ICs

Ordering Information & Standard Packing Quantities ................ 4
1-1 Power Management ICS........ccouvmrrmnnimnnnsssnsses s 6
1-1-1  Power Factor Correction (PFC) ICS.....ccccevvviciiennnnns 6

1-1-2  AC/DC Converter [CS ....cccooiiiieiiiiiceeeeee e 6

1-1-3  DC/DC Converter ICS ....ooieiiiieiieeiieeeeeee e 10
Selection GUIdE.....cccuviiiiiiiiieeee e 10

Application NOte ........cceieiiiiiie e 11

1-1-4  Linear Regulator ICs ......ccccceiiiiiiiiiiciiceec e 64
Selection GUIdE.....ccceiiiiiiiiiieee e 64

Application Note ..........ccoiiiiiiiii 65

1-2  Motor Driver ICS ... ssnsnsns 86
Selection GUIE ......ccucervemirmrnessss s 86
Application NOte ........ccoceriirirccre 89

1-2-1  2-Phase Stepper Motor Unipolar Driver ICs .......... 90

1-2-2  3-Phase Stepper Motor Driver ICS......cccccccvvenenne. 112

1-2-3  5-Phase Stepper Motor Driver ICS.....cccoceveeiiieenns 114

1-2-4  Brush DC Motor Driver ICS.....ccccviiiiiieiiiiieneee 116

1-2-5  Low Voltage 3-Phase Brushless Motor Driver ICs .. 118
1-2-6  High Voltage 3-Phase Brushless Motor Driver ICs ... 120

1-3  Lighting ICS ..orvirerr et 142
1-3-1  LED Lighting ICS ..o 142
1-3-2  Household HID Lamp Driver ICS .......cccccceeeiieenne 146




1 ICs

Ordering Information

All products listed must be ordered in standard packing increments.

Series Name/

Standard Packing Quantities

Series Name/

Standard Packing Quantities

Package Package
Product Name Bulk Taping Product Name Bulk Taping
LC5200D DIP8 2500 - SLA7022MU/ ZIP15 with Fin 1080
LC5500D DIP8 2500 - 7029M (SLA15Pin)
LC5500F TO220F-7 1800 - SLA7024M/ ZIP18 with Fin 1080
NR885K HSOP8(Surface-mount) - 1000 7026M/7027MU (SLA18Pin)
SAl PS4(Surface-mount) - 2000 ZIP18 with Fin
SLA703xM 1080 -
SCM1100M/ LF.No.2551/2552/ (SLA18Pin)
SCM33Pin -
SCM1200M 2554/2556:250 ZIP18 with Fin
SLA705xM 1080 -
SI-3000KD T0263-5(Surface-mount) - 800 (SLA18Pin)
SI-3000KF TO220F-5 2000 - ZIP21 with Fin
SLA706xM 1080 -
SI-3000KM T0252-5(Surface-mount) - 3000 (SLA21Pin)
SI-3000KS SOP8(Surface-mount) - 1000 ZIP23 with Fin
SLA707xMR/MPR 1080 -
SI-3000KWM | TO252-5(Surface-mount) - 3000 (SLA23Pin)
SI-3000LLSL | SOP8(Surface-mount) - 1000 ZIP23 with Fin
SLA708xMPR 1080 -
SI-3000LSA SOP8(Surface-mount) - 1000 (SLA23Pin)
SI-3000LU SOT89-5(Surface-mount) - 1000 ZIP18 with Fin
SLA7611M 1080 -
SI-3000ZD T0263-5(Surface-mount) - 800 (SLA18Pin)
SI-3000ZF TO220F-5 2000 - SMAB82xMP/ LF.No.2451/2457:1080
SMA24Pin -
SI-7321M HSOP44(Surface-mount) - 2000 685xM/686xM LF.No.2452/2453:1008
SI-7510 DIP30 680 - SMA7022MU/ ZIP15 1440
SI-8000E TO220F-5 2000 - 7029M (SMA15Pin)
SI-8000FD T0263-5(Surface-mount) - 800 SMA7036M ZIP15(SMA15Pin) 1440 -
SI-8000FFE TO220F-5 2000 - SPI-6631M HSOP16(Surface-mount) - 1400
SI-8000GL DIP8 2500 - SPI-8000A HSOP16(Surface-mount) - 1400
SI-8000HD T0263-5(Surface-mount) - 800 SPI-8000TW | HSOP16(Surface-mount) - 1400
SI-8000HFE TO220F-5 2000 - SSC2000S SOP8(Surface-mount) - 1000
SI-8000JD T0263-5(Surface-mount) - 800 SSC2100S SOP8(Surface-mount) - 1000
SI-8000JF TO220F-5 2000 - SSC9510 DIP16 1250 -
SI-8000Q HSOP8(Surface-mount) - 1000 SSC9510S8 SOP18(Surface-mount) - 2000
SI-8000S TO220F-5 2000 - STA6940M ZIP18(STA18Pin) | LF.No434:1785 -
SI-8000SD T0263-5(Surface-mount) - 800 STA801M ZIP10(STA10Pin) 100 -
SI-8000TFE TO220F-5 2000 - STR-A6000 DIP8 2500 -
SI-8000TM T0252-5(Surface-mount) - 3000 STR-A6100 DIP8 2500 -
SI-8000W SOP8(Surface-mount) - 1000 STR-L400 SIP10(STA10Pin) 3300 -
SI-8000Y TO220F-7 2000 - STR-L6400 SIP10(STA10Pin) 3300 -
SI-8100QL DIP8 2500 - STR-V100 SIP8(STA8PIn) 4050 -
SI-8205NHD | HSOP8(Surface-mount) - 1000 STR-W6000S TO220F-6 1800 -
SI-8400L Non-package type (E-12.5 core) 864 - STR-W6200D TO220F-6 1800 -
SI-8500L Non-package type (E-19 core) 320 - STR-W6700 TO220F-6 1800 -
SI-8511NVS TSSOP24 - 2800 STR-X6700 TO3PF-7 500 -
SLA2600M SLA24Pin LF.No.2176/2179:648 - STR-Y6400 TO220F-7 1800 -
LF.No.2151/2152:648 STR-Y6700 TO220F-7 1800 -
SLAB805MP SLA23Pin -
LF.No.2153:540 SX68000M SOP27(Surface-mount) - LF1890:3000
SLAB82xM/ LF.No.2171/2178:648
SLA24Pin -
686xM/6845M LF.No.2175:540
4 ] ics
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I 1-1 Power Management ICs

1-1-1 Power Factor Correction (PFC) 108 o ———

Control ICs

@®Continuous Conduction Mode (CCM) PFC Control IC

For high power and high efficiency applications, with brown-in and brown-out functions

Series Name Part Number Oscillation Frequency Package
SSC2000 SSC2001S Fixed to 65kHz SOP8
@®Interleaved Discontinuous Conduction Mode (DCM) PFC Control IC
8-pin package, minimum number of discrete components, low noise, and low ripple
Series Name Part Number Maximum on-time Package
SSC2100 SSC2101S 15us SOP8

1-1-2 AC/DC Converter |08 nm————

OPWM type
<STR-A6000 Series>

 For small power applications

» Low noise, low standby power

« Brown-in and brown-

out functions

Part Number Oscillation Frequency MOSFET Vbss Rbs(on) Package
STR-A6051M 67kHz 650V 3.95Q
STR-A6052M 67kHz 650V 2.8Q
STR-A6053M 67kHz 650V 1.9Q
STR-A6059H 100kHz 650V 6.0Q DIP8
STR-A6062H 100kHz 700V 2.8Q
STR-A6069H 100kHz 700V 6.0Q
STR-A6079M 67kHz 800V 19.2Q
<STR-V600 Series>
 Low height, at least 4 mm of creepage isolation between high and low terminal tips
 Low noise, low standby power
« SIP8 package version of STR-A6000
Part Number Oscillation Frequency MOSFET Vbss Rbs(on) Package
STR-V653 67kHz 650V 1.9Q SIP8
<STR-W6000S Series>
* Low noise, low standby power
« Brown-in and brown-out functions
Part Number Oscillation Frequency MOSFET Vbss Rbs(on) Package
STR-W6051S 67kHz 650V 3.95Q
STR-W6052S 67kHz 650V 2.8Q TO220F-6
STR-W6053S 67kHz 650V 1.9Q
<STR-W6200D Series>
* Low noise, low standby power
« External latch protection (ELP) function
Part Number Oscillation Frequency MOSFET Vbss Rbs(on) Package
STR-W6251D 67kHz 650V 3.95Q
STR-W6252D 67kHz 650V 2.8Q TO220F-6
STR-W6253D 67kHz 650V 1.9Q
6 | Ics




1-1-2 AC/DC Converter ICs

@®Pulse ratio control (PRC) type with off-time period fixed (originated by Sanken Electric)
<STR-A6100 Series>
» For small power applications

*» Low noise, low standby power

Part Number Fixed off-time period | MOSFET Vbss Rbs(on) Auto burst standby function Package
STR-A6131 500V 3.95Q Yes
STR-A6132 500V 2.62Q Yes
8us
STR-A6159 650V 6Q Yes
STR-A6151 650V 3.95Q Yes
STR-A6131M 500V 3.95Q No DIP8
STR-A6159M 650V 6Q No
11.5us
STR-A6151M 650V 3.95Q No
STR-A6153E 650V 1.9Q No
STR-A6169 8us 800V 19.2Q Yes

<STR-V100 Series>
» Low height, at least 4 mm of creepage isolation between high and low terminal tips
» Low noise, low standby power
» SIP8 package version of STR-A6100

Part Number Fixed off-time period| MOSFET Vbss Rbs(on) Package
STR-V152 8us 650V 2.8Q
SIP8
STR-V153 11.5us 650V 2Q

@®Quasi resonance type
<STR-Y6700 Series>
« High efficiency in full load range

» Low noise, low standby power

Part Number MOSFET Vbss Rbs(on) Package
STR-Y6735 500V 0.8Q
STR-Y6753 650V 1.9Q
STR-Y6754 650V 1.4Q TO220F-7
STR-Y6763 800V 3.5Q
STR-Y6765 800V 2.2Q
STR-Y6766 800V 1.7Q

<STR-Y6400 Series>
« High efficiency in full load range
» Low noise, low standby power

* Mode change delay time adjustable

Part Number MOSFET Vbss Rbs(oN) Package
STR-Y6453 650V 1.8Q
STR-Y6456 650V 0.73Q TO220F-7
STR-Y6473 850V 3.6Q
STR-Y6476 850V 1.3Q

<STR-L6400 Series>
» Low height, at least 6.5 mm of creepage isolation between high and low terminal tips
« High efficiency in full load range, low noise, and low standby power
» SIP10 package version of STR-Y6400

Part Number MOSFET Vbss Rbs(on) Package
STR-L6472 850V 6.5Q SIP10

ics | 7




1-1-2 AC/DC Converter ICs

<STR-L400 Series>
« Low height, at least 6.5 mm of creepage isolation between high and low terminal tips

« Low noise, high efficiency

Part Number MOSFET Vbss Rbs(oN) Package
STR-L451 650V 3.95Q SIP10
STR-L472 900V 7.7Q

<STR-W6700 Series>
« High efficiency in full load range

« Low noise, undervoltage lockout (UVLO) standby function

Part Number MOSFET Vbss Rbs(on) '2:3;:;;3; QBF?no%n;;z:z)n Package
STR-W6723N 450V 1.4Q No Yes
STR-W6734 500V 1.0Q Yes Yes
STR-W6735 500V 0.57Q Yes Yes
STR-W6735N 500V 0.57Q No Yes
STR-W6753 650V 1.7Q Yes Yes
STR-W6754 650V 0.96Q Yes Yes TO220F-6
STR-W6750F 650V 0.73Q Yes No
STR-W6756 650V 0.73Q Yes Yes
STR-W6756N 650V 0.73Q No Yes
STR-W6765 800V 1.8Q Yes Yes
STR-W6765N 800V 1.8Q No Yes
<STR-X6700 Series>
« High efficiency in full load range
« Low noise, undervoltage lockout (UVLO) standby function
Part Number MOSFET Vbss Rbs(on) ﬁ:::(iJIIZtLil;? QBF?no%n;;z:z)n Package
STR-X6729 450V 0.189Q No Yes
STR-X6737 500V 0.36Q Yes Yes
STR-X6737M 500V 0.36Q2 No Yes
STR-X6756 650V 0.73Q Yes Yes
STR-X6757 650V 0.62Q Yes Yes
STR-X6757N 650V 0.62Q No Yes
STR-X6750B 650V 0.62Q No No TO3PE.7
STR-X6750F 650V 0.62Q Yes No
STR-X6759N 650V 0.385Q No Yes
STR-X6759F 650V 0.385Q Yes No
STR-X6759B 650V 0.385Q No No
STR-X6768N 800V 1.0Q No Yes
STR-X6769 800V 0.66Q Yes Yes
STR-X6769B 800V 0.66Q2 No No

@®Current resonance type
<SSC9510 Series>

« Half-bridge resonance

« High efficiency, low noise

« Brown-in and brown-out functions

Part Number Package
SSC9512 DIP16
SSC9512S SOP18

8 | Ics
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1-1-3 DC/DC Converter ICs

Selection Guide

<Single Output>
Surface-Mount Type
Output Current Output Voltage Variable (Reference Voltage) | Maximum | Oscillation
Series Name (v (V) putVotage | Frequency | package Remarks Page
(A 3.3 5.0 9.0 12 05 | 08 1.0 V) (kHz)
SAI 04 © 3 60 PS-4 15
0.5 @) O
SI-8000W 0.6 @) (@) 35 60 SOP8 14
SI-8000JD 1.5 @) (@) (@) @) 43 125 TO263-5 16
SI-8000TM 1.5 (@) 43 300 TO252-5 18
NR885K 3.0 (@) 20 350 HSOP8 | Current mode control, soft start 52
SI-8205NHD 3.0 o 46 200 to 1000 HSOP8 | Current mode control, synchronous rectfier 50
SI-8000SD 3.0 O O 43 60 T0263-5 20
SPI-8000A 3.0 O 53 250 HSOP16 22
S1-8000Q 3.5 © 30 500 HSOP8 | Current mode control 26
SI-8000FDE 35 © 43 300 T0263-5 28
SI-8000FDL 35 © 43 300 TO263-5 | Active: low 28
SI-8000HD 55 (@) 43 150 TO263-5 30

Thru-Hole Type

Output Current Output Voltage Variable (Reference Voltage) Maximum | Oscillation
Series Name V) V) InptVotege | Frequency | package Remarks Page
(A 33 | 50 | 90 | 12 15 | 05 | 08 | 1.0 | 15 | (V) (kHz)
SI-8400L 0.5 @) 35 60 Non-package type | With coil and built-in diode 54
SI-8000E 0.6 © 43 60 TO220F-5 32
SI-8500L 1.0 O 35 60 Non-package type | With coil and built-in diode 54
SI-8000JF 1.5 @) (@) (@) @) 43 125 TO220F-5 34
SI-8000TFE 1.5 (@) (@) 43 300 TO220F-5 36
SI-8000GL 1.5 (@) 53 250 DIP8 38
SI-8000S 3.0 @) (@) (@) (@) @) 431 60 TO220F-5 40
SI-8100QL 3.5 @) 30 350 DIP8 Current mode control 42
SI-8000FFE 35 © 43 300 TO220F-5 44
SI-8000HFE 55 (©) @ 43 150 TO220F-5 46
SI-8000Y 8.0 @] @] 45 130 TO220F-7 | Current mode control 48
*1: 35V for SI-8033S
<Multi Output>
Output Current Output Voltage Maximum Input Voltage | Oscillation Frequency
Part Number Package Remarks Page
(A) (V) (V) (kHz)

chi 0.5 5
STA801M 43 125 ZIP10 | Built-in flywheel diode 56

ch2 0.5 Select from 9.0, 11.5, 12.1, and 15.5.

chi 15 Variable (1.0 to 16 V)
SPI-8001TW 21 250 HSOP16 58

ch2 15 Variable (1.0 to 16 V)

ch1 1.5 Variable (1.0 to 24 V)
SPI-8002TW 40 250 HSOP16 58

ch2 1.5 Variable (1.0 to 24 V)

chit 1.5 Variable (1.0 to 24 V)
SPI-8003TW 40 200 to 400 HSOP16 | Frequency variable 58

ch2 1.5 Variable (1.0 to 24 V)

<Control ICs>
Variable (Reference Voltage) Maximum Input Voltage Oscillation Frequency
Series Name Package Remarks Page
V) (V) (kHz)

SI-8511NVS 1.1 25 100 to 400 TSSOP24 | Synchronous rectifier, PRC (fixed to ton) 62
10 || 1cs




Application Note

B Heat Dissipation and Reliability

1-1-3 DC/DC Converter ICs

B Mounting Torque

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

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

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

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

Bl Internal Power Dissipation

SI-8000E

SI-8000JF

SI1-8000S

SI-8000TFE 0.588 to 0.686[N-m] (6.0 to 7.0[kgf-cm])
SI-8000HFE

SI-8000FFE

SI1-8000Y

B Recommended Silicone Grease

Pp can be obtained from the following formula.

« For the device with built-in flywheel diode:
Po=Vorlo (190 _1)
nx

« For the device with external flywheel diode:

Po=Vorlo (100 _1) Vrelo(1—_YO
nx VIN

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

Vo: Output voltage

VIN: Input voltage

lo : Output current

nx: Efficiency(%)

VF: Diode forward voltage

B Thermal Design

« Shin-Etsu Chemical Co., Ltd.: G746

* Momentive Performance Materials Inc.: YG-6260

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

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

B Others

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

B Rectifier Diodes for Power Supplies

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

Series Name Diodes

SAl Series

SI-8000W Series

SI-8000JD Series

SI-8000TM Series

SI-8000SD Series SJPM-H4 (Surface-Mount Stand-Alone Type,

SPI-8000A Series VAn=400V,l0=2.0A)

SI-8005Q Series

SI-8001FDE Series

The maximum junction temperature Tjmax) given in the Absolute Maximum
Ratings is specific to each product type and must be strictly observed.
Thus, thermal design must consider the maximum power dissipation
Pp(max), which varies by the conditions of use, and the maximum ambient
temperature Ta(max).

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

Please observe the following steps for heatsink design:

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

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

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

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

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

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

recommended to measure the heatsink and case temperature in the actual

operating environment.

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

types.

SI-8001FDL Series

SI-8008HD Series FMM-22S,R (Center-tap Type,VrRM=200V,lo=10 A)

SI-8000E Series

SI-8000JF Series

SI-8000TFE Series AMO1Z (Axial Type,VrRM=200V,lo=1.0A)

SI-8000GL Series

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

SI-8000FFE Series RM4Z (Axial Type,VrRv=200V,l0=3.0A)
SI-8000HFE Series

SI-8000Y Series FMM-22S,R (Center-tap Type,VrRM=200 V,lo=10 A)
SI-8205NHD Series RM10Z (Axial Type,VrRv=200V,lo=1.5A)

STA801M Series AMO01Z (Axial Type,VRM=200V,lo=1.0A)

SI-8400L Series

AMO1Z (Axial Type,VrRu=200V,lo=1.0A)

SI-8500L Series

ics | 11




1-1-3 DC/DC Converter ICs

Surface-Mount, Separate Excitation Step-down Switching Mode

HFeatures HLine up

+ Surface-mount power package Part Number SAIO1 SAI02 SAI03

« Output current: 0.4 to 0.5A Vel 5.0 33 120
Io(A) 0.5 0.4

* High efficiency: 75 to 88%

» Requires only 4 discrete components . .

