIN=6V, lo=0 to 0.1A)

Iq(off)<5uA(Output OFF: A8183SLU,A8186SLU)

Low dropout voltage: Voir<150mV (lo=60mA)

Output ON/OFF control terminal is compatible with LS-TTL.

(A8183SLU, A8186SLU)

m Applications

« Portable phones and PHS telephones
« Battery-driven electronic equipment

m Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Ratings Unit

DC Input Voltage VIN 10 \Y

DC Output Current lo 0.15 A

Power Dissipation Po 0.5(Tc=25°C) w

Junction Temperature T 150 °C

Ambient Operating Temperature Top —-30 to +85 °C

Storage Temperature Tstg —40 to +150 °C




m Electrical Characteristics

e A8180SLU/SLT Series

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol A8183SLU A8184SLT A8186SLU A8187SLT Unit
min. typ. | max. | min. typ. | max. | min. typ. | max. | min. typ. | max.
Input Voltage VIN 8 8 8 8 \%
Output Voltage Vo 29 3.0 31 29 3.0 31 3.2 33 34 3.2 33 34 Vv
‘Conditions Vin=4 to 8V, 10=0to0 0.1A Vin=4.5 to 8V, 10=0 to 0.1A
I— VDIF | | 015 | | | 015 | | 015 | | | 015 v
‘Conditions lo=60mA
P— AVoLNE 7 | 2o | 7 | 2 | 7| 2 | | 7 | 2 v
|Conditions Vin=4.5 10 6V, lo=0A
P — AVoLoso ERER BEEREN | 30 | o | BN
‘Conditions Vin=6V, l0=0 to 0.1A
Temperature Coefficient | AVo/ATa -10 ‘ ‘ 1.0 | -1.0 ‘ ‘ 1.0 | -1.0 ‘ ‘ 1.0 | -1.0 ‘ ‘ 1.0 .
of Output Voltage ‘Conditions Ti=-30to +85°C
Cireuit Current la | s | e | | s | e | | s | e | | 45 | 60 A
|Conditions VIN=6Y, 10=0 0 0.1A
Quiescent Circuit lg(off) ‘ ‘ 5 E— ‘ ‘ 5 E— uA
Current ‘Conditions Vin=4.5 to 8V, Ve=0.4V e Vin=4.5 to 8V, Vc=0.4V —
Control Voltage Vo(off) 2.0 ‘ ‘ —_— 2.0 ‘ ‘ —_— Vv
(Output ON) ‘Conditions Vin=6V E— ViN=6V Ea—
Ve Control Voltage Vc.oL ‘ ‘ 0.8 E— ‘ ‘ 0.8 — Vv
Terminal*| (Output OFF) ‘Conditions Vin=6V — Vin=6V —
— | 0 | | 10 — 10 | | 10 — A
‘Condmons Vin=6V e ViN=6V —
*Output is OFF when output ON/OFF terminal (Vc terminal) is open.
m Outline Drawing (unit: mm)
A8183SLU/A8186SLU AB8184SLT/A8187SLT
4_510.1
1_610.2
D 1,501
Of_‘cT)_mFi' - 0.44max. %
i S 0~0.2 | ] .
5| 4] 4
H J\ !_! L v 1 - 3.94 % 160 [
2.25 :
ool dle @ | j r - 6%
N\ d < (1
— | = ”
3 0.89 2%
H 2 H _ ih \I: 1.20L o
% 0.44max. T —— I
e TO0 L.
- 26
ggg ‘ ‘ L ‘ (min. /max.)
/ ’ \ @© GND 036 \ \
m m m @ GND 08w | oy
0.49max. ‘ ‘ ‘ ‘ 0.49max ® Ve SR CLL) B @) GI,’:ID
' T ' @ Vi
L] 0.54max. ® Vo 3 Vo
1_5:01 1_510.1

o IS



e A8180SLU/SLT Series

m Block Diagram

A8183SLU/A8186SLU A8184SLT/A8187SLT
VIN (@) 3 {5 Vo . .
] T Amp. é Vi) ] l_-"-i- o é {3) Vo
Reg. |——| prIVE < | -~ |__| - _
Vc 3~ ENABLE s
|:|:| o] [ ]
(2 GND l l
L 2 GND
(DGND
m Standard External Circuit
A8183SLU/A8186SLU A8184SLT/A8187SLT
l VIN Vo » Output VIN Vo Output
1 3
*2 5 J~ *: +
B Z - 2
Batery | G Co Batery ! T co &2
- o—]ve GND - 2
I GND —[ I GND
) . )

*2 Co: Output capacitor (Approx. 4.7uF)

*1 Cu: Oscillation prevention capacitor (Approx. 0.3uF)

m Ta-Pp Characteristics

600

a
o
o

N
o
o

200

Power Dissipation Pp (mW)
8
o

=
o
o

-30 0 25 50 75 100
Ambient Temperature Ta (°C)

Pp=los[ViINn(mean)-Vo]
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e A8180SLU/SLT Series

m Typical Characteristics
(Ta=25°C)

lo vs. Voir Characteristics Rise Characteristics (A8183SLU/A8184SLT) Circuit Current
0.20 5 50

IS
IS
o

o
[
[

(W3 3'0/

w
S
\6
W

v

Output Voltage Vo (V)
N

Circuit Current Iq (LA)
N
o

v
jyd
d i

0 20 40 60 80 100 120 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Output Current lo (mA) Input Voltage Vin (V) Input Voltage Vin (V)

o
o
a

Dropout Voltage Voir (V)
5
N

los

03 00074
=
(=]

Output ON/OFF Control (A8183SLU)

w

Output Voltage Vo (V)
N

[

0
0 05 10 15 20 25 3.0
Output Control Voltage Vc (V)
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e A8181SLB Series

== A8181SL B Series ==

Allegro Microsystems, INC. product

Surface-Mount, Low Circuit Current, Low Dropout Voltage Dropper Type

m Features

Surface-mount package
Output current: 0.5A

Low circuit current
1g<120pA (Output ON)
1q(off)<20pA(Output OFF)

Low dropout voltage: Voir<0.3V (at 10=0.5A)

Output ON/OFF control terminal is compatible with LS-TTL.

Built-in thermal protection circuit

m Applications

« Portable phones and PHS telephones
« Battery-driven electronic equipment

m Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Ratings Unit

DC Input Voltage VIN 10 \%

DC QOutput Current lo 0.6 A

Power Dissipation Po 1.9(Tc=25°C) w

Junction Temperature Tj +150 °C

Ambient Operating Temperature Top —20to +85 °C

Storage Temperature Tstg —40 to +150 °C

I |



e A8181SLB Series

m Electrical Characteristics

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol A8181SLB Unit
typ. min. max.
Input Voltage VIN 10 \%
Vo 4.85 5.00 5.15
Output Voltage \Y
‘Conditions ViN=5.5 to 10V, lo=0 to 0.5A, Ta=—20 to +85°C
VoiF ‘ ‘ 0.3
Dropout Voltage — \Y
‘Condmons lo=0.5A
) ) AVOLINE ‘ 10 ‘ 30
Line Regulation mVv
|Conditions VIN=5.5 t0 10V, [0=0A
. AVoLoAD ‘ 50 ‘ 100
Load Regulation mV
|Condiions VIN=6V, 10=0 to 0.5A
Temperature Coefficient AVolATa +0.5 +1.0
— mv/°C
of Output Voltage ‘Condmons Tj=—20 to +85°C
| 92 120
Circuit Current 4 ‘ ‘ pA
|Conditions ViIN=10V, 10=0 to 0.5A
Quiescent Circuit lg(off) ‘ 10 ‘ 20 A
Current |Conditions VIN=10V, 10=0A, Vc=0.4V
Control Voltage Vo(off) 2.4 ‘ ‘ Vv
(Output ON) ‘Conditions ViN=10V, Ta=—20 to +85°C
Control Voltage Ve. 0.4
| Voo | | .
Ve (Output OFF) ‘Conditions VIN=10V, Ta=—20 to +85°C
Terminal® | -0.1 +0.1
C HA
‘Conditions Ta=25°C
Input Current
Ic ~10 | | +1.0 A
‘Conditions Ta=85°C
* Qutput is OFF when output ON/OFF terminal is open.
m Outline Drawing (unit: mm)

IDENTIFICATION
LEAD No.1

10.10/10.50

(IR LRI C)
HHHEHEH

I
[ ]

S

Vi |
(g === &
ST
=== 2

@I

ili
®D

i
P®®

_
2.35/2.65
ATy

0.10 MIN.
SEATING

PLANE

—>|

7.417.6 1000/1065@

@
1.27typ 7«»1 J L 0.33/0.46

0.23/0.32
™0°TO 8°
a. Part Number
b. Lot Number
@ NC
@ NC
3 NC
#onz? @ GND
-1 ® GND
® Vc
@ VN
VIN

Connect Vin terminals (pin 7,8) and Vo terminals

® NC
NC
@ NC
@ GND
@ GND
NC
@ Vo
Vo

(pin 15,16) externally.
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e A8181SLB Series

m Block Diagram

VING) +3 T i Vo
Vi (8> ] 1 Amp. é I—@VO
Reg. |——| Drive !
Vc - ENABLE
O GND
NCD,2,3,@,mm@ 4,5,12,13
m Standard External Circuit
7 +8
VIN VIN
O 61ve Vo e
_T_ Vo
Battery : | oND 16 .
T Cl-l; 75,12, 13 &2 Loap
*1 Cu: Oscillation prevention capacitor (Approx. 0.33uF)
777 777 7J7 *2 C2: Output capacitor (Approx. 4.7uF)
m Ta-Pp Characteristics
25
=20
2
ja)
o
g1 ~
S \
2
3
B 1.0
9]
=
o
aos5
0
20 0 25 50 75 100
Ambient Temperature Ta (°C)
Pp=los[ViN(mean)-Vo]

E—




m Typical Characteristics
(Ta=25°C)

lo vs. Voir Characteristics

I
N

o
w

Dropout Voltage Voir (V)
o
N

o
o

0.1

0.2 0.3 0.4
Output Current lo (A)

0.5

Circuit Current

150
125
élOO
= | —
€ T ////
g 7 Qr/QYoV
5 2 2
o %j\o
§ 50
s
25
0 f d
0 1 2 3 4 5 6 8 10
Input Voltage ViN (V)

Rise Characteristics

Output Voltage Vo (V)

6
5
4 /lov
Sy &
Q' N
3 \5/
2 /
//
1
0
0 2 3 4 5 6 7 8 10
Input Voltage Vin (V)

e A8181SLB Series
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== S/-3000N Series ==

SI1-3000N Series

3-Terminal, Full-Mold, Low Dropout Voltage Dropper Type

m Features

Compact full-mold package (equivalent to TO220)

Output current: 1.0A

Low dropout voltage: Voir<1V (at lo=1.0A)
Built-in foldback overcurrent, overvoltage, thermal protection circuits

m Applications
« For stabilization of the secondary stage of switching power supplies

Electronic equipment

m Absolute Maximum Ratings (Ta=25°C)
Ratings .
Parameter Symbol Unit
SI-3050N SI-3090N/3120N SI-3150N
DC Input Voltage VIN 25 30 35 \%
DC Output Current lo 1.07 A
L Pp1 14(With infinite heatsink) w
Power Dissipation
Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature Tj —-40to +125 °C
Ambient Operating Temperature Top —-30 to +100 °C
Storage Temperature Tstg —40 to +125 °C
Thermal Resistance (junction to case) Rth(-c) 7.0 °C/W
Thermal Resistance (junction to ambient air) Rih(-a) 66.7(Without heatsink, stand-alone operation) °C/W

I | 6



e S|-3000N Series

m Electrical Characteristics (Ta=25°C unless otherwise specified)
Ratings
Parameter Symbol SI-3050N SI-3090N SI-3120N SI-3150N Unit
min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max.
Input Voltage VIN 6% 157 10 202 13% 257 16% 2772 \Y
SI-3000N v 480 | 500 | 520 | 864 | 900 | 936 | 1152 | 1200 | 1248 | 1440 | 1500 | 1560 |
(o)
Output Voltage | SI-3000NA 490 | 500 | 510 | 882 | 9.00 | 918 | 1176 | 12.00 | 12.24 | 1470 | 15.00 | 15.30
‘Conditions ViN=8V, l0=0.5A ViN=12V, lo=0.5A ViN=15V, l0o=0.5A ViN=18V, l0=0.5A
‘ Vo | KE | E | E | KE v
Conditions l0<0.5A
Dropout Voltage
T [ Tw [ Tw] [ Jw
Conditions lo<1.0A
‘ ° mVv
_ _ AVoLie | 10 | 3 | 18 | 4 | 2 | e | 3 |
Line Regulation
‘Conditions ViN=6 to 15V, lo=0.5A Vin=10 to 20V, lo=0.5A ViN=13 to 25V, lo=0.5A ViN=16 to 27V, lo=0.5A
P — AVoLoad | 40 | 100 | 0 | 180 | 93 | 20 | 120 | 300 | mv
‘Conditions ViN=8V, l0=0 to 1.0A ViN=12V, 10=0 to 1.0A Vin=15V, lo=0to 1.0A ViN=18V, l0=0 to 1.0A
Temperature Coefficient AVo/ATa ‘ +0.5 ‘ ‘ $1.0 ‘ ‘ t15 ‘ ‘ t15 ‘ .
of Output Voltage ‘Conditions Vin=8V, lo=5mA, T=0t0 100°C | V=12V, lo=5mA, T=0t0 100°C | Vin=15V, lo=5mA, Ti=0t0 100°C | Vin=18V, lo=5mA, Ti=0to 100°C
RREJ N N BN N
Ripple Rejection dB
‘Conditions Vin=8V, =100 to 120Hz ViN=12V, f=100 to 120Hz ViN=15V, f=100 to 120Hz ViN=18V, =100 to 120Hz
Quiescent Circuit Iq BEED BERET | 3 | 1w | 3 | 1w "
Current ‘Conditions Vin=8V, l0=0A Vin=12V, lo=0A ViN=15V, [0=0A ViN=18V, lo=0A
Overcurrent Protection Is1 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘ A
Starting Current™*® ‘Conditions ViN=8V Vin=12V Vin=15V Vin=18V

*1: "A" may be indicated to the right of the Sanken logo.

*2: Vinmax) and lomax) are restricted by the relation Pomax=(ViN-Vo)slo=14(W).

*3: Refer to the dropout voltage.(Refer to Setting DC Input Voltage on page 7.)

*4: 1s1 is specified at —5(%) drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=0.5A.

*5: A foldback type overcurrent protection circuit is built into the IC regulator. Therefore, avoid using it for the following applications as it may cause
starting errors:
(1) Constant current load (2) Plus/minus power (3) Series power (4) Vo adjustment by raising ground voltage

m Outline Drawing (unit: mm)

(03 210.2 10102 2-8t0 2
s
JHL““S a. Part Number
N b. Lot Number

& @ GND
[32]
o @ Vo

3 ViN

0.45%%3 Plastic Mold Package Type

Flammability: UL94V-0
Weight: Approx. 2.3g
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e S|-3000N Series

m Block Diagram

30

Reg.

! 1
! :
! I
! 1
! 1
! I
i I
| g o I
! 5 a E N i
| g £l
1 o i
I a I
! > 1
! = |
1 = \
! hd hd I
i 1
- - - I
O1
m Standard External Circuit
Co : Output capacitor (47 to 100uF)
b *1 Ci ) :Oscillation prevention capacitor
1

. i 2. . Cz2 | (C1: Approx. 47uF, C2: 0.33uF)

| i These capacitors are required if the input line is

I

oO——D3 z inductive and in the case of long wiring. Tantalum
;’1':/’ SI-3000N capacitors are recommended for C1 and Co, particularly
DC Input ;:z :Cz Co DC Output at low temperatures.
VIN A I Vo *2 D1 :Protection diode
o lmmmmm - -7 o This diode is required for protection against reverse

biasing of the input and output. Sanken EU2Z is
recommended.

m Ta-Pp Characteristics

15

Infinite heatsink

With Silicon Grease
Heatsink: Aluminum

10

Power Dissipation Pp (W)

I Without heatsink N

0
-30 0

25 50 75

Ambient Temperature Ta (°C)

Pp=los[ViNn(mean)-Vo]

I | S




m Typical Characteristics
(Ta=25°C)

lo vs. Voir Characteristics Temperature Coefficient of Output Voltage(SI-3050N)

0.6 5.06 ‘ ‘
VIN=8V
0.5 5.04 lo =0A
g ) g Vo =5V
w
o o
g o4 S —~
4} [} ,/
g g
Lo3 A £5.00
2 / >
5 5
202 Sa98
2 o
a /
0.1 4.96
4.94
% 0.2 0.4 0.6 0.8 1.0 —40 -20 0 20 40 60 80 100 120 140
Output Current lo (A) Ambient Temperature Ta (°C)

Output Voltage Vo (V)

Output Voltage Vo (V)

14 6 L

12 5

10

8 y =0.5A
/ =15A

6 7

4 ,/

2 /

0 0

Rise Characteristics(SI-3120N) Overcurrent Protection Characteristics(SI-3050N)

/ lo=0A

10V
A
Za

7
//

Output Voltage Vo (V)
w

/|

4 6 8 10 12 14 16 0 02 04 06 08 10 12 14 16
Input Voltage Vin (V) Output Current lo (A)

Thermal Protection Characteristics(SI-3050N)

6

5

4

ViN=8V

s 10=10mA il
e

2

1

0

0 20 60 100 40 180

Case Temperature Tc (°C)

Note on Thermal Protection:

The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.

Output Voltage Vo (V)
w

Rise Characteristics(SI-3050N)

6

Ul

0.25A

I

N

[

0 1 2 3 4 5

Input Voltage VIN (V)

Overcurrent Protection Characteristics(SI-3120N)

Output Voltage Vo (V)

14
12 \
10 /
RYAY /S
/5, o
8 //\‘/‘7\, ~
Ky,
L 2ov
6 v
4 7
2 Z4
0
0 0.5 1.0 15 2.0

Output Current lo (A)

e S|-3000N Series
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== S/-3001N Series ==

SI1-3001N Series

3-Terminal, Full-Mold, Low Dropout Voltage Dropper Type

m Features

Compact full-mold package (equivalent to TO220)

Output current: 1.5A

Low dropout voltage: Voir<1V (at lo=1.5A)
Built-in foldback overcurrent, overvoltage, thermal protection circuits

m Applications
« For stabilization of the secondary stage of switching power supplies

Electronic equipment

m Absolute Maximum Ratings

(Ta=25°C)
Ratings .
Parameter Symbol Unit
SI-3051N/3091N | SI-3121N/3151N SI-3241N
DC Input Voltage VIN 35 35 45 \%
DC Output Current lo 1.57 A
o Pp1 18(With infinite heatsink) w
Power Dissipation
Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature Tj —-40to +125 °C
Ambient Operating Temperature Top —-30 to +100 °C
Storage Temperature Tstg —40 to +125 °C
Thermal Resistance (junction to case) Rth(-c) 55 °C/W
Thermal Resistance (junction to ambient air) Rth(-a) 66.7(Without heatsink, stand-alone operation) °C/W

________ ¢}




m Electrical Characteristics

e SI-3001N Series

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3051N SI-3091N SI-3121N SI-3151N SI-3241N Unit
min. | typ. [ max.| min. | typ. | max.| min. | typ. | max.| min. | typ. | max.| min. | typ. | max.
Input Voltage VIN 6" 3072 | 10° 302 | 13% 302 | 16° 302 | 257% 4072 Vv
SI-3001N v 480 | 5.00 | 520 | 8.64 | 9.00 | 9.36 | 11.52 | 12.00 | 12.48 | 14.40 | 15.00 | 15.60 | 23.04 | 24.00 | 24.96
(o)
Output Voltage | SI-3001NA 490 | 5.00 | 510 | 8.82 | 9.00 | 9.18 | 11.76 | 12.00 | 12.24 | 14.70 | 15.00 | 15.30 | 23.52 | 24.00 | 24.48| V
‘Conditions V=8V, 10=1.0A ViN=12V, 10=1.0A Vin=15V, 10=1.0A ViN=18V, 10=1.0A ViIN=27V, 10=1.0A
VoIF | | 05 | | 05 | | 05 | | 05 | | os
B Ve ‘Conditions lo<1.0A Vv
\ o [ | T Jw[ [ Tw[ [ [
Conditions lo<1.5A
Line Regulation AVoLne | 10 [ 3 | 18 [ 48 |24 | e | 30 | 9 | 48 | 128 N
‘Conditions ViN=6V 10 15V, lo=1.0A | Vin=10V to 20V, lo=1.0A | Vin=13V to 25V, lo=1.0A | Vin=16V to 27V, Io=1.0A | Vin=25V to 38V, lo=1.0A
P — AVoLoso | 40 | 100 | 70 | 180 | 93 | 240 | 120 | 300 |20 30|
‘Conditions V=8V, =010 1.5A | Vin=12V,10=0t0 L.5A | Vin=15V,10=0t015A | Vin=18V,10=0t0 L5A | V=27V, l0=0t015A
Temperature Coefficient AVo/ATa ‘ 105 ‘ ‘ +1.0 ‘ ‘ t15 ‘ ‘ t15 ‘ ‘ 125 ‘ .
of Output Voltage ‘Conditions V=8V, lo=5mA,Ti=0t0 100°C | Vin=12V. lo=5mA Ti=0to 100°C | Vin=15V, lo=5mA,Ti=0t0 100°C | Vin=18V, lo=5mATi=0to 100°C | Vin=27V, lo=5mA,Ti=0to 100°C
RREJ | 54 | | 54 | EN EN | 54 |
Ripple Rejection dB
‘Conditions Vin=8V, =100 to 120Hz | Vin=12V, =100 to 120Hz | Vin=15V, =100 to 120Hz | Vin=18V, =100 to 120Hz | Vin=27V, =100 to 120Hz
Quiescent Circuit lq |5 | 1 | 5 [ 10 |5 | 10 | 5 | 10 | 5 | 10 "
Current ‘Conditions ViN=8V, lo=0A VIN=12V, 10=0A ViN=15V, lo=0A ViN=18V, lo=0A ViN=27V, 10=0A
Overcurrent Protection Is1 1.6 ‘ ‘ 1.6 ‘ ‘ 1.6 ‘ ‘ 1.6 ‘ ‘ 1.6 ‘ ‘ A
StartingCurrent'*> |Conditions ViN=8V ViN=12V Vin=15V ViN=18V Vin=27V

*1: "A" may be indicated to the right of the Sanken logo.
*2: Vingmax) and lo(max) are restricted by the relation Ppmax=(VIN-V0)*lo=18(W).
*3: Refer to the dropout voltage.(Refer to Setting DC Input Voltage on page 7.)
*4: Is1 is specified at —5(%) drop point of output voltage Vo on the condition that ViNn=Vo+3V, lo=1A.
*5: A foldback type overcurrent protection circuit is built into the IC regulator. Therefore, avoid using it for the following applications as it may cause

starting errors:

(1) Constant current load (2) Plus/minus power (3) Series power (4) Vo adjustment by raising ground voltage

m Outline Drawing

(unit:mm)

7 910.2

16.9t0.3

(13.5)

0.9510.15

0.85'0%

0.45782

J 2A6t0 15

a. Part Number

b. Lot Number

@ GND
@ Vo
3 Vin

Plastic Mold Package Type
Flammability: UL94V-0
Weight: Approx. 2.3g
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e SI-3001N Series

m Block Diagram

30 O2
I B
: MIC i
i . i
! J
! I
| 8 !
|2 HEE |
| N I B I I
! 3] gl =
I 2 SR
1 S H
I ["% |
! 1
! = 1
1 = \
! I
i 1
- - - I
O1
m Standard External Circuit
Co : Output capacitor (47 to 100uF)
D1, *1 C1 }: Oscillation prevention capacitor (C1: Approx. 47uF,
pmommmmmm - s 3 C2 | C2:0.33uF)
| | These capacitors are required if the input line is inductive
O——=3 -

S SI-3001N

DC Input 2z
npu p—
VIN 1 C1y C2

Co DC Output

Vo

O

*2 D1

and in the case of long wiring. Tantalum capacitors are
recommended for C1 and Co, particularly at low tempera-
tures.

: Protection diode

This diode is required for protection against reverse bias-
ing of the input and output. Sanken EU2Z is recommended.

m Ta-Pp Characteristics

20 ‘
[ Infinite heatsink With Silicon Grease
- Heatsink:Aluminum
S5 A\
£ [200x200x2mm (2.3°C/W)
c L \
o L
8 10[-100x100x2mm (5.2°CW)—>N N
B [75x75%2mm (7.6°CW
[SEE .
o L
z ‘ \ N
o N
a + ‘ \\
| Without heatsink \
of i
-30 0 25 50 75 100

Ambient Temperature Ta (°C)

Pp=los[VIN(mean)-Vo]

_________ oyl




m Typical Characteristics

(Ta=25°C)
lo vs. Voir Characteristics

0.8
Sos
w
S |
2 yd
S04 A
Rl 1
> A1
3
Q //
202
a | L+

% 0.5 1.0 15

Output Current lo (A)

Rise Characteristics(SI-3051N)
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by /4

<G 0
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i

w

N

Output Voltage Vo (V)

2 3 4 5 6
Input Voltage ViN (V)

Overcurrent Protection Characteristics(SI-3051N)
6

o

30V

AN
£

EN

1%/

Output Voltage Vo (V)
N w
Y
N
AN

[

74
Ved

0 1.0 2.0 3.0 4.0
Output Current lo (A)

Thermal Protection Characteristics(SI-3051N)

6

Vin=8V
lo=10mA

Output Voltage Vo (V)
w

) 60 100 140 180
Case Temperature Tc (°C)

e SI-3001N Series

Temperature Coefficient of Output Voltage(SI-3051N) Circuit Current(SI-3051N)

5.08 50
‘ Vo =5V
VIN=8V
5.06 lo =0A T
— Vo =5V < 40
2 £
9504 e
= 30
3 ™~ IS
g 5.02 P / \ o
s T 1 3
- 20
=1 ©
£85.00 5 ‘/ \\ lo=1.5A
3 s / 1.0A
O 10 :
4.98 / 0.5A
y 0A
. 0
4980 20 0 20 40 60 80 100 120 140 0 1 4 6 8 10

Ambient Temperature Ta (°C) Input Voltage VIN (V)

Rise Characteristics(SI-3121N) Rise Characteristics(SI-3241N)

14 30

12 -
2 10 L S
) 10=0A o 20
. 0.5A > T lo=0A
2 1A > 05A
£ 15A £ 15 1A
> 6 S 15A
= -
g, 3 10
]
5 3

2 5 (

0

0 2z 4 0

10 12 14 16 18 0 10 20 30 40

6 8
Input Voltage Vin (V) Input Voltage Vin (V)

Overcurrent Protection Characteristics(SI-3121N) Overcurrent Protection Characte

ristics(SI-3241N)

14 25 ‘ ‘
N > 27V
2 o 20 <

< > «Q < 18 N AN
210 3 b N/
o 1] y\ o Y/
> S A N13V >
g6 v 3! /4
S s J
ks Ks)

6
z Z10 .
> >
= =,
5 3 /

5 /
2 /
0 0 /

0 1.0 2.0 3.0 4.0 0 1.0 2.0 3.0 4.0

Output Current lo (A) Output Current lo (A)

Note on Thermal Protection:

The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.
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== S/-3002N Series ==

SI1-3002N Series

3-Terminal, Full-Mold, Low Dropout Voltage Dropper Type

m Features

Compact full-mold package (equivalent to TO220)

Output current: 2.0A

Low dropout voltage: Voir<1V (at lo=2.0A)
Built-in foldback overcurrent, overvoltage, thermal protection circuits

m Applications
« For stabilization of the secondary stage of switching power supplies

Electronic equipment

m Absolute Maximum Ratings (Ta=25°C)
Ratings .
Parameter Symbol Unit
SI-3052N SI-3092N SI-3122N/3152N
DC Input Voltage VIN 25 30 35 \Y
DC Output Current lo 2.0 A
L Pp1 20(With infinite heatsink) w
Power Dissipation
Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature Tj —40 to +125 °C
Ambient Operating Temperature Top -30to +100 °C
Storage Temperature Tstg —40to +125 °C
Thermal Resistance (junction to case) Rih(-c) 5.0 °CIW
Thermal Resistance (junction to ambient air) Rth(-a) 66.7(Without heatsink, stand-alone operation) °CIW
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m Electrical Characteristics

e SI-3002N Series

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3052N SI-3092N SI-3122N SI-3152N Unit
min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max.
Input Voltage VIN 62 151 10 25 137 27t 16 271 \Y
. Vo 4.90 5.00 5.10 8.82 9.00 9.18 1176 | 12.00 | 12.24 | 1470 | 15.00 | 15.30 Vv
‘Conditions ViN=8V, lo=1.0A ViN=12V, 10=1.0A ViN=15V, lo=1.0A ViN=18V, lo=1.0A
Voir | | o5 | | o5 | | o5 | | o5
Conditions lo<1.5A
Dropout Voltage ‘ ‘ ‘ o ‘ ‘ ) 00 | ‘ ‘ o | ‘ ‘ o \
‘Conditions l0<2.0A
P—— AVoLne | 10 | % | 18 | 4 | | e BN Y
‘Conditions ViN=6 to 15V, lo=1.0A Vin=10 to 20V, lo=1.0A ViN=13 to 25V, lo=1.0A ViN=16 to 25V, lo=1.0A
_ AVoLoap | 40 | 100 | 70 | 180 | e | a0 | 120 | 300
Load Regulation mV
‘Conditions ViN=8V, lo=0to 2.0A ViN=12V, 10=0to 2.0A Vin=15V, lo=0to 2.0A ViN=18V, lo=0to 2.0A
Temperature Coefficient AVo/ATa ‘ +0.5 ‘ ‘ $1.0 ‘ ‘ t15 ‘ ‘ t15 ‘ o
of Output Voltage ‘Conditions Vin=8V, lo=5mA, T=0t0 100°C | V=12V, lo=5mA, T=0t0 100°C | Vin=15V, lo=5mA, Ti=0t0 100°C | Vin=18V, lo=5mA, Tj=0to 100°C
Ripple Rejection RRE) ‘ > ‘ ‘ > ‘ ‘ >4 ‘ ‘ > ‘ dB
‘Conditions Vin=8V, =100 to 120Hz ViN=12V, f=100 to 120Hz ViN=15V, f=100 to 120Hz ViN=18V, =100 to 120Hz
Quiescent Circuit Iq BEED BERET | 3 | 1w | 3 | 1w "
Current ‘Conditions ViN=8V, lo=0A ViN=12V, lo=0A ViN=15V, lo=0A ViN=18V, lo=0A
Overcurrent Protection Is1 2.1 ‘ ‘ 2.1 ‘ ‘ 2.1 ‘ ‘ 2.1 ‘ ‘ A
Starting Current'3* |Conditions Vin=8V ViN=12V ViN=15V ViN=18V

*1: Vinmax) and lo(max) are restricted by the relation Pomax)=(ViN-Vo)elo=20(W).
*2: Refer to the dropout voltage.(Refer to Setting DC Input Voltage on page 7.)
*3: Is1 is specified at —5(%) drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=1.0A.
*4: A foldback type overcurrent protection circuit is built into the IC regulator. Therefore, avoid using it for the following applications as it may cause

starting errors:

(1) Constant current load (2) Plus/minus power (3) Series power (4)Vo adjustment by raising ground voltage

m Outline Drawing

(unit:mm)

¢3.2502 10%02 2 .gt02
S |w \
3| e
% -
o | =
&
(o))
<
-
% 2 GtO 15
5 U
~N
, U_ll i N
’Lr? Olgsto.ls
“ 0.85°%
045782

a. Part Number
b. Lot Number

@ GND

@ Vo
3 Vin

Plastic Mold Package Type
Flammability: UL94V-0
Weight: Approx. 2.3g
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e SI-3002N Series

m Block Diagram

30 O2

! -

! :

! I

! 1

! 1

! I

| 8 !

e S E :

i 5 S I S I I I

! 3] gl =

I 2 SR

1 <] 1

I ["% I

! 1

I :: |

1 < |

! I

i 1

- - - I

O1
m Standard External Circuit
D1 ,, Co :Output capacitor (47 to 100uF)
TTTTTTTs |< """"" K *1 Cl} :Oscillation prevention capacitor (C1: Approx. 47uF,
! : C2 /) C2:0.33uF)
O ,,—:;D 3 These capacitors are required if the input line is inductive
S SI-3002N . - .
+ U and in the case of long wiring. Tantalum capacitors are rec-
DCV'”PUt z,ch—;—Cz Co DC Output ommended for C1 and Co, particularly at low temperatures.
V ) .
" E lemmmmme oo ° *2 D1 :Protection diode

o— Py o) This diode is required for protection against reverse biasing

of the input and output. Sanken EU2Z is recommended.

m Ta-Pp Characteristics

250 Wit Sifcon Grease: G746|
B (SHINETSU CHEMICAL
L ) INDUSTRIES)

S0k Infinite heatsink Heatsink: Aluminum

15|

L 200x200x2mm (2.3°C/W)

[ 100x100x2mm (5.2°CIW)

Power Dissipation Pp (W)

10
[ 75x75x2mm (7.6°C/W) \
5[ \\
[ Without heatsink N
0 = ‘ —
=30 0 25 50 75 100

Ambient Temperature Ta (°C)

Pp=los[ViN(mean)-Vo]

_________ Il



m Typical Characteristics

(Ta=25°C)
lo vs. Voir Characteristics
1.0
S0.8
w
s
©0.6
D
8
S
5 0.4
o
o
[
Qo /
0o 05 1 15 2
Output Current lo (A)
Rise Characteristics(SI-3122N)
14
12
210
S
®g lo=0A
2 / 0.5A
§ / 1A
6 1.5A
3 / 2A
£ /
S4
o /
2
% 5 10 15 20

Input Voltage VIN (V)

Thermal Protection Characteristics(SI-3052N)

6
ViN=8V
lo=10mA
5
S
o4
>
(]
g
=2 3
o
>
5
g2
S
o
1
00 20 60 100 140 180

Case Temperature Tc (°C)

Note on Thermal Protection:

The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.

Output Voltage Vo (V)

5.02
Vin=8V
lo=0A
5.00
4'9940 -20 0 20 40 60 80 100 120 140

Output Voltage Vo (V)

Temperature Coefficient of Output Voltage(SI-3052N)

Overcurrent Protection Characteristics(SI-3052N)

Ambient Temperature Ta (°C)

6
5
12v D %
10V A
4 N
5 @
i /,
2 / %
1 pz
% 1.0 2.0 3.0 4.0

Output Current lo (A)

Output Voltage Vo (V)

Rise Characteristics(SI-3052N)

e SI-3002N Series

6
5
4
lo=0A
0.5A
3 1A
v
1.5A
2A
2
1
00 2 3 4 5 6 7 8

Input Voltage Vin (V)

Overcurrent Protection Characteristics(SI-3122N)

14
12 <~
\7\>\7\\

— S D\
210 -
o FAYN
> &)
(0]

8
g >
° N
>6 7
3 7
] A
S 4
o) //

2

% 1.0 2.0 3.0 4.0

Output Current lo (A)
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e S|-3000B Series

== S/-3000B Series ==

b-Terminal, Multi-Function, Full-Mold, Low Dropout Voltage Dropper Type

m Features

Output current: 0.27A

Compact full-mold package (equivalent to TO220)

Low dropout voltage: Voir<0.5V (at 10=0.27A)
Output ON/OFF control terminal is compatible with LS-TTL. (It may be directly

driven by LS-TTL or standard CMOS logic.)

SI-3157B : 0.3 t0 0.7A (VIN=18V)

SI-3025B : 0.3 to 0.7A (When ViN=18V, setting Vo=15.7V)
0.3to 0.75A (When Vin=18V, setting Vo=11.7V)
Variable output voltage type (SI-3025B) also available

m Applications

Built-in foldback overcurrent, thermal protection circuits
Highly accurate overcurent protection starting current

« For BS and CS antenna power supplies

« Electronic equipment

m Absolute Maximum Ratings (Ta=25°C)
Paarameter Symbol Ratings Unit
DC Input Voltage VIN 35 \%
Voltage of Output Control Terminal Ve VIN \%
DC Output Current lo 0.271 A
R e Pb1 14(With infinite heatsink) w
Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature T —40 to +125 °C
Ambient Operating Temperature Top —30 to +100 °C
Storage Temperature Tstg —40to +125 °C
Thermal Resistance (junction to case) Rth(-c) 7.0 °C/W
Thermal Resistance (junction to ambient air) Rth(-a) 66.7(Without heatsink, stand-alone operation) °C/W

I ? 3




m Electrical Characteristics

e S|-3000B Series

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3157B SI-3025B Unit
min. typ. max. min. typ. max.
Input Voltage VIN 2 271 626 271 \Y
Output Voltage Vo
14.92 15.70 16.48 2.448 2.550 2.652
(SI-3025B: Reference (VREF) \%
\oltage) ‘Conditions ViN=18V, l0=0.2A Vin=Vo+3V, lo=0.2A
VDIF ‘ ‘ 0.5 ‘ ‘ 0.5
Dropout Voltage — \Y
‘Condmons 10<0.27A 10<0.27A
_ _ AVoLine | 30 | 90 | | 10 mv
Line Regulation - (30258B:
‘Condmons VIN=17 to 27V, 10=0.2A Vin=(Vo+1) to 27V, 10=0.27A mv/V)
_ AVoLoan | 120 | 300 | | 10 mv
Load Regulation — (3025B:
‘Condmons ViN=18V, lo=0 to 0.27A ViN=Vo+3V, lo=0 to 0.27A mV/V)
Temperature Coefficient of Output| ~ AVo/ATa $15 105
Voltage (SI-3025B: Temperature | (AVREF/ATa) o o mv/°C
Coefficient of Reference Voltage) ‘Conditions ViN=18V, lo=5mA, Tj=0 to 100°C ViN=Vo+3V, lo=5mA, Tj=0 to 100°C
. L RREJ ‘ 54 ‘ ‘ 54 ‘
Ripple Rejection — dB
‘Condltlons Vin=18V, =100 to 120Hz ViN=Vo+3V, f=100 to 120Hz
Quiescent Circuit lg ‘ 3 ‘ 10 ‘ 3 ‘ 10 mA
Current ‘Conditions Vin=18V, lo=0A ViN=Vo+3V, lo=0A
Is1 03 | | o7 03 | | o7
Overcurrent Protection ‘Conditions Vin=18V When ViN=18V, setting Vo=11.7V A
Starting Current™34 ‘ E— ‘ 0.3 ‘ ‘ 0.7
|Conditions When Vin=18V, setting Vo=15.7V
Control Voliage (Output ON) Vc. IH 2.0 2.0 v
Conirol Voliage (Output OFF) Ve. IL 0.8 0.8
Vc Control Current lc. IH 20 20 uA
Terminal>| (Output ON) ‘Conditions Vc=2.7V Vc=2.7V
Control Current lc.IL -0.3 -0.3 mA
(Output OFF) | |Conditions Vc=0.4V Ve=0.4V

*1: Vin(max) and lomax) are restricted by the relation Ppmax=(VIN-Vo)slo=14(W).
*2: Refer to the dropout voltage.(Refer to Setting DC Input Voltage on page 7.)
*3: Is1 is specified at —5(%) drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=0.2A.
*4: A foldback type overcurrent protection circuit is built into the IC regulator. Therefore, avoid using it for the following applications as it may cause
starting errors:
(1) Constant current load (2) Plus/minus power (3) Series power (4) Vo adjustment by raising ground voltage
*5: Output is ON even when output control terminal Vc is open. Each input level is equivalent to LS-TTL. Therefore, it may be directly driven by an
LS-TTL circuit.
*6. When setting output voltage to 5V or less, input voltage needs to be set to 6V or over to operate stably.

20 I



e S|-3000B Series

m Outline Drawing

to LS-TTL

I
1
: Equivalent
I
I
I

VREF
MWy
N

to LS-TTL

(unit:mm)
(/(3.2*0'2 4.24:0‘2 |
lo.OtO.Z o 2.810.2
9 5
L AW | g soam
D3~ @ 'Y
< 83 |
~
O
- ?:‘ Plastic Mold Package Type
ot Number
, 5 6t0-15 Flammability: UL94V-0
@' T Weight: Approx. 2.3g
LV 2k
0NNl oss== o SI-3157B SI-3025B
I LI 085282 @ | \
iRk ‘ Y $J ‘ s @ GND @® GND
N ‘ 0.45:3% ‘ = @ vc @ Ve
® Vo ® Vo
PL.7:07x4=6.87 3.907 ‘ (4.3) @ Vos @ VREer
8'210.7
M M T ® VIN ® VIN
Forming No. 1101
m Block Diagram
SI-3157B SI-3025B
50 T 03 50 T 03
I_ ____________________________________ I I— ____________________________________ I
! 5:04 ! i
! I ! I
I 1 I I
! . I ! . I
| g ! e !
I a4 I o —:_04
I I
i |
I o 1 o w
1 Q 1 Q u
20—— < O—— 2 >

I
I
: Equivalent
1
1
I

I 30




m Standard External Circuit

e S|-3000B Series

SI-3157B
D1 .
2
remmeeee- e -
| 1
' .
O 5
.’*1/ -~ OPEN SI-3157B
a0 02
DC Input ZZ s Co DC Output
VIN WCu 2 Vo
1 -
O . O
S1-3025B
D1 *2
o—————=3
%1~ OPEN
o 2
DC Input ZZ — C2 S
VIN 1C1!

Co : Output capacitor (47 to 100uF)
*1C1): Oscillation prevention capacitor
Cz}> (C1: Approx. 47uF, C2: 0.33pF)
These capacitors are required if the input line is inductive
and in the case of long wiring. Tantalum capacitors are rec-
ommended for C1 and Co, particularly at low temperatures.
*2D1 : Protection diode
This diode is required for protection against reverse biasing
of the input and output. Sanken EU2Z is recommended.
*3R1]: External resistor for setting output voltage
Rz}> Relationship between output voltage Vo and external resis-
tors R1 and Rz is as follows.

R
Vo=VREF °<1+ ?1 ) (VRer=2.55V(typ.))
2

R2 must be 2.55kQ for stable operation.

m Ta-Pp Characteristics

15 — -
Infinite heatsink
With Silicon Grease
- Heatsink: Aluminum
s [
£ 10
o L
8
Z F
Qo
2 L
B L
a
5 5
; L
o
T b
I Without heatsink
0
-30 0 25 50 75 100

Ambient Temperature Ta (°C)

Pp=lo<[Vin(mean)-Vo]
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e S|-3000B Series

m Typical Characteristics (When settingV ~ 0=15.7V for SI3025B)

(T-=25°C)
lo vs. Voir Characteristics Temperature Coefficient of Output Voltage(SI-3157B) Rise Characteristics(SI-3157B)
0.5 16.0 20
ViN=18V
lo=0A
15.9
0.4
b < - 315
n 2158 —| ?g
(&) o
> > > -
©0.3 © 157 // o lo=0A
E 8 // 8 0 0.1A
S 3 ° 0.2A
P > 156 = > 0.27A
502 5 d 5
g g 17 g
o — 2155 =
a / o O 5
0.1
// 154
0 15.3 0
0 005 01 015 02 025 03 240 20 0 20 40 60 80 100 120 140 0 5 10 15 20 25 30
Output Current lo (A) Ambient Temperature Tc (°C) Input Voltage VIN (V)
Line Regulation Load Regulation Overcurrent Protection Characteristics(SI-3157B)
16.1 16.1 20
15.9 15.9
lo=0A
S 0.1A < — 215 W=
0157 0.24 0157 ° z W\
> e > > S~
[} 0.27A [} ) o Z
2 2 VIN=27V 2 A
£155 £155 25V 210
(=] o o 25V
2 > 22v > 18V
2153 2153 18V | H 22v
> S 16.5V =1
o] o] O 5
15.1 15.1
149 149 I/
14 16 18 20 22 24 26 28 0 005 01 015 02 025 03 % 01 02z 03 04 05 06 07
Input Voltage Vin (V) Output Current lo (A) Output Current lo (A)
Output ON/OFF Control Thermal Protection Characteristics
20 20
VIN=18V
10=0A
315 315
2 2 Vin=18V
S < [lo=10mA
g ! 2,
£10 ‘ S10 il
&) \ S
S l S ‘ l
=] 5
a =)
5 5
O s O 5
o 0
0 T 2 3 4 0 20 40 60 80 100 120 140 160 180
Output ON/OFF Control Vc (V) Case Temperature Tc (°C)

Note on Thermal Protection:

The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.
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== SI-3000F Series ==

e S|-3000F Series

b-Terminal, Multi-Function, Full-Mold, Low Dropout Voltage Dropper Type

m Features

Compact full-mold package (equivalent to TO220)

Output current: 1.0A

Low dropout voltage: Voir<1V (at lo=1.0A)

Variable output voltage (rise only)

May be used for remote sensing (excluding SI-3025F)

Output ON/OFF control terminal is compatible with LS-TTL. (It may be directly
driven by LS-TTL or standard CMOS logic.)

Built-in foldback overcurrent, overvoltage, thermal protection circuits
Variable output voltage type (SI-3025F) also available

m Applications
« For stabilization of the secondary stage of switching power supplies
« Electronic equipment

m Absolute Maximum Ratings

(Ta=25°C)
Ratings .
Parameter Symbol Unit
SI-3050F | SI-3090F/3120F | SI-3150F/3157F | SI-3240F | SI-3025F
DC Input Voltage VIN 25 30 35 45 30 \%
Voltage of Output Control Terminal Ve VIN \%
DC Output Current lo 1.07 A
L Pp1 14(With infinite heatsink) w
Power Dissipation - - -
Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature Tj -40to +125 °C
Ambient Operating Temperature Top —30to +100 °C
Storage Temperature Tstg -40to +125 °C
Thermal Resistance (junction to case) Rih-c) 7.0 °CIW
Thermal Resistance (junction to ambient air) Rth(-a) 66.7(Without heatsink, stand-alone operation) °CIW
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e S|-3000F Series

m Electrical Characteristics (excluding SI-3025F)

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3050F SI-3090F SI-3120F SI-3150F SI-3157F SI-3240F Unit
min. | typ. |max.|min. | typ. | max.|min. | typ. [max.|min. | typ. |/max.| min | typ. |max.|min | typ. |max.
Input Voltage VIN 6 152 | 107 2072 | 1373 252 | 16 2772 116.78 2772 | 257 40 \%
ouput SI-3000F Vo |480| 500|520 864 | 9.00 | 936|1152|1200|1248 [1440| 1500 |1560 | 14.92 | 15.70 | 1648 23.04 | 24.00| 24.96
Voltage SI-3000FA 4.90 | 5.00 | 5.10 | 8.82 | 9.00 | 9.18 [11.76 | 12.00 | 12.24 [14.70 | 15.00 |15.30 — Y
‘Condilions ViN=8V, l0=0.5A Vin=12V, l0=0.5A ViN=15V, l0=0.5A Vin=18V, l0=0.5A Vin=19V, l0=0.5A ViN=27V, 10=0.5A
VoIF | Jos | [ os | Jos | Jos | fos | Jos
‘ Condifions l0<0.5A
Dropout Voltage \4
o el LTl DT ] T el [Tl
Condifions lo<1.0A
Line Reguiation | V0" | 10 | 30 | 18 | 48 | 24 | o4 130 | 9 ERE: | 48 | 128 N
‘Condilions ViN=6V t0 15V, lo=0.5A | Vin=10V to 20V, 10=0.5A | Vin=13V to 25V, l0=0.5A |Vin=16V to 27V, lo=0.5A | ViN=17V t0 27V, 10=0.5A | Vin=25V to 38V, 10=0.5A
Load Reguiation| 2Y0 | 40 | 100 | 70 | 180 ERE [ 120 | 300 | 120 | 300 | 120 | 300 N
‘Cundiﬂons Vin=8V, lo=0t0 1.0A | Vin=12V,l0=0t0 1.0A | Vin=15V,lo=0t0 1.0A | ViN=18V,l0=0t0 1.0A | V=19V, lo=0to 1.0A | Vin=27V,l0=0to 1.0A
Temperature Coeffcent | AVo/ATa | 05 | | +10] | £15 | | 415 | | 215 | | 225 | e
of Output Voltage ‘ Conditions | Vin=8V, lo=5mA, TF0t0 100°C | Vin=12V, lo=5mA, TE0t0 100°C | Vin=15V, lo=5mA, TI=0t0 100°C | Viw=18V; lo=5mA, Ti=0t0 200°C | Vin=19V; lo=5mA, TE010 200°C | Vin=27V, lo=5mA, T=0 0 100°C
. L RREJ 54 54 54 54 54 54
Ripple Rejection ‘Condilions Vin=8V, =100 to‘ 120Hz | Vin=12V, =100 to‘ 120Hz | Vin=15V, f=100 tt‘) 120Hz | Vin=18V, =100 to‘ 120Hz | Vin=19V, f=100 t(‘) 120Hz | Vin=27V, =100 t(‘) 120Hz a8
Quiescent Circuit lq R |3 | 10 | 3 | 10 T | 3 ] 1 | 5 | 10 N
Current ‘Condiﬂons ViN=8V, lo=0A ViN=12V, 10=0A ViN=15V, lo=0A ViN=18V, lo=0A ViN=19V, 10=0A VIN=27V, 10=0A
Overcurrent Protection Is1 12 ‘ ‘ 12 ‘ ‘ 12 ‘ ‘ 12 ‘ ‘ 12 ‘ ‘ 12 ‘ ‘ A
Starting Current™7 ‘Condinons ViN=8V ViN=12V ViN=15V Vin=18V Vin=19V ViN=27V
Corl Volage Qupit O | Ve IH | 2.0 20 20 2.0 20 20 v
Corl Vlage Qupi OFF) |~ V. IL 0.8 0.8 0.8 0.8 0.8 0.8
Ve Control Current | Ic. IH 20 20 20 20 20 20
Terminal'®| (Output ON) ‘Condinons Ve=2.7V hA
Contol Curtent | I IL o3| | o3| | w3 | Jos| | Jo3] | |3 "
(Output OFF) | coniins Ve=0.4V
*1: "A" may be indicated to the right of the Sanken logo.
*2: ViNmax) and lomax) are restricted by the relation Ppomax)=(VIN-Vo)¢lo=14(W).
*3: Refer to the dropout voltage.(Refer to Setting DC Input Voltage on page 7.)
*4: 1s1 is specified at —5(%) drop point of output voltage Vo on the condition that Vin=Vo+3V, l1o=0.5A.
*5: Output is ON even when output control terminal VC is open. Each input level is equivalent to LS-TTL. Therefore, it may be directly driven by an

*6:
*7:

LS-TTL circuit.

starting errors:

When setting output voltage to 5V or less, input voltage needs to be set to 6V or over to operate stably.
A foldback type overcurrent protection circuit is built into the IC regulator. Therefore, avoid using it for the following applications as it may cause

(1) Constant current load (2) Plus/minus power (3) Series power (4) Vo adjustment by raising ground voltage
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e S|-3000F Series

m Electrical Characteristics (SI-3025F)

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3025F Unit
min. typ. max.
Input Voltage VIN 67 2572 \Y
Output Voltage Vo 3 24 \Y
Reference Voltage VREF 2.45 2.55 2.65 \%
VbIF 0.5
‘ Conditions lo<0.5A
Dropout Voltage | | o \%
1.
‘ Conditions lo<1.0A
. . AVOLINE | | 10
Line Regulation mVv/vV
| Conditions VIN=Vo+1 to 25V, 10=0.5A
. AVoLoAD | | 20
Load Regulation — mV/V
‘Condmons Vin=Vo+3V, lo=0 to 1.0A
Temperature Coefficient | AVRer/ATa | +0.5 | .
of Reference Voltage ‘ Conditions Vin=Vo+3V, lo=5mA, Tj=0 to 100°C
. L RREJ | 54 |
Ripple Rejection — dB
| Conditions VIN=Vo+3V, f=100 to 120Hz
Quiescent Circuit lg | 3 | 10 mA
Current ‘ Conditions ViN=Vo+3V, lo=0A
Overcurrent Protection Is1 1.2 | | A
Starting Current™” ‘ Conditions VIN=Vo+3V
Control Voliage (Output ON) Vc. IH 2.0 v
Control Voliage (Output OFF) Ve. IL 0.8
Ve Control Current Ic.IH 20 uA
Terminal®| (Output ON) ‘Conditions Ve=2.7V
Control Current lc. IL -0.3 mA
(Output OFF) ‘ Conditions Vc=0.4V
m Outline Drawing (unit:mm)
¢3.2%0:2 4,002
10,0292 o ‘78:‘.2
=
|\ A\ "*7% S
& >};< O 'Y |
15 -
~
2 &
5 Plastic Mold Package Type
& ] 2.6 Flammability: UL94V-0
! ‘ 7@ Weight: Approx. 2.3g
\ | | | 0.95%0%° 8 Terminal Connections (Only SI-3025F)
\ | 0.85°82 8 ‘ \
‘ K S| S| @ GND @ GND
: ‘ 0.45°3% | ‘ 7 @ Vc @ Ve
P1.707x4=6.80-7 3.907 ‘ (4.3) ® Vo ® Vo
g 2207 @ Vos @ VRrer
® Vin ® ViN

Forming No. 1101
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e S|-3000F Series

m Block Diagram

SI-3000F SI-3025F
50 T 03 50 T 03
R R N V7 S ! R R N V7 S !
: ! 4 : 1
I ! I !
! i ! i
1 < 1 .
I ' = _:_04
L - - AL - -
: C : ! rll I :
| 2 : I Q 8 :
| ] i § I ' g 3 ] |
20—— ° p3 | 20—— ° > |
1 ! 1 !
: Equivalent : : Equivalent :
! to LS-TTL % X ! lolsTTL é i
e i ________________ l e i ________________ l
1 1
m Standard External Circuit
SI-3000F
D1 *2
_________ [P
I
1
i ! Co : Output capacitor (47 to 100uF)
.'*1'::6PEN s SI-3000F 3 *1 C1) : Oscillation prevention capacitor
bC Input ;% e s 4 G0 DC Output C2 | (C1: Approx. 47uF, Ca: 0.33uF)
Vin :Cl Ve Vo These capacitors are required if the input line is inductive
o— T . o and in the case of long wiring. Tantalum capacitors are rec-
ommended for C1 and Co, particularly at low temperatures.
*2 D1 : Protection diode
SI-3025F This diode is required for protection against reverse bias-
ing of the input and output. Sanken EU2Z is recommended.
D1 %o *3 R1) : External resistor for setting output voltage
ittt | Sl ! R2 Relationship between output voltage Vo and external re-
| | sistors R1 and Rz is as follows.
oO—————D
= 5 3 R1
I %1 -~ OPEN SI-3025F Vo=VRere| 1+—— | (VRer=2.55V(typ.))
DC Input ZZ ~c 2 N ZZ Co DC Output Rz
-_ 0
VIN ! Cil_____ b= Vo R2 must be 2.55kQ for stable operation.
O O

m Ta-Pp Characteristics

15 — -
Infinite heatsink
With Silicon Grease
- Heatsink: Aluminum
s L 5 1
Q
£10 & N
c - 00+ -
S E ., N\ |
g &,
e L Dk i
3 N
a I TR 2 G,
A
g ° )
Z)
E >
o B2
N _ &
I Without heatsink N
0 |
-30 0 25 50 75 100
Ambient Temperature Ta (°C)
Pp=los[VIN(mean)-Vo]
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External Variable Output Voltage Circuit

(Excluding SI-3025F)

1. Variable output voltage with a single external resistor

VIN Vo
O————0—1s ——O
SI-3000F
+ OPEN
zZ  O0—2 1 Z
ATuF ATpF
GND %
O O GND

The output voltage may be increased by inserting resistor Rex between
terminals No.4 (sensing terminal) and No.3 (output terminal). The cur-
rent Irex flowing into terminal No.4 is 1mA (typ.), therefore the adjusted
output voltage Vour is:
Vo=Vos+IREX*REX  *Voa4: output voltage of SI-3000F series
However, the built-in resistor (between terminals No. 4 and No.1) is a
semiconductor resistor, which has approximately thermal characteris-
tics of +0.2%/°C.
It is important to keep the thermal characteristics in mind when adjust-

ing the output voltage.