* Internally-adjusted phase correction and BAbsolute Maximum Ratmgs

output voltage Parameter Symbol Ratings Unit
e . DC Input Volt: Vi 35 \"
* Built-in reference oscillator (60kHz) Powzrgis:p:fi,zn P'N 075 W
D .
* Built-in overcurrent and thermal protection Junction Temperature Tj +125 °c
circuits Storage Temperature Tstg —40 to +125 °C
Thermal Resistance(junction to case) Oic 20 °C/W
BApplications
» Power supplies for telecommunication
equipment
» Onboard local power supplies
BRecommended Operating Conditions
Ratings .
Parameter Symbol SAI01 SAIO2 SAIO3 Unit
DC Input Voltage Range VIN 71033 5.3t028 1510 33 \
Output Current Range lo 0to 0.5 0to 0.4 A
Operating Junction Temperature Range Tiop -30to +125 °C
HMElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SAIO1 SAI02 SAI03 Unit
min. typ. max. min. typ. max. min. typ. max.
T Vo 4.80 5.00 5.20 3.47 3.30 3.43 11.40 12.00 12.60

TRV [ Condiions V=20, o=0.3A V=15V, I0=0.3A V=24V, I0-0.3 v

n - s ] ,
y ‘ Conditions ViN=20V, lo=0.3A Vin=15V, 10=0.3A ViN=24V, 10=0.3A °
Occilation F f 0 | | e | | 0

CElEE AEey [ Condiions V=20V, lo=0.3A V=15, I0=0.3A V=24V, I0=0.3A khiz
Line Reaulati AVoLne o | 10 | 0 | & | 100 130

MO [ Condiions V=100 30V, 0=0.3A V=8 10 28V, I0-0.3A Vi=1810 30V, 0=0.3A mv
Load Requlati AVoLow n [ | 2 | = | 7 %

SN GELEL [ condtions Viv=200, 10=0.1 0 044 V=15V, lo=0.1 0 0.4A Viv=24, lo=0.1 0 044 mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 +15 mV/°C
Ripple Rejectt Anc % 4 45

ppie Rejection [ Conditons 1100 t0 120Hz 1100 to 120Hz 1100 t0 120Hz a8
Overcurrent Protection Ist 0.55 0.55 0.45
Starting Current | Conditions Vin=10V V=8V V=18V A

12 | I1cs




EExternal Dimensions (PS4)

SAl Series

(unit : mm)
g Vel 1 — o =
E f‘GN[; | E {v\N g:; § . Hf @ Case Temperature Measuring Point
£e PN s L
S ‘ N P Pin Assignment
@ E 6.8 362 @ ViN
8005 40 @ SWourt
6:3202 (@ Vos
@ GND
ﬁ\ | % Plastic Mold Package Type
=} T S
; | : | Flammability: UL94V-0
S_OML’M Product Mass: Approx. 0.22g
1'0203 98:03
EBlock Diagram ETypical Connection Diagram
Vin @ o \2 SWout
3.3V5V: 200uH
oce 12Y: 300uH
: .
Vin Vin SWout [~ Vo
0sCc Reset TSD 3
Drive SAl Vos
w Ci 7 GND _‘_D‘ 7
100uF 4 sSJPB-D4 330uF
Amp. @) Vos (Sanken)
7J”—/L ,il GND O—e OGND
&
GND
HTa-Pp Characteristics
Pp=Vorl —100 1> VFrelo | 1 —VO>
0.8 p=Vorlo -1 | —VFrelo | 1-
* Glass epoxy nx ViN
07 ?&%ﬂ rgg 1.2)
X x 1. Al H
s \ « Natural air cooling The efficiency dependslon the input voltage arulj the output
2 06 current. Therefore, obtain the value from the efficiency graph
o
5 and substitute the percentage in the formula above.
5 \
T
= 04 Vo : Output voltage
fa 0.3 lo :Output current
g ny :Efficiency (%)
& 02 VF :Diode D1 forward voltage
0.1 SJPB-D4-0.3V
0
=30 0 25 50 75 100 125 Thermal design for D1 must be considered separately.
Ambient Temperature Ta (°C)
ics | 13




1-1-3 DC/DC Converter ICs

SIRCDTARST-TS[-- 0 Surface-Mount, Separate Excitation Step-down Switching Mode

BFeatures HAbsolute Maximum Ratings
+ Surface-mount package (SOP8) Parameter Symbol Ratings Unit
« Output current: 0.6A DC Input Voltage ViN 35 \"
X . N Power Dissipation ) 1 W
+ High efficiency: 75 to 80% Junction Temperature T —30to +125 °C
» Requires only 4 discrete components Storage Temperature Tsig —-40to +125 °C
« Internally-adjusted phase correction and Thermal Resistance (Junction to 7-Pin Lead) Oj-L 22 °C/W
. . Thermal Resistance (Junction to Ambient Air)*1 Oj-a 100 °C/W
output voltage adjustment performed internally
*q . ~ i 0,
- Built-in reference oscillator (60kHz) 1: Glass-epoxy board of 40 x 40mm (copper laminate area 4.3%)
* Built-in overcurrent and thermal protection
circuits
HApplications
» Power supplies for telecommunication equipment
» Onboard local power supplies
BRecommended Operating Conditions
Ratings .
Parameter Symbol S1-8033W S1-8050W Unit
DC Input Voltage Range VIN 5.3t028 7 t0 33 \
Output Current Range lo 010 0.6 A
Operating Junction Temperature Range Tiop —30to +125 °C
HElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SI-8033W SI-8050W Unit
min. typ. max. min. typ. max.
SOV Vo 3.17 3.30 3.43 4.80 5.00 5.20 v
A [ Conditions ViN=15V, 10=0.3A VIN=20V, 10=0.3A
" n \ 5| \ 80 \
%
EHicency [ Conditions ViN=15V, 10=0.3A ViN=20V, 10=0.3A
E— i [ ] [ w ]
SelAIACEy [Conditions V=15V, I0=0.3A ViN=20V, 0=0.3A
Line Roculat AVoLne 60 | 80 | 80 100 v
DD e | Conditions VIN=8 to 28V, o=0.3A VIN=10 to 30V, 10=0.3A
Load Feaulati AVoLoa 20 | 30 | 30 40 v
SRR/ REERIETET [ Conditions Vin=15Y, 10=0.1 to 0.4A ViN=20V, 10=0.1 to 0.4A
Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 mV/°C
T — RReJ 45 45 dB
P eI [Conditions =100 to 120Hz =100 to 120Hz
Overcurrent Protection Starting Is1 0.61 0.61 A
Current | Conditions Vin=15V Vin=20V

14 | I1Cs




SI-8000W Series

BExternal Dimensions (SOP8)

(Unit : mm)
5.1204
1.27, 0.1 0.15+04 . .
o4 el Pin Assignment
ﬁ ﬁ ﬁa - @ ViN
8 7 6 & og @ N.C
® sw
%r_ i @ Vos
O N “ ® GND
3
1 2 3 4 @/ GND
H @ GND
Eé % ? ® GND
_ 1.27 3 )
ab .h«g\o\
5|2 Plastic Mold Package Type
8 Flammability: UL94V-0
EloT0 % Product Mass: Approx. 0.1g
| 0420 3
EBlock Diagram ETypical Connection Diagram
ViN @ @ Sw L1
[ Res P i Ot swls vo
4
osc Reset TSD SI-8000W  Vos
Drive . D+ .
C1 GND e C2
A
100uF Sto8 SJPB-D4 330uF
- 4) Vos (Sanken)
GND O— «—OGND
ﬂ Vrer
N
GN
HReference Data
Copper Laminate Area vs. Power Dissipation Copper Laminate Area vs. Thermal Resistance Bj_a
12 Tj=100°C Area of PC board : 40 x 40mm 140 Area of PC board : 40 x 40mm
Ta=25°C //,/
14 — — Ta=s0°C A
/ 120
---- Ta=80°C =
g 2 N
0 0.8 > o \\
¢ 2 ke ~ 100 S
c P P © N
o -~ pul N
= el P 5
S 06 2 \
7 - 2
7] urr S 80 ™
a ~ @ N
© 0.4 - 3 \\\
2 - a
& R ek £ 60
0.2 —I=F 3t 2
r =
0 4010 100 1000
10 100 1000 . )
Copper Laminate Area (mm?) Copper Laminate /_\rea (mm?)
(GND Terminal) (GND Terminal)
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1-1-3 DC/DC Converter ICs

SIRCIDDNDRSTTS-T- I Surface-Mount, Separate Excitation Step-down Switching Mode

HFeatures HLineup

+ Surface-mount package (TO263-5)

» Output current: 1.5A

Part Number S1-8033JD SI-8050JD S1-8090JD SI-8120JD
Vo(V) 33 5.0 9.0 12.0
I0(A) 15

« High efficiency: 77 to 88%
» Requires only 4 discrete components

* Internally-adjusted phase correction and

HAbsolute Maximum Ratings

output voltage Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43 \
» Capable of downsizing a choke-coil due to IC's Output Current o 15 A
high switching frequency (125 kHz). (Com- o When mounted on glass-epoxy board 40 x 40 mm (copper
. . . Power Dissipation Po 3 W
pared with conventional Sanken devices) area 100%)
» Built-in foldback-overcurrent and thermal SUnctionilemperature Ti 125 c
. - Storage Temperature Tstg —40 to +125 °C
protection circuits - -
Thermal Resistance (Junction to Case) Oic 3 °C/W
* Output ON/OFF available (Circuit current at Thermal Resistance (Junction to o 333 oW When mounted on glass-epoxy board 40 x 40 mm (copper
output OFF: 200uA max) Ambient Air) e ’ area 100%)
« Soft start available by ON/OFF pin Conditions - Limited by thermal protection circuit
BApplications
» Power supplies for telecommunication equipment
» Onboard local power supplies, etc.
HRecommended Operating Conditions
Ratings . o
PSS Syleet 51-8033JD S1-8050JD | SI-8090JD 51-8120JD Ui oo
6 [T VGl = ViNg 5.310 40 7 to 40 11to 40 14 to 40 lo=0to 1A
I IR Vinz 631040 81040 1210 40 1510 40 v I0=0 to 1.5A
DC Output Current Range” lo Oto1.5 A ViNzVo+3V
Operating Junction Temperature Range Tiop -30to +125 °C
Operating Temperature Range* Top -30to +125 °C
*: Limited by Ta—Pp characteristics
HElectrical Characteristics (Ta25°C)
Ratings
arameter ymbo - E - - nit
B Symbol SI1-8033JD SI-8050JD S1-8090JD S1-8120JD Uni
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Vo 3.234 3.30 3.366 4.90 5.00 5.10 8.82 9.00 9.18 11.76 12.00 12.24
SR [Conditions V=15V, 10=0.5A VIN=20V, l0=0.5A Vin=21V, 10=0.5A V=24V, 10=0.5A v
] [ 7 ] [ e | [ e | [ e | .
R | Conditions Vin=15V, 10=0.5A ViN=20V, l0=0.5A Vin=21V, 10=0.5A Vin=24V, 10=0.5A °
o f | 125 ] | 125 | | 125 ] | 125 |
Oscillation Frequency | Conditions Vin=15V, 10=0.5A VIN=20V, l0=0.5A Vin=21V, 10=0.5A ViN=24V, 10=0.5A Kz
' . AVoLne | 25 [ eo | a0 [ 100 | 50 [ 120 | s0 | 130
10 (TSI [Conditions | Vin=8 to 30V, lo=0.5A ViN=10 to 30V, 10=0.5A V=15 to 30V, 10=0.5A VIN=18 to 30V, l0=0.5A mv
. AVoLoa | 10 | a0 | 10 [ 40 | 10 ] 40 | 10 | 4
Ol [Conditions | V=15V, 10=0.2 to 0.8A VIN=20V, 10=0.2 to 0.8A ViN=21V, 10=0.2 to 0.8A VIN=24V, 0=0.2 to 0.8A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 +1.0 +1.0 mV/°C
Overcurrent Protection Ist 1.6 1.6 1.6 1.6
Starting Current | Conditions Vin=15V Vin=20V Vin=21V ViN=24V
Low Level Voltage VssL 0.5 0.5 0.5 0.5
ONloER Outflow Current Isst 100 100 100 100
Pin at Low Voltage [Conditions Vssi=0V HA
2 7] 7] [ 7] [ 7] -
Qui t Girouit ; ‘Conditions Vin=15V, lo=0A ViN=20V, lo=0A ViN=21V, lo=0A ViN=24V, lo=0A
ulescen Ircur urren |q(oFF) ‘ ‘ 200 ‘ ‘ 200 ‘ ‘ 200 ‘ ‘ 200
‘Conditions ViN=15V, VonorFr=0.3V ViN=20V, Voniorr=0.3V ViN=21V, Vonorr=0.3V ViN=24V, VonorFF=0.3V HA
*: Pin 5 is the ON/OFF pin. Soft start at power on can be performed with a capacitor connected to
this pin.
The output can also be turned ON/OFF with this pin. S1-8000JD S1-8000JD S1-8000JD
The output is stopped by setting the voltage of this pin to VssL or lower.
ON/OFF-pin voltage can be changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current from Cs 5| ON/OFF 5 | ON/OFF 5 | ON/OFF
flows into the ON/OFF control transistor. Therefore, limit the current securely to protect the ca c3
transistor if Cs capacitance is large.
The ON/OFF pin is pulled up to the power supply in the IC, so applying the external voltage is
prohibited.
Vout. ON/OFF Soft Start Soft Start
+Vout. ON/OFF
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S1-8000JD Series

BExternal Dimensions (TO263-5) (Unit : mm)
Case temperature
measurement point 10.0°2
s o (8.0)
g e % oy e
+ K g REE e ] L
- 2] H | 3 [
o1.5 Dp:? H @) Soxrous) .
g, el5y Pin Assignment
N 4. . 5 T
K i o @ ViN
. 2 ] @ SWour
\ H L ® GND
0.88°%1° e:’ ?3 ‘@ Vos
(5 ON/OFF
lLosg®! lLog
179%) ) 175 G
T2 03 4 s Plastic Mold Package Type
@) ——— @) Flammability: 94V-0
oris Product Mass: Approx. 1.48g
10.0°%
EBlock Diagram HTypical Connection Diagram
L1
H v & ! ViN SWour 12 ¢ —s—OVour
1 v SWOUTr 2 4
0O S1-8000JD Vos
PReg. |—[>
5:ON/OFF | ¢ 777 |oNOFF GND Y 777 Ce
o—] 5 3 Di
ON/OFF —
Soft -
S(Oan ‘ Cs
GNDO . OGND
C1 : 50V/220uF
Cz : 25V/470uF
Cs : 10V/0.47uF (Only when using soft-start function)
L1 : 100uH
Di : SJPB-H6 (Sanken)

HReference Data

Copper Laminate Area on Glass Epoxy Board vs.

Thermal Resistance (Junction to Ambient Air) (Typical Value) Output Current vs. Power Dissipation (Typical)
S 55 26
H \ 24
3
£ s0 g 22
2 With glass epoxy board of 40 x 40 mm 5 20
S 18
g g 45 _‘% 16
=< S 14
g L0 2 12 40V
so o 1
3 \ S 19 wov 30v
T g5 — g o8l —Vinay
s I 3 o6 L~
& a0 04 %M

200 400 600 800 1000 1200 1400 1600 1800 02

Copper Laminate Area (mm?) % 02 04 06 08 10 12 14 16

Output Current lo (A)

HTa-Pp Characteristics

35 ;

Copper Area 1 00 VO

40x40 mm Pp=Vo-lo <—— ) -VFlo 6— 7)

(6j-a : 33.3°C/W)

2 (23140 r;mc/w) nx VIN
< j-a: 37°
50, 25|20 o The efficiency depends on the input voltage and the output current. Therefore, obtain the value
< :Zl'jo'“ S from the efficiency graph and substitute the percentage in the formula above.
.g 2 (uf-a:rsnsTC/W)
8 \\ Vo : Output Voltage
@ 5
2 15 Q\ VIN : Input Voltage
g N lo : Output Current
o
g \ nyx : Efficiency (%)
VF : D1 forward voltage

%% = s 7 100 125 0.4V(lo=2A)(SJPB-H6)
Ambient Temperature Ta (°C)
Thermal design for D1 must be considered separately.
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1-1-3 DC/DC Converter ICs

HMFeatures

SIECDLoa gl ST-TA Y Surface-Mount, Separate Excitation Step-down Switching Mode

HAbsolute Maximum Ratings

» Compact surface-mount package (TO252-5)

» Output current: 1.5 A

« High efficiency: 81% typ. (at Vo =5 V)

» Requires only 4 discrete components

« Built-in reference oscillator (300 kHz)

* Built-in drooping-type-overcurrent and thermal

protection circuits

+ Output ON/OFF available (circuit current at

output OFF: 200 uA typ.)

Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43 \
_ 2 %
Blaer D]l Po1 1.06 W When mounted on glass-epoxy board (900 mm? copper area 4.3%)
Pp2 1.65 When mounted on glass-epoxy board (900 mm? copper area 50%)
Junction Temperature” T —-30 to +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Oic 6 °C/W
Thermal Resistance (Junction to ) o 5 o
Ambient Air) Oj-a 95 C/W When mounted on glass-epoxy board (900 mm? copper area 4.3%)

« Soft start available by ON/OFF pin

HApplications

» Onboard local power supplies

» AV equipment
» OA equipment

130°C.

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

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

HRecommended Operating Conditions

Ratings .
Parameter Symbol S1-8008TM Unit
Input Voltage Range VIN Vo+3* to 40 \%
Output Voltage Vo 0.8t024 \
Output Current Range lo Oto1.5 A
Operating Junction Temperature Range Tiop —20 to +100 °C
Operating Temperature Range Top —20 to +85 °C
*1: The minimum value of an input voltage range is the higher of 4.5 V or Vo + 3 V.
HElectrical Characteristics (Ta=25°C)
Rating
Parameter Symbol SI-8008TM Unit
min. typ. max.
VADJ 0.784 0.800 0.816
\Y
REEREE Ve Egs ‘ Conditions ViN=15V, lo=0.1A
Temperature Coefficient of AVADJ/AT ‘ +0.1 ‘ mv/°eC
Reference Voltage ‘Conditions ViN=15V, 10=0.1A, Tc=0 to 100°C
Efficienc g ‘ 81 ‘ %
i [Conditions Vin=15V, 10=0.5A °
fo | 300 |
Oscillation Frequenc
Ay [Conditions ViN=15V, 10=0.5A kHz
Line Regulation AVoLine — ‘ 60 ‘ 80 mV
‘Condmons Vin=10 to 30V, lo=0.5A
Load Regulation AVoLono — ‘ 10 ‘ 40 mV
‘Condmons ViN=15V, 10=0.2 to 1.5A
Is 1.6 \ \
Overcurrent Protection Starting Current A
L ‘ Conditions Vin=15V
Low Level Voltage | VssL 0.5
ON/OFF Pin* | Outflow Current | IssL 10 40 A
at Low Voltage ‘ Conditions VssL=0V H
lg ‘ 6 ‘
mA
Quiescent Circuit Current ‘Condmons ViN=15V, lo=0A
lq (OFF) | 200 | 400 uA
‘ Conditions Vin=15V, Vss=0V
*: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin. The
output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VSSL or lower. SS-pin voltage can be changed SI-8000TM SI-8000TM SI-8000TM
with an open-collector drive circuit of a transistor. When using both the soft-start and ON/OFF functions
together, the discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the
current securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the power 5(8S 5|8S 5(8S
supply in the IC, so applying the external voltage is prohibited. If the pin is not used, leave it open.
T C3 C3
7J7' 777 ;I/;
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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HExternal Dimensions (TO252-5)

SI1-8000TM Series

(Unit : mm)

20.20
66002 2.30

5.34*0%

‘1_19 0.20
Y‘
|/
[T]

0.50*010

6.10:020

9.90°%

SEATING PLANE

. 0.00t00.127

1182020

N

(0.89)

)
[ss®

2302020

6.50t0'20
534:0.20
(5.04)
(1.50)
| |
@
<
<
8
5
3
o
| I g
I i =
R
I S
I I
| |

Pin Assignment

[©)
U

@ ADJ
) SS

P
@
a0
©)]
\4/
—

®

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 0.33 g

) SW

IN

GND

EBlock Diagram
SI-8008TM
1: IN Sw
O 02
> Overcurrent
5igs Protection
Q Latch &
ON/OFF Drive
Soft Start
Thermal A%)
Comp. Protection 4
Error Amp. /ﬂi
i

Reference Voltage
GNDJ\—?‘;T
Y

HTypical Connection Diagram

ViN

C1
220uF

GND O

SI-8000TM

SS _GND

Sw

ADJ

T p

'Iéa

- 220uF
- 470uF

: 1uF (Only when using soft-start function)

S 47uF
: SJPB-H6 (Sanken)
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1-1-3 DC/DC Converter ICs

SIS D IST-T4 -0 Surface Mount, Separate Excitation Step-down Switching Mode

HFeatures HLineup
« Surface-mount package (TO263-5) Part Number S1-8033SD 51805080
« Output current: 3.0A Vo (V) 3.3 5.0
lo (A) 3

« High efficiency: 79% typ. (S1-8033SD), 84%
typ. (S1-8050SD)

» Requires only 4 discrete external components BAbsolute Maximum Ratmgs

+ Internally-adjusted phase correction and Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43*1 \Y
output voltage
Power Dissipation’2 Po 3 W When mounted on glass-epoxy board 40 x 40 mm
« Built-in reference oscillator (60kHz) P (copper area: 100%)
« Built-in overcurrent and thermal protection QUGN EMSSEITE T +125 C
circuits Storage Temperature Tstg —40to +125 °C
Thermal Resistance (Junction to Case) Oic 3 °C/W
+ Output ON/OFF available Thermal Resistance o 333 o | When mounted on glass-epoxy board 40 x 40 mm
- Soft start available by S.S pin (Junction to Ambient Air) e ) (copper area: 100%)
*1: 35V for SI-8033SD
. . *2: Limited by thermal protection circuit.
HMApplications