2. Variable output voltage with two external resistors

ViN Vo
O———0O0—s5 —O
SI-3000F
. OPEN
z o—2 1 74
47uF 4TUF

GND %
O O GND

The output voltage may be increased by inserting resistors Rex1 be-
tween terminals No.4 (sensing terminal) and No.3 (output terminal) and
Rex2 between terminals No.4 and No.1 (ground terminal).
The current lain flowing into terminal No.4 is 1mA (typ.) so the thermal
characteristics may be improved compared to the method shown in 1
by setting the external current IrRex1 at approximately 5 times the value
of lain (stability coefficient S=5).
The adjusted output voltage Vour in this case is:

Vo=Vos+REx1°IREX1

{ IREX1=Selain

The value of the external resistors may be obtained as follows:

REx1= 7\/0-\/04 REx2= 7\/04

Selan (S-1)elain
*Vos: Output voltage of SI-3000F series
S: Stability coefficient of lain (may be set to any value)

Note: In the SI-3000F series, the output voltage increase can be ad-
justed as mentioned above. However, when the rise is set to ap-
proximately 10V compared to output voltage Vos, the necessary
output current may not be obtained due to the S.O.A. protection
circuit in the SI-3000F series.

Output Voltage Vo (V)

Output Voltage Vo (V)
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e S|-3000F Series

m Typical Characteristics

I 30

Dropout Voltage Voir (V)
e ¢
N

(Te=25°C)

lo vs. Voir Characteristics
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Output Current lo (A)

o
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Rise Characteristics(SI-3050F)
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Overcurrent Protection Characteristics(SI-3120F)
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Note on Thermal Protection:

The thermal protection circuit is intended for
protection against heat during instantaneous
short-circuiting. Its operation is not guaran-
teed for short-circuiting over extended peri-
ods of time.



== SI-3000C Series ==

e S|-3000C Series

b-Terminal, Multi-Function, Full-Mold, Low Dropout Voltage Dropper Type

m Features

Compact full-mold package (equivalent to TO220)

Output current: 1.5A

Low dropout voltage: Vbir<1V (at lo=1.5A)

Variable output voltage (rise only)

May be used for remote sensing

Output ON/OFF control terminal is compatible with LS-TTL. (It may be
directly driven by LS-TTL or standard CMOS logic.)

Built-in foldback overcurrent (SI-3033C: Drooping type overcurrent), ov-
ervoltage, thermal protection circuits

m Applications
« For stabilization of the secondary stage of switching power supplies
« Electronic equipment

m Absolute Maximum Ratings (Ta=25°C)
Ratings .
Parameter Symbol Unit
SI-3033C | SI-3050C/3090C | SI-3120C/3150C |  SI-3240C
DC Input Voltage VIN 20 35 35 45 \%
Voltage of Output Control Terminal Ve VIN \%
DC Output Current lo 1.5 A
L Pp1 18(With infinite heatsink) w
Power Dissipation - - -
Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature Tj —-40to +125 °C
Ambient Operating Temperature Top —30to +100 °C
Storage Temperature Tstg -40to +125 °C
Thermal Resistance (junction to case) Rth(-c) 55 °CIW
Thermal Resistance (junction to ambient air) Rth(-a) 66.7(Without heatsink, stand-alone operation) °CIW

30 I



e S|-3000C Series

m Electrical Characteristics

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3033C SI-3050C SI-3090C Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 3 1572 6" 307 107 307 \Y
SI-3000C Vo 3.168 3.300 3.432 4.80 5.00 5.20 8.64 9.00 9.36
Output Voltage |SI-3000CA 3.234 3.300 3.366 4.90 5.00 5.10 8.82 9.00 9.18 \%
‘Conditions ViN=5V, l0=1.0A ViN=8Y, lo=1.0A Vin=12V, lo=1.0A
VoIF | | o5 | | o5 | | o5
| Conditions lo<1.0A
Dropout Voltage \4
| 10 | 10 | 1.0
| Conditions lo<1.5A
. . AVoune | 10 | 30 | 10 | 30 | 18 | 48
Line Regulation — mv
‘Condltlons ViN=4.5 to 12V, lo=1.0A VIN=6 to 15V, lo=1.0A VIN=10 to 20V, lo=1.0A
. AVoLoap | 40 | 100 | 40 | 100 | 70 | 180
Load Regulation mV
‘ Conditions VIN=5V, lo=0 to 1.5A Vin=8V, lo=0 to 1.5A Vin=12V, lo=0 to 1.5A
Temperature Coefficient AVolATa ‘ +0.5 ‘ ‘ +0.5 ‘ ‘ +1.0 ‘ mvI°C
of Output Voltage ‘Conditions VIN=5V, lo=5mA, Tj=0 to 100°C | ViNn=8V, lo=5mA, Tj=0 to 100°C |Vin=12V, lo=5mA, Ti=0 to 100°C
. N RREJ ‘ 54 ‘ ‘ 54 ‘ ‘ 54 ‘
Ripple Rejection — dB
‘ Conditions Vin=5V, f=100 to 120Hz Vin=8YV, =100 to 120Hz ViN=12V, f=100 to 120Hz
. _ l EREEET | 5 | 10 | 5 | 10
Quiescent Circuit Current mA
‘Conditions VIN=5V, 1o=0A ViN=8YV, lo=0A ViN=12V, lo=0A
Overcurrent Protection Is1 1.6 ‘ ‘ 1.6 ‘ ‘ 1.6 ‘ ‘ A
Starting Current™6 ‘ Conditions VIN=5V VIN=8V ViN=12V
Control Voltage (Output ON) Ve. IH 2.0 2.0 2.0 v
Control Voltage (Output OFF) Ve. IL 0.8 0.8 0.8
Vc Control Current Ic. IH 20 20 20 uA
Terminal®| (Output ON) | Conditions Ve=2.7V
Control Current Ic. IL ‘ ‘ -0.3 ‘ ‘ -0.3 | ‘ ‘ -0.3 mA
(Output OFF) |Condiions Ve=0.4V
*1: "A" may be indicated to the right of the Sanken logo.

*2:
*3:
*4:
*5:

LS-TTL circuit.
*6:

tions as it may cause starting errors:
(1) Constant current load (2) Plus/minus power (3) Series power (4) Vo adjustment by raising ground voltage

E— /0

ViNimax) @and lomax) are restricted by the relation Ppmax)=(VIN-Vo)elo=18(W).
Refer to the dropout voltage.(Refer to Setting DC Input Voltage on page 7.)
Is1 is specified at —5(%) drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=0.5A.
Output is ON even when output control terminal Vc is open. Each input level is equivalent to LS-TTL. Therefore, it may be directly driven by an

A foldback type overcurrent protection circuit is built into the Ic regulator (excluding SI-3033C). Therefore, avoid using it for the following applica-



m Electrical Characteristics

e S|-3000C Series

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3120C SI-3150C SI-3240C Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 137 307 167 30 257 407 \%
SI-3000C v 11.52 12.00 12.48 14.40 15.00 15.60 23.04 | 24.00 24.96
o
Output Voltage |SI-3000CA 11.76 12.00 12.24 14.70 15.00 15.30 23.52 | 24.00 24.48 \%
‘Conditions Vin=15V, lo=1.0A Vin=18V, lo=1.0A VIN=27V, lo=1.0A
Voir | | o5 | | o5 | | o5
|Conditions lo<1.0A
Dropout Voltage \%
T T [ [ o
|Conditions lo<1.5A
. _ AVoLE | 24 | 64 | 30 | 90 | 48 | 128
Line Regulation — mV
‘Condmons Vin=13 to 25V, lo=1.0A ViN=16 to 25V, lo=1.0A Vin=25 to 38V, lo=1.0A
. AVoLoap | 93 | 240 | 120 | 300 | 120 | 300
Load Regulation mV
‘Conditions ViN=15V, lo=0 to 1.5A ViN=18V, lo=0 to 1.5A ViN=27V, lo=0 to 1.5A
Temperature Coefficient AVolATa ‘ +1.5 ‘ ‘ +1.5 ‘ ‘ +2.5 ‘ mvI°C
of Output Voltage ‘Conditions VIN=15V, lo=5mA, Ti=0 to 100°C | VIN=18V, lo=5mA, Tj=0to 100°C | ViN=27V, lo=5mA, Tj=0 to 100°C
R 54 54 54
Ripple Rejection REJA - ‘ ‘ ‘ ‘ ‘ ‘ dB
‘Condmons ViN=15V, f=100 to 120Hz Vin=18V, =100 to 120Hz ViN=27V, =100 to 120Hz
: o la | 5 | 10 | 5 | 10 | 5 [ 10
Quiescent Circuit Current mA
‘Conditions VIN=15V, lo=0A VIN=18YV, lo=0A VIN=27V, lo=0A
QOvercurrent Protection Is1 1.6 ‘ ‘ 1.6 ‘ ‘ 1.6 ‘ ‘ A
Starting Current™6 ‘Conditions ViN=15V ViN=18V VIN=27V
Control Voltage (Output ON) Ve. IH 2.0 2.0 2.0 Vv
Control Voltage (Output OFF) Ve IL 0.8 0.8 0.8
Vc Control Current Ic.IH 20 20 20 HA
Terminal®| (Output ON) |Conditions Ve=2.7V
Control Current lc. IL -0.3 -0.3 -0.3
c  Tes | 1 [oes | -
(Output OFF) |Condiions Vc=0.4V
*1: "A" may be indicated to the right of the Sanken logo.
*2: ViNmax) @and lo(max) are restricted by the relation Ppmax=(VIN-V0)¢lo=18(W).
*3: Refer to the dropout voltage.(Refer to Setting DC Input Voltage on page 7.)
*4: 1s1 is specified at —5(%) drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=0.5A.
*5: Output is ON even when output control terminal Vc is open. Each input level is equivalent to LS-TTL. Therefore, it may be directly driven by an
LS-TTL circuit.
*6: A foldback type overcurrent protection circuit is built into the Ic regulator (excluding SI-3033C). Therefore, avoid using it for the following applica-

tions as it may cause starting errors:
(1) Constant current load (2) Plus/minus power (3) Series power (4) Vo adjustment by raising ground voltage

4] —



e S|-3000C Series

m Outline Drawing (unit:mm)
[ﬁ_zto.z 10.
10.0*%? o 2.8"02
|\ A I g [saa
5O 4 |
o2} N I
~
S
= - Plastic Mold Package Type
(<)
N Flammability: UL94V-0
@ 1 ‘H 26401 Weight: Approx. 2.3g
[SINILVIISI IREE
N —{Sg @ GND
+0.15 4
HU‘}‘o.gs ® @ Ve
L 0.88282 fo‘l ‘ ‘ @ Vo
JEE T < =
R4l S0 2 @ Vos
‘ | 0.457%3 | ]
‘ 0.1 @ VIN
P1.7%0.7x4=6.80.7 3.9:0.7 ‘ (4.3)
g.2:0.7
Forming No. 1101
m Block Diagram
SI-3000C
50 T 03
_____________________________________ .
i ;O4
1 I
1 I
Dl !
1 D |
: © | I
i < i
1 2 :
i 2 i § I
20—— g = |
I
1
: Equivalent :
! to LS-TTL % i
[ R i
1
m Standard External Circuit
Co : Output capacitor (47 to 100uF)
_lD‘l *2 *1 C1 }: Oscillation prevention capacitor (C1: Approx. 47uF,
el
! i C2 J C2:0.33pF)
o— ods o These capacitors are required if the input line is inductive
+:’*’1|'/’0F6Eﬂ ) SI-3000C and in the case of long wiring. Tantalum capacitors are rec-
DC Vlnput ZZIZC;CZ Co DC Sutput ommended for C1 and Co, particularly at low temperatures.
1
B i = ¢ *2 D1 : Protection diode
O . O This diode is required for protection against reverse biasing
of the input and output. Sanken EU2Z is recommended.
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e S|-3000C Series

m Ta-Pp Characteristics

20

T .
Infinite heatsink With Silicon Grease

- Heatsink: Aluminum

| 200x200x2mm (2.3°C/W) \\
1-100x100x2mm (5.2°CIW)—N N
[ 75x75x2mm (7.6°CIN \
L Without heatsink
L ‘ T—

-30 0 25 50
Ambient Temperature Ta (°C)

=
&

ol

Power Dissipation Pp (W)
=
o

y/

o

~
(&)

100

Pp=los[ViNn(mean)-Vo]
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e S|-3000C Series

External Variable Output Voltage Circuit

1. Variable output voltage with a single external resistor

VIN Vo
O————O0—s5 3
SI-3000C
OPEN
p//4 o—2 1 4
47uF 47uF

GND %
O

The output voltage may be increased by inserting resistor Rex between

O GND

terminals No.4 (sensing terminal) and No.3 (output terminal). The cur-
rent IrRex flowing into terminal No.4 is 1mA (typ.)(SI-3033C:0.43mA (typ.)),
therefore the adjusted output voltage Vour is:
Vo=Vos+IREX*REX  *Voa4: output voltage of SI-3000C series

However, the built-in resistor (between terminals No. 4 and No.1) is a
semiconductor resistor, which has approximately thermal characteris-
tics of +0.2%/°C.

It is important to keep the thermal characteristics in mind when adjust-

ing the output voltage.

2. Variable output voltage with two external resistors

VIN Vo
O———0O0—s5 —O
SI1-3000C
+ OPEN
z o—2 1 74
47yF ATuF
GND %
O O GND

The output voltage may be increased by inserting resistors Rex: be-
tween terminals No.4 (sensing terminal) and No.3 (output terminal) and
Rex2 between terminals No.4 and No.1 (ground terminal).
The current lain flowing into terminal No.4 is 1mA (typ.)(SI-3033C:
0.43mA(typ.)) so the thermal characteristics may be improved compared
to the method shown in 1 by setting the external current IrRex1 at ap-
proximately 5 times the value of lain (stability coefficient S=5).
The adjusted output voltage Vour in this case is:

Vo=Vos+REx1eIREX1

{ IREX1=Sel4iN

The value of the external resistors may be obtained as follows:

REx1= 7\/0-\/04 REx2= 7\/04

Selan (S-1)elan
*Vo4: Output voltage of SI-3000C series
S: Stability coefficient of lain (may be set to any value)

Note: In the SI-3000C series, the output voltage increase can be ad-
justed as mentioned above. However, when the rise is set to ap-
proximately 10V compared to output voltage Vos, the necessary
output current may not be obtained due to the S.O.A. protection
circuit in the SI-3000C series.
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e S|-3000C Series

m Typical Characteristics

(T=25°C)
lo vs. Voir Characteristics Temperature Coefficient of Output Voltage(SI-3050C) Circuit Current(SI-3050C)
0.8 5.08 50
Vo=5V
VIN=8V
5.06 lo=0A
= . 40
> 06 S Vo=5V .
L e <
S g 504 =
© 30
& 7 & p ™S £
S04 < S 502— AN 5]
S A S / N £
z o z 32 ]
3 3
8_ // g_ 5.00 g / \ lo=1.5A
g 0.2 — o 8 . / Tot?ﬁ
] 4.98 / 0.5A
L
J 0A
0 4.96 0, |
0 0.5 1.0 15 —40 -20 0 20 40 60 80 100 120 140 0 2 4 6 8 10
Output Current lo (A) Ambient Temperature Ta (°C) Input Voltage VIN (V)
Rise Characteristics(SI-3033C) Rise Characteristics(SI-3050C) Rise Characteristics(SI-3240C)
5 7 30
6 25
4
S 0.5A Ss S
o (] o 20
23 o 4 S - 1 lo=0a
g 5 g N g 15 05A
% 9, As 1A % "\/ % 1A
>, i >3 \ > 1.5A
2 2 osa —{fr— 2 10
5 52 =
(o] o (o]
1
1 5
0 0 0
0 1 2 3 4 5 6 0 2 3 4 5 6 0 10 20 30 40
Input Voltage Vin (V) Input Voltage Vin (V) Input Voltage Vin (V)
Overcurrent Protection Characteristics(SI-3033C) Overcurrent ProtectionCharacteristics(SI-3050C) Overcurrent Protection Character istics(SI-3240C)
5 6 25 ] ] ‘
27
5 < ©
4 ) 20 s
= = > S ) = Z
2 b 8 Ry 2 S
o o4 I o %
>3 < 2| > S ~1s o
g, ) 8v 2 g,
>
8 $ 83 / 8
S 4 5 S
Z2 v 2 / 210
3 Y 32 y 2
=} =} / =}
(e} (e} // (e} /
1 1 V/ 5 4
0 0 / 0 /
0 05 10 15 20 25 30 0 1.0 2.0 3.0 4.0 0 1.0 2.0 3.0 4.0
Output Current lo (A) Output Current lo (A) Output Current lo (A)
ON/OFF Control Characteristics(SI-3050C) Thermal ProtectionCharacteristics(SI-3050C)
6 6
ViN=8V
lo=1A
5 5
. Vin=8V
S S | lo=10mA
4 o4
s off i
[}
g, It 2, |
S | S ‘ l
g’. 2 on 5— 2 in-
= E Note on Thermal Protection:
o The thermal protection circuit is intended for pro-
1 i ) L
! tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
00 1.0 2.0 3.0 4.0 020 60 100 140 180 circuiting over extended periods of time.
Output ON/OFF Control Voltage (V) Case Temperature Tc (°C)
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== S/-3000J Series ==

S1-3000J Series

b-Terminal, Multi-Function, Full-Mold, Low Dropout Voltage Dropper Type

Features

Compact full-mold package (equivalent to TO220)

Output current: 2.0A

Low dropout voltage: Voir<1V (at lo=2.0A)
Variable output voltage (rise only) May be used for remote sensing
Output ON/OFF control terminal is compatible with LS-TTL. (It may be

directly driven by LS-TTL or standard CMOS logic.)

Built-in foldback overcurrent, overvoltage, thermal protection circuits

Applications

« For stabilization of the secondary stage of switching power supplies

Electronic equipment

Absolute Maximum Ratings

(Ta=25°C)
Ratings .
Parameter Symbol Unit
SI-3050J SI-3090J SI-3120J/3150J
DC Input Voltage VIN 25 30 35 \%
Voltage of Output Control Terminal Ve VIN \%
DC Output Current lo 2.0 A
L Pb1 20(With infinite heatsink) w
Power Dissipation
Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature Tj -40to +125 °C
Ambient Operating Temperature Top —-30 to +100 °C
Storage Temperature Tstg —40 to +125 °C
Thermal Resistance (junction to case) Rih(-c) 5.0 °CIW
Thermal Resistance (junction to ambient air) Rth(-a) 66.7(Without heatsink, stand-alone operation) °C/IW

— /G




m Electrical Characteristics

e S|-3000J Series

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3050J SI1-3090J SI1-3120J SI-3150J Unit
min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max.
Input Voltage VIN 62 151 10 25 137 27t 16 271 \Y
Vo 4.90 5.00 5.10 8.82 9.00 918 | 11.76 | 12.00 | 1224 | 14.70 | 1500 | 15.30
Output Voltage \Y
‘Conditions ViN=8V, lo=1.0A ViN=12V, lo=1.0A ViN=15V, lo=1.0A ViN=18V, lo=1.0A
Voir | | o5 | | o5 | | o5 | | o5
|Conditions lo<L.5A
Dropout Voltage \%
Tw [ [w] | [w] | [u
‘Conditions l0<2.0A
. _ AVoLINE | 10 | 3 | 18 | 4 | % | a4 | 30 |
Line Regulation mVv
‘Conditions ViN=6 to 15V, lo=1.0A Vin=10 to 20V, lo=1.0A ViN=13 to 25V, lo=1.0A ViN=16 to 25V, lo=1.0A
_ AVoLonp | 40 | 100 | 0 | 180 | e | a0 | 120 | 300
Load Regulation mV
‘Conditions ViN=8V, l0=0to 2.0A ViN=12V, l0=0t0 2.0A ViN=15V, lo=0to 2.0A ViN=18V, l0=0t0 2.0A
Temperature Coefficient AVo/ATa ‘ +0.5 ‘ ‘ $1.0 ‘ ‘ t15 ‘ ‘ t15 ‘ .
of Output Voltage ‘Conditions Vin=8V, lo=5mA, T=0t0 100°C | V=12V, lo=5mA, T=0t0 100°C | Vin=15V, lo=5mA, Ti=0t0 100°C | Vin=18V, lo=5mA, Tj=0to 100°C
. . RREJ | s | N | s | N
Ripple Rejection dB
‘Conditions Vin=8V, =100 to 120Hz ViN=12V, f=100 to 120Hz ViN=15V, f=100 to 120Hz ViN=18V, =100 to 120Hz
Iq BEED BERET | 3 | 1w | 3 | 1w "
Quiescent Circuit ‘Conditions ViN=8V, lo=0A ViN=12V, lo=0A ViN=15V, lo=0A ViN=18V, lo=0A
Current la(off) | 05 | 10 | 05 | 10 | 05 | 10 | 05 | 10 "
‘Conditions ViN=8V, 10=0A, Vc=0.4V ViIN=12V, l0=0A, Vc=0.4V ViN=15V, [0=0A, Vc=0.4V ViN=18V, lo=0A, Vc=0.4V
Overcurrent Protection Is1 2.1 ‘ ‘ 21 ‘ ‘ 21 ‘ ‘ 21 ‘ ‘ A
Starting Current’35 ‘Conditions Vin=8V ViN=12V Vin=15V ViN=18V
Control \oltage (QuputON) ~ Ve. IH 2.0 2.0 2.0 2.0 Vv
Control Voltage (Output OFF) Ve. IL 0.8 0.8 0.8 0.8
Ve Control Current| Ic. IH 20 20 20 20 uA
Terminal™ | (Output ON) ‘Conditions Ve=2.7V
Control Current|  Ic. IL | | 03 | | | 03 | | | 03 | | | 03
mA
(Output OFF) |Condiions Ve=04V

*1: Vinmax) and lomax) are restricted by the relation Ppmax=(ViN-V0)*lo=20(W).

*2: Refer to the dropout voltage.(Refer to Setting DC Input Voltage on page 7.)

*3: Is1 is specified at —5(%) drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=0.5A.

*4: Output is ON even when output control terminal Vc is open. Each input level is equivalent to LS-TTL. Therefore, it may be directly driven by an
LS-TTL circuit.

*5: A foldback type overcurrent protection circuit is built into the Ic regulator. Therefore, avoid using it for the following applications as it may cause
starting errors:
(1) Constant current load (2) Plus/minus power (3) Series power (4) Vo adjustment by raising ground voltage
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e S[-3000J Series

m Outline Drawing (unit:mm)
_210.2 40,
2 427
10.0*%? o 2.802
@ <5
[\ A AW} g soa
%& & '
o |
~
S
O
B & Plastic Mold Package Type
_L Numb ~ .
(Lot Number] , 5 g0 13 Flammability: UL94V-0
@ T Weight: Approx. 2.3g
ISLYALNLSI _|sls
[alialial “‘0'9510.15 2 @ GND
THMHRAL @ Ve
I 08528 @l ‘ \ ® Vo
TP T < l ‘ s
(<2
! ‘ ‘ 04583l | = g Vos
VIN
P1.7%0.7x4=6.8%0.7 3,907 ! (43)
8l2t0.7
Forming No. 1101
m Block Diagram
SI1-3000J
50 T 03
_____________________ .
MIC 1 4
:
é I
I
i
ey [} Q_ 1
L > I
= €
o) 5 8 < !
Z 3 w !
w I
2 © g > § |
1 o !
I
:Equivalem :
:to LS-TTL \
e i ________________ :
1
m Standard External Circuit
Co : Output capacitor (47 to 100uF)
Di ., *1 C1 } : Oscillation prevention capacitor (C1: Approx. 47uF,
G et ! Cz2 | C2:0.33uF)
I
ol ; These capacitors are required if the input line is inductive
O——=—=0 ) .
o) T} /O’E)Eﬂ , S1-3000J . and in the case of long wiring. Tantalum capacitors are rec-
DC Input % ;CZ Co DC Output ommended for C1 and Co, particularly at low temperatures.
R e > Vo *2 D1 : Protection diode
O o) This diode is required for protection against reverse bias-
ing of the input and output. Sanken EU2Z is recommended.
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e S|-3000J Series

m Ta-Pp Characteristics

& Wit Slcon Grease: G746
= (SHINETSU CHEMICAL
O ' INDUSTRIES

20k Infinite heatsink Heatsink: A\..,)mnum

N
o L
o =
€15 D
.S 77 L 200x200x2mm (2.3°C/W)
-
K 10|L100X100x2mm (5.2°C/W)
oF
5 EI5x75x2mm (7.6°CIW) \
¢ F
g
Qs \\
[ Without heatsink \
oL | I —
=30 0 25 50 75 100
Ambient Temperature Ta (°C)
Pp=loe[ViNn(mean)-Vo]
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e S[-3000J Series

External Variable Output Voltage Circuit

1. Variable output voltage with a single external resistor

VIN Vo
O————0—1s ——O
SI-3000J
+ OPEN
z 2 1 /4
47uF 4TuF
GND %

O O GND

The output voltage may be increased by inserting resistor Rex between
terminals No.4 (sensing terminal) and No.3 (output terminal). The cur-
rent Irex flowing into terminal No.4 is 1mA (typ.), therefore the adjusted
output voltage Vour is:
Vo=Vos+IREX*REX  *Voa: output voltage of SI-3000J series

However, the built-in resistor (between terminals No. 4 and No.1) is a
semiconductor resistor, which has approximately thermal characteris-
tics of +0.2%/°C.

It is important to keep the thermal characteristics in mind when adjust-
ing the output voltage.

2. Variable output voltage with two external resistors

Vin Vo
o—e—0—5 —O
SI-3000J
+ OPEN
7z O0—2

77
4TuF 47uF

1
GND %
O

The output voltage may be increased by inserting resistors Rex1 be-
tween terminals No.4 (sensing terminal) and No.3 (output terminal) and
REex2 between terminals No.4 and No.1 (ground terminal).
The current lan flowing into terminal No.4 is 1mA (typ.) so the thermal
characteristics may be improved compared to the method shown in 1
by setting the external current IrRex1 at approximately 5 times the value
of lain (stability coefficient S=5).
The adjusted output voltage Vour in this case is:

{ Vo=Vo4+REx1°|IREX1

IREX1=SelaiN

O GND

The value of the external resistors may be obtained as follows:
Vo-Vos4 Voa
RExi=———— Rexe= ————
Selan (S-1)elaN
*Voa: Output voltage of SI=3000J series
S: Stability coefficient of lain (may be set to any value)

Note: In the SI-3000J series, the output voltage increase can be ad-
justed as mentioned above. However, when the rise is set to ap-
proximately 10V compared to output voltage Vos, the necessary
output current may not be obtained due to the S.O.A. protection
circuit in the SI-3000J series.