» Power supplies for telecommunication equipment

* Onboard local power supplies

HRecommended Operating Conditions

Ratings
Parameter Symbol S1-8033SD S1-8050SD Unit
DC Input Voltage Range VIN1 5.5t028 7 to 40 \
Output Current Range* lo 010 3.0 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range* Top —30to +125 °C
*: Limited by Ta-Pp characteristics.
HMElectrical Characteristics (Ta25°C)
Ratings
Parameter Symbol SI1-8033SD SI-8050SD Unit
min. typ. max. min. typ. max.
Vo 3.17 3.3 3.43 4.8 5.0 5.2
Output Voltage [Conditions V=15V, lo=1A VIN=20V, lo=1A v
Efficiency 1 ‘ 79 ‘ ‘ 84 ‘ %
‘Conditions ViN=15V, lo=1A VIN=20V, lo=1A °
o f | 60 | \ 60 \
Oscillation Frequency [ Conditions VIN=15V, lo=1A VIN=20V, lo=1A kHz
A , AVoune | 25 | 80 | 40 | 100
ine Regulation [Conditions ViN=8 10 28V, lo=1A VIN=10 to 30V, lo=1A mv
, AVoLoa | 10 | 30 | 10 | 40
Load Regulafion [ Conditions V=15V, 10=0.5 to 1.5A VIN=20V, 10=0.5 to 1.5A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 mV/°C
Overcurrent Protection Ist 3.1 3.1
Starting Current | Conditions Vin=15V ViN=20V
Low-Level Voltage VssL 0.2 0.2
Sl e @unenna Isst 20 30 40 20 30 40
StartPin’ | Low Voltage |Conditions VssL=0.2V HA
* Pin 5 is a soft start pin. Soft start at power on can be performed with a capacitor connected to
this pin.
The output can also be turned ON/OFF with this pin. SI-8000SD SI-8000SD SI-8000SD
The output is stopped by setting the voltage of this pin to VssL or lower.
Soft-start pin voltage can be changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current from Cs 5| ON/OFF TN/OFF 5| ON/OFF
flows into the ON/OFF control transistor. Therefore, limit the current securely to protect the
transistor if Cs capacitance is large. c3 c3
The ON/OFF pin is pulled up to the power supply in the IC, so applying the external voltage is T 7J7_ ;I/;
prohibited. 777
If this pin is not used, leave it open.
Vout. ON/OFF Soft start Soft start

+Vout. ON/OFF
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HExternal Dimensions (TO263-5)

Case temperature

measurement point 10.0%°2
(8.0)

(4.4)

Pin Assignment
@ VN
@ SWour
@ GND
Vos
S.S

N

(1.75)

3-R0.3 3|
B ]

/(2xR0.45)

@
®

(4.6)

(6.8)

9002

15.3°2

15.30°%

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

©.75), g.o’“ !
492

0.8
(1.7°%)

(1.7°%)

HReference Data

Copper Laminate Area on Glass Epoxy Board vs.

: thermal resistance (junction to ambient air) (Typical Value)
SWour

02

Overcurrent
protection

55

With glass epoxy board of 40 x 40 mm

50

45

Oj-a (°C/W)

40

™~

35

Error

Thermal resistance (junction to ambient air)

amplifier| ——
30
200 400 600 800 1000 1200 1400 1600 1800
ﬂ Copper Laminate Area (mm?)
ss GND
ETypical Connection Diagram
L1
Vin LE SWour |2 Vour C1 : 50V/1000uF
4 Cz : 50V/1000uF
SI1-8000SD Ves Cs : 0.01uF
o+ | ss o t e, (only when soft start function is used)
5 3 D1 L1 :150uH
f— D1 : SPB-G56 (Sanken)
3 Cs
GND O OGND
Diode D1

« Be sure to use Schottky-barrier diode as D1.
If other diodes like fast recovery diodes are used, ICs may be destroyed because of the reverse voltage generated by the recovery voltage or ON
voltage.
Choke coil L1
« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.
« As the overcurrent protection starting current is about 3.5 A, take care concerning heat radiation from the choke coil caused by magnetic saturation
due to overload or short-circuited load.
Capacitors C1, C2, and C3
As large ripple currents flow through C1 and Cz, use high-frequency and low-impedance capacitors aiming for switching-mode-power-supply use.
Especially when the impedance of Cz is high, the switching waveform may become abnormal at low temperatures.
For Cz2, do not use a capacitor with an extremely low equivalent series resistance (ESR) such as an OS capacitor or a tantalum capacitor, which may
cause an abnormal oscillation.
« Csis a capacitor for soft start. Leave pin 5 open if the soft start function is not used.
This pin is pulled up with a pull-up resistor inside the ICs.

©To create the optimum operating conditions, place the components as close as possible to each other.
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1-1-3 DC/DC Converter ICs

ST RDDDAWSTTI-T- 3 Surface Mount, Separate Excitation Step-down Switching Mode

HFeatures

BAbsolute Maximum Ratings

(Ta=25°C)
* Surface-mount 16 pin package Parameter Symbol Ratings Unit
+ Output current: 3.0A DC Input Voltage ViN 53 \%
+ High efficiency: 91% (at Vin = 10V, lo = 1A, Vo _Power Dissipation Po™t 2 24 w
=5V) Junction Temperature T +125 °C
« Capable of downsizing a choke-coil due to IC's ~ _Storage Te’f‘perat“r.e : TS‘? —4010 +125 °C
high switching frequency (125kHz). (Com- Thermal Resistance (junction to case) 0 18 °C/W
pared with conventional Sanken devices) Thermal Resistance (junction to ambient air) Oj-a? 50 °C/W
» The output-voltage-variable type can vary its *1: Limited due to thermal protection.
output voltage from 1V to 14V because of its *2: When mounted on glass-epoxy board 700cm? (copper laminate area 30.8cm2).
low reference voltage (Vref) of 1V.
» Wide Input Voltage Range (8 to 50V)
+ Output ON/OFF available
* Built-in overcurrent and thermal protection
circuits
BApplications
» Onboard local power supplies
» OA equipment
« For stabilization of the secondary-side output voltage of switching power supplies
HRecommended Operating Conditions
Ratings )
Parameter Symbol SPI-8010A Unit
DC Input Voltage Range VIN (8 or Vo+3) ' to 50 \"
Output Voltage Range Vo 1to 14 \"
Output Current Range™ lo 0.02103.072 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30to +125 °C
*1: The minimum value of an input voltage range is the higher of either 8V or Vo+3V.
*2: Please be sure to let the output current run more than 20 mA. When using by less than 20 mA, there is a possibility that the output voltage becomes unstable.
HEElectrical Characteristics (Taz25°C)
Rating
Parameter Symbol SPI-8010A (Variable type) Unit
min. typ. max.
Reference Voltage VaEr 097 1.00 103
. [Conditions V=12V, lo=1A v
i Eff \ 86
— [ Conditions VIN=20V, Io=1A, Vo=5V %
Oncilation F Fosc | 250
ST FE ) [ Conditions Vin=12V, lo=1A kHz
T — AVOLINE ‘ 20 40
i [Conditions ViN=10 to 30V, lo=1A mv
(Yo AVoLoap ‘ 10 30
me e | Conditions ViN=12V, 10=0.1 to 1.5A mv
Temperature Coefficient of .
Reference Voltage AVREF/ATa +0.5 mV/°C
Overcurrent Protection Is 3.1
Starting Current [Conditions V=12V A
! 7
Quiescent Circuit Current ‘Cogditions ‘ VNe12V, 1020A mA
Circuit Current at Output OFF loot) | 400
e [Conditions VIN=12V, VonorF=0.3V HA
Low Level Voltage VssL 0.5 \
CE/SS
S———— Outflow Current at IssL 50 A
Sl Low Voltage [Conditions VssL=0V :
* Pin 4 is the CE/SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting
the voltage of this pin to VssL or lower. CE/SS-pin voltage can be changed with an open- SPI-8000A SPI-8000A SPI-8000A
collector drive circuit of a transistor. When using both the soft-start and ON/OFF functions
together, the discharge current from C4 flows into the ON/OFF control transistor. Therefore,
limit the current securely to protect the transistor if Ca capacitance is large. 4| CE/SS TE/SS 4|CE/SS
The CE/SS pin is pulled up to the power supply in the IC, so applying the external voltage is C4 c4
prohibited. T J/;
777
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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BExternal Dimensions (HSOP16)

SPI-8000A Series

(Unit : mm)
1+0.1/-0.05
(Heatsink thickness)
10.5:0.2
16 9
npannnn -~
= = 3
N ST 2
N 1 H
Uy u gy | E
o
x 1 8 B
s S
R 0
ol o
[ \ 0.25+0.15/-0.05
EH:H:H:H:H:H:H]D Pin Assignment
1.AGND
B
12.2:0.2 3.DGND
(Gate remains: Not included in dimensions) 4.CE/SS
5.Reg
(11) 6.N.C
7.SWout
1 8 8.N.C
poaaanng. s
N
— 10.N.C
I e e e 11V
12.B.S
o 13.N.C
_ & 14.Comp
G} Sfu: J 15.VREF
16.N.C
16 9 .
H H H:I H:I H:I H:I H:I Product Mass : Approx 0.86g
1.27:0.25 0.4+0.15/-0.05
EBlock Diagram
SPI-8010A
Vwo VVVVVVV
BS,
O
SWour
Vrer,
D
1V
GND 71,
O
Ny
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1-1-3 DC/DC Converter ICs

HTypical Connection Diagram

SPI-8010A

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

C4: 1000pF

cs C5:0.1uF
C6:0.047uF
C7:0.1uF
C8:0.1uF
R1:47Q

L1: 47uH

D1: SPB-G56S
(Sanken)

Vin Vo

SPI-8010A

CE/SS
Reg Comp AGND  DGND Vrer

B O T i

* * ® * —QO GND

C1

Diode D1

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

Choke coil L1

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

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

Capacitors C1, C2

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

Resistors Rz, Rs

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

Ro— (Vour—VReF) _ (Vour—1) (), R3 = VrRer _ 1 2500(Q)

IRer 2x1073 lRer 2x1073

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

HTa-Po Characteristics

3.00
Pp=Vo ¢ Io<m —1>—VF . Io<1— £>
nx VIN

__ 2.50 fj-a:41.7°C/W(30.8cm’)
%’ ei-a:47.6“0kN(s.a4cm2> Note 1: The efficiency depends on the input voltage and the output cur-
né 2.00 \ rent. Therefore, obtain the value from the efficiency graph and
-(% fj-a:62.5°CIW(0.84cm?) \\ substitute the percentage in the formula above.
_%1.50 \\\\ Note 2: Thermal design for D1 must be considered separately.
1%}
'?, 1.00 \\& Vo : Output voltage
§ \\ VIN : Input voltage

0.50 \\ lo : Output current

ny : Efficiency (%)
0 VF : Diode D1 forward voltage

=30 0 25 50 75 100 125

Ambient Temperature Ta (°C) SPB-G56S+:0.4V(lo=2A)
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1-1-3 DC/DC Converter ICs

SB[ o[o]e RST-TS-T- W Surface Mount, Current Mode Cntrol Step-down Switching Mode

HFeatures
» Compact surface-mount package (HSOP8)
« Introduction of current mode control method
 Output current: 3.5 A
« High efficiency: 90% (Vo = 5 V)
« Built-in reference oscillator (500 kHz)
« A ceramic capacitor can be used for output

« Built-in drooping-type overcurrent and thermal

protection circuits
« Built-in soft start circuit
« Built-in on/off function (Active Hi)
 Low current consumption during off

BApplications
* DVD recorder, FPD-TV
» Onboard local power supplies
* OA equipment

BAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Input Voltage Vin 30 \
Power Dissipation”’ Pp 1.35 W When mounted on glass-epoxy board, 30x30 mm (copper laminate area: 25x25 mm)
Junction Temperature@ T —-30 to +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance(junction to case) Oic 40 °C/W
Thermal Resi (junction to ambient air) Oj-a 74 °C/W When mounted on glass-epoxy board, 30x30 mm (copper laminate area: 25x25 mm)

*1: Limited by thermal protection circuit

*2: Note that the detection temperature for thermal protection is about 140°C.

BRecommended Operating Conditions

Parameter Symbol ST:ZT)%Z Unit Conditions
DC Input Voltage Range VIN Vo+3" to 28 \Y
Output Voltage Range Vo 0.5t024 \
Output Current Range lo 0to 3.5 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of the input voltage range is 4.75 V or Vo +3 V, whichever is higher.
HMElectrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta = 25°C and Vo=5V)
Rating
Parameter Symbol SI-8005Q Unit
min. typ. max.
Referance Volta Vany 0.485 0.500 0.515 v
- [ Conditions V=12V, lo=1A
B AVADJ/AT | 0.05 .
Temperature Coefficient of Reference Voltage ‘ Conditions VINe12V, 1o=1A, Tam—d0 to +85°C mV/°C
Efficiency " — | 90 %
| Conditions Vin=12V, lo=1A
Oscillation Fre fo 450 ‘ 500 ‘ 550 kH
S [ Gonditions V=16V, lo=1A i
. . AVOLINE ‘ 30 ‘ 60
ine Regulation [ Conditions ViN=8 10 28V, Io=1A mv
. AVoLoap ‘ 30 ‘ 60
Load Regulation [ Conditions ViN=12V, 100.1 to 3.5A m
o ) } Is 36 | | 6.0
vercurrent Protection Starting Current ‘ Conditions YN A
Iq | 18 | A
e G Guiet | ‘ Conditions ‘ ViN=12V, lo=0A, Ven=open ‘ =
q(oFF)
| Conditions Vin=12V, lo=0A, Ven=0V uA
IssL 5
SS Pin | Outflow Current at Low Voltage ‘ Conditions ‘ Vet 6V, VssLo0V ‘ uA
- VcEN 2.8 ‘ ‘
BICCTNEEE ‘ Conditions ViN=12V v
EN Pi Ve/EL ‘ ‘ 2.2
in | Low Level Voltage ‘ Conditions Vo2V \
lc/en ‘ 5 ‘
Inflow Current at Low Low Voltage ‘ Conditions VenzoV uA
Error Amplifier Voltage Gain AEA 1000 VIV
Error Amplifier Transformer Conductance GEA 800 uAN
Current Sense Amplifier Impedance 1/GCS 0.35 V/A
Maximum ON Duty DMAX 92 %
Minimum ON Time DMIN 100 nsec.
*: Pin 8 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin.
The SS pin is pulled up to the power supply in the IC, so applying the external voltage is prohibited.
S1-8008Q
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HExternal Dimensions (HSOPS8)

S1-8000Q) Series

Pin 1 Mark

HHHEA

[©

T HHA

0.695 TYP

Pin Assignment

4.40
6.20

Enlarged View of A

LHlos

g2 ®BS

g2 @IN
@SW
@GND
©FB
©COMP
@EN
®SS

Plastic Mold Package Type

HHHAH
Flammability: UL 94V-0
% .90 § Product Mass: Approx. 0.1 g
HHHH
EBlock Diagram
2
IN
oo TTTTTTTTTTTT O - ﬁ‘
: U Current :) :
| osc S::;e j i
| I }
| oo (Bt} O
| = |
1 — r FE
, PWM Drive 7
LOGIC @j 3
Q QSW
: 5v_ldo [j” :
| &
cowua(“v> FB

HTypical Connection Diagram

Ol SWi3 di O
$1-8000Q Rt
L—S comp onp)® O - c2
. X R2 i

OPEN

H

f

%

GND

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




1-1-3 DC/DC Converter ICs

SIS ST Y Surface Mount, Separate Excitation Step-down Switching Mode

HFeatures HLineup

+ Surface-mount package (TO263-5) Part Number SI-8001FDE \ SI-8001FDL

« Output current: 3.5 A Vo(V) Variable(0.8 to 24)

« High efficiency: 83% (Vo =5V, ViN=15V, lo =2 A) Io(A) 3.5

« Requires only 6 discrete components i nction Soft start ‘ ON/OFF

« Built-in reference oscillator (300 kHz)

 Built-in drooping-type overcurrent and thermal  lIAbsolute Maximum Ratings
protection circuits FilE

. AT ear Parameter Symbol Unit Conditions
Built-in soft start circuit (Output ON/OFF SI-8001FDE ‘Sl»8001FDL
available) Input Voltage VIN 43 \
- SI-8001FDE ONIOFF Cortrol oliage Ve - | v

« Built-in on/off function (active Low) Power Dissipation’! Po 3 w When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)

9 2 A o,

- SI-8001EDL Junction Temperature T +150 C
L ion duri i Storage Temperature Tstg —40 to +150 °C

+ Low current consumption during o Thermal Resistance (Junction to Case) Ojc 31 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
- SI-8001FDL Thermal Resistance (Junction to Ambient Air) |~ 6j-a 33.3"1 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)

. . *1 : Limited by thermal protection circuit
BApplications

« DVD recorder, FPD-TV
» OA equipment, such as printers
» Onboard local power supplies

BRecommended Operating Conditions

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

P 1 Symbol Ratings Unit
arameter ymoo SI-8001FDE \ SI-8050FDL "
Input Voltage Range VIN Vo+3" to 40 \
Output Voltage Range Vo 0.8t0 24 \
Output Current Range lo 0to 3.5 A
Operating Junction Temperature Range Tiop —30 to +100 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of the input voltage range is 4.5 V or Vo + 3 V, whichever is higher.
MElectrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta = 25°C and Vo=5V)
Ratings
Parameter Symbol SI-8001FDE SI-8001FDL Unit
min. typ. max. min. typ. max.
- Wl VabJ 0.784 0.800 0.816 0.784 0.800 0.816 v
SERENeEE [ Condions Vin=15V, 0=0.2A Vin=15V, l0=0.2A
Tomoerature Cosficentof Aference Vot AVADJ/AT \ =0.1 \ \ =0.1 \ "G
emperature Boetioient orreterence Yolage | [ Gondtions Vin=15V, 10=0.2A, To=0 to 100°C Vin=15V, 10=0.2A, Te=0 to 100°C
N n | 83 | | 83
%o
Efficiency [Condiions V=15V, 10=2A V=15V, 10=2A
Oscillation F fo 270 | 300 | 330 270 | 300 | 330 e
SHIEEIREPEY [ Congions VIN=15V, I0=2A VIN=15V, I0=2A
T a— AVOLINE ‘ ‘ 80 ‘ ‘ 80 mv
DD e [ Congons VIN=10 {0 30V, I0=2A VIN=10 {0 30V, I0=2A
ST AVoLoaDp ‘ ‘ 50 ‘ ‘ 50 mv
R [Condions VIN=15V, 10=0.2 to 3.5A VIN=15V, 10=0.2 to 3.5A
¢ t Protection Starting Current ° o8 | | o8 | A
vercurrent Frotection starting curren ‘ Conditions ViNm15V VINm15V
Low Level Voltage VssL 0.5 - - - \
SS Pin"" | Outflow Cuurent IssL 6 30 - - - A
at Low Voltage ‘ Conditions ViN=15V, Vss=0V - - - “
ON/OFF Control Voltage (Output on) Ve, IH - - - 0.8 \
ONIOFF Pin? ON/OFF Control Voltage (Output off) Ve, IL - - - 2.0 \
ON/OFF Controll Current (Output on) lo, IH - - - 6 100 uA
‘ Conditions - Ve=2V '
z I I -
P SRSy S— | Conditons Vin=15V, lo=0A Vin=15V, lo=0A
Iq(OFF) 200 600 30 200
uA
[ Condiions Vin=15V, Vss=0V Vin=15V, Ve=2V :
*1: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin. The output is stopped by
setting the voltage of this pin to VSSL or lower. SS-pin voltage can be changed with an
AU ) ) SI-8001FDE SI-8001FDE SI-8001FDE
open-collector drive circuit of a transistor. When using both the soft-start and ON/OFF
functions together, the discharge current from C3 flows into the ON/OFF control transistor.
Therefore, limit the current securely to protect the transistor if C3 capacitance is large. The 5]ss 5[ss 5[ss
SS pinis pulled up (3.7 V typ.) to the power supply in the IC, so applying the external
voltage is prohibited. If this pin is not used, leave it open. c3 c3
*2: Output is OFF when the output control terminal VC is open. Each input level is equivalent to T
LS-TTL. Therefore, the device can be driven directly by LS-TTLs. 77
Vo.ON/OFF Soft start Soft start
28 I ICs +Vo. On/OFF




HExternal Dimensions (TO263-5)

SI-8000FD Series

(Unit : mm)
Case temperature
measurement point 10.0%2
Sl o )
pd (15°) kS " @4)
T = ¢ N s EEREET ,’@l a ™
= =] [
1.5 Dp 02 g @) /(2xR0.45) R Pin Assignment
o g3, @ N
Sg ° @ SW
o @)| o010t 2 — (3 GND (Common to the rear side of the
@ -
Lf X l‘ ’EAM product)
H . o '%*(RO-G) N @ Vaoy
g = B < (
0.68°% 3 £ (m{ ‘E[ ° ® SSorVc
e _T%)O to 6
. 0.8 . JL%ZQ Plastic Mold Package Type
ur ’1 . 5“'7 ) 4z a7 Flammability: UL 94V-0
.99 Product Mass: Approx. 1.48g
[ — Y
10,090
EBlock Diagram
SI-8001FDE SI-8001FDL
E)'N sw o2 10 Vin
5:SS 5:Vc
ON/OFF Latch & O Latch &
Soft Drive ON/OFF Drive
start
} — Vaby
Comp. 4
Error Amp. 7
oo [ 7
GU
HTypical Connection Diagram
1 1
Vin IN sw Vin IN swW
SI-8000FDE SI-8001FDL
ADJ ADJ
+ +
Cs SS GND Ci Vc GND
ﬁ ‘3 B ‘3
T
GND O—» * GND O—e
C1 :470uF C1 :470uF
C2 :680uF C2 :680uF
Cs :0.1u (Only when using soft-start function) L1 :47uH
L1 :47uH Di : SPB-G56S (Sanken)
Di : SPB-G56S (Sanken)
Ics | 29




1-1-3 DC/DC Converter ICs

SIRCD T R IV ISTETAY] Surface-Mount, Separate Excitation Step-down Switching Mode

HFeatures
* Surface-mount package (TO263-5)
» Output current: 5.5 A
+ High efficiency: 83% (at TYP, Vo = 5 V)

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

« Built-in reference oscillator (150 kHz)

* Built-in drooping-type overcurrent and thermal

protection circuits

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

* Low current consumption during off

BApplications
« DVD recorder, FPD-TV
» Onboard local power supplies
» OA equipment

BAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Input Voltage VIN 43 \"
Power Dissipation! Po 3 w When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
Junction Temperature™ T +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Ojc 3 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
Thermal Resistance (Junction to Ambient Air) Oj-a 333 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)

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

BRecommended Operating Conditions

Parameter Symbol Sr;;g::[) Unit Conditions
Input Voltage Range VIN Vo+3" to 40 \
Output Voltage Range Vo 0.8t0 24 \
Output Current Range lo 0to5.5 A VN = Vo+3V
Operating Junction Temperature Range Tiop —30 to +100 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of the input voltage range is 4.5 V or Vo+3 V, whichever is higher.
HElectrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta=25°C and Vo=5V)
Ratings
Paramter Symbol SI-8008HD Unit
min. typ. max.
Reference Voltage Vaby 0.784 0.800 0.816 v
| Conditions ViN=15V, lo=1A
B (AVADJ/AT) | +0.1 | .
Temperature Coefficient of Reference Voltage ‘ Conditions Vine15V, =1 A, To=0 to 100°C mV/°C
. n 83
Efficiency [ Conditions V=15V, 10=3A ‘ *
o fo | 150 | W
Osclllation Frequency [ Conditions VIN=15V, 10=3A ‘
. X AVoLINE ‘ 60 ‘ 80 v
Line Regulation [ Conditions VIN=10 10 30V, 10=3A "
. AVoLoAD ‘ 20 ‘ 50 v
Load Regulation [ Conditions V=15V, 10=0.2 1o 5.5A "
i ] Is 56 | 6.5 | 75
Overcurrent Protection Starting Current ‘ Conditions Vne15V A
Low Level Voltage VssL 0.5 \
eI Outflow Current at Low Voltage lSS‘L Conditions VS;LO oV 30 uA
la ‘ 6 ‘ mA
Quiescent Circuit Current ‘ Conditions V=15V, lo=0A
lqoFF) | 200 | 400 A
| Conditions ViN=15V, Vss=0V ‘
*1: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VSSL or lower. SS-pin voltage
can be changed with an open-collector drive circuit of a transistor. When using both the SI-8008HD SI-8008HD SI-8008HD
soft-start and ON/OFF functions together, the discharge current from C3 flows into the ON/
OFF control transistor. Therefore, limit the current securely to protect the transistor if C3 5[ss TS 5[ss
capacitance is large. The SS pin is pulled up (3.7 V typ.) to the power supply in the IC, so
applying the external voltage is prohibited. If this pin is not used, leave it open. c3 c3
] il il
Vo.ON/OFF Soft start Soft start
+Vo. On/OFF
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SI1-8000HD Series

HExternal Dimensions (TO263-5)

(Unit : mm)
Case temperature
measurement point 10.0%2
s N (8.0)
4 o U (4.4) . .
QJJF ),“5“) = R L Pin Assignment
- aR03 = El — mEE Q IN
615 Dp02 ; @) /(2xR0.45) _ @ SwW
T % g3, @ GND
ag : e @ ADJ
3 . 010°% 3 1G]
i o e
?0_ X “é #5 4202 —
H o B 509 l N Plastic Mold Package Type
% @ i 1l %
o - s (o3 _lioms < Flammability: UL 94V-0
(0.5)
08! 08 Product Mass: Approx. 1.48 g
(‘_7L025) (1.71025) (1.7,\025) (1.7;025)
1 2 3 4 5
9.9'2
@ L®
10.0'%
HEBlock Diagram
SI-8008HD
15 IN
@
5:8S
O—
ON/OFF
Soft
start
ETypical Connection Diagram HReference Data

The acceptable loss of the package is 3 W for the SI-8000HD

1
Vin IN sw series, so some ranges are not available, depending on the
SI-8008HD relation between the input voltage and output current.
ADJ
= SS__GND -
C
1 G J_s ‘3 % 55 I I T T T T
L4 \ When using glass-epoxy board measuring 40x40 mm
T
GND O—e . . ] %
58
% é’ 45 N
g2
T E 40
. € =
C1 :1500uF £z \
C2 :1000uF ’_QE 5 I
Cs3 :0.1uF (Only when using soft-start function) e I
. : k<]
Ca :4.7uF (GMR32ER71H475KA88L (Murata Manufacturing) g 305 00300600800 —7000 72001400 76607800
recommended) = Copper Laminate Area (mm?)
L1 :100uH

Di :FMB-G16L (Sanken)
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1-1-3 DC/DC Converter ICs

SB[ [0 SRST-TT-T M Full-Mold, Separate Excitation Step-down Switching Mode

HFeatures HLineup
» Compact full-mold package (equivalent to Part Number SI-8050E
T0220) Vo(V) 5.0
« High efficiency: 80% ) 0.6
» Requires only 4 discrete components
+ Internally-adjusted phase correction and output ElAbsolute Maximum Ratings
voltage Parameter Symbol Ratings Unit
* Built-in reference oscillator (60kHz) DC Input Voltage ViN 43
A " Po1 14(With infinite heatsink) W
» Built-in overcurrent and thermal protection issipati
circuits P poRebEspete Pp2 1.5(Without heatsink, stand-alone operation) W
Junction Temperature T +125 °C
Storage Temperature Tstg —40to +125 °C
.App"cations Thermal Resistance(junction to case) Oic 7.0 °C/W
X L Thermal Resistance(junction to ambient air) Oj-a 66.7 °C/W
» Power supplies for telecommunication
equipment
» Onboard local power supplies
BRecommended Operating Conditions
Ratings
Parameter Symbol SI-8050E Unit
DC Input Voltage Range VIN 7 to 40 \
Output Current Range lo 010 0.6 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top -30to +125 °C
HElectrical Characteristics (Tac25°C)
Ratings
Parameter SI-8050E Unit
Shfmles) min. typ. max.
Vo 4.80 5.00 5.20
SR [ Conditions VIN=20V, 0=0.3A v
Effici - | 2 | %
R | Conditions ViN=20V, lo=0.3A °
. f \ 60 \
Oscillation Frequency ‘ Conditions VIN=20V, 10=03A kHz
' . AVoune | 80 | 100
10 (TSI [ Conditions VIN=10 to 30V, 10=0.3A mv
) AVoLoap ‘ 30 ‘ 40
Ol [ Conditions VIN=20V, 10-0.1 to 0.4A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 mV/°C
Overcurrent Protection Starting Is1 0.61 A
Current | Conditions Vin=10V
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SI-8000E Series

BExternal Dimensions (TO220F-5) (Unit : mm)
4‘2:02
10-0:02 © 2.81 .2
|\ i) ] —— N
© D éjg | €
9
E ) ~ -
E!
©
: >
~
. Hz_szo.wv
3 ‘7 _ Pin Assignment
‘iit @ VN
@ SWout
A \ (3 GND
<D' X —_ 1)
< I | 5 @ Vos
0.4575% ‘ e ® N.C
3.907 ‘ fﬁ's) Plastic Mold Package Type
8.2> Flammability: UL94V-0
Product Mass: Approx. 2.3g
Forming No. 1101
EBlock Diagram HTypical Connection Diagram
o : 5V : 200uH
v (1) @ SWour
ocp VIN 1 (T TTTTTTTTTTm e T 12 b Vo
Reg. O_"_CI)VIN SWour
i SI-8000E
+ o D1
: CZZ AK06 .
100uF | 1 Vos~y_[Sanken) 330uF
) Vos : a0 NG L
[ S 0
3 5
GND GND
........................ O .
HTa-Pp Characteristics
15 —— - 100 Vo
nfinite heatsink With Silicone Grease Po=Volo <7 _1> -VFlo Q_ T)
Heatsink: Aluminum nx IN
g ]
€10 The efficiency depends on the input voltage and the output cur-
5 1 rent. Therefore, obtain the value from the efficiency graph and
kS 1 substitute the percentage in the formula above.
[N
2 |
a 1 Vo : Output voltage
?g 5 | VN : Input voltage
g L | lo : Output current
- Without heatsink 1 nx : Efficiency (%)
i VF : Diode D1 forward voltage
0
=30 0 25 50 75 100 125 0.4V(AKO06)
Operating Ambient Temperature Ta (°C)
Thermal design for D1 must be considered separately.
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1-1-3 DC/DC Converter ICs

SIRCDION I SRST-TI-T M Full-Mold, Separate Excitation Step-down Switching Mode

BFeatures HLineup
+ Compact full-mold package (equivalent to Part Number SI-8015JF SI-8033JF SI-8050JF SI-8120JF
T0220) Vo (V)* 1.59 3.3 5.0 12.0
« Output current: 1.5A Io (A) 15
« High efficiency: 67 to 88% * VRer(V) for SI-8015JF
* Requires only 4 discrete components
Lnjfgﬂf \I,Iégdg'gsmd phase correction and BAbsolute Maximum Ratings
« Capable of downsize a choke-coil due to IC's Parameter Symbol Ratings Unit
high switching frequency (125kHz). DC Input Voltage VIN 43 \
(Compared with conventional Sanken devices) o Po1 16.6 (with infinite heatsink) w
« Built-in foldback-overcurrent and thermal RS S Po2 1.5 (without heatsink, standalone operation) w
protection circuits Junction Temperature Tj +125 °C
« Output ON/OFF available (circuit current at Storage Temperature Tstg —40to +125 °C
output OFF: 200uA max.) Thermal Resistance (Junction to Case) Oj-c 6.0 °C/W
« Soft start available by ON/OFF pin
BApplications
» Power supplies for telecommunication equipment
* Onboard local power supplies
HRecommended Operating Conditions
Ratings
P Symiee] SI-8015JF" 51-8033JF SI-8050JF SI-8120JF Uit Condlieiz
Vint Vo+2 to 40 5.3 t0 40 7 to 40 1410 40 \ lo=0to 1A
DC Input Voltage Range vin Vo+3 to 40 6.31040 81040 1510 40 v =0 to 1.5A
Output Current Range lo Oto1.5 A ViN=Vo+3V
Operating Junction Temperature Range Tiop -30to +125 °C
* SI-8015JF is a variable output voltage type. The variable output voltage range is from 2.5 V to 24 V.
HElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SI-8015JF SI-8033JF SI-8050JF SI-8120JF Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
- Vo™ 1.558 1.59 1.622 3.234 3.30 3.366 4.90 5.00 5.10 11.76 12.00 12.24
Output Voltage [ Conditions ViN=12V, 10=0.5A V=15V, 10=0.5A VIN=20V, I0=0.5A Vin=24V, 10=0.5A v
n o] 7] = s :
‘ Conditions Vin=12V, lo=0.5A Vin=15V, lo=0.5A Vin=20V, l0=0.5A ViN=24V, lo=0.5A °
o f | 125 | | 125 | | 125 | | 125 |
Oeclllation Frequency [ Conditions ViN=12V, I0=0.5A V=15V, I0=0.5A VIN=20V, I0=0.5A Vin=24V, 10=0.5A kHz
_ _ AVouine | 25 | 80 | 25 | & | 40 | 100 | e0 | 130
SR [Conditions | Vin=8 t0 30V, 10=0.5A Vin=8 10 30V, lo=1.0A Vin=1010 30V, lo=1.0A Vin=18 10 30V, lo=1.0A mv
! AVoLoa | 10 [ =0 | 10 [ a0 10 | 40 | 10 | 40
oad Regulation [ Condiions | V=12V, 10=02 0 0.8A Vin=16V, 10=0.5 to1.5 ViN=20V, 10=0.5 to 1.5A Vin=24V, 10=0.5 to 1.5A mv
g ool | pvoiaT 05 £05 05 1.0 mv/°C
Overcurrent Protection Is1 1.6 1.6 1.6 1.6
Starting Current ‘ Conditions Vin=12V ViN=15V ViN=20V ViN=24V
ONOFE™S Low Level Voltage VssL 0.5 0.5 0.5 0.5
i Outflow Current IssL 100 100 100 100
Terminal| ot Low Voltage | [ Conditions VssL=0V VssL=0V VssL=0V VssL=0V HA
2 7] [ 7 ] [ 7 ] [ 7]
Quiescent Circuit | Conditions Vin=12V, 10=0A Vin=15V, 10=0A ViN=20V, l0=0A Vin=24V, 10=0A mA
Current lqoFF) | 200 | | 200 200 | | 200
‘Conditions Vin=12V, Vonorr=0.3V Vin=15V, Vonorr=0.3V ViN=20V, Vonorr=0.3V ViN=24V, VonorF=0.3V KA
*1: Reference voltage for SI-8015JF *3: Temperature Coefficient of Reference Voltage for SI-8015JF
*2: VRer for SI-8015JF *4: AVRer/ATa for SI-8015JF
*5: Pin 5 is the ON/OFF pin. Soft start at power on can be performed with a capacitor connected
to this pin.
The output can also be turned ON/OFF with this pin. The output is stopped by setting the SI-8000JF SI-8000JF SI-8000JF
voltage of this pin to VssL or lower. ON/OFF-pin voltage can be changed with an open-collec-
tor drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, 5] ON/OFF TN/OFF 5[] ON/OFF
the discharge current from Cs flows into the ON/OFF control transistor. Therefore, limit the
current securely to protect the transistor if C3 capacitance is large. The ON/OFF pin is pulled c3 c3
up to the power supply in the IC, so applying the external voltage is prohibited. If this pin is not T
used, leave it open. e 7J7_ ;I;
Vout. ON/OFF Soft start Soft start
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HExternal Dimensions (TO220F-5)

SI-8000JF Series

(Unit : mm)
4-210.2
10_050.2 o 28: .2N
T T N —
& ~ 0] 'Y -] 2
<ty 1
{% ~ =
?‘»_
|
7 &
~
1 2_61015 Pin Assignment
17 ® VN
ii B @ SWour
® GND
T ‘ @ Vos
©o
< ‘ 5 ® ON/OFF
«©
045793 ‘ 7
‘ Plastic Mold Package Type
3L e Flammability: UL94V-0
: Product Mass: Approx. 2.3g
Forming No.1101
EBlock Diagram
SI-8015JF 8033JF, 8050JF, 8120JF
10 in swou |, 10 in swout |
5:ON/OFF 5:ON/OFF
Latch& Latch&
Ol\é/OOﬁF F Drive Ol\é/OOﬁF F Drive
Start Start
VREF
4
ano [ A
3U
HTypical Connection Diagram
SI-8015JF 8033JF, 8050JF, 8120JF
L1 L1
ViN ! ViN sSw 2 W O Vour ViN ! ViN Sw ZH'JM\*%VOUT
4
SI-8015JF |, R = Gt SI-8000JF Vs
VREF
I ON/%FF GNg - = H2¢ 77 470uF o 2 0N<0€,FF GN:I:; eri % ce
i o | REF -
TTCs
GND O— . OGND GND . OGND
IRer shall be approx. 2mA.
C1:50V/220uF C1: 50V/220uF
C2 : 25V/470uF C2 : 25V/470uF
Cs : 10V/0.47uF (Only when using soft-start function) Ca : 10V/0.47uF (Only when using soft-start function)
Ca : 6800pF Lt : 100uH
L+ : 100uH VouT— VREerF x (R1+R2) Di : RK16 (Sanken)
Di : RK16 (Sanken) - R2
Ics | 35




1-1-3 DC/DC Converter ICs

SR p g ST XY Full-Mold, Separate Excitation Step-down Switching Mode

HFeatures

« Compact full-mold package (equivalent to
TO220)

« Output current: 1.5 A

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

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

» Output ON/OFF available (circuit current at
output OFF: 200uA typ.)