I 50

25

ViN=Vo+1V ,\ja@

20

Output Voltage Vo (V)
=
[6;]

ANIANA NN

10

N

d
A

ANEANANRN
A\

0 2

25

N
o

Output Voltage Vo (V)
=
o

10

4 6 8

External Resistor Rex (kQ)

Vin=Vo+1V

N\

N\
N\

N\

NN NN

1.0
External Resistor Rex1 (kQ)

2.0



m Typical Characteristics

(Ta=25°C)
lo vs. Voir Characteristics

1.0
S\OB
Iy
s
0.6
j=2]
8
S
Z04
=}
o
Q
2
Qoo /

% 05 1 15 2
Output Current lo (A)
Quiescent Circuit Current(SI-3050J)

0.5
<
£
= 0.4
&
g N
£o03
(@] —]
5 |
o /
=02
(8}
<
Q
(5]
801
=
(o]

% 5 10 15

Output Voltage Vo (V)

Input Voltage VIN (V)

Overcurrent Protection Characteristics(SI-3050J)

6

5
S 12v Y ¥
< 10V 1 |
o4
> NN
() I O
% ~
=3
E ’
E /)
22 7
=}
o / /

1 .

QL

0 1.0 2.0 3.0

Output Current lo (A)

4.0

ON/OFF Control Characteristics(SI-3050J)

6
VIN=8V
lo=10mA

5

4

3

2

1

0

0 1.0 2.0 3.0 4.0 5.0

Output ON/OFF Control Voltage Vc (V) '

Temperature Coefficient of Output Voltage(SI-3050J)
5.02

Vin=8V
lo=0A

S

~ LT \\

o

> //

2

= 5.00

()

>

=

i=3

=]

(]

4'9940 -20 0 20 40 60 80 100 120 140

Ambient Temperature Ta (°C)

Rise Characteristics(SI-3050J)
6

5
>

O 4

i 10=0A

= 0.5A
£3 7oA

> 1.5A
5 2A

=3

>

(@]

o 1 2 3 4 5 6 7 8
Input Voltage Vin (V)

Overcurrent Protection Characteristics(SI-3120J)

14
12
RRRSN
— \Z 2 )
210 1
o
> Ny
[
8
g 3
° N
> 6 v
5 Z
3¢ g
2
0
0 1.0 2.0 3.0 4.0

Output Current lo (A)

Thermal Protection(CharacteristicsSI-3050J)

6

Vin=8V
lo=10mA

Output Voltage Vo (V)
w

0 20 60 100 140 180
Case Temperature Tc (°C)

Circuit Current(SI-3050J)

50
~ 40
<
E
Q
= 30
c
<l
5
(@]
- 20
c
=}
9 /O:ZA
O 10 L5A [——
1A
0.5A
0A
0O 10 15

5
Input Voltage Vin (V)

Rise Characteristics(SI-3120J)

14
12

210

(]

i 3 lo=0A

g / 0.5A

o° / 1A

> 6 / 1.5A

2 / 2A

S /

o
2
% 10 15 20

5
Input Voltage Vin (V)

Note on Thermal Protection:

The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.

e S|-3000J Series
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e S|-3000R Series

== S/-3000R Seires ==

5-Terminal, Mult-Function, Full-Mold, Low Dropout Voliage Dropper Type with Reset Function

m Features

Reset signal output (As the output rises it sends a reset signal to the micro-
computer to secure normal operation of the system. As the output drops a
reset signal is also sent out to protect the system.)

Reset signal detection output voltage level Voth is 92% of output voltage in
the standard specification. Models with different setting values for different
needs are scheduled to be added to the series.

Delay time for reset signal can be adjusted freely by external capacitor.
Compact full-mold package (equivalent to TO220)

Output current: 1.5A

Low dropout voltage :Vbir<1V (at lo=1.5A)

Applicable to battery driven equipment with built-in microcomputer.
Built-in droping type overcurrent, overvoltage, thermal protection circuits
Low circuit current Io=typ.1.5mA(lo=0A)

m Applications
* Microcomputer-controlled equipment
 Battery-driven micro-computer-controlled equipment

m Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Ratings Unit
SI-3050R
DC Input Voltage VIN 35 \Y
Voltage of Rest Signal Output Terminal VRsT VIN \%
DC Output Current lo 1.51 A
P Dselpeton Pp1 18(With infinite heatsink) W
Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature Tj -30to +125 °C
Ambient Operating Temperature Top —-30 to +105 °C
Storage Temperature Tstg -30to +125 °C
Thermal Resistance (junction to case) Rth(-c) 55 °C/IW
Thermal Resistance (junction to ambient air) Rih(-a) 66.7(Without heatsink, stand-alone operation) °C/IW
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m Electrical Characteristics

e S|-3000R Series

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3050R Unit
min. typ. max.
Input Voltage VIN 672 301 \Y
Vo 4.80 5.00 5.20
Output Voltage — \Y
|Conditions VIN=8V, lo=1.0A
VDIF 0.5
‘Conditions lo<1.0A
Dropout Voltage \%
1.0
‘Conditions lo<1.5A
. . AVOLINE 30
Line Regulation — mV
|Conditions ViN=6 to 15V, lo=1.0A
Load Regulation AVoLoro 100 mV
‘Conditions ViN=8Y, lo=0 to 1.5A
R 54
Ripple Rejection REJ“ dB
‘Condmons ViN=8YV, =100 to 120Hz
Quiescent Circuit lg 15 5.0
mA
Current |Conditions ViN=8V, 10=0A
Overcurrent Protection Starting Is1 1.6 A
Current (Drooping Type) ‘ Conditions ViN=8V
Limited Current at Overcurrent Is2 1.6 A
Protection Operation ‘Conditions ViN=8V
DLY Threshold VDLyth 2.7 29 3.1 \%
Terminal | Source IpLy 25 35 45 HA
Reset Threshold Voltage Level
g Voo 9 92 94 %
(Voth: Threshold Output Voltage)
Reset Threshold Voltage Hysteresis AVoth 50 100 150 mV
H-level Output Voltage VRSTH Vce-1 \%
VRsT L-level Output Voltage VRsSTL 0.8 \%
Terminal*4| sink Current at H level IRSTH -20 HA
Source Current at L level IRsSTL -16 mA

*1: Vinmax) and lo(max) are restricted by the relation Ppmax=(VIN-V0)*lo=18(W).
*2: Refer to the dropout voltage.(Refer to Setting Dc Input Voltage on page 7.)

*3: Is1 is specified at —5(%) drop point of output voltage Vo on the condition that Vin=8V, lo=1.0A.

*4: Reset signal output terminal VrsT is an open-collector output. Use a pull-up resistor when connecting it to a logic circuit.
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e S|-3000R Series

m Reset Signal Output Timing Chart

Input Voltage

Vo+VbIF

GND

Output Voltage
GND

The delay time wLy of the reset signal can
be calculated from the following formula:
VDLYth

Voltage Across
Delay Capacitor

o) x CbLy

toLy=

Reset Signal Output

*lowy is the current flowing from the piy
terminal shown in the standard connec-

o)
i | tion circuit diagram.
r—! -l p—s! Vo drops for a period
toLy tRESET (mim.) toLy less than trReseT (min)
m Outline Drawing (unit:mm)
¢3.2%02 0.2
. 4277
10.0*%? o 2.8"02
© <)
\Ww AW | ] S
@éﬁ?@ & ;
o |
~
‘2,;
: 5
@ Plastic Mold Package Type
5
,‘ 2601 Flammability: UL94V-0
@ T \ Weight: Approx. 2.3g

\ afa

‘ _|shg

I[l_0.95:01 3 Terminal Connections
ML

vy
) 3
0.857%2 sl \

il ) 3 | | 5| @ GND

oo 0457} N @ DELAY

Pl.7*°v7x4‘:6,8*°-7 3.9%07 | (43) ® Vo

A I g7 @ Rest Signal output
® VN

Forming No. 1101
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e S|-3000R Series

m Block Diagram

Tr1
50 v O3
"""" W
MIC
. T :
2 :
o i
s | 2H g o §
sLls||< 8l °
o ch :
o)
3 |° ’
F >
i ; L
(Ll 02
m Standard External Circuit
Co : Output capacitor (Approx. 200uF)
40y *1 C1 : Oscillation prevention capacitor (C1: Approx. 47uF)
e . The distance between terminals No.5 (Vin) and No.1 (GND)
O——9+—+0-5 3O ’ O must be made as short as possible. If the input line is induc-
: %*3 . ; - . .
SI-3050R R1 tive or in the case of long wiring, a capacitor of approxi-
"1 1 24 o mately 0.33pF with superior high frequency characteristics
1 . .
DC Input heor J) Reset Signal 77 be Output must be connected in parallel. Tantalum capacitors are rec-
Vo Output Terminal Vo ommended for C1 and Co, particularly at low temperatures.
‘4!{1;2 """"" ;o 2 *2 Couy : Delay capacitor (reset output)
T oL *3 R1 : Pull-up resistor (300Q or above)
o O *4 D1 | : Protection diodes

e

D2

} :

These diodes are required for protection against reverse
biasing of the input and output. Sanken EU2Z is recom-
mended.

m Ta-Pp Characteristics

20

T
- Infinite heatsink

=
&

With Silicon Grease
Heatsink: Aluminum

| 75x75x2mm (7.6°C/W)

ol

200%200x2mm (2.3°C/W) \

[~100x100x2mm (5.2°C/W)——N

N
N

Power Dissipation Pp (W)
=
o

Without heatsink

o

—

/4

-30 0

25

50

~
(&)

Ambient Temperature Ta (°C)

Pp=los[ViINn(mean)-Vo]

100
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e S|-3000R Series

m Typical Characteristics

(T-=25°C)
lo vs. Voir Characteristics Temperature Coefficient of Output Voltage Rise Characteristics
0.8 5.06 ] 6
5.04 Vin=8v  _]
lo=10mA 5
S o6 <502 s
w ~ <~
= o o4
S > 5.00 > ‘
[0} »Z g _ I o lo=0A
€ 04 A £ 498 — £3 e
S L1 ] N o
= LA > > 1.5A
= = 4.96 5
>
o L1 =3 a2
[=3 L~ =] =]
g 0.2 — O 494 O
T 1
4.92
0 4.90 o
0 0.5 1.0 15 —40 20 0 20 40 60 80 100 120 140 o 1 2 3 4 5 6 7 8
Output Current lo (A) Ambient Temperature Ta (°C) Input Voltage ViN (V)
Circuit Current Overcurrent Protection Characteristics Thermal Protection Characteristics
25 6 6
Vin=8V
lo=10mA
5
2 ° \ 2>
. > =
< > 3 3 g & s
s g4 o S*
=15 @ > ©
5 g g
2 £3 ? £3
=1 o o
O 10 k i 2 >
- 0:1'54 = =
5 T~ g2 g2
S A | — 3 3
O 5 —
0.5A 1 1
0A
0 0 0
0 5 10 15 20 25 30 0 0.5 1 1.5 2 25 3 60 80 100 120 140 160 180
Input Voltage VIN (V) Output Current lo (A) Case Temperature Tc (°C)
Note on Thermal Protection:
The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.
Reset Output vs.V o Characteristics Reset Output vs. DLY Terminal Voltage Characteristics Reset Signal Delay Time tDLY(sec)
6 6 10
VIN=8V lo=0A VIN=8V l0=0A VIN=8V
— RL=510Q . RL=510Q |0=0A
s ss 1
I A % -~
(4 o (]
>4 >4 & 100m
[} (0] ~
= o >
£ 8 3
g 3 g 3 ‘ é 10m
g g E
S 2 S 2
S IS & 1im
@ o] o
31 31
& & 100y 4
0 o 100 _’/—/
30 35 40 45 50 55 6.0 1.0 15 20 25 30 35 40 1p 10p 100p 1000p 0.0p Ou 1u  10u
Output Voltage Vo (V) DLY Terminal Voltage VoLy (V) Delay Capacitor Capacitance CoLy (F)
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SI1-3000P Series

== SI/-3000P Series ==

3-Terminal, Dropper Type

« For stabilization of the secondary stage of switching power supplies

Features

TO-3P package 3-terminal regulator
Output current: 2.0A

Wide range of DC input voltage

Built-in foldback overcurrent protection circuit

Applications

Electronic equipment

Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit
DC Input Voltage VIN 45 \%
DC QOutput Current lo 2.0 A
Power Dissipation Po1 50(Tc=25°C) w
Pp2 2.0(Without heatsink, stand-alone operation) w
Junction Temperature Tj -30 to +125 °C
Ambient Operating Temperature Top —20to +80 °C
Storage Temperature Tstg -30to +125 °C
Thermal Resistance (junction to case) Rith(-c) 2.0 °CIW
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI-3052P SI-3122P SI-3152P SI-3242P unit
min. typ. | max. | min. typ. | max. | min. typ. | max. | min. typ. | max.
Input Voltage VIN 8 30 15 35 18 40 27 40 \%
Vo 49 5.0 5.1 118 12.0 12.2 14.8 15.0 15.2 238 240 24.2
Output Voltage — \Y
‘Condltlons ViN=10V, l0=0.5A ViN=19V, l0=0.5A Vin=23V, 10=0.5A ViN=33V, [0=0.5A
VoIF | B | K | | 3 | E
Dropout Voltage \4
|Conditions lo=2.0A
_ _ AVoLne | 2 | | 10 | % | 10 | 2 | 5 | %
Line Regulation mV
‘Conditions ViN=8.510 11.5V, 10=0.5A ViN=16 to 22V, 10=0.5A | Vin=19.51t0 26.5V, 10=0.5A | VIN=28 to 38V, 10=0.5A
. AVoLoad | 40 | 100 | 80 | 200 | 80 | 200 | 120 | 300
Load Regulation — mv
‘Condmons ViN=10V, 10=0 to 2.0A Vin=19V, 10=0 to 2.0A ViN=23V, 10=0 to 2.0A ViN=33V, 10=0 to 2.0A
Temperature Coeffcient of Output Voliage AVo/ATa ‘ +0.5 ‘ ‘ $15 ‘ ‘ +15 ‘ ‘ +2.5 ‘ mV/°C
. L RREJ 60 60 60 60
Ripple Rejection dB
|Conditions 12100 to 120Hz
Overcurrent Protection Is1 24 ‘ ‘ 24 ‘ ‘ 24 ‘ ‘ 24 ‘ ‘ A
Starting Current ‘Conditions Vin=10V ViN=19V ViN=23V ViN=33V
Limited Current at Overcurrent Is2 ‘ ‘ 0.6 ‘ ‘ 0.6 ‘ ‘ 0.6 ‘ ‘ 0.6 A
Protection Operation ‘Conditions Vin=10V ViN=19V ViN=23V ViN==33V
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e S|-3000P Series

m Outline Drawing (unit:mm)

156203 -
of 13622 487
o ‘ Q.Gﬂm‘ 2. gmax.
11 B
E e %‘» i Plastic Mold Package Type (TO-3P)
Lot Number 5 g Flammability: UL94V-0
‘ ¢ ‘ L Weight: Approx. 6g
ERURUR
] | (20782
| I | ‘ Terminal Connections
3 ‘ 3.0 702
g ‘ | ‘ V01 ‘
| 1.05%83 ||| 0.6592
l o i oL @ Output
5.45:0.1 4_45&1 17132 @ Input (backside of case)

® Ground
15‘8t0v2

© @ o

20

>
Mng Tn
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e S|-3000P Series

m Standard External Circuit

Cz1: Oscillation prevention capacitor (approx. 0.33uF)
Connection to terminal No.2 must be made as short as pos-
sible.

C2: Output capacitor (47 to 100uF)

Connection to terminal No.1 must be made as short as pos-
sible.

VIN Vo
2 SI-3000P 1 —O D1: Protection diode (RM1Z)
DC input 3 DC output Required for protection against reverse biasing of input and
output.
Cl—l_ C2
Note 1: Connect a 47uF to 100uF capacitor to both sides of the
o O load if the wiring between the output terminal and the
load is long.

Note 2: An isolation type diode is provided from input to ground
and also from output to ground. These may be destroyed
if the device is reverse biased. In this case, use a diode
with low VF to protect them.

Note 3: The output voltage may not be adjusted by raising the
ground voltage (using a diode or resistor).

m Ta-Pp Characteristics
24 ‘ " ‘ Without Mica
200x200x2 (2.3°C/W) With Silicon Grease
= Heatsink: Aluminum
22 Unit: mm
o
o
516
T
% 12 100x1o?x2 (5.2 C/YV)
A |75x75%2 (7.6°CIW)
g 8
[e]
o
4 N
Without heatsink
‘ — 11
9% o 25 50 75 100

Ambient Temperature Ta (°C)
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m Typical Characteristics

(Ta=25°C)
lo vs. Voir Characteristics Temperature Coefficient of Output Voltage(SI-3052P)
20 5.07
: ViIN=10V
lo=0.5A
5.06
gs.s
< < 505
w <
> 3.0 S 5.04 /
= L—T g /
g S 5.03 -
>25 >
3 =
§. g s0
820 ©
5.01
Y05 10 15 20 25 30 %% 20 0 20 40 60 80 100
Output Current lo (A) Ambient Temperature Ta (°C)
Rise Characteristics(SI-3052P) Rise Characteristics(SI-3122P)
7 14
6 12
> S
ZO’ s s sto ¥ l0=0A
> > 0.5A
o4 SR} 1A
g E’ 1.5A
S t|lo=0A S 2A
5 0.5A 5
= 1A g
i
a 2A 3
1 / 2
/
0 o_[
0 1 2 3 4 5 6 7 8 9 10 11 0 5 10 15 20
Input Voltage Vin (V) Input Voltage Vin (V)
Overcurrent Protection Characteristics(SI-3052P) Overcurrent Protection Characteristics(SI-3122P)
7 14 ‘
6 1 o)
I/’/V\\ 5 %;L (2
25 S10 v -
o < /« 19V
> D 10V S }
34 &5 o 8
g D 115V >
S 3 / S
S / g
= S 4
o / 3
L // 2 4
0, / 0 /

0 1 2 3 4
Output Current lo (A)

0o 1 2 3 4 5 6 7
Output Current lo (A)

Ground Current Ic

(mA)

Circuit Current(SI-3052P)

20

Vo=5V

=
o

4l

/|

/

2

4 6 8 10 12 14 16
Input Voltage Vin (V)

Rise Characteristics(SI-3242P)

Output Voltage Vo (V)

Overcurrent Protection Characte

Output Voltage Vo (V)

30
25 =
/
20
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/ 0.5A
15 1A
/ 1.5A
/ 2A
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e S[-3000V Series

== S/-3000V Series ==

3-Terminal, Low Dropout Voltage Dropper Type

m Features
« TO-3P package 3-terminal regulator
« Output current: 2.0A
» Low dropout voltage: Voir<1V (at lo=2.0A)
« Built-in foldback overcurrent protection circuit

m Applications
« For stabilization of the secondary stage of switching power supplies
« Electronic equipment

m Absolute Maximum Ratings

(Ta=25°C)
Ratings .
Parameter Symbol Unit
SI-3052V SI-3122V/3152V
DC Input Voltage VIN 25 30 \%
DC Output Current lo 2.0 A
Power Dissipation Po1 50(Tc=25"C) w
Pp2 1.6(Without heatsink, stand-alone operation) w
Junction Temperature Tj —-30to +125 °C
Ambient Operating Temperature Top —20 to +100 °C
Storage Temperature Tstg -30to +125 °C
Thermal Resistance (junction to case) Rih(-c) 2.0 °C/W
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI-3052V SI-3122V SI-3152V unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 6 15 13 25 16 25 \%
Vo 49 5.0 51 11.8 12.0 12.2 14.8 15.0 15.2
Output Voltage — \Y
‘Condmons VIN=8Y, lo=1.0A VIN=16V, lo=1.0A VIN=20V, lo=1.0A
VoIF | | o5 | | 05 | | o5
|Conditions lo=1.0A
Dropout Voltage ‘ ‘ 10 | ‘ ‘ 10 | ‘ ‘ 10 \Y
‘Conditions lo=2.0A
. _ AVoLNE | 10 | 30 | 20 | 60 | 20 | 0
Line Regulation — mV
‘Condmons VIN=6 to 15V, lo=1.0A VIN=13 to 25V, lo=1.0A VIN=16 to 25V, lo=1.0A
_ AVoLoap | 40 | 100 | 80 | 200 | 80 | 200
Load Regulation mV
‘Conditions ViN=8V, lo=0 to 2.0A ViN=16V, lo=0 to 2.0A ViN=20V, lo=0 to 2.0A
Temperature Coefficient of Output Voltage |~ AVo/ATa +0.5 +1.5 +1.5 mv/°C
. L RREJ 54 54 54
Ripple Rejection — dB
‘Condmons f=100 to 120Hz
Overcurrent Protection Is1 2.4 ‘ ‘ 2.4 ‘ ‘ 2.4 ‘ ‘ A
Starting Current |Contions ViN=8Y VIN=16V ViN=20V

The following are also available: SI-3522V(5.2V), SI-3062V(6V), SI-3082V(8V), SI-3922V(9.2V), SI-3102V(10V), SI-3132V(13.1V), S1-3182V(18V),
SI-3202V(20V).

. G



m Outline Drawing

e S|-3000V Series

(unit:mm)

30

Protection

15'6103 max.
° 13l610.2 AL
~ ‘ 9.6t°‘2‘ 2. Qmax.
1 B
S g Plastic Mold Package Type (TO-3P)
i ¢ ‘ _T_ Flammability: UL94V-0
o ‘ ‘ :} 20702 ‘ Weight: Approx. 6g
E|l w1 '
b e |
! M \ 1.05702 ‘ 0.65 92 Terminal Connections
5.45t01 EJ‘AEF“ 1.7 83 @ Output
15,5002 @ Input (backside of case)
® Ground
o
o @ 6
m Block Diagram
Tr1
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e S[-3000V Series

m Standard External Circuit

Vo
3 SI-3000V 2
DC input 1 DC output
+
Cl—l_ C2
—0

C1: Oscillation prevention capacitor (approx. 0.33pF)
Connection to terminal No.3 must be made as short as
possible.

C2: Output capacitor (47 to 100uF)

Connection to terminal No.2 must be made as short as
possible.

D1: Protection diode (RM1Z2)

Required for protection against reverse biasing of input and
output.

Note 1: Prevention of oscillation at low temperatures
At low temperatures, oscillation may occur unless an
output capacitor with good tand is used. Be sure to
connect a tantalum capacitor (approx. 10uF) in paral-
lel with output capacitor Cz.

Note 2: An isolation type diode is provided from input to ground
and also from output to ground. These may be de-
stroyed if the device is reverse biased. In this case,
use a diode with low VF to protect them.

Note 3: The output voltage may not be adjusted by raising the
ground voltage (using a diode or resistor).

m Ta-Pp Characteristics

Power Dissipation Pp (W)

24 ‘ ‘ Without Mica

200x200x2 (2.3°C/W) With Silicon Grease
Heatsink: Aluminum

20 N Unit: mm

16 \\\

1 100><1(‘)O><2 (5.2°CIW) N\
75x75x2 (7.6°CIW) \

4 \
Without heatsink \

o ‘ —

—20 0 25 50 75 100

Ambient Tempe

rature Ta (°C)

G




e S|-3000V Series

m Typical Characteristics

(Ta=25°C)
lo vs. Voir Characteristics Temperature Coefficient of Output Voltage(SI-3052V) Circuit Current(SI-3052V)
0.8 5.06
VIN=8V 70
lo=1V Vo=5V
5.04 60
So6 — =
& / < 5.02 Es0
> 2> o
[ [} —
g / g ™~ g4
£ 0.4 / = 5.00 I~ =
o
z /| 2 \\ G 30
5 5 I~ °
<] g 4.98 c
Q. £ >
S o2 / 3 220 l0=2.0A
= 0. o) = "
a o 15A
4.96 .
10 ! 1.0A
05A | —f——r
0 4.94 0 t OA
0 0.5 1.0 1.5 2.0 60 -40 20 0 20 40 60 80 100 120 140 0 5 10 15 175
Output Current lo (A) Ambient Temperature Ta (°C) Input Voltage Vin (V)
Rise Characteristics(SI-3052V) Rise Characteristics(SI-3122V) Rise Characteristics(SI-3152V)
6 16 18
14 16
5
14
s s y s
4 12
S /’d,o 210 S
g 9 o 210 o
o $ o > &
3 7 /9,?’ £ 8 ocPQ £ %
s @ s 5 S s a
5 5 6 & 5 N
a2 2 36
=3 =] e
¢) O 4 O 4
1
2 , 2
0 ol 1 0
0 1 2 3 4 5 6 7 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 18
Input Voltage Vin (V) Input Voltage VIN (V) Input Voltage Vin (V)
Overcurrent Protection Characteristics(SI-3052V) Overcurrent Protection Characteristics(SI-3122V) Overcurrent Protection Characte ristics(SI-3152V)
6 16 18
14 16
5 BAWA YA
. 10V S12 < 914 %] 2,
> L 8v < - \e) |3 b i
o4 N 2\ [« ol2 Z
> } / i 10 S g g \
[ =) 7 210
£3 £ g )
: Y/ : / s
5 S 2° s
&2 B ) % / 2 6 /
>
8 O 4 ” O 4 J
V.
1 / 2 / ) /'/
0 / 0 =z ol
0 1 2 3 4 5 6 17 o 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7
Output Current lo (A) Output Current lo (A) Output Current lo (A)
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e STR9000 Series

== STR9000 Series ==

5-Terminal, Low Dropout Voltage Dropper Type

m Features
« 5-terminal regulator with two screw mount package
« Output current: 4.0A
* Low dropout voltage :Vpir<1V (at lo=4A)
¢ Fine adjustment of output voltage
« Output ON/OFF control
« Built-in foldback overcurrent protection circuits

m Applications
« For stabilization of the secondary stage of switching power supplies
« Electronic equipment

m Absolute Maximum Ratings (Ta=25°C)
Ratings .
Parameter Symbol Unit
STR9005 STR9012/9015
DC Input Voltage VIN 25 30 \Y
DC QOutput Current lo 4.0 \%
Power Dissipation Po1 75(Tc=25°C) w
£ Pp2 3.2(Without heatsink, stand-alone operation) w
Junction Temperature T —-30to +125 °C
Ambient Operating Temperature Top —20 to +100 °C
Storage Temperature Tstg -30 to +125 °C
Thermal Resistance (junction to case) Rih(-c) 1.25 °CIW
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol STR9005 STR9012 STR9015 Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 6 15 13 25 16 25 \%
Vo 49 5.0 51 11.8 12.0 12.2 14.8 15.0 15.2
Output Voltage \Y
‘Conditions ViN=8V, [0=2.0A VIN=16V, lo=2.0A VIN=20V, lo=2.0A
VoiF | | o5 | | 05 | | o5
|Conditions 10=2.0A
Dropout Voltage ‘ ‘ o | ‘ ‘ o | ‘ ‘ o \%
1. 1. 1.
‘Conditions lo=4.0A
. _ AVoLne | 10 | 30 | 30 | 80 | 50 | 100
Line Regulation mVv
‘Conditions VIN=6 to 15V, lo=2.0A ViN=13 to 25V, lo=2.0A VIN=16 to 25V, lo=2.0A
_ AVoLoap | 40 | 100 | 80 | 200 | 100 | 200
Load Regulation mV
‘Conditions ViN=8V, lo=0 to 3.0A ViN=16V, lo=0 to 3.0A ViN=20V, lo=0 to 3.0A
Temperature Coefficient of Output Voltage |  AVo/ATa +0.5 +1.5 +1.5 mv/°C
. L RREJ 54 54 54
Ripple Rejection — dB
‘Condmons f=100 to 120Hz
Overcurrent Protection Is1 4.1 ‘ ‘ 4.1 ‘ ‘ 4.1 ‘ ‘ A
Starting Current ‘Conditions ViN=8V VIN=16V VIN=20V
Output ON/OFF Control Voltage Vo(ON) 0.6 0.6 0.6 \%
oltage between terminal No.3 ani o . . .
\oltage b inal No.3 and 5 Vo(OFF 2.0 2.0 2.0 \%
. Vo 0.5 0.5 0.5
Voltage with Output Off — \Y
‘Condmons VIN=8V, lo=0A VIN=15V, lo=0A VIN=20V, lo=0A

*Output is turned on when voltage between terminal No.3 and 5 is less than 0.6V, and turned off if more than 2.0V.
I GG



m Outline Drawing

e STR9000 Series

(unit:mm)
36.0%° 6.0max.
24.410.2 2-010 2
— L
ol e
g Lot Number g
S| 1 4N Plastic Mold Package Type
b | Flammability: UL94V-0
1 A Weight: Approx. 14.59
! i c 3.0
= ) i
20 ‘ g § 06122 Terminal Connections
1082 | v
e g ‘ g (D Output (backside of case)
O @ ® ® 6 . .
a5 5 4d @ Output Fine Adjustment
N 5.45 (3 Output ON/OFF Control
N \ @ Input
L | ® Ground
m Block Diagram
P Ol
é Ra
= I
i '\/\/\,—Oz
: Re
1
I
ol
x|
>
| Tr2 3
: R7
I
......... w2 Zw
05
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e STR9000 Series

m Standard External Circuit

Ca1: Oscillation prevention capacitor (approx. 0.33uF)
Connection to terminal No.4 must be made as short as
possible.