« Soft start available by ON/OFF pin

BApplications
» Onboard local power supplies
+ AV equipment
» OA equipment

HLineup
Part Number SI-8008TFE SI-8050TFE
Vo (V) Variable (0.8 to 24) 5
lo (A) 1.5
BAbsolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43 \
Pp1-1 17.8 (with infinite heatsink) Limited by thermal protection, Timax=150°C
Lo Pp1-2 14.2 (with infinite heatsink) Timax=125°C
Power Dissipation - - - w — -
Pp2-1 2.15 (without heat sink, standalone operation) Limited by thermal protection, Timax=150°C
Pp22 1.72 (without heatsink, standalone operation) Timax=125°C
Junction Temperature* T -30t0 +150 °C
Storage Temperature Tstg —40t0 +150 °C
Thermal Resistance (Junction to Case) Oic 7 °C/W
Thermal Resistance (Junction to Ambient Air) Oj-a 58 °C/W

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

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

HRecommended Operating Conditions
Ratings .
Parameter Symbol SI-8008TFE SI-8050TFE Unit
Input Voltage Range VIN Vo+3"" to 40 8 to 40 \
Output Voltage Range Vo 0.8to0 24 5.0 \
Output Current Range lo 0Oto1.5 A
Operating Junction Temperature Range Tiop —20to +125 °C
Operating Temperature Range Top —20 to +85 °C
*1: The minimum value of an input voltage range is the higher of 4.5V or Vo+ 3 V.
HElectrical Characteristics .
(Ta=25°C)
Ratings Ratings
Parameter Symbol SI-8008TFE SI-8050TFE Unit
min. typ. max. min. typ. max.
Outout Vol Vo 4.90 5.00 5.10
utput Voltage
(Reference Voltage) (VApy) 0.784 0.800 0.816 \
‘ Conditions ViN=15V, 1o=0.1A ViN=15V, lo=0.1A
+
Temperature Coefficient of Output Voltage AVo/AT 05 .
(Temperature Coefficient of Reference Voltage) (AVREF/AT) 0.1 mv/°C
‘ Conditions ViN=15V, lo=0.1A, Tc=0 to 100°C ViN=15V, lo=0.1A, Tc=0 to 100°C
Efficiency n ‘ 81 ‘ 81 o
| Conditions ViN=15V, lo=0.5A ViN=15V, lo=0.5A °
Oscillation Frequency fo ‘ 300 ‘ 300 ‘ kHz
‘ Conditions VIN=15V, 1o=0.5A VIN=15V, lo=0.5A
, ] AVoLNE | e0 | 80 | 60 | 80
Line Regulation — mV
‘ Conditions ViN=10 to 30V, lo=0.5A Vin=10 to 30V, lo=0.5A
Load Regulation AVoLoro ‘ 10 ‘ 40 ‘ 10 ‘ 40 mV
s ‘ Conditions ViN=15V, 10=0.2 to 1.5A ViN=15V, 10=0.2 to 1.5A
Overcurrent Protection Is 1.6 ‘ ‘ 1.6 ‘ ‘ A
Starting Current ‘ Conditions Vin=15V Vin=15V
Low Level Voltage | VssL 0.5 0.5 Vv
ON/OFF Pin* | Qutflow Current at | IssL 10 40 10 40 A
Low Voltage ‘ Conditions VssL=0V VssL=0V K
I [ 6 ] [ 6 ]
mA
Quiescent Gircuit Current ‘ Conditions ViN=15V, lo=0A VIN=15V, lo=0A
lq(0FF) | 200 | 400 | 200 | 400 A
[ Gonditions ViN=15V, Vss=0V Vin=15V, Vss=0V .
*: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to this
pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting the
voltage of this pin to VSSL or lower. SS-pin voltage can be changed with an open-collector SI-8000TFE SI-8000TFE SI-8000TFE
drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, the
discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the cur-
rent securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the 5SS 5Jlss 5|SS
power supply in the IC, so applying the external voltage is prohibited. If the pin is not used,
leave it open. T c3 ;I/; c3
777
Vo.ON/OFF Soft start Soft start
+Vo.ON/OFF
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SI-8000TFE Series

HExternal Dimensions (TO220F-5)

(Unit : mm)

4_610.6

<
SR

1

Plastic Mold Package Type

4.2t0.2
10.0%2 o NPYSE
| ° NE
|\ il N — o
& o] 5 ] ¢
<ty &
{B - 4
S
o)
|
7 & Pin Assignment
S @ IN
{D 1P @ sw
oo T © GND
i \ ‘ \ \ 0.957'% ‘ = @ ADJ
AN G ® ss
I ossis2
\
‘ P1.7:7x4=6.8°07 045%% ] ‘ Flammability: UL94V-0

: Product Mass: Approx. 2.3
3.9%07 |@4.3) PP o

EBlock Diagram HTypical Connection Diagram
! sw
SI-8008TFE ViN IN
1IN sW i,
O Q SI-8000TFE
5i88 Ci ji GND
O L 220uF 5 ‘3
atch &
ON/OFF Drive
Soft Start —J_C3
} Thermal ADJ GNDO—# -
Comp. Protection >4
Error Amp. A
C1:220uF
C2 : 470uF
GND Voltage Cs :1uF (Only when using soft-start function)

A L1 :47uH
Di : RK16 (Sanken)
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1-1-3 DC/DC Converter ICs

SR [c] BET-Te[-T- 3 Compact, Separate Excitation Step-down Switching Mode

BFeatures BAbsolute Maximum Ratings
+ DIP 8 pin package Parameter Symbol Ratings Unit
» Output current: 1.5A DC Input Voltage ViN 53 \
« High efficiency: 86% (at Vin = 20V, lo = 1A, Vo Power Dissipation Po"! 1 w
=5V) Junction Temperature Tj +125 °C
+ Capable of downsize a choke-coil due to IC's Storage Temperature Tstg —40to +125 °C
high switching frequency (250kHz). (Com- Thermal Resistance (junction to case) O 28 °C/W
pared with conventional Sanken devices) Thermal Resistance (junction to ambient air) Ofa 100 °C/W
* The output-voltage-variable type can vary its *1: Limited by thermal protection.
output voltage from 1V to 14V because of its
low reference voltage (Vref) of 1V.
» Wide Input Voltage Range (8 to 50V)
» Output ON/OFF available
» Built-in overcurrent protection and thermal
protection circuits
HEApplications
* Onboard local power supplies
» OA equipment
« For stabilization of the secondary-side output voltage of switching power supplies
BRecommended Operating Conditions
Ratings )
Parameter Symbol S1-8010GL Unit
DC Input Voltage Range VIN (8 or Vo+3)" to 50 \
Output Voltage Range Vo 1to 14 \
Output Current Range™ lo 0.02t0 1.52 A
Operating Junction Temperature Range Tiop -30to +125 °C
Operating Temperature Range Top -30to +125 °C
*1: The minimum value of an input voltage range is the higher of either 8V or Vo+3V.
*2: Please be sure to let the output current run more than 20 mA. When using by less than 20 mA, there is a possibility that the output voltage becomes unstable.
HElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SI-8010GL (Variable type) Unit
min. typ. max.
Riseeee Ve VHEFV : 0.97 1.00 1.03 v
| Conditions Vin=12V, lo=1A
Efficiency Eft ‘ 8 ‘ %
| Conditions ViN=20V, lo=1A, Vo=5V
_ Fosc ‘ 250 ‘
Oscillation Frequency ‘Conditions Vine12V, lo=1A kHz
. . AVOLINE 20 40
10 (gL [Conditions ViN=10 10 30V, lo=1A m
. AVoLoap ‘ 10 ‘ 30
Load Regulation |[Conditions VIN=12V, 10=0.1 to 1.5A mv
Temperature Coefficient
of RSference Voltage AVRer/ATa =05 mv/eC
Overcurrent Protection Is 1.6
Starting Current ‘Conditions Vin=12V A
Quiescent Circuit Current ‘Colzditions ‘ V\N=12\7/, Io=OA ‘ mA
o lq(oFF) \ \ 400
e et O Ol ‘Conditions ViN=12V, VonoFF=0.3V uA
CE/SS' Low Level Voltage VssL 0.5 \
Terminal Terminal Outflow IssL 50 A
Current at Low Voltage ‘ Conditions VssL=0V !
*: Pin 2 is the CE/SS pin. Soft start at power on can be performed with a capacitor
connected to this pin.The output can also be turned ON/OFF with this pin. The output is
stopped by setting the voltage of this pin to VssL or lower. CE/SS-pin voltage can be S1-8000GL SI-8000GL S1-8000GL
changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current o[ CE/SS sz/SS > cE/SS
from C4 flows into the ON/OFF control transistor. Therefore, limit the current securely to
protect the transistor if Cs capacitance is large. The CE/SS pin is pulled up to the power C4 Cc4
supply in the IC, so applying the external voltage is prohibited. T ;I;
777
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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EExternal Dimensions (DIP8)

S1-8000GL Series

(Unit: mm)
o
3
N N
) Pin Assignment
1.GND
| Ny N [y NN [y |
1 3402 4 2. CE/SS
3. Reg
4. SWout
5.VIN
6.B.S
7. Comp
8. VREF
0.25:01 )
Plastic Mold Package Type
Flammability: UL 94V-0
Product Mass: Approx. 0.49 g
0°to 15°
| |, 0.89TYP
EBlock Diagram HTa-Pp Characteristics
SI-8010GL 2 100 Vo
18 Pp=Vo I0<— —1>—VF' Io<1— —>
O ® ny VIN
Vin —1
% 14 Note 1: The efficiency depends on the input volt-
< 12 age and the output current. Therefore, ob-
£ ] saoow tain the value from the efficiency graph and
Q
@ substitute the percentage in the formula
2 08
g _ above.
3 o Note 2: Thermal design for D1 must be considered
o 04 separately.
0.2
0 Vo : Output voltage
-25 0 25 50 75 100 125 .
Ambient Temperature Ta (°C) ViN Input VOhage
lo : Output current
ny : Efficiency
VF : Diode D1 forward voltage
RK16--:0.4V(lo=1A)

HTypical Connection Diagram

SI-8010GL

C1: 220uF/63V C8: 0.1uF

C2: 470uF/25V R1:47Q

C3:0.1uF L1:47uH
o ‘ ve C4: 1000pF D1: RK16

O CE/SS C5:0.1uF (Sanken)

c7 Reg Comp GND cs Cé6: 0.047,MF
T | AT 7 C7:0.14F
C4 C5 C6
GNDO— : I T T T . . OGND Ro- (Vour-Vrer) _ (Vour—1) (@), R3 = VRer _ 1 £500(Q)
) IREF 2x1078 IrRer  2x1072
Diode D1

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

Choke coil L1

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

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

Capacitor C1, C2

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

Resistors Rz, Rs

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

* To create the optimum operating conditions, place the components as close as possible to each other.
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1-1-3 DC/DC Converter ICs

ST SIRSTY - Full-Mold, Separate Excitation Step-down Switching Mode

HFeatures HLineup
» Compact full-mold package (equivalent to Part Number SI-8033S SI-8050S SI-8090S SI-8120S SI-8150S
TO220) Vo(V) 3.3 5.0 9.0 12.0 15.0
« Output current: 3.0A lo(A) 3.0
« High efficiency: 79 to 91% . .
* Requires only 4 discrete components BAbsolute Maximum Ratmgs
« Internally-adjusted phase correction and output STYEY :arameter Sy\'/"bm RT;QS U\'}'t
nput Voltage IN
voltage
g 5 Dissipati Ppo1 18(With infinite heatsink) W
* Built-in reference oscillator (60kHz) ower Lissipation Pp2 1.5(Without heatsink, stand-alone operation) w
« Built-in overcurrent and thermal protection Junction Temperature Ll +125 °c
circuits Storage Temperature Tstg —40 to +125 °C
o L SW Terminal Applied Reverse Voltage Vsw —1 \
: BUIIFI_IEIS;)ﬂ start circuit (Output ON/OFF Thermal Resistance(junction to case) Oj-c 55 °C/W
available
*35V for SI-8033S
BApplications
» Power supplies for telecommunication equip-
ment
» Onboard local power supplies
HRecommended Operating Conditions
Ratings '
ey Siylae! 51-80335 51-8050S 51-8090S SI-8120S 51-8150S Uil
DC Input Voltage Range VIN 5.5t028 7 to 40 12to0 40 1510 40 18to 40 \
Output Current Range lo 010 3.0 A
Operating Junction Temperature Range Tiop -30to +125 °C
HElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SI-8033S SI1-8050S SI-8090S SI1-8120S SI-8150S Unit
min. typ. max. | min. typ. max. | min. typ. max. | min. typ. max. | min. typ. max.
S1-80008*! 317 | 330 | 343 | 480 | 500 | 520 | 855 | 900 | 945 | 1150 | 1200 | 1250 | 14.25 | 1500 | 15.75
Output Voltage S1-8000SS Vo 3234 | 330 | 3366 | 490 | 500 | 5.10 D — — %
‘ Conditions ViN=15V, lo=1.0A ViN=20V, lo=1.0A ViN=21V, lo=1.0A ViN=24V, lo=1.0A ViN=25V, lo=1.0A
oo ) [ | [ o | [ = | [ o | [or | )
y ‘ Conditions Vin=15V, lo=1.0A ViN=20V, lo=1.0A Vin=21V, lo=1.0A Vin=24V, lo=1.0A ViN=25V, lo=1.0A °
Occilation F f | 60 | | 60 | | 60 | | 60 | | &
S [ Conditons V=15V, lo=1.0A V20, lo=1.0A V=21V, lo=1.0A V24, lo=1.0A V=25V, lo=1.0A khz
Line Roaulat AVoLne | 5 | & 4 [ 100 | 50 [ 120 60 | 130 | 60 [ 1m0
DD e [ Conditons Vin=8 fo 26V, o=1.0A Vn=1010 30, lo=1.0A V151030V, lo=1.0A Vn=1810 30, lo=1.0A V=21 1030V, lo=1.0A mv
Load Reaulati AVoLow | 10 [ % 10 | 4 | 10 | « 10 | 4 | 10 | «
R [ Condiions V=15V, =05 10 154 V=20V, lo=05 0 154 V=21V, =05 10 154 Viv=24V,lo=05 0 154 V=25V, =05 10 154 mv
Temperature Coefficient of AVO/ATa +0.5 0.5 +1.0 +1.0 £1.0 mvV/°C
Output Voltage
Overcurrent Protection Is1 31 341 31 341 31
Starting Current Conditions Vin=15V ViN=20V Vin=21V ViN=24V Vin=25V A

*1: “S” may be printed to the right of the marking (except SI-8090S, SI-8120S, SI-8150S).
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HExternal Dimensions (TO220F-5)

SI-8000S Series

(Unit : mm)
10.0°2 ©
T
& ol
N e
i g Pin Assignment
e @ v
sl @ SWour
® GND
2 L] i @ Vos
sssE] } : ® ss
3.9:07 |(43)
8207 Plastic Mold Package Type
Flammability: UL94V-0
Forming No. 1101 Product Mass: Approx. 2.3g
EBlock Diagram
Vin 1 O : 2 SWour
4 Vos
=0
58S 3 GND
HTypical Connection Diagram
”””””””””” L, kL Vo
SWOUTQ_‘
SI-8000S 3 Ao, . Ci2 : 1000uF
i Cz L1 :150uH
Vosy | D1 : RK46(Sanken)
S.S GND 34
N O
GND
O
HTa-Pp Characteristics
100 Vo
20 ‘ Pp=Vorlo <— —1> —Vrelo <1— —)
Infinite heatsink With Silicone Grease nx ViN
_ Heatsink: Aluminum The efficiency depends on the input voltage and the output current.
g1 200x200x2mm Therefore, obtain the value from the efficiency graph and substi-
o
't 23 C/‘W) tute the percentage in the formula above.
'(% 100x100x2mm
-%10 (5:27CIW) Vo : Output voltage
Q e VIN : Input voltage
% s (7.6°C/W) \ lo : Output current
o ‘ \\ nx : Efficiency (%)
\Without heatsink \ VF : Diode D+ forward voltage
o \ ] 0.5V(RK46)
25 0 25 50 75 100 125
Operating Ambient Temperature Ta (°C) . .
Thermal design for D1 must be considered separately.
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1-1-3 DC/DC Converter ICs

SI-8100QL Series

HFeatures
» DIP8 package

« Introduction of current mode control method

« Output current: 3.5A
« High efficiency: 90% (Vo=5V)
« Built-in reference oscillator (350kHz)

« Built-in drooping-type overcurrent and thermal

protection circuits
« Built-in soft start circuit
« Built-in on/off function (Active Hi)

* Low current consumption during off

BApplications
« DVD recorder, FPD-TV
» Onboard local power supplies
* OA equipment

HElectrical Characteristics

Current Mode Control Step-down Switching Mode

HAbsolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions
Input Voltage VIN \
Power Dissipation! Po 1.56 w When mounted on glass-epoxy board measuring 70x60 mm (copper laminate area: 1310 mm?)
Junction Temperature™ Tj —-30to +150 °C

Storage Temperature

Tstg | —40to +150 °C

Thermal Resistance (Junction to Case)

6j-c

Thermal Resistance (Junction to Ambient Air)

6j-a

°C/W | When mounted on glass-epoxy board measuring 70x60 mm (copper laminate area: 1310 mm?)

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

BRecommended Operating Conditions

Parameter Symbol atings Unit Conditions
SI1-8105QL
Input Voltage Range VIN Vo+3"to 28 Vv
Output Voltage Range Vo 0.5t024 \"
Output Current Range lo 0to 3.5 A
Operating Junction Temperature Range Tjop -30to +125 °C
Operating Temperature Range Top —30 to +85 °C

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

(When Ta=25°C and Vo=5V)

Ratings
Parameter Symbol SI1-8105QL Unit
min. typ. max.
- Vaby 0.485 0.500 0.515 v
eference Voltage [ Conditions Vin=12V, lo=1A
B (AVADJ/AT) | 0.05 Ve
Temperature Coefficient of Reference Voltage ‘ Conditions ViNe12V, 10=1A, Ta——40 to +85°C m
. n 90 o
Efficiency [ Conditions V=12V, Io=1A »
Oscillation Fre: o 815 ‘ 950 385 kHz
— | Conditions VIN=16V, lo=1A
[T p— AVOLINE ‘ 30 60 mv
gulation [ Conditions Vin=8 0 28V, lo=1A
YR AVoLoAD ‘ 30 60 mv
gt [ Conditions VIN=12V, 10=0.1 to 3.5A
o i ] Is 36 | 6.0 A
vercurrent Protection Starting Current ‘ Conditions Vo2V
Iq \ 18 A
@uitesesit Gt G ‘ Conditions Vin=12V, lo=0A, VEN=0pen
lq(oFF) ‘ 20 WA
| Conditions Vin=12V, 10=0A, Ven=0V ‘
SS Pin Outflow Current at Low Voltage Isst 5 uA
| Conditions Vin=12V, VssL=0V
High Level Voltage Vo 28 \
‘ Conditions Vin=12V
EN Pin Low Level Voltage - | 22 v
‘ Conditions Vin=12V
Inflow Current at Low Voltage loex ‘ 5 uA
‘ Conditions VEN=0V
Error Amplifier Voltage Gain AEA 1000 VIV
Error Amplifier Transformer Conductance GEA 800 uA/NV
Current Sense Amplifier Impedance 1/GCS 0.35 V/A
Maximum ON Duty DMAX 92 %
Minimum ON Time DMIN 100 nsec.
*: Pin 8 is the SS pin. Soft start at power on can be performed with a capacitor connected to this pin.
The SS pin is pulled up to the power supply in the IC, so applying the external voltage is prohibited.
S1-8100QL
sjj;s
T C5
777
Soft start
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SI-8100QL Series

HExternal Dimensions (DIP8) (Unit : mm)
8 7 6 5
[ —1 1 1
[
o
D 3
© Pin Assignment
TS 7 s
2 IN
9.4+0.3 - o 8 sw
- < S .
B N @ GND
® FB
(® COMP
@EN
® SS
0.25:9, Plastic Mold Package Type
N Flammability: UL 94V-0
i Product Mass: Approx. 0.49 g
]
Bl 025 @]
0.89 TYP 0o 157
EBlock Diagram
2
IN
T TTTTTTTTTTTTTTT T O - ﬁ\
: - Current : :
: gl |
| Coer ™[R ) Qs
| 3 |
| |
Qsw
; 52"’ 57 1
I i.‘ 5
COMP? Ampd— | FB
| E-UVLO . L—« 0.5V .
[ @ O---=---=-=-=---
4 8
GND SS
HTypical Connection Diagram
C1:10u F/50V
(Murata: GRM55DB31H106KA87)
Vi C2:22u F/16V
ﬂ (Murata: GRM32ER71A226KE20)
5 ] ca— ) Vo C3:560pF
IN BS gy ,an O (Murata: GRM18 Type)
O—Ten C4:10nF
SI-8105QL R1 (Murata: GRM18 Type)
c1 8 FB5—: Vee C5:10nF
CoMP aND|” Pt gy i C2 (Murata: GRM18 Type)
L1:10u H
400 D1:SPB-G56S (Sanken)
SJPB-L4 (Sanken)
Ggg’ ‘ OPENT G(N)D R1:46kQ (When Vo = 5 V)
R2:5.1kQ
R3:24kQ
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1-1-3 DC/DC Converter ICs

SI-8000FFE Series

Full-Mold, Separate Excitation Step-down Switching Mode

HFeatures

« Compact full-mold package (equivalent to
TO220)

 Output current: 3.5 A

« High efficiency: 83% (Vo =5V, ViN=15V,lo =2A)
» Requires only 6 discrete components

« Built-in reference oscillator (300 kHz)

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

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

BApplications
« DVD recorder, FPD-TV
* OA equipment, such as printers

» Onboard local power supplies

HLineup
Part Number SI-8001FFE
Vo (V) Variable (0.8 to 24)
lo (A) 35
Function Soft start

BAbsolute Maximum Ratings

Ratings . "

Parameter Symbol SI-8001FFE Unit Conditions
Input Voltage VIN 43 \"
Power Dissipation Po1-1 22.7 W Limited by thermal protection circuit, Ti=150°C
(With infinite heatsink) Ppi-2 18.2 Ti=125°C
Power Dissipation Po2-1 215 W Limited by thermal protection circuit, Timax=150°C
(Without heatsink) Pp22 1.72 Ti=125°C
Junction Temperature Ti +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Bj-c 55 °C/W
Thermal Resistance (Junction to Ambient Air) Oj-a 58 °C/W

*.

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

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

HRecommended Operating Conditions

Ratings .
Parameter Symbol SI-8001FFE Unit
Input Voltage Range VIN Vo+3" to 40 \Y
Output Voltage Range Vo 0.8t024 \
Output Current Range lo 0to 3.5 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30 to +85 °C
*: The minimum value of the input voltage range is 4.5 V or Vo +3 V, whichever is higher.
HElectrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta=25°C and Vo=5V)
Ratings
Parameter Symbol SI-8001FFE Unit
min. typ. max.
Reference Volta Vapy 0.784 0.800 0.816 v
o [ Conditions V=15V, 0=0.2A
Temperature Coefficient of Reference Voltage AVaoJAT ‘ =01 ‘ mV/°C
‘ Conditions ViN=15V, 10=0.2A, Tc=0 to 100°C
- n \ 83 \ .
Efficiency [ Conditions V=15V, I0=2A "
Oscillation Fre fo 2o ‘ 800 ‘ 330 kHz
A [ Conditions V=15V, 10=2A
Line Regulation AVoune ‘ % ‘ 80 mv
| Conditions Vin=10 to 30V, lo=2A
) AVoLoAD ‘ 15 ‘ 50 v
Load Regulation [ Conditions VN=15V, 10=0.2 to 3.5A "
Overcurrent Protection Starting Current s — 36 ‘ ‘ A
‘ Conditions Vin=15V
Low Level Voltage VssL 0.5 \
SS Pin Outflow Current at Low Voltage tsst — 6 80 uA
| Conditions Vin=15V, Vss=0V
lg _ ‘ 6 ‘ mA
Quiescent Circuit Current | Conditions V=15V, lo=0A
l(oFF) | 200 | 600 A
| Conditions Vin=15V, Vss=0V ‘
*: Pin 5is the SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VSSL or lower. SS-pin voltage SI-8000FFE SI-8000FFE SI-8000FFE
can be changed with an open-collector drive circuit of a transistor. When using both the
soft-start and ON/OFF functions together, the discharge current from C3 flows into the ON/
OFF control transistor. Therefore, limit the current securely to protect the transistor if C3 5|SS SES 5(SS
capacitance is large. The SS pin is pulled up (3.7 V typ.) to the power supply in the IC, so
applying the external voltage is prohibited. If this pin is not used, leave it open. —|_ c3 c3
] il il
Vo.ON/OFF Soft start Soft start
+Vo. ON/OFF
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SI-8000FFE Series

HExternal Dimensions (TO220F-5)

(Unit : mm)
4-210.2
10.0%% o 2.2
c 3
s A S E &
i B2 N 1
@ ™. N Pin Assignment
E DIN
= & @sw
~ ® GND
I 2601 @ ADJ
| 1@1 | 3 88
SO |18
N ‘ I .05 Plastic Mold Package Type
S B ETT .
T T o852 A T Flammability: UL 94V-0
| | | < Product Mass: Approx. 2.3 g
| P1.7:07x46,8:07 0457587 || ‘
i i
m 3.9907 |4.3)
Ll
w
EBlock Diagram
1IN SW (o
D Q
585
O—
ON/OFF
Soft
start
ADJ
04
HTypical Connection Diagram
1
ViN IN sw
SI-8001FFE
ADJ
+
c SS GND
=P
T
GND O—= .
C1 :470uF
C2  :680uF
Cs :0.1uF(Only when using soft-start function)
L1 :47uH
D1 :RK46(Sanken)
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1-1-3 DC/DC Converter ICs

HFeatures

« Compact full-mold package (equivalent to

TO220)
« Output current: 5.5 A
« High efficiency: 83% typ. (at Vo =5 V)
» Requires only 4 discrete components

« Built-in reference oscillator (150 kHz)

* Built-in drooping-type-overcurrent and

thermal protection circuits

IR0 o | I SSTTEYY Full-Mold, Separate Excitation Step-down Switching Mode

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

available)

BApplications

» Onboard local power supplies

» OA equipment

HLineup
Part Number SI-8008HFE S|-8050HFE
Vo (V) Variable (0.8 to 15) 5
lo (A) 55
BAbsolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN ] \"
Pp1-1 25 (with infinite heatsink) Limited by thermal protection, Timax=150°C
T Pp1-2 20 (with infinite heatsink) Timax=125°C
Power Dissipation - w
Pp2-1 2.15 (without heat sink, standalone operation) Limited by thermal protection, Timax=150°C
Pp22 1.72 (without heatsink, standalone operation) Timax=125°C
Junction Temperature* T +150 °C
Storage Temperature Tstg —40t0 +150 °C
Thermal Resistance (Junction to Case) Oic 5 °C/W
Thermal Resistance (Junction to Ambient Air) Oj-a 58 °C/W

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

HRecommended Operating Conditions

Ratings .
Parameter Symbol SI-8008HFE SI-8050HFE Unit
Input Voltage Range VIN Vo+3"" to 40 8 to 40 \
Output Voltage Range Vo 0.8t0 24 5.0 \%
Output Current Range lo 0to5.5 A
Operating Junction Temperature Range Tiop —30to +125 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of an input voltage range is the higher of 4.5V or Vo+ 3 V.
HElectrical Characteristics ,
(Ta=25°C)
Ratings Ratings
Parameter Symbol SI-8008HFE (at Vo = 5 V) SI-8050HFE Unit
min. typ. max. min. typ. max.
U Vo 4.90 5.00 5.10
uipdtvoliage (Vao) 0.784 0.800 0816 v
(Reference Voltage)
‘ Conditions ViN=15V, lo=1A ViN=15V, lo=1A
+
Temperature Coefficient of Output Voltage AVo/AT 0.5 .
(Temperature Coefficient of Reference Voltage) (AVADY/AT) 0.1 mv/°C
‘ Conditions ViN=15V, lo=1A, Tc=0 to 100°C Vin=15V, lo=1A, Tc=0 to 100°C
Efficiency n ‘ 83 ‘ 83 ‘ %
| Conditions ViN=15V, lo=3A Vin=15V, lo=3A
Oscillation Frequency fo ‘ 150 ‘ ‘ 150 ‘ KHz
| conditions ViN=15V, lo=3A ViN=15V, lo=3A
AV
Line Regulation OLINE — ‘ 60 ‘ 80 ‘ 60 ‘ 80 mV
| Conditions Vin=10 to 30V, lo=3A Vin=10 to 30V, lo=3A
AV
Load Regulation OLOAD — ‘ 20 ‘ 50 ‘ 20 ‘ 50 mV
‘ Conditions Vin=15V, 10=0.2 to 5.5A ViN=15V, 10=0.2 to 5.5A
Overcurrent Protection Is 5.6 ‘ ‘ 5.6 ‘ ‘ A
Starting Current ‘ Conditions ViN=15V Vin=15V
Low Level Voltage | VssL 0.5 0.5 Vv
ON/OFF Pin* | Outflow Current at | IssL 10 30 10 30 A
Low Voltage ‘ Conditions VssL=0V VssL=0V K
: ) e ] 6 | "
Quisscent Circuit Current | Conditions ViN=15V, lo=0A ViN=15V, lo=0A
lq(oFF) | 200 | 400 | 200 | 400 A
‘ Conditions ViN=15V, Vss=0V ViN=15V, Vss=0V "
*: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to this
pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting the
voltage of this pin to VSSL or lower. SS-pin voltage can be changed with an open-collector SI-8000HFE SI-8000HFE SI-8000HFE
drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, the
discharge current from C3 flows into the ON/OFF control transistor. Therefore, limit the cur-
rent securely to protect the transistor if C3 capacitance is large. The SS pin is pulled up to the 58S TS 5|8S
power supply in the IC, so applying the external voltage is prohibited. If the pin is not used,
leave it open. T cs3 ;I/; c3
7J7' 777
Vout. ON/OFF Soft start Soft start
+Vout. ON/OFF
46 | Ics




SI-8000HFE Series

HExternal Dimensions (TO220F-5)

(Unit : mm)
42102
10_010.2 o ‘2l_8i.2
=4 ‘ o
T AW} o == E‘\l
&~ 0] 'Y; s
<ty I
@ < -
&
= ~
N Pin Assignment
<_»2_6&.1\.’ @ VIN
el \ @ sw
LBILBARIY | | Sl ® GND
aliathl ‘!‘0-95“"5 @ ADJ (Vos for SI-8050HFE)
I 0522 S T | ® ss
\ = 0 <
‘ P1.7597x4=6,807 04553 ‘ Plastic Mold Package Type
]
i Flammability: UL94V-0
m 3.9%07 |.(4.3)
J’ l l 8007 Product Mass: Approx. 2.3g
12345
EBlock Diagram
SI-8008HFE : SI-8050HFE
1: IN SwW 1:IN SW o
N2 C
J T T \) O T T \)
m—b Overcurrent : M—D Overcurrent
5:ON/OFF Protection 5§ON/OFF Protection
O Latch & ® ON/OFF Latch &
ON/OFF Drive Soft Start Drive
Soft Start oft Sta
Thermal
y Thermal
omp. )4 omp. )4
Error Amp._A Error Amp.
=
Voltage Voltage
GNDD? 2 GND
O 3~
3
HTypical Connection Diagram
Vi 1 L Vour Vi 1 L Vour
. o X 10 o
c1 c4 Di c2 c ;04 Di c2
g s
D D
R1
SI-8008HFE SI-8050HFE
c3 c3
C4
T I .
R2
3; 3;
C1: 1500uF
C2 : 1000uF
Cs :1uF (Only when using soft-start function)
C4 :4.7uF (RPER11H475K5 (Murata Manufacturing) recommended)
L1 :100uH
Di : FMB-G16L (Sanken)
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1-1-3 DC/DC Converter ICs

HFeatures

SB[ 1[0 ) @RST-T -3 Current Mode Control Step-down Switching Mode

» Compact (equivalent to TO220) full-mold

BAbsolute Maximum Ratings

Parameter Symbol Ratings Unit
package Input Voltage VIN 45 \
* Output current: 8.0 A Power Dissioat Por1 20.8(With infinite heatsink) w
+ High efficiency: 86% ower issipation Pp2 1.8(Without heatsink, stand-alone operation) W
» Built-in reference oscillator (130 kHz) Junction Temperature T ~301t0 +150 °C
« Built-in drooping-type-overcurrent protection Storage Temperature Teg 4010 +150 C
dth Ip gt th" ircuit P Thermal Resistance (Junction to Case) 0j-c 6 °C/W
an ermal protection circuits Thermal Resistance (Junction to Ambient Air) Oj-a 66.7 °C/W
* Built-in soft start circuit (Output ON/OFF
available)
* Low current consumption during off
HApplications
+ AV equipment
» OA equipment
» Gaming equipment
* Onboard local power supplies
HRecommended Operating Conditions
Parameter Symbol Raings Unit
SI-8010Y SI-8050Y
Input Voltage Range VIN 8 or Vo+3*to 43 81043 \
Output Voltage Range Vo 1t015 5 \
Output Current Range lo 0t0 8.0 A
Operating Junction Temperature Range Tiop —30to +135 °C
Operating Temperature Range Top —30 to +85 °C
*: The minimum value of the input voltage range is 8 V or Vo + 3V, whichever is higher.
HElectrical Characteristics
Ratings
Parameter Symbol SI-8010Y* SI-8050Y Unit
MIN. typ. max. MIN. typ. max.
Output Voltage Vo(VReF) 0.98 1.00 1.02 4.90 5.00 5.10 v
(Reference voltage for SI-8010Y) ‘ Conditions ViN=30V, lo=0.1A ViN=30V, lo=0.1A
Temperature Coefficient of Output Voltage| AVO/AT(AVReF/AT) ‘ 0.1 ‘ ‘ =0.5 ‘ VPG
(Reference votage temperature coefficient for S1-8010Y) ‘ Conditions ViN=30V, lo=0.1A, Ta=0 to 100°C ViN=30V, lo=0.1A, Ta=0 to 100°C
§ " R [ w | o
Efficiency [ Conditions Vin=30V, I0=3A Vin=30V, 10=3A i
o fo | 130 | | 130 |
Osclation Frequency [ Conditions VIN=30V, 10=3A VIN=30V, 10=3A KHz
Line Roculat AVouine \ 30 \ 90 \ 30 \ 90 Y
HOWEIAEE [ Conditions VIN=10 {0 43V, I0=3A VIN=10 {0 43V, 10=3A "
Load Reaulai AVoLoan | 30 | 90 | 30 \ 920 v
S [ Conditions VIN=30V, 10=0.1 to 8A VIN=30V, 10-0.1 to 8A "
‘ ‘ Is 8.1 \ | 8.1 \ \
Overcurrent Protection Starting Current ‘ Conditions VNe20V ViNe20V A
! 8 8
| | | | ”
@ e ; ‘ Conditions ViN=30V, lo=0A, EN/SS=open Vin=30V, lo=0A, EN/SS=open
uiescen ircur urren |q(OFF) ‘ 200 ‘ 500 ‘ 200 ‘ 500 .
| Conditions Vin=30V, EN/SS=0V Vin=30V, EN/SS=0V "
Outflow Current at IssL \ 10 \ 30 | 10 | 30 R
ENSS Pin Low Voltage | Conditions Vin=30V, EN/SS=0V Vin=30V, EN/SS=0V "
" Low Lovel Vol Vsst \ | os \ \ 05 v
OWReveIiolag® | [Conditions Vin=30V Vin=30V
Error Amplifier Voltage Gain AEA 300 300 VIV
Error Amplifier Transformer Conductance GEA 800 800 uAN
Current Sense Amplifier Impedance 1/GCS 0.16 0.16 V/A
Maximum ON Duty DMAX 92 92 %
Minimum ON Time DMIN 200 200 nsec
*:R1=8kQ, R2=2kQ when Ta=25°C and Vo=5V
SI-8000Y SI-8000Y
5fs 5[ss
T Cé6 Cé
777 ;I/;
Soft start Soft start
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HExternal Dimensions (TO220F-7)

SI-8000Y Series

Vin T
O >

EN/SS SI-8010Y

GND
O

SI-8010Y
C1:2200uF/50V
C2:4.7uF/50V
C3:470uF/25V
C4:1200pF
C5:0.22uF/50V
C7:680pF

L1:47uH
D1:FMW-2156 (Sanken)
R1:8kQ (When Vo=5V)
R2:2kQ

R3:39kQ

Vin
O

Csn1,2=2200pF (When Vin>40V)
Rsn1,2=10Q (When Vin>40V)

(Unit : mm)
10.0=02 4.0:02
Gate burr © 2802
e
T iy 4‘_2 T
$Q® Sl —
| hui B}
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~
5 % Pin Assignment
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N 1 7.6:01 @ sw
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T T comees ety © o
NN 6-0.65'5% 3 © comp
TP .65-0.1 1 Hrend‘ ‘ é @ FB
u 3 | @ Enss
I * 1 ‘
; ; 045232 L Plastic Mold Package Type
6xP‘1-27’°"5—7-62f°‘5 4.3°05 36205 Flammability: UL94V-0
(Measured at the root) ‘ Product Mass: Approx. 2.3g
M
05 m 05
1234567 Plan View
EBlock Diagram
SI-8010Y s SI-8050Y .
e mia
Current Current
SAence S:rn;l]ce
el - oy .
5vREG [P s
5
L
-
TSD TSD
OCP. OCP
5 \COMP 4 C 6 5 \COMP
J g 1 FB 7
Amp j—;
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J
4
HTypical Connection Diagram
Csn1 Rsni Csn1 Rsni

EN/SS SI-8050Y

SI1-8050Y
C1:2200uF/50V
C2:4.7uF/50V
C3:470uF/25V
C4:1200pF
C5:0.22uF/50V
C7:680pF
L1:56uH
D1:FMW-2156 (Sanken)
R3:39kQ

Csn1,2=2200pF (When Vin>40V)
Rsn1,2=10Q (When Vin>40V)
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1-1-3 DC/DC Converter ICs

SIE P I\ [ o I Surface-Mount, Current Mode Control, Synchronous Rectifier Step-down Switching Mode

HFeatures BAbsolute Maximum Ratings
* Compact surface-mount (HSOP8) package Parameter Symbol Ratings Unit Conditions
» Wide input voltage range (Vin): Vo + 3 to 43 V Input Voltage (VINIPin) Vin 46 v :
. Power Dissipation Po 1.35 W When mounted on a 30 x 30 mm glass-epoxy board (with a 25 x 25 mm copper area)
Synchronous rectifier mode Junction Temperature Tj —40 to +150 °C
* Output current: 3 A Storage Temperature Tstg —40 to +150 °C
* Reference voltage and accuracy of 0.5V 1% Thermal Resistance (Junction to Lead <1 pin>) Oic 40 °C/W
« Oscillation frequency: 200 kHz to 1 MHz Thermal Resistance (Junction to Ambient Air) G-a 74 C/W When mounted on a 30 x 30 mm glass-epoxy board (with a 25 x 25 mm copper area)
* A ceramic capacitor can be used for output
« Output can be disabled BRecommended Operating Conditions
» Undervoltage Lock Out Parameter Symbol Ratings Unit
. ) Input Voltage Range VIN 8 or Vo+3 to 43 Vv
Soft start function Output Current Range lo 0to 3.0 A
. . Output Voltage Range Vo 0.5t0 24 Vv
HApplications Operating Junction Temperature Range Tiop —40t0 +125 °C
« Power supply for LCD module Operating Temperature Range Top —40 to +85 °C

« Power supply for notebook PC : The minimum value of the input voltage range is 8 V or Vo + 3V, whichever is higher.

* Onboard local power supplies
 Power supply for LBP/PPC

BElectrical Characteristics (Ta = 25°C and fo = 500kHz, unless otherwise specified)

Parameter Symbol - fietlids Unit Conditions
min. typ. max.
Reference Voltage Vref 0.495 0.500 0.505 \Y% ViN=12V, lo=1.0A
Temperature Coefficient of Reference Voltage AVREF/AT +0.05 mV/°C ViN=12V, lo=1.0A, Ta=—40 to +85°C
Efficiency n 90 % ViN=12V, Vo=5V, lo=1.0A
Oscillation Frequency 1 fo1 200 kHz ViN=12V, Vo=5V, lo=1A, Rfset=375kQ
Oscillation Frequency 2 fo2 1 MHz ViN=12V, Vo=5V, lo=1A, Rfset=75kQ
Line Regulation AVOLINE 50 mV VIN=8 to 43V, Vo to 5V, lo=1A
Load Regulation AVoLOAD 50 mV ViN=12V, Vo=5V, 10=0.1 to 3.0A
Overcurrent Protection Starting Current Is 3.1 6.0 A ViN=12V, Vo=5V
Quiescent Circuit Current I 8 mA Vin=12V, Veomp=0V
IIN(OFF) 40 uA ViN=12V, VEN/ss=0V

Outflow Current at Low Voltage lEN/SS 5 uA VEN/ss=0V, ViN=12V
EN/SS Pin Open Voltage VssH 3.0 4.5 6.0 \ ViN=12V

On Threshold Voltage Vc/EH 0.6 1.3 2.0 \Y% Vin=12V
OVP Start Voltage Vovp 0.57 0.60 0.63 \
Thermal Protection Start Temperature T 151 160 °C
Error Amplifier Voltage Gain AEA 800 VIV
Error Amplifier Transformer Conductance GEA 800 uAN
Current Sense Amplifier Impedance GCS 3.33 AN
Maximum ON Duty DMAX 80 90 % Vin=12V
Minimum ON Time DMIN 150 nsec Vin=12V
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HExternal Dimensions (HSOPS8)

S1-8205NHD

(Unit : mm)
HHHAHA , ,
ol ® Pin Assignment
Pin 1 Mark o % 5 @ GND
O ¥ 3| 3 @ EN/SS
FEoe | —— = P
0.695 TYP. Enlarged View of A ? FSET
5 COMP
- ® FB
=t 0 os
foos ® sw
0.40
Plastic Mold Package Type
HHHEH Flammability : UL 94V-0
R Product Mass 1 Approx. 0.1 g
2.90 :'
HEHH
EBlock Diagram
y ’ = Iolo
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o e DEvg g REG DRV
REGJM‘S SY‘ANDBY JL 1;7 @88
sonar s [
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] ©FB
EN_SS - smwoar Err_AMP [~
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7j;(ﬁ’j)GND
(5)COMP
HTypical Connection Diagram
C1:10uF/50Vx2
(murata:GRM55DB31H106KA87)
v e C2:22uF16Vx2
ca (murata:GRM32ER71A226KE20)
. s L1 vo C3:270pF
c1 EN/SS Sw (murata:GRM18 type)
SI-8205NHD 5 C4:10uF
FSET L e (murata: GRM18 type)
GND Ccomp R1 GND C5:1uF
cs Ra 1 5 (murata: GRM18 type)
GND c3
fo L1:10uH
Opon R3 D1 D1: SJPB-L6 (Sanken)
7;—7 R1:9kQ(When Vo=5V)
R2:1kQ
R3:51kQ
R4:150kQ
R5:47Q
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1-1-3 DC/DC Converter ICs

\13t:1:151 @ Surface-Mount, Current Mode Control, Synchronous Rectifier Step-down Switching Mode