C2: Output capacitor (47 to 100puF)

Connection to terminal No.1 must be made as short as

VIN Vo possible.
4 1 D1: Protection diode (RM12)
DC input STR9000 DC output Required for protection against reverse biasing of input
o—3 5 2 O and output.
+
C1 C2 . . .
—|_ Note 1: Prevention of oscillation at low temperatures
At low temperatures, oscillation may occur unless an
output capacitor with good tand is used. Be sure to
O o) connect a tantalum capacitor (approx. 10uF) in par-
allel with output capacitor C2.

Note 2: An isolation type diode is provided from input to
ground and also from output to ground. These may
be destroyed if the device is reverse biased. In this
case, use a diode with low VF to protect them.

m Ta-Pp Characteristics
\ Without Mica
24 150x150x2(3.3°C/W) With Slicon Grqase
\ Eegitsmk: Aluminum
< t: mm
S20 ni
= AN
o
516
= | 100x100x2(5.2°C/W,
g X x2(! ) \
P IRERN
O | 75x75x2(7.6°C/W) N N
N
g D
4} Without heatsink \\\\\
0 ~—\\
-20 0 25 50 100

Ambient Temperature Ta

75
)

I S




External Variable Output Voltage Circuit

(D Typical Characteristics of Variable Output Voltage

., STR9005 (Ts=25°C)
1. Variable output voltage with a single external resistor ’
The output voltage of the STR9000 series may be decreased by insert- 52
ing a resistor between terminals No.1 (output terminal) and No.2 (out- %
. . . . S 51
put fine adjustment terminals). Alternatively, the output voltage may be o . \
increased by inserting a resistor between terminals No.2 and No.5 § 5| Variable Output I~
. e Voltage Range -1 -
(ground terminal). > -]
249 -
5 e
<Standard External Circuit> © s ‘
4.7
VIN 1 Vo 20K 50K 100K 500K 1M 5M  10M 50M
oO———o—0—| —O :
External Resistor Rex (Q)
STR9000 Rex
3 5 2 for Vo down STR9012 (Ta=25°C)
+ + 14
Z o— L——o— it
Rex gls
GND for Vo up GND o
o O i 121 Varigbls Output __
Select either one of the external resistor. o[ Voltags Range JUNP L
G
>
2. Fine adjustment of output voltage =
The output voltage may be finely adjusted by using terminals No.1, No.2 o10
and No. 5 as shown in the following connections.
9
20K 50K 100K 500K 1M 5M  10M 50M
<Standard External Circuit> External Resistor Rex (Q)
STR9015 e
VIN Vo 17 (Ta=25°C)
STR9000
R1 —16
3 5 2 > N
* Q—, |—0—> * (>D
VR s ||~ L
8 Variable Output Voltage Range| -1~
R S 14 1
GND <
oMl o o CNDg 5 7
=3 ,
> ’
O 13 Vi
Note: The fine adjustment range of output voltage for the STR9000 se- 1
ries is 0.5V max for STR9012 and +1.0V/-2.0V max for STR9015. 20K 50K 100K 500K 1M 5M 10M 50M
. . External Resistor Rex (Q)
Adjustment exceeding these values may cause start-up errors. ) ) i
: Insertion of resistor between terminals No. 2 and No. 5
----- : Insertion of resistor between terminals No. 2 and No. 1
—— (2) Typical Characteristics of Fine Output Voltage Adjustment —_—
STR9005 STR9012 STR9015
(Ta=25°C) (Ta=25°C) (Ta=25°C)
14 20
5.4
R1=150 kQ
R2=150 kQ R1=100 kQ R1=100 kQ
R2= 30 kQ 18 R2= 20 kQ
13
o2 S H s
o o A o !
> > > 16 4
S / S S /
%’ 5.0 — S12 £
o o
> > >
5 5 L 5 14 —
=3 i=3 Pd =3 /
5 .
Oas 3 Rat 3 &
11—
)/ 12
4.6
0 100 200 300 400 500 100100 200 300 400 500 100100 200 300 400 500
VR (kQ) VR (kQ) VR (kQ)

e STR9000 Series
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e STR9000 Series

m Typical Characteristics

(Ta=25°C)
lo vs. Voir Characteristics
1.0
08
S
= /
g /
206
g /
S0 /
>
: e
[a) 0.2 /
0
0 1.0 3.0 3.0 4.0
Output Current lo (A)
Rise Characteristics(STR9005)
.
6
s
o
>
% 4
% Alo=0A
>3 1A
2 / 2A
32 3A
aA
1
% 5 10 15 20
Input Voltage Vin (V)
Overcurrent Protection Characteristics(STR9005)
7
6
20’5 N\ 2\
> %\\\ 62_
[} 2.
] /
S, /
g N
g P
3? 7~ \ \
1 1
0

0 1 2 3 4 5 6 7 8
Output Current lo (A)

¢}

Temperature Coefficient of Output Voltage(STR9005)

5.04 T
VIN=8V
lo=10mA

5.02

s L

= ]

 5.00

=2} L—1

]

£ L

Z 498

>

o

5

o

4.96
49500 20 40 60 80 100 120 140
Ambient Temperature Ta (°C)
Rise Characteristics(STR9012)
15
SlO lo=0A
2 1A
) 2A
8
35 3A
2 4A
>
2 s
=
o]
0
0 5 10 15 20 22.5
Input Voltage VIN (V)
Overcurrent Protection Characteristics(STR9012)
15
g
= £ N m
2 A\ 2\ 2|8
010 %5
>
[
[}

8

kS

: )

= v

p}

o //7

7
0

o 1 2 3 4 5 6 7 8 9

Output Current lo (A)

Circuit Current(STR9005)

70 I
Vo=5V
60
E 50
£ 40
o / \
5 —— lo=4A
3 30 —
2 —
=1 [ —————3A
2 20 —
o L 2A
10 1A _|
| ——0A
% 5 10 15 175
Input Voltage VIN (V)
Rise Characteristics(STR9015)
17.5
15
g lo=0A
S 1A
210 2A
s 3A
o
> 4A
5
g
S5
o
0
0 5 10 15 20 225
Input Voltage VIN (V)
Overcurrent Protection Characteri stics(STR9015)
17.5
15
2 D\
zZ\ 2\|Z
’>\ o\ <\I<
35 2
>
10
il
B )
>
5 7
=3
>
5 ° //
o P

0 1 2 3 4 5 6 7 8 9
Output Current lo (A)



Switching Type - Application Note

m Heat Radiation and Reliability

The reliability of an IC is highly dependent on its operating tempera-
ture. Design should pay particular attention to ensuring ample space
for radiating heat.

Be sure to apply silicon grease to the IC before attaching a heatsink,
and to secure it firmly to the heatsink.

Other important items to be considered regarding heat radiation in-
clude air convection during operation.

The reliability of peripheral components such as capacitors and coils
is closely related to temperature. A high operating temperature may
reduce the service life. Exceeding the allowable temperature may burn
the coils or damage capacitors. It is important to make sure that the
temperature of output smoothing coils and input/output capacitors do
not exceed their allowable levels during operation. Allow for variation
in the ratings of the coils and minimize heat emission as far as pos-
sible. (For peripheral components, refer to the user manuals.)

m Internal Power Dissipation

Pp can be obtained from the following formula.
« With built-in flywheel diode:
(SI-8000L series, STR7000/7100 series)
100
-1)
nx
« With external flywheel diode:

(SAl series, SI-8000E series, SI-8000S series)
100
nx

Efficiency nx depends on the input/output conditions. The efficiency
characteristics of each product type are provided for reference pur-
poses.

Pp=Voelo (

v
Po=Voslo —1)—VF-|o(1—V—i‘ )

Vo : Output voltage

VIn @ Input voltage

lo : Output current

nx : Efficiency(%)

VF : Diode forward voltage

m Heatsink Design

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

mum ratings is specific to each product type and must be strictly

observed. Thus, thermal design must consider the conditions of use

which affect the maximum power dissipation Ppomax) and the maxi-

mum ambient temperature Ta(max).

To simplify thermal design, the relationship between these two pa-

rameters has been presented in a graph, the Ta-Pp characteristic

graph. Thermal design should include these steps:

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

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

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

The size of the heatsink has now been obtained. However, in actual

applications, a 10 to 20% derating factor is introduced. Moreover,

the heat dissipation capacity of a heatsink highly depends on how it

is mounted. Thus, it is recommended to measure the heatsink and

case temperature in the actual operating environment.

The Ta-Po characteristics for each product type are provided for ref-

erence purposes.

m Fastening Torque

SI-8000E [ " ok
isooos D 0-588100.686[Nem] (6.0 to 7.0[kgfcm])

STR7000/7100  0.588 to 0.784[Nem] (6.0 to 8.0[kgfecm])

m Recommended Silicon Grease

e G746 SHINETSU CHEMICAL INDUSTRIES CO., LTD.
0 YG6260 TOSHIBA SILICONE CO., LTD.
e SC102 DOW CORNING TORAY SILICONE CO., LTD.

Please select a silicone grease carefully since the oil in some grease
can penetrate the product, which will result in an extremely short
product life.

m Others

« Parallel operation can not be performed for increasing current.
 This type IC regulators can not be used for boosting current and
raising voltage.

m Rectifier Diodes for Power Supplies

To rectify the AC input using rectifier diodes in power supplies, use
any of the SANKEN rectifier diodes shown in the following list. (Use
axial type diodes in a center-tap or bridge configuration.)

Regulator Type Diodes

SAIl Series SFPM-62(Surface-Mount Type, VrRm:200V, lo:1.0A)

SI-8000E Series

SI-8200L Series |AM01Z(Axial Type, VrRmM:200V, lo:1.0A)

SI-8400L Series

RM 4Z(Axial Type,Vrm:200V, 10:3.0A)

SI-8000S Series )
RBV-402(Bridge Type, VrRM:200V, l0:4.0A)

SI-8300L Series .
RM10Z(Axial Type, VrRm:F200V, 10:1.5A)

SI-8500L Series,

SI-8800L Series

— AMO01Z(Axial Type, VRM:200V, l0:1.0A)
SI-8900L Series

STR7000+

. RBV-602(Bridge Type, VrRM:200V, 10:6.0A)
SI1-8020 Series
STR7100+ FMM-32(Center-tap Frame Type, VrRm:200V, l0:20A)

S1-8020 Series |RBV-1506(Bridge Type, VrRM:600V, l0:15.0A)
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e SAIl Series

== SAl Series ==

Surface-Mount, Separate Excitation Switching Type

m Features

Surface-mount package

Output current: 0.4 to 0.5A

High efficiency: 75 to 89%

Requires only 4 external components

Phase correction and output voltage adjustment performed internally

Built-in reference oscillator (60kHz)
Built-in overcurrent and thermal protection circuits

m Applications

Power supplies for telecommunication equipment
Onboard local power supplies

m Lineup
Part Number SAIO1 SAI02 SAIO3 SAIO4 SAIO6
Vo(V) 5.0 3.3 12.0 15.0 9.0
Io(A) 0.5 0.4
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit
DC Input Voltage VIN 35 \Y
Power Dissipation Ppo 0.75 W
Junction Temperature Tj +125 °C
Storage Temperature Tstg —40to +125 °C
SW Terminal Applied Reverse Voltage Vsw -1 \%
Thermal Resistance(junction to case) Rih(-c) 20 °C/IW
m Recommended Operating Conditions
Parameter Symbol Ratings Unit
SAIO1 SAI02 SAIO3 SAIO4 SAIO6
DC Input Voltage Range VIN 710 33 5.3t0 28 15to 33 18 to 33 12 to 33 \%
Output Current Range lo 0to 0.5 0to 0.4 A
Operating Junction Temperature Range Tiop -30to +125 °C

_________ )




m Electrical Characteristics

e SAI Series

(Ta=25°C)
Ratings
Parameter Symbol SAIO1 SAI02 SAIO3 SAIO4 SAI06 Unit
min. | typ. [ max. | min. | typ. | max.| min. | typ. | max.| min. | typ. | max.| min. | typ. | max.
Vo 480 | 5.00 | 520 | 3.17 | 3.30 | 3.43 | 11.40 | 12.00 | 12.60 | 14.25 | 15.00 | 15.75| 855 | 9.00 | 9.45
Output Voltage — \Y
‘Condltlons Vin=20V, l0=0.3A Vin=15V, [0=0.3A Vin=24V, 10=0.3A ViN=27V, [0=0.3A Vin=21V, lo=0.3A
— n | 80 | | 75 | | 88 | R | 8 | o
‘Conditions ViN=20V, 10=0.3A VinN=15V, 10=0.3A ViN=24V, 10=0.3A ViN=27V, 10=0.3A ViN=21V, 10=0.3A
f 60 60 60 60 60
Switching Frequency — ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ kHz
‘Condltlons Vin=20V, l0=0.3A Vin=15V, [0=0.3A Vin=24V, 10=0.3A ViN=27V, [0=0.3A Vin=21V, lo=0.3A
. _ AVoLnE | 80 | 100 | 60 | 80 | 100 | 130 | 100 | 130 | 90 | 110
Line Regulation — mV
‘Condmons Vin=10t0 30V, 10=0.3A | Vin=8t0 28V, 10=0.3A | ViN=18 to 30V, 10=0.3A | Vin=21 to 30V, 10=0.3A | Vin=15 to 30V, l0=0.3A
_ AVoLond | 30 | 40 | 20 | 30 |70 | o | 90 | 120 ERE:
Load Regulation mV
‘Conditions Vin=20V, 10=0.1t0 0.4A | Vin=15V, 10=0.1t0 0.4A | Vin=24V, 10=0.1t0 0.4A | Vin=27V,10=0.1t0 0.4A | Vin=21V, l0=0.1t0 0.4A
Temperature Coefficient of Output Voltage | AVo/ATa +0.5 +0.5 £15 £15 +1.0 mv/°C
. L RREJ 45 45 45 45 45
Ripple Rejection — dB
‘Condmons f=100 to 120Hz =100 to 120Hz f=100 to 120Hz =100 to 120Hz f=100 to 120Hz
Overcurrent Protection Is1 0.55 ‘ ‘ 0.55 ‘ ‘ 0.45 ‘ ‘ 0.45 ‘ ‘ 0.45 ‘ ‘ A
Starting Current ‘Conditions ViN=10V ViN=8V ViN=18V ViN=21V ViN=15V
m Outline Drawing (unit: mm)
9 3Vos : ] N -
3 f‘GND |E| \ EI g';. § B E[ a. Part Number
1 I = b. Lot Number
AEEE | 1.4%2 (A Case temperature measuring point
oy FT T
g E 6.8m 3l610.2
0™ @ Vin
2 SWout
3 Vos
@ GND
2 5
© ( | ° Plastic Mold Package Type
{] 0~0.15 Flammability: UL94V-0
1050 3.0 Weight: Approx. 0.22g
- 9‘810.3
m Block Diagram m Standard External Circuit
Vin @ \2 SWout 3.3V5Y: 200uH
9V 12V 15 : 300uH
ocp 1
Reg. ViN L VIN SWout 2 Vo
3
TSD SAl Ves
C1 ; GND > ; C2
100pF 4 sFpBs4 330pF
Ve (Sanken)
(3) Vos
GND O OGND
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e SAIl Series

m Example of Printed Circuit Board

a) For optimum operation, there must be only
one GND line originating from terminal 4
and each component must be connected
with the shortest possible wiring.

b) To prevent heating of the IC, it is best to
make the GND pattern as large as pos-
sible since the internal frame and termi-
nal 4 (GND) are connected to each other.

m Ta-Pp Characteristics

100 Vo
0.8 Po=Voelo | —-1 | —VFelo| 1-——
* Glass epoxy nx VIN
0.7 substrate
(95x69x1.2)
g « Natural cooling - i
2 0.6 N The efficiency depends on the input voltage and the out-
E 05 \ put current. Thus, obtain the value from the efficiency
% \ graph on page 75 and substitute the percentage in the
0.4
% ‘\ formula above.
B 03
£ 02 \ Vo:Output voltage
o \ lo :Output current
ot nx:Efficiency (%)
%o 2% 50 75 100 125 Vr:Diode forward voltage
Ambient Temperature Ta (°C) SFPB54-0.3V

Thermal design for D1 must be considered separately.

m Selecting External Components
1. Inductor L1

1) It must be suited for switching regulators.
Do not use inductors as noise filters as they generate excessive heat.

2) It must have the appropriate inductance value.
If the inductance is too small (150uH or lower), abnormal oscillation may occur causing operation problems in the overcurrent protection
circuit within the rated current range.

3) The rated current must be satisfied.
If the rated current is exceeded, magnetic saturation leads to overcurrent.

2. Capacitors C1 and C2

1) They must satisfy the withstand voltage and allowable ripple current.
Exceeding the ratings of these capacitors or using them without derating shortens their service lives and may also cause abnormal
oscillation of the IC.

2) C2 must be a low-impedance type capacitor.
A low-impedance type capacitor is recommended for C2 to ensure minimum ripple voltage and stable switching operation.

3. Diode D1

The Sanken SFPB54 diode is recommended for D1. If you intended to use an equivalent diode, be sure to use a Schottky Barrier diode and

make sure that the reverse voltage applied to terminal 2 of the IC does not exceed the value (—1V) given in the absolute maximum ratings. If

you use a fast recovery diode or any other diode, application of a reverse voltage generated from the recovery or ON voltage of the diode may

damage the IC.

Application

Variable output voltage
Output voltage can be adjusted in the same way as SI-8000S in page 85.

— 7/




m Typical Characteristics

Efficiency n (%) Frequency f (kHz)

Output Voltage Vo (V)

Output Voltage Vo (V)

Rise Characteristics(SAIO1)
Ta=25°C

0.1A

2N
05

4

Input Voltage VIN (V)

2 10

Temperature Characteristics(SAIO1)
V=20V, 10=0.3A .

100
90 5.2
n
80 5.1
Vo
70 5.0
60 = 7 4.9
\—’
50 48
40 47
oL 0
-50 0 50 100 150
Ambient Temperature Ta (°C)
Rise Characteristics(SAI03)
1 Ta=25°C
12
SHX
S
10 5
0.2A
i Y
4 / g
4
0
0 5 10 15 20
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Load Regulation(SAIO1)
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Note on Thermal Protection:

The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.
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e S|-8000E Series

== S/-8000E Series ==

Full-Mold, Separate Excitation Switching Type

m Features
» Compact full-mold package (equivalent to TO220)
« High efficiency: 80 to 88%
* Requires only 4 external components
» Phase correction and output voltage adjustment performed internally
* Built-in reference oscillator (60kHz)
« Built-in overcurrent and thermal protection circuits

m Applications
» Power supplies for telecommunication equipment
* Onboard local power supplies

m Lineup
Part Number SI-8050E SI-8090E SI-8120E
Vo(V) 5.0 9.0 12.0
lo(A) 0.6

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit
DC Input Voltage VIN 43 \%
S BT Pp1 14(With infinite heatsink) w
Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature Tj +125 °C
Storage Temperature Tstg —40 to +125 °C
SW Terminal Applied Reverse Voltage Vsw -1 \Y
Thermal Resistance(junction to case) Rih(-c) 7.0 °CIW
Thermal Resistance(junction to ambient air) Rth(-a) 66.7 °CIW

m Recommended Operating Conditions

Ratings .
Parameter Symbol Unit
SI-8050E SI-8090E SI-8120E
DC Input Voltage Range VIN 710 40 11to 40 14 to 40 \%
Output Current Range lo 0to 0.6 A
Operating Junction Temperature Range Tiop -30to +125 °C
Operating Temperature Range Top -30to +125 °C

I /6



m Electrical Characteristics

e S|-8000E Series

(Ta=25°C)
Ratings
Parameter Symbol SI-8050E SI-8090E SI-8120E Unit
min. typ. max. min. typ. max. min. typ. max.
Vo 4.80 5.00 5.20 8.64 9.00 9.36 11.52 12.00 12.48
Output Voltage V
‘Conditions VIN=20V, l0=0.3A VIN=21V, l0o=0.3A ViN=24V, [0=0.3A
80 86 88
Efficiency f — ‘ ‘ ‘ ‘ ‘ ‘ %
‘Condmons VIN=20V, 10=0.3A ViN=21V, 10=0.3A VIN=24V, 10=0.3A
. f | 60 | | 60 | | 60 |
Switching Frequency kHz
‘Conditions VIN=20V, l0=0.3A VIN=21V, l0o=0.3A ViN=24V, [0=0.3A
_ _ AVoLINE | 80 | 100 | 90 | 120 | 100 | 130
Line Regulation mV
‘Conditions ViN=10 to 30V, 10=0.3A ViN=14 to 30V, 10=0.3A ViN=17 to 30V, 10=0.3A
. AVoLoap | 30 | 40 | 50 | 80 | 70 | o5
Load Regulation — mV
‘Condmons VIN=20V, 10=0.1 to 0.4A ViN=21V, 10=0.1 to 0.4A VIN=24V, 10=0.1 to 0.4A
Temperature Coefficient of Output Voltage AVoIATa +0.5 +1.0 +1.5 mV/°C
. L RREJ 45 45 45
Ripple Rejection dB
‘Conditions f=100 to 120Hz f=100 to 120Hz f=100 to 120Hz
Overcurrent Protection Is1 0.61 ‘ ‘ 0.61 ‘ ‘ 0.61 ‘ ‘ A
Starting Current ‘Conditions ViN=10V ViN=14V VIN=17V
m Outline Drawing (unit: mm)
lzﬂ).z "
@3 42,0.2‘
10'010.2 o 2.810'2
o
O~ O 'Y
18 -
~
& 5
Lot Number ~ Plastic Mold Package Type
| J2e0r Flammability: UL94V-0
| i _ Weight: Approx. 2.3g
! I [<15
+0.15 <
}‘ 0.95 J ORYY
|| 0.85:32 al | | @ swour
| * Sl 9] 3 GND
0.4573% | g @ Vos
3.9%07 |.@4.3) ® N.C
g.2:07

Forming No. 1101
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e S|-8000E Series

m Block Diagram m Standard External Circuit

5V : 200pH
9V,12V: 300pH

VIN @

m Ta-Pp Characteristics

<1oo > < Vo >
Po=Voelo | —-1 | —VFelo| 1-——
1 nx VIN

5 Infinite heatsink

With Silicon Grease
o Heatsink: Aluminum
L The efficiency depends on the input voltage and the out-

- ] put current. Thus, obtain the value from the efficiency
graph on page 79 and substitute the percentage in the
| formula above.

10

Vo : Output voltage

| VIn @ Input voltage

lo : Output current

| nx : Efficiency (%)

0% 5 R T VFr : Diode forward voltage
Ambient Operating Temperature Ta (°C) 0.4V(AKO06)

Power Dissipation Pp (W)

I Without heatsink

Thermal design for D1 must be considered separately.

m Selecting External Components
1. Inductor L1

1) It must be suited for switching regulators.
Do not use inductors as noise filters as they generate excessive heat.
2) It must have the appropriate inductance value.
If the inductance is too small (150pH or lower), abnormal oscillation may occur causing operation problems in the overcurrent protection
circuit within the rated current range.
3) The rated current must be satisfied.
If the rated current is exceeded, magnetic saturation leads to overcurrent.

2. Capacitors C1 and C2
1) They must satisfy the withstand voltage and allowable ripple current.
Exceeding the ratings of these capacitors or using them without derating shortens their service lives and may also cause abnormal
oscillation of the IC.
2) C2 must be a low-impedance type capacitor.
A low-impedance type capacitor is recommended for C2 to ensure minimum ripple voltage and stable switching operation.
3. Diode D1
The Sanken AKO6 diode is recommended for D1. If you intended to use an equivalent diode, be sure to use a Schottky Barrier diode and make
sure that the reverse voltage applied to terminal 2 of the IC does not exceed the value (-1V) given in the absolute maximum ratings. If you use
a fast recovery diode or any other diode, application of a reverse voltage generated from the recovery or ON voltage of the diode may damage
the IC.
Application

Variable output voltage

I /3

Output voltage can be adjusted in the same way as SI-8000S in page 85.




e S|-8000E Series

m Typical Characteristics
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Note on Thermal Protection:

The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.
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e S[-8000S Series

== S/-8000S Series ==

Full-Mold, Separate Excitation Switching Type

m Features

Compact full-mold package (equivalent to TO220)
Output current: 3.0A

High efficiency: 79 to 91%

Requires only 4 external components

Built-in reference oscillator (60kHz)
Built-in overcurrent and thermal protection circuits
Built-in soft start circuit (output ON/OFF control)

m Applications
» Power supplies for telecommunication equipment
* Onboard local power supplies

Phase correction and output voltage adjustment performed internally

m Lineup
Part Number SI-8033S SI-8050S SI-8090S SI-8120S SI-8150S
Vo(V) 3.3 5.0 9.0 12.0 15.0
lo(A) 3.0
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit
DC Input Voltage VIN 43" Y,
e Pp1 18(With infinite heatsink) w
Pp2 1.5(Without heatsink, stand-alone operation) w

Junction Temperature Tj +125 °C
Storage Temperature Tstg —40 to +125 °C
SW Terminal Applied Reverse Voltage Vsw -1 \%
Thermal Resistance(junction to case) Rih(-c) 55 °CIW
*S1-8033S: 35V

m Recommended Operating Conditions

Parameter Symbol Ratings Unit
SI-8033S | SI-8050S | SI-8090S | SI-8120S | SI-8150S

DC Input Voltage Range VIN 5.5t0 28 7to 40 12 to 40 15 to 40 18 to 40 \%
Output Current Range lo 0to 3.0 A
Operating Junction Temperature Range Tiop -30to +125 °C

I S0




m Electrical Characteristics

e S|-8000S Series

(Ta=25°C)
Ratings
Parameter Symbol SI-8033S SI-8050S SI1-8090S SI-8120S SI-8150S Unit
min. | typ. [ max. | min. | typ. | max.| min. | typ. | max.| min. | typ. | max.| min. | typ. | max.
S1-8000S v 3.47 | 3.30 | 343 | 480 | 5.00 | 520 | 855 | 9.00 | 9.45 | 11.50 | 12.00 | 12.50 | 14.25 | 15.00 | 15.75
o
Output Voltage |SI-8000SS 3234 | 330 | 3.366 | 4.90 | 5.00 | 5.10 | 873 | 9.00 | 9.27 — — \Y
‘Conditions ViN=15V, lo=1.0A ViN=20V, lo=1.0A Vin=21V, lo=1.0A ViN=24V, l0o=1.0A ViN=25V, lo=1.0A
Efficiency n ‘ 9 ‘ ‘ 84 ‘ ‘ 88 ‘ ‘ 90 ‘ ‘ 91 ‘ %
‘Conditions ViN=15V, lo=1.0A ViN=20V, lo=1.0A Vin=21V, lo=1.0A ViN=24V, l0o=1.0A ViN=25V, lo=1.0A
o f | 60 | | 60 | | 60 | IER [ 60 |
Switching Frequency — kHz
‘Condltlons Vin=15V, lo=1.0A ViN=20V, lo=1.0A Vin=21V, lo=1.0A ViN=24V, lo=1.0A Vin=25V, lo=1.0A
. _ AVoLE R | 40 | 100 | 50 | 120 | 60 | 130 | 60 | 130
Line Regulation mV
‘Conditions ViN=8 to 28V, lo=1.0A | Vin=10to 30V, lo=1.0A | Vin=15to 30V, lo=1.0A | Vin=18 to 30V, lo=1.0A | Vin=21 to 30V, lo=1.0A
_ AVoLoan |10 [ 30 |10 | 40 | 10 | 40 | 10 | 40 | 10 | 40
Load Regulation mV
‘Conditions Vin=15Y, 10=0.5t0 1.5A | Vin=20V, lo=0.5t0 1.5A | Vin=21V,10=0.5t0 1.5A | V=24V, l0=0.5t0 1.5A | Vin=25V, l0=0.5to 1.5A
Temperature Coefficient of Output Voltage | AVo/ATa $0.5 +0.5 +1.0 +1.0 $1.0 mv/°C
R 45 45 —45 45 45
Ripple Rejection REJ“ dB
‘Condmons f=100 to 120Hz =100 to 120Hz f=100 to 120Hz =100 to 120Hz f=100 to 120Hz
Overcurrent Protection Is1 31 ‘ ‘ 31 ‘ ‘ 31 ‘ ‘ 31 ‘ ‘ 31 ‘ ‘ A
Starting Current ‘Conditions ViN=15V ViN=20V ViN=21V ViN=24V ViN=25V
*1: "S" may be indicated to the right of the Sanken logo.
m Outline Drawing (unit: mm)
w_210.2 4.210.2‘
10.Oi0.2 " 281 .2
@ <5
L7 AW} g soa
D)~NP| Ty
~
5
O
H 5 |
N Plastic Mold Package Type
| Jze0r Flammability: UL94V-0
‘ _ Weight: Approx. 2.3g
| | Isly
ll 0.95*0% P @ Vin
0.85'5% al || | @ SWour
< ‘ 9] 3 GND
0.4583 | ‘ 7 @ Vos
3.9%07 |43 ® ss
82:0.7

Forming No. 1101
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e S[-8000S Series

m Block Diagram

m Standard External Circuit

ca Z

GND

GND

C1,2: 1000pF
L1 :150pH
D1 : RK46(Sanken)

m Ta-Pp Characteristics

Power Dissipation Pp (W)

20
o
Infinite heatsink With Silicon Grease
Heatsink: Aluminum
151 300x200%2mm N\
(2.3°C/IW)
100x100x2mm \
10 (5.2°C/W) N \
75x75x2mm \
(7.6°CIW) \
1 \\\
Without heatsink \
0 ‘ \\
-25 0 25 50 75 100 125

Ambient Operating Temperature Ta (°C)

<1oo > < Vo >
Po=Voelo | — -1 | —VFelo| 1-——
nx VIN

The efficiency depends on the input voltage and the out-
put current. Thus, obtain the value from the efficiency graph
on page 83 and substitute the percentage in the formula
above.

Vo : Output voltage

VIN: Input voltage

lo : Output current

nx : Efficiency (%)

VF : Diode forward voltage
0.5V(RK46)

Thermal design for D1 must be considered separately.

Ky




m Typical Characteristics

Rise Characteristics(SI-8050S)
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e S|-8000S Series

Load Regulation(SI-8050S)

515 Ta=25°C
5.10
>
o
> 505
g | ViN=40V
9 20V
2 5.00
5 10V
g
>
E 7V
4.95
O:F
0 05 1.0 15 20 25 30
Output Current lo (A)
Thermal Protection Characteristics(SI- 8050S)
10
(ViN=20V,10=0A)
8
>
2
o 6
[=2]
8
S
Z 4
>
g
5 TSD OFF TSD ON
o)
2
0
50 75 100 125 150 175 200

Ambient Temperature Ta (°C)

Note on Thermal Protection:

The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.

Load Regulation(S1-8120S)
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e S[-8000S Series

Caution

1. Selecting External Components

(1) Choke coil L1
To maintain the stable operation of the regulator, choke coil L1
should be selected appropriately.

— S/

When selecting choke coil L1, consider the following:

a)

b

~

<)

d)

e

~

Suitable for a switching regulator
Do not use a coil as a noise filter because it generates excess
heat.
Appropriate inductance
The greater the inductance of the choke coil, the smaller the
output ripple voltage. However, the size of the coil increases
large as the inductance increases. If the inductance is low, a
greater peak current flows to the IC and loss increases. This
is not favorable for stable operation.
The standard external circuit shows reference inductance val-
ues suitable for stable operation. However, the appropriate
inductance may also be calculated as follows:

_ (Vin—Vo)*Vo

T AlLeVinef

Where, deltalL indicates the ripple current of the choke coil
that is roughly set as follows:
« If the working output current is close to the maximum rating
(3 A) of SI-8000S
Ripple current = output current x 0.2 to 0.3
« If the working output current is about 1.0A or less
Ripple current = output current x 0.3 to 0.4
Satisfying the rated current
The rated current of a choke coil must be greater than the
maximum load current. Note that the inductance decreases
drastically and an excess current flows if the load current ex-
ceeds the rated current of the coil.
Good DC current superposition characteristics
The current flowing through a choke coil is a triangular wave-
form current superimposed on a DC current equal to the load
current. The coil inductance decreases as the load current
increases. In general, the coil can be used until the induc-
tance drops to 50% of the rated value. Use this as the refer-
ence value for selection.

Inductance
100%
50%
Load current lo (max.)
Less noise

A drum-type open magnetic core coil can affect peripheral
circuits with noise because the flux passes outside the coil.
To avoid this problem, use a toroidal, El, or EE type open
magnetic core coil.

(2) Input capacitor C1

Input capacitor C1 operates as a bypass capacitor in the input
circuit.

When selecting input capacitor C1, consider the following:

a) The breakdown voltage is higher than the maximum input volt-
age.

Satisfies the allowable ripple current

Exceeding the ratings of this capacitor or using it without de-
rating may reduce its service life and also cause the regulator
to malfunction. Therefore, an input capacitor with a sufficient
margin should be selected. With the SI-8000S Series, the
effective ripple current Irms flowing to the input capacitor can
be calculated approximately as follows:

b

~

Irms=1.2 x x lo

IN

(3) Output capacitor C2

Output capacitor C2 operates as a smoothing capacitor for switch-
ing output. The output ripple voltage from the regulator is deter-
mined by the product of the pulsating current part AlL (=C2 charge-
discharge current) of the choke coil current and the equivalent
series resistance ESR of the output capacitor C2.

Vrip=AIL.C2ESR

Therefore, a capacitor of low equivalent series resistance ESR
should be selected to reduce the output ripple voltage. It is rec-
ommended to select a low-impedance capacitor intended for use
with switching regulators as Co.

(4) Diode D1

Use a Schottky barrier diode for D1. If you use a general rectifier
diode or fast recovery diode, the IC may be damaged. (Sanken
RK46 recommended)

2. Notes on Pattern Design
(1) Large current line

Since a large current flows through the bold lines in the standard
external circuit make the pattern as wide and as short as pos-
sible.

L1

V Vout

o— 1 2 0
SI-8000S
+ 3 4 +
Ci 7/ Ca /L
D1 /N

GND Zr GND
O O

(2) Input capacitor

Place the input capacitor C1 and output capacitor C2 as close to
the IC as possible. Since a large current flows through the lead
wires of the input and output capacitors to charge and discharge
them quickly, minimize the lead wire length. The pattern around
the capacitors should also be minimized.

C1. Ca.

Example of bad pattern Example of good pattern



(3) Sensing terminal
Output voltage sensing terminal Vos should be connected as close
to output capacitor C2 as possible. If the terminal is far from the
capacitor, the decreasing regulation and increasing switching
ripple may result in abnormal oscillation.

Example of basic pattern

SI1-8000S
O o o
O O O
L 1 5
s i
© M C1
Vour C2
0O O
C) Vin GND ()

Top view (with part names)

Applications

1. Soft Start

Connecting a capacitor to terminal no. 5 permits a soft start at power-
on. Delay time Td and rise time Ts can roughly be calculated as
shown below. (However, the values may slightly vary in an actual
application.) If the capacitance of Cs is increased, it takes longer to
discharge Cs after Vin is turned off. Therefore, it is recommended to
set the value within 10pF. When not using the soft start function,
keep terminal no. 5 open.

Td= 0.7xCa_ (sec)
~ 20x10°8
4.845%C3
Ts= ———————— (sec)
Vinx20x10-6
SI-8000S
VIN " T
5 \ | |
:LS'S' A
Cs | | |
; Vo ! LT
‘ Td Ts

2. Output ON/OFF control

Output can be turned on and off by using the soft start terminals.
Set the soft start terminal voltage to VssL (0.2V typ.) or less to stop
output. To switch the potential at the soft start terminals, drive the
open collector of the transistor. Since the discharge current from Cs
flows to the ON/OFF control transistor, limit the current for protec-
tion. The SS terminal is pulled up to the power supply in the IC and
no external voltage can be applied.

SI1-8000S SI-8000S
5 5
s.S. S.s.
c
It It :
ON/OFF S.S + ON/OFF

e S|-8000S Series

3. Variable Output Voltage

The output voltage can be increased by connecting a resistor to Vos
terminal No. 4. (There is no way of decreasing the voltage)
(1) Variable output voltage with single external resistor

SI-8000S
C2

4
3

GND

The output voltage adjustment resistance Rex is calculated
as follows:

IVs
Vs : Set output voltage of product
Vo' : Adjusted output voltage
Ivs : Inflow current to Vs terminal

*The temperature characteristics of output voltage worsen because
the value Rex is not compensated for temperature. The Vs value
fluctuates by up to £20% depending on the IC product. Since the
output voltage fluctuates more, a semi-fixed resistor is necessary
for accurate output voltage adjustment. If Vs and Rex are constant,
the range of output voltage fluctuation can be expressed as follows:
Vo'-Vs

AVO'(%)=£20¢

AVo':Adjusted output voltage

(2) Variable output voltage with two external resistors

The output voltage adjustment resistances Rexi and Rex2 are
calculated as follows:

Vo'-Vs
Rexl= ——————
SelVs
Vs
Rex2= —————
(S-1)°IVs

S:Stability factor

Bypassing the current to Rex2 improves the temperature charac-
teristics and voltage fluctuation ranges more than the method of
(1). Stability factor S indicates the ratio of Rex: to Vs terminal
inflow current. Increasing the S value improves the fluctuations
of the temperature characteristics and output voltage. (Usually 5
to 10)

If the Vs and Rex values are constant, the output voltage fluctua-
tion range can be calculated as follows:

+20 Vo'-Vs
AVo'(%)= T. .
o)

g5 I



e STR7000+S1-8020 Series

== STR7000+SI-8020 Series ==
Separate Excitation Switching Type

Features

High output current (6A:STR7000 series, 12A: STR7100 series)
High efficiency (70 to 90%)
Wide DC input voltage range

Built-in drooping type overcurrent protection circuit

Foldback type overcurrent protection can be set externally.
Output voltage adjustment

Built-in reference oscillator (35kHz)

Output ON/OFF control

m Applications

Electronic equipment

m Lineup
Vo (V) 5 12 15 24
lo (A)
6 STR7001+SI1-8020 STR7002+SI-8021 STR7002+SI-8022 STR7003+SI-8023
12 STR7101+SI1-8020 STR7102+SI-8021 STR7102+SI-8022 STR7103+SI-8023

m Absolute Maximum Ratings
Power Section: STR7000/STR7100 (T a=25°C)

Parameter Symbol Ratings Unit
STR7000 Series STR7100 Series
Power Transistor Breakdown Voltage Va1 60 \%
Drive Transistor Breakdown Voltage Va5 60 \%
Diode Breakdown Voltage Vi-2 60 \%
Collector Current Ic 6(peak 7.5) 12(peak 15) A
Power Dissipation Pp1 100(Tc=25°C) 125(Tc=25°C) w
Pb2 4.3(Without heatsink) w
Power Transistor Thermal Resistance Rth(j-c) 1.25 ‘ 1.0 °CIW
Power Transistor Junction Temperature T +150 °C
Operating Temperature Tor —30 to +125(Tc) °C
Storage Temperature Tstg -30 to +125 °C
m Control Section: SI-8020 Series (T a=25°C)
Paraneter Symbol Ratings Unit
DC Input Voltage VIN 55 \%
Power Dissipation Pp 1 w
Operating Temperature Tor —20to +85 °C
Storage Temperature Tstg —20 to +100 °C
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e STR7000+SI1-8020 Series

m Electrical Characteristics: 6A Type

(Ta=25°C)
Ratings
Parameter Symbol STR7001+SI-8020 STR7002+S1-8021 STR7002+SI-8022 | STR7003+SI-8023 Unit
min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max.
DC Input Voltage Range VIN 11 40 18 50 21 50 30 50 \%
Vo 5.0 51 5.2 11.8 12.0 12.2 14.8 15.0 15.2 237 24.0 243
Output Voltage V
‘Conditions ViN=20V, 10=3.0A ViN=27V, 10=3.0A ViN=30V, 10=3.0A ViN=40V, 10=3.0A
72 84 86 90
Efficiency L — ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ %
‘Condltlons ViN=20V, lo=3.0A ViN=27V, 10=3.0A Vin=30V, lo=3.0A ViN=40V, lo=3.0A
_ f | 35 | B B B
Switching Frequency — kHz
‘Condltlons ViN=20V, lo=3.0A ViN=27V, 10=3.0A Vin=30V, lo=3.0A ViN=40V, lo=3.0A
_ _ AVoLINE | S | | 120 | | 150 | | 200
Line Regulation mV
‘Conditions Vin=15 to 25V, 10=3.0A ViIN=22 to 32V, 10=3.0A Vin=25 to 35V, 10=3.0A Vin=35 to 45V, 10=3.0A
_ AVoLoap | S | | 40 | | 40 | )
Load Regulation — mV
‘Condmons ViN=20V, lo=1to 5A VIN=27V, lo=11t0 5A ViN=30V, lo=1to 5A ViN=40V, lo=1to 5A
. L RRE) | 45 | | 45 | | 45 | | 45 |
Ripple Rejection — dB
‘Condmons =100 to 120Hz =100 to 120Hz f=100 to 120Hz =100 to 120Hz
Overcurrent Protection Starting Current Is1 6.0 75 6.0 75 6.0 75 6.0 75 A
Limited Current at Overcurrent | 6.0 75 6.0 75 6.0 75 6.0 75
S2 A
Protection Operation ‘ Conditions Rs=0.02Q Rs=0.02Q Rs=0.02Q Rs=0.02Q
m Electrical Characteristics: 12A Type (Ta=25°C)
Ratings
Parameter Symbol STR7101+SI-8020 STR7102+S1-8021 STR7102+S1-8022 | STR7103+SI-8023 Unit
min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max.
DC Input Voltage Range VIN 11 40 18 50 21 50 30 50 \Y
Vo 5.0 51 5.2 11.8 12.0 12.2 14.8 15.0 15.2 237 24.0 243
Output Voltage — \Y
‘Condltlons ViN=20V, lo=6.0A ViN=27V, 10=6.0A Vin=30V, lo=6.0A ViN=40V, 10=6.0A
70 82 84 87
Efficiency d — ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ %
‘Condltlons ViN=20V, lo=6.0A ViN=27V, 10=6.0A Vin=30V, lo=6.0A ViN=40V, 10=6.0A
- f N N N N
Switching Frequency kHz
‘Conditions ViN=20V, 10=6.0A ViIN=27V, 10=6.0A ViN=30V, 10=6.0A VIN=40V, 10=6.0A
. _ AVoLine | S | | 120 | | 150 | | 200
Line Regulation — mV
‘Condmons Vin=15 to 25V, 10=6.0A ViN=22 to 32V, 10=6.0A Vin=25 to 35V, lo=6.0A ViN=35 t0 45V, 10=6.0A
. AVoLoad | BE | | 40 | | 40 | BE)
Load Regulation — mV
‘Condmons ViN=20V, lo=3to 9A VIN=27V, 10=3 to 9A ViN=30V, lo=3 to 9A ViN=40V, l0=3 to 9A
_ - Rres | 45 | | 45 | | 45 | | 45 |
Ripple Rejection dB
‘Conditions =100 to 120Hz =100 to 120Hz f=100 to 120Hz =100 to 120Hz
Overcurrent Protection Starting Current Is1 12 15 12 15 12 15 12 15 A
Limited Current at Overcurrent Is2 12 15 12 15 12 15 12 15
Protection Operation ‘Condmons Rs=0.01Q Rs=0.01Q Rs=0.01Q Rs=0.01Q

g7 I



e STR7000+S1-8020 Series

m Outline Drawing

(unit: mm)
STR7000/7100 Series SI-8020 Series
36.010'3 6.0max. 30max. Bmax.
‘ 24.4*%2 ‘ Dl 2092 i
I i I OO\( 3, ™
: [ I~ -
Tl e g
o bl
R — : %
I o~ 1 Pin g
o ‘ DOT \ 9
\ ' °
! T e 3.0
‘ é S +0.2
2.0 ! NP 0.6°01 0.5005
+0.2 ‘ s
1.0-01 ! 2 54%01
O @ ©® @ 6
3.5 | 5.45x4 7max.
N 5.45 )
———— (1 SWourt(backside of case)
u'T'n uj““ n%n o n":n \ @ Fiy Wheel(ground)
o ‘ 3 Drive
. VIN .
Plastic Mold Package % GND Plastic Mold Package
Flammability: UL94V-0 (powder coating)
Weight: Approx. 14.5g Weight: Approx. 3.4g
m Block Diagram
STR7000/7100 Series SI-8020 Series
VIN SW.OUT 9
40 . 01 O OSC.OUT SHUT DOWN
Vin10 O—— VOLTAGE O 7 Vrer
REFERENCE
and
REGULATOR || 3T 3T
DEAD TIME PWM comp
x R OLED * 05 DRIVE
DRIVE J GENERATOR -
3 T » I L L
. T O 1 GND
I lo AMP Vo AMP, I i
+ » e O 2 Voans
3 ‘ {
5 2 y y
GND  F.WHEEL
[e] o o [¢]
4 8 6 3 Vo.SENSE
CURR.SENSE COMPENSATION. A COMPENSATION. B
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e STR7000+SI1-8020 Series

m Standard External Circuit

5V - 200pH
12V
15y " 250uH
. . L 24V - 300pH
in O Vin sw 000 O Vo
STR7000
STR7100 5
SERIES pRrivE e
L.
EW  GND Cs 330P
2 5 5
1 10 DRIVE 3
Vin I
a vos| Ca
2200uF ZZ 81 A Si8020 2 Ovo.aps  LZ 15004F x2 (parallel)
c. L] SERIES
330, 6 9
PT_of cB —COosc. out
SHUT DOWN
7 VREF C.S H—
Cs GND
10pF J.l
O o Y O GND
*Cs STR7100 Series only
[ 6A - 0.02Q
12A - 0.01Q

m Notes of Pattern Design

1) Thick lines in the Standard External Circuit are lines through which a large current flows. Make these pattern lines as thick as possible.

2) Place capacitor C1 on the input side as closely as possible to terminals no.2 and no.4 of the STR7000/7100 series. C1 may be used in
combination with a smoothing capacitor for rectifying, but the above points must be taken into consideration. In cases where C1 is not provided
or it is placed too far from the terminals stated above, abnormal oscillation due to poorer transient response or increased ringing may occur.

3) Connect voltage sensing terminal Vo.s and GND as closely as possible to output capacitor C4 (a current of approximately 1mA flows into the
Vo.s terminal). If they are placed too far from Ca4, abnormal oscillation due to decreased regulation or increased switching ripple may occur.

4) Connect current sensing terminal C.S and GND as closely as possible to the detection resistor Rs (a current of approximately 0.5mA flows
from the CS terminal).

If they are placed too far from Rs, a decrease of the overcurrent setting point due to the voltage drop in the pattern, or malfunction of the
protection circuit due to increased ringing may occur.

m Ta-Pp Characteristics

STR7000 Series STR7100 Series
40 . - - 40
200x300x2 Without Mica 200x300x2 Without Mica
350 I With Silicon Grease 35|200x200x2 With Silicon Grease
200x200x2 Heatsink: Aluminum \ Heatsink: Aluminum
< Unit: mm \Unit: mm
2 30 \ E 30 N
o o | 100x200x2 \
% 25| 100x200x2 & % 25 \
5 ‘ N S
S 20 AN S 20
G 100x100x2 \ G 100x100%2 \
(%) [
a1s ‘ o 15 ‘
5 | 15x75x2 \\\\ 5 |I5x75x2 \\\\

210 } < 210 <
SHEEERERRN N\ . S\
5| Without heatsink \\ 5 Without heatsink AN
-20 0 25 50 75 100 125 20 0 25 50 75 100 125
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)
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e STR7000+SI1-8020 Series

m Typical Characteristics

(Te=25°C)

STR7001+SI1-8020(5V)
Rise Characteristics

STR7002+S1-8021(12V)
Rise Characteristics

STR7003+S1-8023(24V)
Rise Characteristics

Output Current lo (A)

Output Current lo (A)

Output Current lo (A)

10 20 30
. 25
S St s /4
c ° 020 /
> > > Ky7
S & / 5 S
8 8 10 Y 8 15 °
5 / o QN X S /
>, Q'TY/QY?. > /e > // 3A
= A z Re =
3 \é/ g. 3A S_ 10 /
5 5 5 7/
) o s o)
2 // i
0 U
%23 © & 10 1z 14 16 18 20 0 5 10 15 20 25 30 35 40 45 % 10 15 20 25 30 35 40 45
Input Voltage VIN (V) Input Voltage ViN (V) Input Voltage ViN (V)
Efficiency Characteristics Efficiency Characteristics Efficiency Characteristics
100 100 100 i
VIN=
90 ) - 1L\J 4ov 90 ——
Vine 20V WSS — —5ov —
80— Vin=11v A 7 — ~
. f_ o — 80 : 80
g /Bov T < N —t g / 40v
< 70 / — | IS / S
U R L
g / 7oV — §70 ,/ < 70
g 6o g 2
2 @ 60 2 60
£ soH s |l S
i i i
50 50
40
30 40 40
ok ol ol
0 2 3 4 5 6 0 1 2 3 4 5 0 1 2 3 4 5 6
Output Current lo (A) Output Current lo (A) Output Current lo (A)
STR7101+S1-8020(5V) STR7102+S1-8021(12V) STR7103+S1-8023(24V)
Rise Characteristics Rise Characteristics Rise Characteristics
10 20, 30
a 25
O
S S S
g 6 g g 20
: Ny :
2 £10 < S5
o o
> 3
Z 4 % Z < |6A 2
g = /AN 210
8 : r6A 8 5 8
T < 5
o
&
0
0 2 4 6 8 10 12 14 16 18 20 @5 10 15 20 25 30 35 40 25 % 5 10 15 20 25 30 35 40 45
Input Voltage Vin (V) Input Voltage Vin (V) Input Voltage Vin (V)
Efficiency Characteristics Efficiency Characteristics Efficiency Characteristics
100 100 100 ‘ ‘ |
90 % ool V=30V 40V
/—\\ // :C_’ I — I
80 — 80 ] I e i VIN=18V7 / 50V \t§-
S | = 8 ———— [ T—30v < 80 B
S Vi g |77 T g
< 70 //—\\\\ N=17\/ < —— 0V | <
i \\\.ZOV i 50v i
g 60 £30\/1 g g0
K 4ov 0 60 <
2 50 2 2
=
60
"” ) u
40
50
0 40\ 1
L oL oL
% 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 0o 2 4 &6 8 10 12 14
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e S|-8200L/8300L Series

== S/-8200L/8300L Series ==
Self Oscillating Switching Type with Coll

m Features
* Integrated switching IC and coil construction
* Requires 2 external components only
» Low switching noise
» Heatsink not required

m Applications
« Telephone power supplies
* Onboard local power supplies

m Lineup
Part Number SI-8201L SI-8203L SI-8211L SI-8213L SI-8301L
Vo(V) 5 12 5 12 5
lo(A) 0.4 0.35 0.3 0.28 1.0
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit
SI-8201L/8203L SI-8211L/8213L SI-8301L
DC Input Voltage VIN 45 60 45 \%
Power Dissipation Po 15 1.17 3.0 w
Junction Temperature Tj +100 °C
Storage Temperature Tstg —25to0 +85 °C
m Recommended Operating Conditions
Parameter Symbol Ratings Unit
SI-8201L | SI-8203L | SI-8211L | SI-8213L | SI-8301L
DC Input Voltage Range VIN 10 to 40 16 to 40 15to 55 22t0 55 8to 40 \Y
Output Current Range lo 0to 0.4 010 0.35 0t0 0.3 0to 0.28 0to 1.0 A
Operating Temperature Range Top —10 to +65 —10to +85 °C
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m Electrical Characteristics

e S|-8200L/8300L Series

b. Lot Number
Open Air Type
Weight: Approx. 14.5g

(Ta=25°C)
Ratings
Parameter Symbol SI-8201L SI-8203L SI-8211L SI-8213L SI-8301L Unit
min. | typ. [ max. | min. | typ. | max.| min. | typ. | max.| min. | typ. | max.| min. | typ. | max.
Vo 49 5.0 51 [ 118 | 120 | 122 | 49 5.0 51 | 11.8 | 120 | 122 | 5.0 51 5.2
Output Voltage — \Y
‘Condltlons Vin=15V, 10=0.2A ViN=25V, 10=0.2A ViN=35V, 10=0.2A ViN=38Y, 10=0.2A Vin=15V, 10=0.5A
: Ea Ea Kl K2 Bl |,
‘Conditions Vin=15V, 10=0.2A ViN=25V, 10=0.2A ViN=35V, 10=0.2A ViN=38V, 10=0.2A Vin=15V, 10=0.5A
Switching Frequency f 25 25 25 25 25 kHz
. . AVOLINE 15 60 15 60 60 60 50
Line Regulation — mV
‘Condmons Vin=10to 20V, 10=0.2A | Vin=16 to 34V, 10=0.2A | ViN=20 to 50V, 10=0.2A | ViN=22 to 50V, 10=0.2A | Vin=10to 20V, l0=0.5A
. AVoLoso | 15 | e | 60 | 100 | e || e B
Load Regulation mV
‘Conditions ViN=15V, 10=0.0210 0.25A [ Vin=25V, 10=0.02t0 0.3A | Vin=35V, 10=0.02100.3A | Vin=38V, 10=0.02t0 0.28A | Vin=15V, 10=0.3t0 0.7A
Temperature Coefficient of Output Voltage | AVo/ATa £15 +15 +15 +15 +1.5 | mv/°C
Switching Ripple AVr 30 60 60 | 100 30 60 50 | 100 45 iy
p-p
Voltage (C2=470uF) ‘Conditions ViN=25V, 10=0.3A ViN=40V, 10=0.35A Vin=48V, 10=0.3A Vin=48V, 10=0.28A Vin=15V, 10=0.5A
m Outline Drawing (unit: mm)
SI-8201L8203L SI-8211L8213L
® Lin VIN ® LN
m | — I
a ,b_|:|| 95;2‘1 a. Part Number — - é a. Part Number
b. Lot Number b4 e b. Lot Number
6 = (® GND Open Air Type ES Open Air Type
Vo 1457 Weight: Approx. 5.1g Vo ® JGND Weight: Approx. 5.99
Terminal 1 marking \ 20.5max.
Terminal 1 ki
“7_ ¥ erminal 12’\6[’ Ing
3 %
| % a 3 ﬂ i) II}I I|_|
i ks | |
— U
wf L .2 I I 2] 1
jk 90.8max. | %,:r .8 | 0 L n H ‘
@17 | | (@016 | 5] 101 [5 6 .76 6
SI-8301L
VIN Li
® O]
& a. Part Number
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e S|-8200L/8300L Series

m Block Diagram

SI1-8201L+8203L/SI-8301L S1-8211L-8213L
(IN@) L1 [IN@] L1
VIN Vo Vin Tr1 Vo
O—\A / . . O—\ »—O
Tr1 1 —[\ =4
D A Tr2 D A
Drive
Drive Amp. l ]
T oo -
. *—O
m Standard External Circuit
SI-8200L X
VIN VIN Vo Vo ViN VIN SI-8300L Vo Vo
DC Input . GND L . DC Input NG GND L
+ +
C1 C2 C1 C2
220uF 470uF 470pF 470pF
GND & ' 3 ' 3 (O GND GND O * * O GND
m Ta-Pp Characteristics
SI-8201L
15| 8208L 3051-8301L 100
. — Po=Voelo | — —
3 SI-8211L B3 nx
< 8213L AN < \
o \ o
c c
g 1o g 20 .
g \ 5 \ Vo :Output voltage
@ \ @ lo :Output current
&) a \ nx :Efficiency (%)
o 05 aga 1.0 N
8 g N\
The efficiency depends on the input
voltage and the output current. Thus,
0 0 . -
0 25 50 75 100 0 25 50 75 100 obtain the value from the efficiency
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C) .
graph and substitute the percentage
in the formula above.
m Caution

1. A low-impedance capacitor suitable for switching applications must be used for the external capacitor and must be connected as close to the

(6]

— /]

IC as possible in order to assure low ripple voltage and stable switching operation.

overcurrent.

is already applied.
Terminals Lin and NC in the connection diagram must be left unconnected to other circuits.