BFeatures HAbsolute Maximum Ratings
* Compact surface-mount package (HSOP8) Parameter Symbol Ratings Unit Conditions
* Input voltage range (Vin): Vo + 3to 18 V Input Voltage ViN 20 v
Svnch i d Power Dissipation Po 1.69 w When mounted on 30 x 30 mm glass-epoxy board (with a 25 x 25 mm copper area)
ynchronous rectifier mode Junction Temperature Tj —40 to +150 °C
* High efficiency of at least 94% Storage Temperature Tstg —40 to +150 °C
* Introduction of current mode control method Thermal Resistance (Junction to Lead (4 pins)) B¢ 40 °C/wW
. . Thermal Resistance (Junction to Ambient Air) G-a 74 °C/W When mounted on a 30 x 30 mm glass-epory board (with a 25 x 25 mm copper area)
* A ceramic capacitor can be used for output
* Built-in phase correction component
* Output current: 3 A BRecommended Operating Conditions
* Reference voltage and accuracy of 0.8 V + 2%
_— . Parameter Symbol Ratings Unit
Oscillation frequency: 350 kHz Input Voltage Range VIN 450rVo+3"t0 18 \
* Output ON/OFF available Output Current Range lo 0103.0 A
* Undervoltage lockout Output Voltage Range Vo 0.8t0 14 Vv
« Soft start function Operating Temperature Range Top —40 to +85 °C

*

: The minimum value of the input voltage range is 4.5 V or Vo + 3 V, whichever is higher.
BApplications

* Power supply for LCDTV and PDP

* Power supply for DVD, BD, and STB

* On-board local power supply

* Power supply for LBP and PPC

.EIeCtrlcaI CharaCterIStlcs (Ta=25°C, ViIN=12V, and Vo=3.3V, unless otherwise specified)
Ratings . »
Parameter Symbol — 1p. — Unit Conditions

Reference Voltage VREF 0.784 0.800 0.816 \ ViN=12V,lo=1.0A

Temperature Coefficient of Reference Voltage AVRer/ AT +0.05 mV/C ViN=12V,lo=1.0A Ta=—40C to +85C
Efficiency n 90 % VIN=12V, Vo=3.3V, lo=1A

Oscillation Frequency fo 280 350 420 kHz ViN=12V, Vo=3.3V, lo=1A

Line Regulation VUNE 50 mV ViN=12V, Vo=3.3V, lo=1A

Load Regulation VLioad 50 mV ViN=6.3V to 18V, Vo=3.3V, lo=1A
Overcurrent Protection Starting Current Is 3.1 6.0 A ViN=12V, Vo=3.3V

Quiescent Circuit Current 1 IIN 6 mA ViN=12V, VEN=3V

Quiescent Circuit Current 2 lIN(off) 0 10 uA VIN=12V, lo=0A, VEN=0V

. Qutfow Curent at Low Voltage: lEN/SS 6 10 14 uA Vss=0V, Vin=12V
B Open Voltage VssH 3.0 \ Vin=12V
) Inflow Current lEN 50 100 uA VEN=10V

(A On Threshold Voltage VeEn 07 1.4 21 v Vin=12V

Maximum ON Duty DMAX 90 %

Minimum ON Time DMIN 150 nsec

Thermal Protection Start Temperature TSD 151 165 c

Thermal Protection Return Hysteresis TSD_hys 20 c

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

NR885K

sfs

i

Soft start
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NR885K

BExternal Dimensions (HSOPS8) (Unit : mm)

HHHHA
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EN
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The heat slug on the rear side is at
the ground potential.
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Plastic Mold Package Type
Flammability: UL 94V-0
Product Mass: Approx. 0.1g

EBlock Diagram

z Current
Sense

Drive ’ O1

3.5V REG

T
i
5V !
i
i
I

PWM 40 3
LoaIc

:
Q
o

HTypical Connection Diagram

VIN R3

c10
1 T U Vout

C1, C2: 10uF/25V
= c1 NR885K . =3 C4, C5: 22uF/16V

C9: 0.1uF
C10: 0.1uF
L1: 10uH
R3: 20Q to 47Q
R4+R5:5kQ  (Vo=3.3V)
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1-1-3 DC/DC Converter ICs

SR WEL [ STV -T N Separate Excitation Switching Mode with Coil

BFeatures HLineup
+ Switching ICs/Coil combined type Part Number S1-8401L SI-8501L
» Requires only 2 discrete components Vo(v) 5.0 5.0
« Low switching noise il 95 1.0
* No heatsink required
* Built-in overcurrent and thermal protection EAbsolute Maximum Ratings
circuits
e _— Ratings .
* Built-in soft start circuit (Output ON/OFF Parameter Symbol Sl ‘ Sl Unit
available)...SI-8500L Series DG Input Voltage Vin 5 v
Power Dissipation Po 1.25 ‘ 3 W
IAppI ications Junction Temperature T +100 °C
Storage Temperature Tstg —25to +85 °C
+ Telephone power supplies
» Onboard local power supplies
BRecommended Operating Conditions
Ratings
Parameter Symbol SI-8401L Unit
DC Input Voltage Range VIN 71033 \
Output Current Range lo 0t0 0.5 A
Operating Temperature Range Top —20 to +85 °C
Ratings .
Parameter Symbol S1-8501L Unit
DC Input Voltage Range VIN 71033 \
Output Current Range lo 0to 1.0 A
Operating Temperature Range Top —20 to +85 °C
HEElectrical Characteristics (Taz25°C)
Ratings
Parameter Symbol SI-8401L Unit
min. typ. max.
Vo 4.80 5.00 5.20
Output Voltage [ Gonditions V=20V, Io=0.3A v
. n 80
Efficiency [ Conditions V=20V, 10-0.3A %
o f 60
Oscillation Frequency [ Conditions VIN-20V, 10=0.3A kHz
. . AVoLINE 80 100
Line Regulation [ Gonditions V1010 30V, 1o=0.3A mv
. AVoLoap 30 40
Load Regulafion [ Conditions V=20V, 10=0.1 10 04 mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 mV/°C
Switching Ripple AVr 20 40
Voliage (C2=4704F) [ Conditions V=20V, Io=0.3A mVee
Overcurrent Protection Ist 0.55
Starting Current [ Conditions V=0V A
(Ta=25°C)
Ratings
Parameter Symbol SI1-8501L Unit
min. typ. max.
Vo 4.80 5.00 5.20
Output Voltage [ Conditions V=20, Io=05A v
- n 83
Efficiency [ Gonditions V20V, Io=0.5 %
e f 60
Osclation Frequency [ Conditions V=20V, 10-0.5A Kz
. . AVOLINE 70 130
Line Regulation [ Conditions Viv=1010 30V, o=0.5A mv
. AVoLoap 30 55
Load Regulation [ Gonditions V20V, Io=0210 084 mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 mV/°C
Switching Ripple AVr 45
Voltage (C2=4704F) [ Conditions V=20V, 10=0.5A mVe
Overcurrent Protection Is1 1.1
Starting Current [ Conditions Vin=18V A
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S1-8400L/8500L Series

HExternal Dimensions (Non-package type [EIl-12.5 core/EI-19 core]) (Unit : mm)
SI-8400L SI-8500L
ViN @ _’Y‘—\’(‘—j@ L
Lo | 3
é % _ ©
__+(2)GND . . N . .
0] 14.5°° Not encapsulated in a plastic Not encapsulated in a plastic
Pin 1 marking package package
I H Product Mass: Approx. 5.1g H———F T Product Mass: Approx. 14.5g
—f o Vour SS GND
N '(‘:’ 2630.1
?l?lv_ — Pin1 marking
| ,$0.8max. i %:-7
2.17) (10.16) - (7.62) | |(2.19) ©
=]
e 2
18
EBlock Diagram
SI-8400L SI-8500L
30LN 40 LN
1 L 1
Vo Vo
& Dit
20O GND 208s. 30O GND
HTypical Connection Diagram
vin O " VN gpgagoL Vour ] O Vo vin O 6 VIN g1.gs00L  VOUT ] O Vo
GND__ L SS _GND__ Lw
C1+zz 2 A}S ZzZ C2 c|+zz ZJ_ 3 4 +zz Cz
220uF NG 470uF 470uF s 470uF
T N.C
GND O O GND GND O O GND
Cs is necessary only for using soft start function.
HTa-Pp Characteristics
3.0 100
15 ) ‘ Po=Vorlo <— -1>
1-8400L - =
S1-8400 S1-8500L e
g g
& 10 &€ 20 Vo :Output voltage
5 é lo :Output current
= ©
5 g ny, :Efficiency (%)
|73
5 \ % 1.0
g 0s B The efficiency depends on the input voltage
& o and the output current. Therefore, obtain the
] value from the efficiency graphs and substi-
0§ 25 =5 =5 0o % 25 50 75 700 tute the percentage in the formula above.
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)
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1-1-3 DC/DC Converter ICs

SIV-CIOE TN 2-Output Separate Excitation Switching Mode

BFeatures HLineup
+ 2 regulators combined in 1 package Output Voltage (V)
Part Number
« Compact inline package Ch1 Ch2(Select one output)
STA801M 5 9.0/11.5/12.1/155
» Output current (0.5A x 2 outputs)
» Output voltage of Ch2 selectable from 4 levels
» Built-in flywheel diode (Schottky barrier diode) BAbsolute Maximum Ratings
» Requires only 7 discrete components (2 Parameter Symbol Ratings Unit
outputs) DC Input Voltage VIN 43 Vv
+ Internally-adjusted phase corrections and output o Po1 6.7(With infinite heatsink) w
voltages P Pp2 1.6(Without heatsink, stand-alone operation) W
o . Junction Temperature Tj +125 °C
« Built-in reference oscillator (125kHz) - Enables Storage Temperature Teg 4010 +125 C
to downsize a choke-coil due to IC's high
oscillating frequency. (Compared with conven-
tional Sanken devices)
* Built-in overcurrent and thermal protection circuits
* Built-in soft start circuits (Output ON/OFF available)
BApplications
» For BS and CS antenna power supplies
« For stabilization of the secondary stage of switching power supplies
« Electronic equipment
BRecommended Operating Conditions
5 ; o Ratings .
arameter ymbol — ax. Unit
DC Input Voltage Range VIN Ch2 Vomax.+2 40 \
Output Current Range per Channel lo 0 0.5 A
Operating Temperature Range Tiop —20 +125 °C
HElectrical Characteristics (Ta25°C)
Ratings
Parameter Symbol STA801M Unit
min. typ. max.
Outout voltade 1 Vo1 4.80 5.00 5.20
i SR [ Gonditions Vin=20V, 10=0.3A v
- . n 80
o
i [ Conditions ViN=20V, 10=0.3A /°
Temperature Coefficient of Output Voltage AVO/ATat +0.5 mV/°C
TS —— AVOLINET1 30 90
Iz lrzglebisin | Conditions ViN=10 to 30V, 10=0.3A mv
Load Requlati AVoLoAD1 10 ‘ 40
s [ Conditions ViN=20V, 10=0.1 t0 0.4A mv
Outout voltage 2.1 Vo2-1 8.64 9.00 | 9.36
iz uiput voltage < ‘ Conditions ViN=20V, lo=0.3A v
(Select one output) Voz-2 11.04 1150 \ 11.96
CuipivaliEge 22 ‘ Conditions ViN=20V, lo=0.3A v
AT ETRRE Vo2-3 11.62 12.10 \ 12.58
SRl [ Conditions Vin=20V, 10=0.3A v
. Vo2-4 14.88 15.50 \ 16.12
il | Conditions ViN=20V, 10=0.3A v
NN, n 89 \
Moz R | Conditions VIN=20V, 10=0.3A /"
Temperature Coefficient of Output Voltage AVo/ATa +2.0 mvV/°C
TN AVoOLINE 40 130
i | Conditions ViN=20 o 30V, 10=0.3A mv
Load Regulati AVoLoap 30 120
Rl e | Gonditions Vin=20V, 0=0.1 to 0.4A mv
Common No-load Circuit Current lcc 15 mA
Oscillation Frequency f 125 kHz
Overcurrent Protection Starting Current Is1 0.51 0.7 A
* Efficiency indicates the value when only one channel is active. The value can be calculated as shown below. 7.5mA is deducted for the no-load circuit current of |2°° at unused

output.

Vorlo

= Vne(in-0.0075) * 100(%)
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BExternal Dimensions (SIP10 [STA 10Pin])

STA801M

(Unit : mm)
4:02
. - 1
5 qﬁ Z 1.2:01 i i
| S RIEC Pin Assignment
IRURURURURURURL — e @ Vo2 Cont ® ss2
Ty == 2 Vo ® Vos?
= .55-01 = A7
1.15%% || 055%0% 3 307 ® sst1 (0 Vosz-1
9xP2.54+05=22.86*! 4) W
(Measured at the tip) s::llee:sured at @ SWours .
P) ® GND Plastic Mold Package Type
25,2503 ® Vi Flammability: UL94V-0
C15205 ﬂ @ SWour2 Product Mass: Approx. 2.5g
haalis
12 1‘3 4 ‘5 6 ‘7 8 é 10
EBlock Diagram
Vin Swi
s PWM
Logic [{ Drive
Vos1
TSD
Swz
ss2 Vosz -1
Vosz2 -2
Voz Cont
GND
HTypical Connection Diagram
STA800M Selection of connection method and output for Vosz-1 and Vosz2-2 of Channel 2
Vo2 7 Vo2
Vin O o
8 o Vor o STABOIM ' 11.5v
i
o}
O
121V Vo2Cont 15.5V
Open:ON f
(Low :OFF;T
o Voz
¢ -
Open:ON +] 0. Vo2Cont Pin
Low :OFF @z Open Low
GND Vo2 Sensing Pin
i Pin 9 9V 12.1V
Pin 10 11.5V 15.5V
HTa-Pp Characteristics
7‘
With Infinite Heatsink\
s 6
=3
ma_ 5
[= \
24
2
23
[=)
5] \
g 2 [ Without Heatsink
o
1
\\
9 0 0 25 50 75 1 125
Ambient Temperature Ta (°C)
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1-1-3 DC/DC Converter ICs

IR RRTR R ARTIR R IEIA TR 2-Output, Step-down Switching Mode

MFeatures BAbsolute Maximum Ratings™
« 2 regulators combined in one package Ratings

« Output current: 1.5A x 2 (HSOP 16 Pin Farameter Symeel SRERIDIIWY SPEB002TW SPEB003TW o

Surface mount package) Vin 21 40 40 v

X . Input Voltage Vce 21 40 40 \

« High efficiency: TYP80% (SPI-8001TW), Vor 1 20 20 v

TYP78% (SPI-8002TW) Power Dissipation’® 3 Po 3.0 W

« Variable output voltage: 1.0 to 16V (SPI- Junction Temperature Tj +135 +150 °C
8001TW), 1.0 to 24V (SPI-8002TW) Storage Temperature Tstg —40 to +135 —40to +150 °C
- . . Thermal Resistance (junction to case) @ i< 9.0 °C/W
Built-in reference oscillator (250kHz): Enables Thermal Resistance (junction to ambient air) "2 Oj-a 35.8 °C/W

to downsize a choke-coil
*1: Absolute maximum ratings show the destructive limit. No parameter should exceed the ratings in transient or normal

« Low circuit current consumption: < 1uA (at operations.

output OFF) *2: When mounted on glass-epoxy board 70cm? (copper laminate area 30.8cm?).
« High accuracy reference voltage: +1% *3: Limited by thermal protection.
« Built-in foldback-overcurrent and thermal

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

per output

HEApplications
* Onboard local power supplies
» OA equipment
« For stabilization of the secondary-side output voltage of switching power supplies

BRecommended Operating Conditions™

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

VIN Vo+3 20 Vo+3 38 Vo+3 38 \

Input Voltage Range Vce 4.5 20 4.5 38 4.5 38 \

VcE 20 38 38 \

Output Voltage Range Vo 1 16 1 24 1 24 Y

Output Current Range lo 1.5 1.5 1.5 A
Operating Junction Temperature Range Tiop -30 +135 -30 +135 -30 +125 °C
Operating Temperature Range Top -30 +135 -30 +135 -30 +85 °C

*1: Recommended operating conditions show the operating conditions required for the normal circuit function described in the electrical characteristics.
These conditions must be followed in actual use.
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HElectrical Characteristics™

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

(Ta=25°C)
Ratings
Parameter Symbol SPI-8001TW SPI-8002TW SPI-8003TW Unit
min. typ. max. min. typ. max. min. typ. max.
o Vo VReF 0.996 1.006 1.016 0.996 1.006 1.016 0.966 1.006 1.016 v
SIEIENEIVOIERD [ Conditions ViN=10V, Vo=1V, 10=0.1A ViN=14V, 10=0.1A
Temperature Coefficient AVREF/AT +0.1 ‘ I ‘ +0.1 ‘ ‘ +0.1 ‘
V/°C
of Reference Voltage ‘Conditions ViN=10V, Vo=1V, lo=0.1A, Ta=—30 to +135°C ViN=14V, l0=0.1A, Ta=—30 to +125°C m
o Eff1 80 | | | 78 ] 8 ]
Efficiency 12 — - - —— %
‘Condmons Vin=Vcc=15V, Vo=5V, lo=0.5A, IiN: including lcc Vin= Vec=14V, Vo=5V, lo=0.5A, I : including Icc
§ Eff2 83 81 81
Efficiency 272 — ‘ I ‘ " ‘ ‘ - %
‘Condmons ViN=15V, Vo=5V, 10=0.5A, Vcc=5V, Iin: excluding lcc IN=14V, Vee=5V, Vo=5V, lo=0.5A, IIN : excluding lc
Oecillation F fosc 250 | | 215 | 250 | 285 200 | | 400 W
S i [Conditions VIN=VCo=15V, Vo=5V, 10=0.5A ViN=14V, 10=0.1A, Cosc=100pF ‘
Line Reculat Vine 30 [ e | | 30 | e 30 [ eo v
R [ Conditions ViN=Vco=10 to 20V, Vo=5V, lo=1A ViN=Vco=9 to 18V, Vo=5V, lo=1A m
Vioap 10 40 10 40 10 40
Load Regulation — ‘ I ‘ ‘ ‘ mV
‘Condltlons Vin=Vce=15V, Vo=5V, lo=0.2 to 1.5A ViN=Vce=14V, Vo=5V, l0=0.2 to 1.5A
Overcurrent Protection Is 1.6 I 1.6 ‘ ‘ 1.6 ‘ ‘ A
Starting Current | Conditions ViN=Voo=15V Vin=Vce=14V
I 4 ] | | 4 ] | 4 |
) - ; A
N e A [ Conditions ViN=15V, Vco=5Y, Io=0V, Vo=12V ViN=14V, Vco=5V, 10=0A, Vo=12V m
, - lcc 85 | | | 85 | | 85 |
Quiescent Gireuit Gurrent 2 [Conditions Voo=15V, lo=0A Voo=14V, Io=0A mA
IIN (off) ‘ 1 I ‘ ‘ 1 ‘ 1
i t Circuit Current 3 A
izl GRUR i ‘Conditions ViN=15V, Vcie=0V or Open ViN=14V, Vce=0V or Open w
lcc (off) ‘ 1 I ‘ ‘ 1 ‘ ‘ 1
i ircui 4 A
N e A ‘Conditions Vee=15V, Vce=0V or Open Vin=14V, Vce=0V or Open “
X L IIN (ssov) — ‘ 4 ‘
CEERER IR CMRIE [ Conditions — ViN=14V, Vco=5V, 10=0A, S81=852-0V mA
lcc (ssov) — ‘ 8.5 ‘
i t Circuit Current 6 A
QuicceniCicuieLIes [Conditions — Vco=14V, =0V, S81-552-0V m
VcEeH 2 ‘ I 2 ‘ ‘ 2 ‘ ‘
High Level Vol %
EOTENEIEES [Conditions ViN=Vco=15V ViN=Veo=14V
VoL | o8 | | | os | o8
E Pi Low Level Vol %
CEH ow Level Voltage [Conditions Vin=Vee=15V ViN=Veo=14V
Inflow Current lc/en 95 ‘ ‘ 95 ‘ 95 ‘
\ A
at High [Conditions VoE=20V VoE=20V “
Lo Lovel Vo Vsst 05 | 05 05 v
. ow Level Voltage Conditions Vin=Vee=15V ViN=Veo=14V
SS Pin’®
n
Inflow Current IssL 60 | 8 | | e | &0 | e0 | & R
atLow [ Conditions VssL=0V, Vin=Vce=15V VssL=0V, Vin=Vce=14V .

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

*2: Efficiency is calculated from the following formula.