. The SI-8300L series may not start up if the input voltage rises too rapidly.
Do not use the SI-8300L series in applications where the input terminal, pin6, is opened and closed directly in a state where the input voltage

environment and use the IC within the conditions indicated in the reliability data.

. The IC's metalic heatsink is electrically floating. Do not connect it to GND or any other circuit.
. Since the SI-8200L and 8300L series have an open-package construction, they can only be used in specific environments. Verify the operating

. The SI-8200L and 8300L series do not have a built-in overcurrent protection circuit. Thus, avoid short-circuit conditions that may cause an




m Typical Characteristics
(T=25°C)

e S|-8200L/8300L Series

S1-8201L S1-8203L SI1-8211L
Rise Characteristics Rise Characteristics Rise Characteristics
6 14 6
5 12 5
s 210 S
o 4 o o 4
2 5o :
o) allle 2 =)
g3 SIS s g
o < . o
z sluf(s 2 (& S
= o j=1 2 -
22— 11" g S 32
] 3 4 o] 19 =
o o &9 o
by 1
1 / 2 &
o
1l
/5
0 % 10 15 20 %
0 5 10 15 20 5 0 10 15 20
Input Voltage Vin (V) Input Voltage Vin (V) Input Voltage Vin (V)
Efficiency Characteristics Efficiency Characteristics Efficiency Characteristics
® % [ 20v ®° Lo
[ g [ R
/ T VTEV 80 /,\g,\l  —— 70 W2 ~
70 = RS _——— 2
4 —— Y] e | —
/// \\\—- oV &%’— o /3\5//
/ — =25V] 70 7 o\
z® / N % = /////0\\ 30V 35V = /// 2
& A I 333 S 60 / » < 50 5‘5\'
= 50 I = [/// = I////
L::>" 350 & 40
c
S s 11 /4
£ S 40 £ 30
W g iy l// i y/
20
30
20 | l
20 10
10} |
ot o % 0.1 0.2 03 0.4
0 005 010 015 020 0.25 030 0.35 040 045 0 0.1 0.2 0.3 0.4 : - - -
Output Current lo (A) Output Current lo (A) Output Current lo (A)
SI-8213L SI-8301L
Rise Characteristics Rise Characteristics
14 7
7 6
12 / / g
— = 8
210 7 25
o o
> >
L g / / o4 RL=5.1Q
(2] [=2]
g / / g
= = -
g 6 / =3 8
g / g, 5
3 o I 8
vQ
] 1
2 s b(’bQ Q'&
S Sl A G
> O 0
c0 5 10 15 20 0 5 10 15 20
Input Voltage Vin (V) Input Voltage Vin (V)
Efficiency Characteristics Efficiency Characteristics
20 90
]
S
80 80—t & ~
2N ~—
70 7 ——
70 20
< . / D‘QQ [ ~~
< 60 60
oy
350 =
c 0 50
o S
L 10 ‘©
b E 40
30 20
20 20
0 3
0 0.1 0.2 0.3 0.4 001 02 03 04 05 06 07 08 09 10 11

Output Current lo (A)

Output Current lo (A)
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e S|-8400L/8500L Series

== SI-8400L/8500L Series ==
Separate Excitation Switching Type with Coill

m Features

* Integrated switching IC and coil construction
* Requires 2 external components only

» Low switching noise
» Heatsink not required

* Built-in overcurrent and thermal protection circuits
* Built-in soft start circuit (Output ON/OFF control)...SI-8500L Series

m Applications
« Telephone power supplies
* Onboard local power supplies

m Lineup
Part Number SI-8401L SI1-8402L SI-8403L SI-8405L SI-8501L SI-8502L SI-8503L | SI-8504L SI-8505L
Vo(V) 5.0 12.0 33 15.0 5.0 12.0 3.3 9.0 15.0
lo(A) 0.5 0.4 0.5 0.4 1.0
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit
SI-8400L ‘ SI-8500L
DC Input Voltage VIN 35 \Y
Power Dissipation Po 1.25 ‘ 3 w
Junction Temperature Tj +100 °C
Storage Temperature Tstg —-251t0 +85 °C
m Recommended Operating Conditions
Parameter Symbol Ratings Unit
SI-8401L SI-8402L SI-8403L SI1-8405L
DC Input Voltage Range VIN 71033 15to 33 5.3t0 33 18 to 33
Output Current Range lo 0to 0.5 0to 0.4 0to 0.5 0to 0.4
Operating Temperature Range Top —20to +85 °C
Parameter Symbol Ratings Unit
SI-8501L | SI-8502L | SI-8503L | SI-8504L | SI-8505L
DC Input Voltage Range VIN 710 33 15to 33 5.3t033 12 to 33 18 to 33 \Y
Output Current Range lo 0to 1.0 A
Operating Temperature Range Top —20to +85 °C
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e S|-8400L/8500L Series

m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI-8401L SI-8402L SI1-8403L SI-8405L Unit
min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max.
Vo 4.80 5.00 520 | 11.40 | 12.00 | 12.60 | 3.17 3.30 343 | 1425 | 1500 | 15.75
Output Voltage — \Y
‘Condltlons ViN=20V, 10=0.3A Vin=24V, 10=0.3A Vin=15V, 10=0.3A ViN=27V, 10=0.3A
80 88 75 89
Efficiency L ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ %
‘Conditions ViN=20V, 10=0.3A ViN=24V, 10=0.3A Vin=15V, 10=0.3A ViN=27V, 10=0.3A
o f 60 60 60 60
Switching Frequency — ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ kHz
‘Condltlons ViN=20V, 10=0.3A Vin=24V, 10=0.3A Vin=15V, 10=0.3A ViN=27V, 10=0.3A
. _ AVoLine | 80 [ 100 | 100 [ 130 | 60 [ 80 | 100 [ 130
Line Regulation — mV
‘Condmons Vin=10 to 30V, 10=0.3A ViN=18 to 30V, 10=0.3A Vin=8 to 30V, 10=0.3A Vin=21to 30V, 10=0.3A
_ AVoLoan | 0 | 4 | 0 | o | 20 | 30 | o | 120
Load Regulation mV
‘Conditions ViN=20V, 10=0.1t0 0.4A ViN=24V, 10=0.1to 0.4A Vin=15V, 10=0.1to 0.4A VIN=27V, 10=0.1t0 0.4A
Temperature Coefficient of Output Voltage | AVo/ATa +0.5 $15 +0.5 +15 mv/°C
Switching Ripple AV 20 40 35 70 15 30 40 80
g Ripp '“ mVp-p
Voltage (C2=470uF) ‘Condmons Vin=20V, 10=0.3A ViN=24V, 10=0.3A Vin=15V, 10=0.3A Vin=27V, 10=0.3A
Overcurrent Protection Is1 0.55 ‘ ‘ 0.45 ‘ ‘ 0.55 ‘ ‘ 0.45 ‘ ‘ A
Starting Current ‘Conditions Vin=10V ViN=18V ViN=8V ViN=21V
(Ta=25°C)
Ratings
Parameter Symbol SI-8501L SI1-8502L SI-8503L SI1-8504L SI-8505L Unit
min. | typ. [ max. | min. | typ. | max.| min. | typ. | max.| min. | typ. | max.| min. | typ. | max.
Vo 480 | 5.00 | 520 |11.40|12.00| 12.60| 3.17 | 3.30 | 3.43 | 855 | 9.00 | 9.45 | 14.25 | 15.00 | 15.75
Output Voltage V
‘Conditions Vin=20V, 10=0.5A ViN=24V, 10=0.5A ViN=15V, 10=0.5A ViN=21V, 10=0.5A Vin=25V, 10=0.5A
: ] ) 2 K2 ol |,
‘Conditions Vin=20V, 10=0.5A ViN=24V, 10=0.5A ViN=15V, 10=0.5A ViN=21V, 10=0.5A Vin=25V, 10=0.5A
o f | 60 | | 60 | | 60 | IER [ 60 |
Switching Frequency — kHz
‘Condltlons ViN=20V, 10=0.5A ViN=24V, 10=0.5A Vin=15V, 10=0.5A ViN=21V, 10=0.5A ViN=25V, 10=0.5A
. _ AVoLie | 70 [ 130 | 70 | 130 | 50 | 8 | 70 | 130 | 70 | 130
Line Regulation mV
‘Conditions Vin=10t0 30V, 10=0.5A | Vin=181t0 30V, 10=0.5A | Vin=81030V, lo=0.5A | Vin=151t030V, 10=0.5A | Vin=21t0 30V, lo=0.5A
_ AVoLoan ERE ERE 20 | 4 ERE ERE:
Load Regulation mV
‘Conditions Vin=20V, 10=0.210 0.8A | Vin=24V, 10=0.2t0 0.8A | V=15V, 10=0.210 0.8A | Vin=21V, 10=0.2t0 0.8A | Vin=25V, l0=0.2 to 0.8A
Temperature Coefficient of Output Voltage | AVo/ATa $0.5 t15 +0.5 +1.0 $15 mv/°C
Switching Ripple AV 45 30 15 25 30
g Ripp '“ mVp-p
Voltage (C2=470uF) ‘Condltlons ViN=20V, 10=0.5A ViN=24V, 10=0.5A Vin=15V, 10=0.5A ViN=21V, 10=0.5A Vin=25V, 10=0.5A
Overcurrent Protection Is1 11 ‘ ‘ 11 ‘ ‘ 11 ‘ ‘ 11 ‘ ‘ 11 ‘ ‘ A
Starting Current ‘Conditions ViN=18V ViN=24V ViN=12V ViN=21V ViN=25V
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e S|-8400L/8500L Series

m Outline Drawing

SI1-8400L

a. Part Number

b. Lot Number
Open Air Type
Weight: Approx. 5.1g

i (O]
Vin @ 1 —
M ar—3 3
o bX S
@ GND
Vo | 14,595
Terminal 1 marking
3
N
s -]
o e
-
@0.8max. Ep
(2.17) (10.16) (7.62)

SI1-8500L

a. Part Number

b. Lot Number

Open Air Type
Weight: Approx. 14.5g

2610.1

26&0.1

— Terminal 1 marking

(unit:mm)

2
18 |
m Block Diagram
SI-8400L SI-8500L
30LN 40 LN
] L1 1
j Vo

A Di1 A Di1
20O GND 20ss 3O GND
m Standard External Circuit
vin O 2 VN ggagoL  VouT 1 O Vo vin O 5 VN gpgso0L  VOUT " O Vo
. GND Lin . S.S GND Lin
c'zm 2 gs 77 Ca a'z ZJ_ 3 4(L ‘2z c
220
pF Ne 470pF 470pF s 470pF
T N.C
GND O O GND GND O O GND

Pin compatible with SI-8200L

Cs is necessary only for using soft start function.
Pin compatible with SI-8300L
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e S|-8400L/8500L Series

m Ta-Pp Characteristics

3.0 100
15 T \ Pp=Voelo <7 - >
SI-8400L SI1-8500L nx

Vo :Output voltage
lo :Output current
nx :Efficiency (%)

n
=)

/

AN

N

g
o

o
[

The efficiency depends on the input
\ voltage and the output current. Thus,
obtain the value from the efficiency
] graph and substitute the percentage

in the formula above.

Power Dissipation Pp (W)
7
Power Dissipation Pp (W)

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

m SI-8500L application circuit

Terminal no.2 is for soft start. Connecting a capacitor to the terminal S1-8500L SI-8500L SI-8500L
enables the soft start function. See page 85 for the formulas to calcu-

late delay time and rise time. Output can be turned on and off by 5lss. Zf's' 5lss.

using the soft start terminal. To stop output, set the soft start terminal

voltage to VssL (0.2V typ.) or less. To switch the potential of the soft Cs Cs
start terminal, drive the open collector of the transistor. Since the 7J7_ T 7J7_ ;I/;
discharge current from Cs flows to the ON/OFF control transistor, limit “

the current for protection. The SS terminal is pulled up to the power Vo. ON/OFF Soft start Soft start +Vo ON/OFF

supply in the IC and no external voltage can be applied.

m Caution
1. Allocation of Components
For the best operating environment, the ground should be a single ground line at the GND terminal (terminal 2 on the SI-8400L, terminal 3 on
the SI-8500L), and the wiring from C1 and C2 to ground should be as short as possible.
2. Capacitors C1 and C2
1) They must satisfy the breakdown voltage and allowable ripple current.
Exceeding the ratings of these capacitors or using them without derating shortens their service lives and may also cause abnormal
oscillation of the IC.
2) C2 must be a low-impedance type capacitor to ensure minimum ripple voltage and stable switching operation.
3) C3 (SI-8500L only) is a capacitor for soft start. When not using soft start, leave terminal 2 open. It is pulled up inside the IC.
. Terminals LIN and NC in the connection diagram must be left unconnected to other circuits.
4. The IC's metalic heatsink is electrically floating. Do not connect it to GND or any other circuit.
. Since the SI-8400L and 8500L series have an open-package construction, they can only be operated in specific environments. Verify the
operating environment and use the conditions indicated in the reliability data.

w
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e S|-8400L/8500L Series

m Typical Characteristics (SI-8400L Series)

Rise Characteristics(SI-8401L)

6 Ta=25°C
5
S
o4
>
@
g
=3
S
>
22
3
o
1
C0 2 4 6 8 10

Input Voltage VIN (V)

Temperature Characteristics(SI-8401L)
VIN=20V, 10=0.3A

100 5.3
~
S 5.2
=3
; 80 n 5.1 S
3 12
o S
()
g o150 g
= S
$60 N 49>
< -
>
50 483
Q0
o
£ 40 47
Lu -
=)
20 40 60 80 100

00

-20

0

Ambient Temperature Ta (°C)

Rise Characteristics(SI-8402L)
Ta=25°C

14,

12

=
o

00

o))

Output Voltage Vo (V)

0 5 10 15
Input Voltage VN (V)

I 100

Efficiency Characteristics(SI-8401L)

100 Ta=25°C
90
20V
— 80 25V
S = 33V
< %/ 7/5 ~
v
& 7010/,
<
g //
o
£ |2ov
i o 25V
33v
50
ot
0 0.1 0.2 0.3 0.4 0.5

Output Current lo (A)

Overcurrent Protection Characteristics(SI-8401L)

Load Regulation(SI-8401L)

53 Ta=25°C

o
[N

o
i

20V

Vin=33V é

10V

=3
7,

N

»
©

Output Voltage Vo (V)
o

0 0.1 0.2 0.3 0.4

Output Current lo (A)

0.5

Thermal Protection Characteristics(SI-8401L)

6 Ta=25°C 6 ViN=20V, lo=20mA
5 5
= V4
> & S
S <
S 4 g 4
S Iy S
83 VAN 8 3
S /> s
< z t
3 5
g2 a2
= 2
o 3
1 1
0 0
0 0.5 1.0 15 2.0 0 50 100 150 200
Output Current lo (A) Case Temperature Tc (°C)
Note on Thermal Protection:
The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.
Efficiency Characteristics(SI-8402L) Load Regulation(SI-8402L)
100 Ta=25°C 123 Ta=25°C
90 —_—— 12.2
< 8ol Q\e/ / o 12.1
S >
~ §/ © Vin=33V
=y q/A o>
>_ | & €120 24V
g 7o RN
o s 20V
° 5 15V
& 60 gus
>
(o]
50 11.8
0‘7: 0
0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4

Output Current lo (A)

Output Current lo (A)



m Typical Characteristics (SI-8500L Series)

Rise Characteristics(SI-8501L)

7 Ta=25°C

&

%O.SA

~

IS
S04

)

w

N

Output Voltage Vo (V)

0 5 10 15 20
Input Voltage Vin (V)

Temperature Characteristics(SI-8401L)
Vin=20V, lo=0.5A

100 5.15
T oo 5.10
3
g n
3 80 5.05
5 —_—

3
g 70 5.00
s ™~ Vo
g f
é:/@() P 4.95
j=
250 4.90
c
0
o
& 20 4.85
Lu - -~
oL To
—40 0 40 80 120
Ambient Temperature Ta (°C)
Rise Characteristics(SI-8502L)
14 Ta=25°C
12
< 0.5A
210
o
- ¥,
L g Qf
L
5
j=3
> 4
(o]
2
% 20

5 10 15
Input Voltage Vin (V)

Output Voltage Vo (V)
Output Voltage Vo (V)

Efficiency n (%)

Efficiency n (%)

Efficiency Characteristics(SI-8501L)
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Overcurrent Protection Characteristics(SI-8401L)
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w2
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N
'55\/

0.25 0.5 0.75
Output Current lo (A)

1

Ta=25°C

33V

=7V

20V

VIN

\

2 3
Output Current lo (A)

Efficiency Characteristics(SI-8502L)
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Output Current lo (A)
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Load Regulation(SI-8501L)
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N\ 20V
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7V

4.95

Output Voltage Vo (V)

4.90

4.85
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Output Current lo (A)
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Thermal Protection Characteristics(SI-8401L)

e S|-8400L/8500L Series

7 ViN=20V, lo=0A
O
s
o
>
L4
8
s
Fl A
=1
o
1
0 >
0 40 80 120 160

Ambient Temperature Ta (°C)

Note on Thermal Protection:
The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.

Load Regulation(SI-8502L)

12.3

Ta=25°C

12.2

i
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[

24V

Vin=33V
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N
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=
©

\\ 18V
15V

Output Voltage Vo (V)
B
(o2}

[N
B
o

o

o

0.25 0.5
Output Current lo (A)
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e S|-8800L/8900L Series

== S/-8800L/8900L Series ==

Separate Excitation Switching Type with Transformer

m Features
Integrated switching IC and transformer construction

Requires only input/output and soft start capacitors as external components

Low switching noise
Heatsink not required

Built-in overcurrent protection circuit (+5V)

+2—output lineup (SI-8811L, SI-8911L)

m Applications

« Telephone power supplies

* Onboard local power supplies

m Lineup
Part Number chi cha
Vo(V) lo(A) Vo(V) lo(A)
SI-8811L +5 0.45 -5 0.05
SI-8911L +5 0.3 -5 0.1
S1-89211/8922L +5 0.6
m Absolute Maximum Rating
Parameter Symbol Ratings Unit
SI-8811L SI-8911L ‘ SI-8921L ‘ SI1-8922L
DC Input Voltage VIN 35 60 \%
Power Dissipation Pp 1.15 1.3 1.67 1.67 w
Junction Temperature Tj +100 °C
Storage Temperature Tstg —25to0 +85 °C
m Recommended Operating Conditions
Ratings
Parameter Symbol SI-8811L SI-8911L SI-8921L SI-8922L Unit
min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max.
DC Input Voltage Range VIN 12 20 30 24 40 55 24 40 55 20 40 55 \Y
Output Current Range 1 lo1 50 250 450 20 150 3002 0 300 600 0 300 600 mA
Output Current Range 2 loz 0 -20 | -507 0 -50 | -100 E— E— mA
Operating Temperature Range Top -10 +70 -10 +60 -10 ‘ +65 -10 ‘ ‘ +65 °C

*1: Output current 2 depends on the input/output conditions
*2: If lo2=50mA or more, the condition lo1>0.5%lo2 is recommended.
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e S|-8800L/8900L Series

m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SI-8811L SI1-8911L SI-8921L S1-8922L Unit
min. | typ. | max. | min. | typ. | max. | min. | typ. | max. | min. | typ. | max.
Vo1 4.75 5.00 5.25 4.75 5.00 5.25 4.95 5.10 5.20 4.95 5.10 5.20
Output Voltage 1 — - — \Y
‘Condmons Recommended operating conditions
OutpLL Voltage 2 Voz 475 | 500 | 525 | 475 | 500 | 525 — —
‘Conditions Recommended operating conditions _— _—
72 65 72 72
— n_ el | s ] [ 7| %
‘Condmons Recommended operating conditions (typ.)
Switching Frequency f 50 68 60 68 80 60 68 80 kHz
Switching Ripple AVr1 50 50 50 80 50 80 "y
pp
Voltage 1 ‘Conditions Recommended operating conditions (typ.)
Switching Ripple AVe2 | 50 | | | 50 | — — v
pp
Voltage 2 ‘Conditions Recommended operating conditions (typ.) e _—
Operation Starting Vst I 22 ‘ ‘ 24 22 ‘ ‘ 24 17 ‘ 20 Vv
Voltage ‘Conditions E— Recommended operating conditions (typ.)
m Outline Drawing (unit: mm)
SI-8811L, 8911L, 8921L, 8922L
©O) ®
al[—] % %
\o b 2 N a. Part Number
L ) b. Lot Number
Y
D eg02 © Open Air Type
99t02 Weight: Approx. 9.3g
Terminal 1 marking
O % = )
Lﬂ -
|l 0.8max. g . @65 |
(4xP3.175=12.7) ~
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e S|-8800L/8900L Series

m Block Diagram

SI-8811L
ViN
(+) Vo1
@ ' B AAANAT
T1
GND
Voz
\(/_"; Reg. e
@
@ss ® ©

SI-8911L

> fowe
AR

SI1-8921L/8922L

ViN

m Standard External Circuit

ViNO

(2 si-8921L @

Ca(for smoothing Vin)

C2(for soft start)

Cs(for smoothing Vo2Reg input)
Ca(for smoothing Voz1)

Cs(for smoothing Voz2)

: 35V/470uF

: 16V/10pF

: 10V/220pF
: 16V/1200pF
- 10V/ATpF

C1,2,35 : Nippon Chemi-con SME Series or equivalent
Ca : Nippon Chemi-con SXE Series or equivalent

Ci(for smoothing Vin)

C2(for soft start)

Cs(for smoothing VozReg input)
Ca(for smoothing Vor)

Cs(for smoothing Voz)

- 63V/220F
: 10V/33uF

- 10V/220F
- 16V/1200pF
- 10V/100pF

C1,235 : Nippon Chemi-con SME Series or equivalent
Cs : Nippon Chemi-con SXE Series or equivalent

Ca(for smoothing Vin)
C2(for soft start)
Cs(for smoothing Voz2)

: 63V/180uF
: 10V/22pF
: 10V/1200pF

C12  :Nippon Chemi-con SME Series or equivalent
C3 : Nippon Chemi-con SXE Series or equivalent
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m Ta-Pp Characteristics

e S|-8800L/8900L Series

SI-8811L SI-8921L Pb=Voslo 100 _
15 151 89221 nx
= 5 SI-8911L \
=10 N <10 N Vo :Output voltage
S \ 2 \\ lo :Output current
o
g \ 2 nx :Efficiency (%)
[a) a
05 305 . .
H g 4 |2 The efficiency depends on the input
& & § §§ voltage and the output current. Thus,
0| |» ‘ obtain the value from the efficiency
o .
% 25 50 75 100 0 25 50 75 100 graph and substitute the percentage
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C) )
in the formula above.
m Caution

1. A low-impedance capacitor suitable for switching applications must be used for the external capacitor and must be connected as close to the
IC as possible in order to assure low ripple voltage and stable switching operation.
2.The SI-881L/8911L series does not have a built-in overcurrent protection circuit on terminal Vo2(—5V). Thus, avoid short-circuit conditions that

may cause an overcurrent.

3. Do not connect Vin(-) of SI-8811L to GND. The overcurrent protection circuit may not work if they are connected.

4. Terminals left unconnected in the connection diagram must not be connected to other circuits.
5.The IC's metallic heatsink is electrically floating. Do not connect it to GND or any other circuit.

6. Since the SI-8800L and 8900L series have an open-package construction, they can be operated in specific environments. Verify the operating
environment and use the IC within the conditions indicated in the reliability data.
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e S|-8800L/8900L Series

m Typical Characteristics

(T-=25°C)
SI-8811L
Rise Characteristics
6
E/ 4 Io1=50mA lo2 =0mA
~ 101=250mA lo2 =-20mA
|
g2 01=450mA lo2 =-50mA
c L]
So I Vin
= 4 8 10 12 14 16 18 20(V)
o
2 P71
0-2 [01=50mA 102 =0mA
S :\¥ 101=250mA I02 =-20mA
§_4 \ o 101=450mA I02 =-50mA _|
-6

80

75

70

65

Efficiency n (%)

60

oL
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Input Voltage VN (V)

Efficiency Characteristics

[ Vn=t2v
P 52:;0\/15v
e 5V

Z;;/" 30V

.~

y

NN

lo2 = -50mA constant

Output Current 1 lol (A)

SI1-8911L

Rise Characteristics

6
S,
B‘ lol

i

> 20 to 30mA
o 2
[=2]
8
S
>0 ViN
5 5 10 15 20|25 30 35 40(V)
o
S ||
072 T T
< | lo2
<~ "~ 0to 100mA
N
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>
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Efficiency Characteristics

80
70
=55 —
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Q\D/ 60 0 'Lb‘\l
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c
Q
Q
{5 40
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O—:
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Output Current 1 lol (A)

SI-8921L
Rise Characteristics
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Multi-Output Type - Application Note

m Heat Radiation and Reliability

The reliability of an IC is highly dependent on its operating tempera-
ture. Design should pay particular attention to ensuring ample space
for radiating heat.

Be sure to apply silicon grease to the IC before attaching a heatsink,
and to secure it firmly to the heatsink.

Other important items to be considered regarding heat radiation in-
clude air convection during operation.

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

m Heatsink Design

The maximum junction temperature Tjmax) given in the absolute maxi-
mum ratings is specific to each product type and must be strictly
observed. Thus, thermal design must consider the conditions of use
which affect the maximum power dissipation Ppmax) and the maxi-
mum ambient temperature Ta(max).
To simplify thermal design, the relationship between these two pa-
rameters has been presented in a graph, the Ta-Pp characteristic
graph. Thermal design should include these steps:

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

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

3. OLook for the intersection point on the Ta-Po characteristic graph

and determine the size of the heatsink.

The size of the heatsink has now been obtained. However, in actual
applications, a 10 to 20% derating factor is introduced. Moreover, the
heat dissipation capacity of a heatsink highly depends on how it is
mounted. Thus, itis recommended to measure the heatsink and case
temperature in the actual operating environment.
The Ta-Po characteristics for each product type are provided for ref-
erence purposes.

m Fastening Torque

STA800M Series (when using a spring)

0.588 to 0.784 [N*m](6.0 to 8.0[kgfscm]
SLA3000M Series

0.588 to 0.784 [N*m](6.0 to 8.0[kgfscm]

m Recommended Silicon Grease

o G746 SHINETSU CHEMICAL INDUSTRIES CO., LTD.
o YG6260 TOSHIBA SILICONE CO., LTD.

¢ SC102 DOW CORNING TORAY SILICONE CO., LTD.

Please select a silicone grease carefully since the oil in some grease
can penetrate the product, which will result in an extremely short
product life.
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e STA801M/802M

== STA801M/802M ==
2-Output Separate Excitation Switching Type

m Features

2 regulators combined 1 package

Compact inline package

Output current (0.5A x 2 output)

Output voltage of Ch2 selectable from 4 levels.

Built-in flywheel diode (Schottky barrier diode)

Requires only 7 external components (2 outputs)

Phase correction and output voltage adjustment performed internally
Built-in reference oscillator (125kHz) - Compact choke coil can be used
due to high frequency (compared to existing Sanken product)
Built-in overcurrent and thermal protection circuits

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

m Applications

For BS and CS antenna power supplies
For stabilization of the secondary stage of switching power supplies
Electronic equipment

m Lineup
Output Voltage
Part Number s ge (V)
Chl Ch2(Select one output)
STA801M 5 9.0/115/12.1/15.5
STA802M 9 9.1/11.7/12.1/15.7
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit
DC Input Voltage VIN 43 \Y
L Pp1 6.7(With infinite heatsink) w
Power Dissipation - - -
Pp2 1.6(Without heatsink, stand-alone operation) w
Junction Temperature T +125 °C
Storage Temperature Tstg —40 to +125 °C
m Recommended Operating Conditions
Ratings .
Parameter Symbol - Unit
min. max.
DC Input Voltage Range VIN Ch2 Vomax.+2 40 \Y
Output Current Range per Channel lo 0 0.5 A
Operating Temperature Range Tiop -20 +125 °C
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m Electrical Characteristics

e STA801M/802M

(Ta=25°C)
Ratings
Parameter Symbol STA801M STA802M Unit
min. typ. max. min. typ. max.
Vol 4.80 5.00 5.20 8.64 9.00 9.36
Chl Output voltage 1 — \Y
‘Condmons ViN=20V, 10=0.3A ViN=20V, lo=0.3A
Efficiency * ni — 80 86 %
| Condtions VIN=20V, 10=0.3A VIN=20V, 10=0.3A
Temperature Coefficient of Output Voltage | AVo/ATat +0.5 +1.0 mV/°C
e R AVOLINEL 30 90 35 110 iy
‘Conditions Vin=10 to 30V, 10=0.3A Vin=14 to 30V, l1o=0.3A
Lo lie AVoLoAD1 ‘ 10 ‘ 40 ‘ 20 ‘ 80 mv
‘Conditions Vin=20V, l0=0.1to 0.4A ViN=20V, l0=0.1 to 0.4A
Vo2-1 864 | 900 | 936 874 | 910 | 946
Ch2 Output voltage 2-1 — \Y
| Condtions VIN=20V, 10=0.3A ViN=20V, 10=0.3A
(Select one output)
Vo2-2 11.04 | 1150 | 11.96 1124 | 1170 | 1216
Output voltage 2-2 — \%
‘Condmons Vin=20V, 10=0.3A ViN=20V, lo=0.3A
V02-3 1162 | 1210 | 1258 1162 | 1210 | 1258
Output voltage 2-3 — \
‘Condmons ViN=20V, 10=0.3A ViN=20V, lo=0.3A
Vo2-4 148 | 1550 | 1612 1508 | 1570 | 16.32
Output voltage 2-4 — \Y
| Condtions VIN=20V, 10=0.3A ViN=20V, [0=0.3A
89 89
Vo2-4 Efficiency* n — ‘ ‘ ‘ ‘ %
‘Condmons ViN=20V, 10=0.3A ViN=20V, lo=0.3A
Temperature Coefficient of Output Voltage AVoIATa +2.0 +2.0 mv/°C
L Rk AVOLINE 40 130 40 130 mv
‘Conditions ViN=20 to 30V, 10=0.3A ViN=20 to 30V, 10=0.3A
Load Regulation AVoLoap 30 120 30 120 v
‘Conditions Vin=20V, l0=0.1to 0.4A ViN=20V, l0=0.1 to 0.4A
Common No-load Circuit Current Icc 15 15 mA
Switching Frequency f 125 125 kHz
Overcurrent Protection Starting Current Is1 0.51 0.7 0.51 0.7 A

*Efficiency indicates the value when only one channel is active. The value can be calculated as shown below. 7.5mA is deducted for the no-load

L Icc
circuit current of 7 at unused output.

r]:

Voelo
Vine(lin—0.0075)

x 100(%)
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e STA801M/802M

m Outline Drawing

(unit:mm)
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Plastic Mold Package Type
Flammability: UL94V-0
Weight: Approx. 2.5g

a. Part Number
b. Lot Number

1 Vo2 Cont
Vos1
SS1
SWour1
GND
VIN
SWour2
SS2

P@EPELIPO®®E

©
<
o
T

1

m Block Diagram

% 4@ Swi

Vos1

Vin

Ss PWM
Logic [ Drive

| ﬂ

TSD

SS2

Voz Cont @) ———
GND )—77L

Swz

Vosz -1

Vosz -2
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e STA801M/802M

m Standard External Circuit

STA800M

Vin
See "Output selection method" for details about
connecting Vos2-1 and Vos2-2 of Channel 2.

C:
Open:ON +
Low :OFF i
GND

7

m Ta-Pp Characteristics

6 With Infinite Heatsink\
g \
o5
o
=
=
<
g N\
33 N
a
g,
S [ Without Heatsink \
o N
1
\\
0
-30 0 25 50 75 100 125

Ambient Temperature Ta (°C)

111



e STA801M/802M

m Selecting External Components
1. Inductors L1 and L2
(1) Suitable for switching regulators
Do not use a coil as a noise filter because it generates excess heat.
(2) Appropriate inductance
A low inductance may cause abnormal oscillation, or cause the overcurrent protection circuit to malfunction in the rated current range.
(3) Satisfying the rated current
Exceeding the rated current may generate an extremely high current to flow due to magnetic saturation.
2. Capacitors C1, C2, and C3
(1) Satisfy the breakdown voltage and allowable ripple current
Exceeding the ratings of these capacitors or using them without derating may shorten their service lives and also cause abnormal oscillation.
(2) Low impedance (C2, and Cz3)
A low-impedance model is recommended for C2 and Cs to reduce the ripple voltage and stabilize switching. For stable operation throughout
the input voltage range, however, the DC equivalent series resistance (ESR) of C2 and Cz should be 0.1 ohm or less.
3. Capacitors Cs4 and Cs
(1) Casand Cs are soft-start capacitors.

m Selecting Ch2 Output Voltage

When the Vo2Cont terminal voltage is set to 0.5V or less, the output voltage changes to the values shown below. To switch the potential at the Vo2Cont
terminal, drive the open collector of the transistor. No external voltage can be applied to the terminal. Leave the terminal open when not in use
because the terminal is already pulled up in the IC. When using terminal no. 9, short it to terminal no. 10.

( ): STA802M

Vo2
11.5V (11.7V)

OVoz

STAB00M 9V (9.1V) STA800M

@,
1] Vo2 Cont 12.1V (12.1V) 1] Voz Cont 155V (15.7V)

Vo2 output voltage

Vo2Cont terminal STAS01M STAS02M
(1 pin)
Vo2 sensing .
CEimiel OPEN Low OPEN Low Low : 0.5V or less
9pin 9V 12.1V 9.1V 12.1v
10pin 115V 15.5V 11.7v 15.7V

m Soft Start ON/OFF Circuit

Terminal nos. 3 and 8 are soft start terminals. Connect a capacitor to the terminal to permit a soft start. Output can be turned on and off by using
the soft start terminals. Set the soft start terminal voltage to VssL (0.15V) or less to stop the output. To switch the potential at the soft start terminals,
drive the open collector of the transistor. Since the discharge currents from C4 and Cs flow to the ON/OFF control transistor, limit the current for
protection. The SS terminal is pulled up to the power supply in the IC and no external voltage can be applied to the terminal.

STA800M STA800M
3o0r87S.S. 3or87S.S.
+ +
Cs,Cs Cs,Cs
Soft start Soft start +Vo ON/OFF
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e STA801M/802M

m Typical Characteristics

(Ta=25°C)
STA801M
Rise Characteristics(Ch1:5V) Load Regulation(Ch1:5V) Efficiency Characteristics(Ch1:5V)
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e SLA3001M/3002M/3004M

== SLA3001M/3002M/3004M E=
3-Output Dropper/Switching Type

m Features

3 regulator ICs combined in 1 package
Insulated single inline package

Can be used with dropper type and switching type
3 independent circuits for input and output respectively. Internal dissipation can

be reduced since different input voltages can be applied.

tion

over

m Applications

Dropper type regulator IC is low-dropout voltage type with input/output voltage
difference of 1V. Output ON/OFF control, variable output voltage (rise only) func-

Switching type: built-in separate excitation (60kHz), high efficiency of 80% or

Each regulator has overcurrent protection and thermal protection circuit.

« For stabilization of the secondary stage of switching power supplies

« Electronic equipment

mLineup
Part Number SLA3001M SLA3002M SLA3004M
Type Vo(V) lo(A) Type Vo (V) lo(A) Type Vo (V) lo(A)
Regulator 1 | Dropper 12 15 Switching 5 0.5 Switching 5 0.5
Regulator 2 | Dropper 15 Dropper 15.7 1.0 Switching 9 0.4
Regulator 3 | Dropper 1.5 Switching 9 0.4 Switching 9 0.4
m Absolute Maximum Ratings
Ratings
Parameter Symbol SLA3001M SLA3002M SLA3004M Unit
Regl | Reg2 | Reg3 | Regi | Reg2 | Reg3 | Regi | Reg2 | Reg3
DC Input Voltage VIN 35 35 35 \Y
Voltage of Output Control Terminal Ve VIN — VIN D _— \%
SW Terminal Applied Reverse Voltage Vsw — -1 — -1 -1 \%
Power Dissipation Po 40(Tc=25°C) 37.5(Tc=25°C) 37.5(Tc=25°C) w
Junction Temperature T +125 +150 +150 °C
Storage Temperature Tstg —40 to +125 —40 to +150 —40 to +150 °C
Ambient Operating Temperature Top -30to +85 —30to +85 -30to +85 °C
Thermal Resistance(junction-to-case) Rth(j-c) 7 10 10 °C/W
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m Electrical Characteristics

e SLA3001M/3002M/3004M

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SLA3001M SLA3002M SLA3004M Unit
min. typ. max. min. typ. max. min. typ. max.
Recommended DC Input Voltage VIN1 13 25 7 33 7 33 Vv
Vol 11.52 12.00 12.48 4.75 5.00 5.25 4.75 5.00 5.25
Output Voltage — \%
‘Condmons Vin=15V, lo=1.0A ViN=20V, 10=0.3A ViN=20V, 10=0.3A
Voirl ‘ ‘ 1.0
Dropout Voltage — \%
‘ Conditions lo=1.5A
1 80 80
Efficiency n — ‘ ‘ %
|Conditions VIN=20V, 10=0.3A VIN=20V, 10=0.3A
o)
3 _ _ AVoLnEL | 24 | 64 | 80 | 100 | 80 | 110
c Line Regulation — mv
o ‘Condltlons Vin=13 to 25V, lo=1.0A Vin=10 to 30V, 10=0.3A Vin=10 to 30V, 10=0.3A
3 . AVoLoad: 93 | 240 30 | 40 30 | 40
L Load Regulation — mV
‘Condmons Vin=15V, lo=0 to 1.5A ViN=20V, lo=0.1to 0.4A Vin=20V, lo=0.1to 0.4A
- i [ 60 | | 60 |
Switching Frequency — kHz
‘Condmons ViN=20V, 10=0.3A ViN=20V, 10=0.3A
Overcurrent Protection Is1, 1 1.6 ‘ 0.55 ‘ 0.55 ‘ A
Starting Current'® ‘Conditions VIN=15V VIN=10V VIN=10V
Vc Control Voltage (Output ON) VcH, 1 2.0 \%
Terminal? | Control Voktage (Output OFF) |~ Ve, 1 0.8 \%
Recommended DC Input Voltage VIN2 6 15 17 30 12 33 Y,
Vo2 4.85 5.00 5.15 14.92 15.70 16.48 8.55 9.00 9.45
Output Voltage — Y,
‘Condltlons ViN=8YV, lo=1.0A ViN=19V, lo=0.5A ViN=21V, 10=0.3A
VDIF2 | 10 | 10
Dropout Voltage — Y
‘Condmons lo=1.5A lo=1.0A E—
2 85
Efficiency d — ‘ ‘ %
|Conditions ViN=21V, 10=0.3A
)
g | _ AVoLnez 10 | 30 30 | 9 90 | 110
< Line Regulation — mv
) ‘Condmons ViN=6 to 15V, lo=1.0A ViN=17 to 25V, lo=0.5A Vin=14 to 30V, 10=0.3A
S . AVoLoapz | a0 | 100 | 120 | 300 [ s0 | =80
N Load Regulation — mV
‘Condltlons ViN=8V, lo=0to 1.5A ViN=19V, lo=0to 0.1A ViN=21V, lo=0.1to0 0.4A
o f2 60
Switching Frequency — ‘ ‘ kHz
‘Condmons ViN=21V, 10=0.3A
Overcurrent Protection Is1, 2 1.6 ‘ ‘ 1.2 ‘ ‘ 0.45 ‘ ‘ A
Starting Current™ ‘Conditions VIN=8V VIN=19V ViN=14V
Ve Control Voltage (Output ON) VciH, 2 2.0 2.0 \%
Terminal2 | Control Voltage (Qutput OFF) Ve, 2 0.8 0.8 \%
Recommended DC Input Voltage VinN3 10 20 12 33 12 33 Y
Vo3 8.64 9.00 9.36 8.55 9.00 9.45 8.64 9.00 9.36
Output Voltage — \
‘Condltlons Vin=12V, lo=1.0A ViN=21V, 10=0.3A ViN=21V, 10=0.3A
VbIr3 ‘ ‘ 1.0
Dropout Voltage — Y
‘ Conditions lo=1.5A Em— Em—
3 85 85
Efficiency n — ‘ ‘ ‘ ‘ %
‘Condmons E—— ViN=21V, 10=0.3A ViN=21V, 10=0.3A
& . _ AVOLINES | 18 | 48 | 90 | 110 | 90 | 110
2 Line Regulation — mV
) ‘Condmons Vin=10 to 20V, lo=1.0A Vin=14 to 30V, 10=0.3A Vin=14 to 30V, 10=0.3A
< _ AVoLoans | 70 | 180 | 50 | 80 | s0 | 80
w Load Regulation mV
‘Conditions Vin=15V, lo=0 to 1.5A ViN=21V, l0=0.1to0 0.4A ViN=21V, lo=0.1to0 0.4A
. f3 | 60 | | 60 |
Switching Frequency — kHz
|Conditions VIN=21V, 10=0.3A VIN=21V, 10=0.3A
Overcurrent Protection Is1, 3 1.6 ‘ ‘ 0.45 ‘ ‘ 0.45 ‘ ‘ A
Starting Current™ ‘Conditions Vin=12V ViN=14V VIN=14V
Ve Control Voltage (Output ON) VciH, 3 2.0 Y
Terminal2 | Control Voltage (Output OFF) Ve, 3 0.8 Y

*1: Is1 of Dropper Type is specified at —5(%) drop point of output voltage Vo. Is1 of Switching Type is specified at —10(%) drop point of output voltage Vo.
*2: Output is ON when Vc terminal is open.
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e SLA3001M/3002M/3004M

m Outline Drawing

31t0.2
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G35 | a2 : 245
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s | [ — ey 3‘ I \ (Root dimension)
‘ !’47(R1) g

| ¥
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m
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a : Part Number
b : Lot Number

Forming No. LF861

m Block Diagram

One Dropper Type Circuit

One Switching Type Circuit

Protec-
n

|

m Standard External Circuit

SLA3001M SLA3002M

Viny

I
T
} start >
I
I

Ving

Vos 12|
O

SLA3004M

Vina cg%‘
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e SLA3001M/3002M/3004M

m Selecting External components for dropper type regulator
Input capacitor (Approx. 47 pF)
Output capacitor (Approx. 47 to 100 pF)
e Low ESR capacitors are recommended for input and output when using them in low temperature conditions (0°C or less)

m Selecting External components for switching type regulator
Input capacitor (Approx. 100 pF)
Output smoothing capacitor (Approx. 330  pF)
e Input capacitor and output capacitor must satisfy allowable ripple current.
e Low ESR capacitors are recommended for reducing output ripple voltage.
e Low ESR capacitors are recommended for input and output when using them in low temperature conditions (0°C or less)

Choke coil (200 pH when Vo is 3.3V or 5V, 300 pH when Vo is not 3.3V or 5V)

e When its winding resistance is high, its efficiency may decrease and the rated value may not be achieved.

e Pay attention to heat from the choke coil due to magnetic saturation caused by overload, short circuit of load, etc. because the overcurrent
protection starting current is approx. 1A.

Flywheel diode (Sanken AKO4 recommended)

e Use a Schottky barrier diode for D1, D2 and D3 and make sure that the reverse voltage applied to SW output terminal does not exceed the value
(=1V) given in the maximum ratings.

e If you use a fast recovery diode or any other diode, application of a reverse voltage generated from the recovery or ON voltage of the diode may
damage the IC.
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e SLA3001M/3002M/3004M

m Typical Characteristics

(T==25°C)
SLA3001M (Regulator 2,V 0=5V)
Rise Characteristics Line Regulation Load Regulation
7.0 5.10 5.10
ViN=15V
6.0 5.05 10=0A 5.05 =8V _—]
—
— lo=1.0A — —
S 50 P o 05A s ViN=6V
< 74 o 5.00 o 5.00
> >
> X
o 40 & o o
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° | e o
2 05 E e
2 ”l TU10A B 490 2 o0
5 20 5 g%
o) o o
1.0 4.85 4.85
0 4.80
0 10 20 30 40 50 60 7.0 0 6 8 10 12 14 16 18 20 4805 05 10 is
Input Voltage VIN (V) Input Voltage VIN (V) Output Current lo (A)
Overcurrent Protection Characteristics ON/OFF Control Characteristics Thermal Protection Characteristics
6.0 6 6
ViN=8V _ ViN=8V _
lo =1A Vossv lo=10mA Vos5v
5.0 ~ 5 5
- 3 EYIEE AN — =
s %] ‘°) N3 > >
o 4.0 el o4 o4
> > >
S S S t |
% 3.0 74 / % 3 OFF % * ! '
5 Y4 g ] 5
820 7 / 22 ip 22
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o) / o) ON o
1.0 1 1
0 0 0
0 1.0 2.0 3.0 4.0 0 1.0 2.0 3.0 4.0 20 60 100 140 180
Output Current lo (A) Output ON/OFF Control Voltage Vc (V) Case Temperature Tc (°C)
Note on Thermal Protection:
The thermal protection circuit is intended for pro-
tection against heat during instantaneous short-
circuiting. Its operation is not guaranteed for short-
circuiting over extended periods of time.
SLA3002M/SLA3004M(Regulator 1,V 0=5V)
Rise Characteristics Load Regulation Efficiency Characteristics
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== S A3005M/3006 M =

SLA3005M/3006M

4-Output, Low Dropout Voltage Dropper Type for USB Hub

m Features

4 regulators combined in one package
Insulated single inline package

Output (5V/0.5Ax4 output)

Low dropout voltage: Voir<0.5V (at 10=0.5A)

Output-independent ON/OFF control terminal compatible with LS-TTL (Active

High)

Output-independent overcurrent and thermal protection circuits built in
Open collector flag-output terminals built in to output OCP operation to each

output terminal (Active Low)

SLA3005M for Vo shutdown after OCP operation and SLA3006M for continuous

OCP operation

Built-in anti-malfunction delay circuit whose time can be set with an external

capacitor

m Applications

USB hub power supplies
Electronic equipment

m Absolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit
DC Input Voltage VIN 20 \Y
Voltage of Output Control Terminal Ve VIN \%
DC Output Current lo 0.5 A
S BT Pp1 30(With infinite heatsink) w
Pp2 3.36(Without heatsink, stand-alone operation) w
Junction Temperature Tj -30 to +125 °C
Ambient Operating Temperature Top —30to +100 °C
Storage Temperature Tstg -30 to +125 °C
Thermal Resistance (junction-to-case) Rt(-c) 9.0 °CIW
Thermal Resistance (junction-to-ambient air) Rth(-a) 29.8(Without heatsink, stand-alone operation) °CIW
m Recommended Operating Conditions
Parameter Symbol Ratings Unit
DC Input Voltage Range VIN 5.5t0 10 \Y
Output Current Range lo 0to 0.5 A
Operating Junction Temperature Range Tiop —20to +100 °C
Ambient Operating Temperature Range Taop —20 to +85 °C
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m Electrical Characteristics

e SLA3005M/3006M

(Ta=25°C unless otherwise specified)

Ratings
Parameter SYmbol SLA3005M SLA3006M Unit
min. typ. max. min. typ. max.
. Vo 4.85 5.00 5.15 4.85 5.00 5.15 Vv
‘Conditions VIN=T7V, 10=0.1A VIN=TV, 10=0.1A
VoIF | | o5 | | o5
Dropout Voltage — \
|Conditions 10<0.5A 10<0.5A
Line Regulation AVoune ‘ ‘ 30 ‘ ‘ 30 mV
‘Conditions VIN=6 to 15V, l0o=0.1A ViN=6 to 15V, l0=0.1A
Load Regulation AVororo ‘ ‘ 50 ‘ ‘ 50 mV
‘Conditions VIN=T7V, l0=0 to 0.5A VIN=T7V, l0=0 to 0.5A
Temperature Coefficient AVo/ATa ‘ +0.5 ‘ ‘ +0.5 ‘ mvI°C
of Output Voltage ‘Conditions VIN=7V, lo=5mA, Tj=-10 to 100°C VIN=7V, lo=5mA, Tj=-10 to 100°C
Quiescent Circuit Ig ‘ ‘ 20 ‘ ‘ 20 mA
Current*3 ‘Conditions VIN=T7V, lo=0A VIN=7V, lo=0A
Quiescent Circuit lg(off) ‘ ‘ 0.5 ‘ ‘ 0.5 mA
Current (Output OFF)*3 ‘Conditions VIN=T7V, Vcl to 4=0V VIN=T7V, Vcl to 4=0V
Overcurrent Protection Is1 0.55 ‘ ‘ 0.65 0.75 ‘ ‘ 0.96 A
Starting Current*! ‘Conditions VIN=TV VIN=TV
Control Voliage (Output ON) Ve. IH 2.0 2.0 Vv
Conirol Voliage (Qutput OFF) Ve. IL 0.7 0.7
Vc Control Current Ic.IH 50 50 A
Terminal | (Output ON) ‘Conditions Vc=2.7V Vc=2.7V
Control Current lc.IL -100 -100 uA
(Output OFF) |Conditions Ve=0v Ve=0V
OCP Detection Voltage Level Voth 3.7 4.0 4.3 3.7 4.0 4.3 \%
Delay Threshold Voltage VbLyth 2.1 2.3 25 21 2.3 25 \%
Delay Terminal Runoff Current IpLy 35 50 65 35 50 65 HA
Before OCP VFLGh Vin—0.4 Vin—0.4
Flag \%
output Detection ‘Conditions RFLG connected between FLG and Vin RFLG connected between FLG and ViN
Terminal After OCP VFLGI 0.5 0.5 v
Detection ‘Conditions IFLc=1mA IFLc=1mA

*1 Is1is specified at —5(%) drop point of output voltage Vo on the condition that Vin = 7V, lo = 0.1A.
*2 Output is ON even when output control terminal Vc is open. Each input level is equivalent to LS-TTL. Therefore, it may be directly driven by an

LS-TTL circuit.
*3 Total of four circuits

*4 The FLG output latched by delay DLY after OCP detection. (SLA3005M shuts down the output voltage simultaneously at latching.) Set the Vin
or Vc to low to reset latching. Leave a time lag of Cd x 600s or more before restart.
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e SLA3005M/3006M

m Outline Drawing

(unit:mm)
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m Standard External Circuit

e SLA3005M/3006M

ViN
vWL ekl %E‘}
l' Vei 07 Ve Vo14(§ +—O Vo1
: Reg. 1 | %3 i *2
FLG1 O FLG: DLY: [-OS! Cor
RrFLG | j *4
*5 | i ZEDZ
Ve O— Ve Voz |-O T O Vo2
Reg. 2 Lg i*z
FLG2 O FLG2 DLY: | Cdi Coz
RFLG : *4
x| Ds
Vi
c3 *5 : Vcs Reg. 3 Y3 +*2 Vos
FLGs Ree Sdries DLYs @a | oo
: : *4
: i Da
Vea_| - V Vo - Voa
5 >07 ca Reg. 4 04 3 v +*2
Fles <1 R &5 lrG, DLYs @%ﬁj Cos
"""""""" Gnp T
*1 CiN : Input capacitor (Approx. 47uF)
This capacitor is required if the input line is inductive and in the case of long wiring.
*2 Co : Output capacitor (47 to 220uF)
*3 Cd : Delay setting capacitor (0.1uF or more)

Use Cd to set the delay time (toLy) from when a low Vo level due to OCP operation is detected until a flag signal is output.
This prevents a rush current from causing malfunction.
Approximate calculation: tory=(Cd x VbLyth)/IpLy[sec]
When using soft start on Vin or if Cin has a large capacitance, set toLy long enough for the output voltage to rise sufficiently
Be sure to connect Cd and do not use it for other applications, such as short circuiting Cd.
*4 D1to Da : Reverse biasing protection diode
This diode is required for protection against reverse biasing of the input and output.
*5 RFLG : Set this to limit the inflow current into the FLG terminal to 1mA or less.

m Ta-Pp Characteristics

IS
=}

Heatsink: Aluminum
With Silicon Grease: G746
(SHINETSU CHEMICAL INDUSTRIES)

N\

w
n

Infinite Heatsink (Tc=25°C)

()
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=

o

c

k=l

T

2
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o 25

a \\

3 20
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(o]

& 15

]

(e}

= 10| .

£ [ L00<1002mm (5.2°CW)

.%’ 5[ 75x75x2mm (7.6°CIW)

< ol Without Heatsink \i
-30 0 25 50 75 100

Ambient Temperature Ta (°C)

m Calculating the internal dissipation
Pp is calculated as follows:
Po=[lo1¢(VIN-Vo1)]+[lo2¢(ViN-V02)]+[lo3*(VIN-V03)]+[l0ae(VIN-V04) [+VINIG

m Estimating Tj by heat measurement
1. Measuring position: At the root of pin 13
2. Add the thermal resistance "6j-L" between the junction and pin 13 and the Pd product of each channel to the measured temperature.
6j-L is as follows 1 6j-L1:8°C/W, 6j-L2:7°C/W, 6j-L3:5°C/W, 6j-L4:8°C/W
The calculation formula is as follows :Tj=6j-L1Pd1+6j-L2¢Pd2+6j-L3+Pd3+6j-L4+Pd4+T13pin
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e SLA3005M/3006M

m Typical Characteristics
(Ta=25°C)
lo vs. Voir Characteristics
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