Vorlo %100

1 (%) = VINIIN

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

prohibited.
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1-1-3 DC/DC Converter ICs

HExternal Dimensions (HSOP16) (Unit : mm)
140.1/-0.05 18502
(Heatsmk th\ckness) {)Bait(w;gg)me 100t of eads and
10.5+0.2
16 9 \
IR
. —
I I 1 @
rD ] S
iRREEL
<
% % Enlarged View of A
8 a0,
02540.15-0.05 |
12.2:-0.2
(Gate remains: Not included in dimensions)
(11)
Pin Assignment Pin Assignment
(SPI1-8001TW, SPI-8002TW) (SPI-8003TW)
m m m m m m m m @ AGND ©® AGND @ AGND @ AGND
e @ VNt 10 VRer2 @ Vini @® Rosc
j t ® Vee @™ 882 3 Vce ) VRer2
T @ SWoutt @ DGND2 @ SWoutd @ SS2
@ a L 2 (5 DGND1 @3 SWout2 ® DGND1 @ DGND2
L <] ® sst @ C/E ® ss @ SWout2
o @ Vreri ¥ Vinz @ VReFt @® C/E
16H H m m m m m mg ® NC ® N.C ® Cosc ® Vine
1.27+0.25 0.4+0.15/-0.05
Product Mass : Approx.0.86g
EBlock Diagram
,,,,,,,, i
osc
RESET
J % ‘ u ve J %
,le ik Bu«e’bAmp oit éz Im l Buﬂe:r—kmp
E‘ﬂ AGND R1 EﬂAND
11 L 882 R 12 L 8s2
R6| 10 iVeerz S L2 Vor R6| 11| Veer
R D o AL i :
l' l AGND Buffer-Amp oo I l Ics 2o Buffer-Amp

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

HTypical Connection Diagram

Vin Vcie Vin Ver
""""""""""""""" 4 L1
Vor " O Vi
ZLDH R1
‘ , I
F‘5i i oo Tor
Irert | Spo
Cs5== | | | Teemrarl..l
4 i T "
ce Vor c4 c1 N Vez
L2
Jxoiz R
11 L
R6 “ca s
O \ami R4
T AGND Corc  Rcsc
Cé O &S
GND GND
ct : 220 uF/50V R5, R6 - 1kQ e ‘ ‘ eno
€2,C3 1470 uF/25V Li,L2 47 uH ct £ 220 uF/50V co  100pF/0V
C4,C5  :1uF Di1,Di2 - SJPB-HE C2,C3 1470 uF/25V Li,l2  :47uH
C6,C7,C8 :0.1uF (Sanken) c4 1 uF/50V R2,R4  :1kQ
C5,C6  :1uFAOV R5,R6  :1kQ
C7,C8  :0.1uF/50V Di1,Di2  :SJPB-H6 (Sanken)
Diodes Dit, Di2

» Be sure to use Schottky-barrier diodes for Di1 and Di2.
If other diodes like fast recovery diodes are used, IC may be destroyed because of the reverse voltage generated by the recovery voltage or ON voltage.

Choke coils L1, L2

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

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

» Use a closed-magnetic-path coil to prevent interference between the channels SWout1 and SWout2.

Capacitors C1, C2, C3

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

Resistors R1, R2, R3, R4

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

A1 (Vo1-VRer1) (Vo1-V) A2 VREF1 1 <10k
- IReF1 - 1x10° (), Re= Irer1 ~ 1x1078 ~ (k)

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

HTa-Pp Characteristics

3.5 T
6j-a (Copper Laminate Area)
35.8°C/W (30.8 cm?)

3.0 38.2°C/W (15.6 cm?)y 100 Vo
g 426“0/W‘(B,64om2) \ Po=Vorlo < nx -1 >_ VFlo <1_W >
25

52.3°C/W (3.34 cm?)

£

S 20—

g_ mw\mmmz) Vo : Output Voltage

215 VN : Input Voltage

a \ lo : Output Current

% 1.0 ny : Efficiency (%)

o \ VF : D1 Forward Voltage
05 SJPB-H6-0.45V (lo=1A)
0.0

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

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

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

HFeatures BAbsolute Maximum Ratings (Ta25°C)
+ Surface-mount package (TSSOP24) Parameter Symbol Ratings Unit
« High efficiency due to synchronous rectifica- Control-System DC Input Voltage Vee 7 v

tion: 92% (at Vin =5V, lo = 1A, Vo = 2.5V) Delinouivoltage Vin % v
. . ) Boost Block Input Voltage VH 30 \
» Capable of downsize a choke-coil due to IC's EN Terminal Input Voltage VN Voo v
high switching frequency (400kHz typ, On PWRGD Terminal Applied Voltage VPWRGD 7 \Y
Time Control). (Compared with conventional Junction Temperature T +150 °c
Sanken devices) Storage Temperature Tstg —40 to +150 °C
* Low reference voltage (Vref) of 1.1V. The
output voltage is variable from 1.1V to 6V.
+ High-speed response to a load
» Compatible with low ESR capacitors
+ Soft start and output ON/OFF available
+ Built-in overcurrent and output-overvoltage
protection circuits
+ PWRGD function to indicate the output voltage
status
+ High precision reference voltage: 1.1V = 1.2%

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

BRecommended Operating Conditions

Parameter Symbol Ratings Unit

Control System Input Voltage Range Vce 45t05.5 \
Input Voltage Range VIN 3t0 18 \
Output Voltage Range Vo 11to6 \
Operating Temperature Range Top —20 to +85 °C

.EIeCt”caI Characterlstlcs (Ta=25°C unless otherwise specified)

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

Dynamic Output Voltage Vo -1.2% 1.1 +1.2% \ ViN=5V, Vce=5V, VSNS connected to VO, lo=0A
Characteristics | Temperature Coefficient of Output Voltage AVO/AT +0.03 mV/°C ViN=5V, Vee=5V, VSNS connected to VO, l0=0A, Ta=0 to 85°C

Circuit Current (Vcc Terminal) lop 6 mA Vece=5V, EN=H, FADJ:open

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

Current Standby Current 1 (Vcc Terminal) Ist1 100 uA Vece=5V, EN=L
Standby Current 2 (Vin Terminal) Istd2 50 uA Vin=5V, EN=L

Undervoltage | UVLO Operating Voltage 1 (Vcc Terminal) Vuviot 3.7 4.45 \ ViN=5V

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

On Time Minimum Off Time Toft 0.7 usS Vce=5V

Control REF Terminal Voltage Vref 1.1 1.2 1.3 \Y Voc=5V
REF Terminal Source Current Iref 100 uA Vce=5V

High Side On Resistance (high side) RonHH 55 Q VH-VLIN=5V
Drive On Resistance (low side) RonHL 55 Q VH-VLIN=5V
Low Side On Resistance (high side) RonLH 55 Q Vce=5V
Drive On Resistance (low side) RonLL 55 Q Vece=5V
Bootstrap Bootstrap Voltage VH-VLIN 45 5 55 \

Current for Current Limit Detection liim 90 100 110 uA Vee=5V, Vin=5V
Soft Start Terminal Current Iss +20 uA Vce=5V
EN Low Level Voltage Veelo 0 0.8 \ Vce=5V
EN High Level Voltage Veehi 2.4 Vce \" Vce=5V
Protection EN Bias Level Current ICE 5 uA Vece=5V, EN=5V
System PWRGD Good Voltage (high side) Vsens 1.32 \ Vce=5V
PWRGD Good Voltage (low side) Vsens 0.88 \ Vce=5V
PWRGD Low Output Voltage Vpwrgd 0.4 \ Vee=5V, Ipwrgd=120uA
PWRGD Terminal Current lowrgd 120 uA Vece=5V, Vpwrgd=0.4V
PWRGD Leakage Current lowrgd 5 uA Vpwrgd=5V
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BExternal Dimensions (TSSOP24)

SI-8511NVS

(Unit : mm)

il

HAAAIAA

2.0¢ Mirror surface
Depth 0.02100.08

b

. a0 HE

* 2 Faul s

IEERIERELEE! :
0375TYP 08 ot Yl
02218, EE]
et e g i
4 Plastic Mold Package Type
({ImImiuiS| S| S5 S|l Flammability: UL94V-0
é » i g Product Mass: Approx. 1.36g
| o] g

POWER_GOOD

H:GOOD
L:NG

zlilo i
» ' V%IOM

PWRGD

PRE_REG[™ Vpreg

Gate Driver
OFF Clamp

Syngmunausl" (T O

ont.
(Logic)

—H

i

I

Switching < 77

Vo
Constant On
| Time Cont LVSNS
gL 4;/»1

(Dpen +Change Frequency

FADJ FSET 7SS \[SKIP

Short : 400KHz Operation

= ‘Open : Skip Mode
l 717 L :NoSkip Mode

HTypical Connection Diagram

Veo
R7
47kQ

O

PWRGD

OVn
R2
110uF
Veo:5V O
;...
Y D2:SFPL52 C7:0.1uF A1
|}
1T 5mQ
RS
10Q o
1 24 ot
— NC NC (=
L1:10uH
2 2
DRVH N 22 /T O Vo
3 22 Q2 + | c2:
VH DRVL L X b1 &
e 330uF
SJPJL3
4
i Vi
[el3} C9 5
04~ 1 /4FI 1000 1 ISEN
pF 1
T ol ‘
7 SI-8511NVS 1 | (G4 : 33uF
iy GND { }—7;7
8 17 C8:220pF Vee
T T VNS 8 —— }—47 R4
RI0Z i ZRIII 9 v AL BN 4Tk
22k i i °
10 15 SKIP c3
PWRGD SKP |~————0O ;[ 0.1uF
1" 14
REF FADJ
1
2N ne 2
R11:100kQ
R8 : 200kQ

MOS FET Q1, Q2
+ Be sure to use logic type MOS FET as Q1 and Q2.
If you use a normal power MOS FET type, the ON resistance may not drop to a
satisfactory level due to a shortage of Vas. This may deteriorate the efficiency
and cause overheating.

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

Choke coil L1
« If the winding resistance of the choke coil is too high, the efficiency may drop
below the rated value.
+ Take care concerning heat radiation from the choke coil caused by magnetic
saturation due to overload or short-circuit load.

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

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

ICs I 63




1-1-4 Linear Regulator ICs

Selection Guide

Linear Regulator ICs (low dropout voltage, built-in overcurrent protection and thermal shutdown circuits)
<Single Output>

Surface-Mount Type

Output Current Output Voltage Variable (Reference Voltage) Dropout Maximum Input Can Use
Series Name (V) (V) Voltage Voltage | Package Low ESR Page
(A) 1.8 25 33 5.0 9.0 12 1.0 1.1 ] 1.25 | 1.28 (V) (\%] Capacitor
SI-3000LU 0.25 @] 0.5 18 SOT89-5 @) 66
SI-3000LSA 1.0 @] @ @] © 1.2 16 SOP8 - 68
SI-3000KS 1.0 @) O @] 0.6 17 SOP8 @) 70
SI-3000KD 1.0 O O O © 0.6 35+ T0263-5 O 72
SI-3000LLSL 1.5 O 0.3 10 SOP8 (@) 76
SI-3000ZD 3.0 O ©) 0.6 10 T0263-5 - 78

*1: For the SI-3012KD and 3033KD: 17 V
*2: The SI-3010KD and 3050KD cannot use a low ESR capacitor.

Thru-Hole Type

QOutput Current Variable (Reference Voltage) Dropout Maximum Input Can Use
Series Name v) diads diads Package Lyl =13 Page
(A) 1.0 1.1 (V) (V) Capacitor
SI-3000KF 1.0 O 0.5 35 TO220F-5 - 80
SI-3000ZF 3.0 O 0.7 10 TO220F-5 - 82

<Multi Output>

Dropout Maximum Input Can Use
Part Number Output Voltage Output Current Voltage Voltage | Package | LowESR Page
(V) (A) (V) (V) Capacitor
ch1 3.3 1.0
SI-3002KWM 0.6 180 | TO252-5 - 84
ch2 25 1.0
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Application Note

B Heat dissipation and Reliability

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

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

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

l Calculating Internal Power Dissipation(Pp)

Po is given by the following formula:

Pp=lo * [VIN(mean)—V 0]

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

l Setting DC Input Voltage

The following is the waveform of a DC input voltage.

Input Ripple

VIN (mean)
VIN (max.)

VIN (min.)

Y Y
When setting the DC input voltage, please follow the instructions below:
®Make Vinmin) = [ (Output voltage) + (Minimum dropout voltage) ]

®Make ViNmax) = DC input voltage shown in the "Absolute Maximum Ratings"

Bl Thermal Design

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

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

mal design must consider the maximum power dissipation Ppmax), which var-

ies by the conditions of use, and the maximum ambient temperature Ta(max).

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

Please observe the following steps for heatsink design:

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

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

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

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

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

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

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

ment.

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

1-1-4 Linear Regulator ICs

l Mounting Torque

SI-3000KF

S1-3000ZF 0.588 to 0.686 [N*m] ( 6.0 to 7.0 [kgfecm] )

Il Recommended Silicone Grease

« Shin-Etsu Chemical Co., Ltd.: G746

* Momentive Performance Materials Inc.: YG-6260

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

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

Il Others

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

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

H Rectifier Diodes for Power Supplies

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

Series Name Diodes

SI-3000LU Series

SI-3000LSA Series

SI-3000KS Series

SI-3000KD Series SJPM-H4(Surface-Mount Stand-Alone Type,VrRM:400V,l0:2.0A)

SI-3000LLSL Series

SI-3000ZD Series

SI-3000KF Series AMO1Z(Axial Type, VRM:200V, lo:1.0A)

S|-3000ZF Series RM10Z(Axial Type, VRM:200V, lo:1.5A)
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1-1-4 Linear Regulator ICs

S ER DLV )] MURSTY ATl Surface-Mount, Low Current Consumption, Low Dropout Voltage

HMFeatures HAbsolute Maximum Ratings (Taz25°C)
+ Compact surface-mount package (SOT89-5) Parameter Symbol Ratings Unit
« Output current: 250 mA DGlinput Voltage Vi 18 v
. Output control terminal voltage Ve ViN \Y
* Low current consumption Iq (OFF) < 1uA (Vc = DC Output Current o 250 mA
oVv) Power Dissipation Po! 0.75 W
+ Low dropout voltage: VoiF < 0.5 V (at lo = 250 Junction Temperature T® —40 to +135 °C
mA) Storage Temperature Tstg? —40 to +125 °C
Thermal Resistance (Junction to Ambient Air) Oja’l 146 °C/W

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

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

protection circuits
HEApplications

« Auxiliary power supplies for PC

+ Battery-driven electronic equipment

HRecommended Operating Conditions

Ratings .
Parameter Symbol . p— Unit

Input Voltage ViN 2,3 Vo+21 \Y%
DC Output Current lo 0 250 mA
Operating Ambient Temperature Top -20 85 °C

*1: VI (max) and lo (max) are restricted by the relation Pp = (VIN - Vo) x lo.
Calculate these values referring to the reference data on page 67.
*2: Refer to the Dropout Voltage parameter.
*3: For the SI-3012LU, set the input voltage to Vin = 2.4 V, and secure the minimum voltage as explained in "Setting DC Input Voltage" section in Linear Regulator Application Note.

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

Ratings
Parameter Symbol SI-3012LU(Variable) Unit
min. typ. max.
Ref Volt Vaby 1.210 1.250 1.290 v
S —— [Conditions ViN=Vo+1V, lo=10mA
VoIF ‘ ‘ 0.3
‘ Conditions lo=100mA(Vo=3.3V)
Dropout Voltage ‘ ‘ 05 \
| Conditions 10=250mA(V0=3.3V)
AVLINE ‘ ‘ 10
Line Regulation - Vin=Vo+1 to Vo+5YV, mv
Conditions lo=10mA( Vo=3.3V)
AVLoAD ‘ ‘ 20
Load Regulation . Vin=Vo+1V, mV
Conditions lo=1 to 250mA( V0=3.3V)
Temperature Coefficient of AVO/ATa ‘ +0.3 ‘ Vi°C
Reference Voltage [Conditions Ti=0 to 100°C m
RREJ 55
Ripple Rejection " Vin=Vo+1V, dB
Conditions =100 to 120Hz( Vo=3.3V)
! 150
Quiescent Circuit d ‘ ‘
Current Conditions ViN=Vo+1V, lo=0mA HA
Vc=2V, R2=100kQ
Circuit Current at Output OFF Io(OFF) | | ! A
LEHERLCEEE [Conditions VIN=Vo+1V, Vo=0V a
Overcurrent Protection Is1 260 ‘ ‘ A
Starting Current'! ‘ Conditions ViN=Vo +1V m
Control Voltage (Output ON)™2 Ve, IH 2.0 v
Control Voltage (Output OFF)2 Ve, IL 0.8
¥ | Control Gurrent (Output ON fo, %0 A
Terminal i SO ‘Conditions Ve=2V H
Gontrol Current (Output OFF lo. L 0 = A
e ) ‘Conditions Ve=0V H

*1: Is1 is specified at the 5% drop point of output voltage Vo on the condition that ViIN = 3.3 V, and lo = 10 mA.
*2: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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SI1-3000LU Series

HExternal Dimensions (SOT89-5)

(Unit : mm)
45005
1.6’005 W, . .
42005 [ 42005 | 4p00 3 0‘13005—-01003 Pin Assignment
3 R 14 2 @ ADJ
- ‘W | @ GND
A ! i N 3 Ve
J% _ e @ Vn
| - T bR ® Vo
I
agoss| || Jar2% |agee g Plastic Mold Package Type
§ g Flammability: UL94V-0
i 5[,, i — Product Mass: Approx. 0.05g
[T [T 17 -
|_159% | 150% | g
EBlock Diagram
SI-3012LU
HTypical Connection Diagram
SI-3012LU Co: Output capacitor (10 uF or larger)
Vin . . Vo For SI-3000LU series, Co has to be a low ESR capacitor such as a
. . ceramic capacitor.
+ " 8 Cin: Input capacitor (10 uF approx.)
1 A o
v 2 > . S ® Setting of SI-3012LU output voltage (recommended voltage: 1.5 V to 15 V)
GND R1 and R2: Resistors for output setting
Vi The output voltage can be set by connecting R1 and R2 as shown in the
diagram on the left.
R2: 100 kQ is recommended
R1=(Vo—Vapy)/(Vabs/R2)
HReference Data
Copper Laminate Area vs Power Dissipation
T=100°C PCB size 40x40 » A monolithic ICs mounts an inner frame stage that is connected to the GND
s pin (pin 2). Therefore, enlarging the copper laminate area connected to the
0o| vt GND pin improves heat radiation effect.
go8| e A B « Obtaining the junction temperature
£ 07 o= e Measure the temperature Tc at the lead part of the GND pin (pin 2) with a
£ 2: A UE-—1 Gase temperature Te thermocouple, etc. Then, substitute this value in the following formula to
:ﬁ 0:4 i T Hmmeasu'eme"' point obtain the junction temperature.
gos MR Ti=Pox6j-c+Tc  (6j-c=5°C/W)
L o2
0.1 5 L & bl it
010 100 1000 U U U
Copper Laminate Area (mm2)
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1-1-4 Linear Regulator ICs

S BR[N] MSYART-TA T Surface-Mount, Low Current Consumption, Low Dropout Voltage

HFeatures EAbsolute Maximum Ratings (Ta=25°C)
» Compact surface-mount package (SOP8) Parameter Symbol Ratings Unit
« Output current: 1 A DC Input Voltage ViN 16 \

. Output control terminal voltage Ve VIN \
* Low circuit current at output OFF: Iq(OFF) < 1 DC Output Current o ] A
uA (Vc=0V) Pp1"t 1.16 w
P Dissipati B
« Low dropout voltage: VoiIF<0.8 V (at lo = 1 A) SRR Po22 11 w
: *3 _ o
VoiF <1.2 V (Io = 1 A) for SI-3018LSA JunctloAn Temps?rature T 30 to +150 C
Operating Ambient Temperature Top —30 to +150 °C
* 4 types of output voltages (1.8 V, 2.5V, 3.3V, Storage Temperature Tstg -30 to +150 °C
5.0 V) available Thermal Resistance (Junction to Lead (pin 8)) Oj-L 36 °C/W
- Output ON/OFF control terminal voltage Thermal Resistance (Junction to Ambient Air) 6j-a"2 100 °C/W
compatible with LS-TTL *1: When mounted on glass-epoxy board 56.5 x 56.5 mm (copper laminate area 100%).

*2: When mounted on glass-epoxy board 40 x 40 mm (copper laminate area 100%).

* Built-in foldback-type-overcurrent and thermal A ) . S
*3: Thermal protection circuits may be activated if the junction temperature exceeds 135°C.

protection circuits

BApplications
« Auxiliary power supplies for PC

+ Battery-driven electronic equipment

BRecommended Operating Conditions

Ratings
PVt Syt SI-3018LSA SI-3025L.5A SI-3033LSA SI-3050LSA Yl
DC Input Voltage Range VIN 3.1t03.5" 21035 205.2" 2108.0 \Y
DC Output Current Range lo Oto1 A
Operating Junction Temperature Tiop —20to +125 °C
Operating Ambient Temperature Taop —30to +85 °C
*1: ViIN (max) and lo (max) are restricted by the relation Pp = (ViN — Vo) x lo.
Please calculate these values referring to the reference data on page 69.
*2: Refer to the Dropout Voltage parameter.
HElectrical CharaCte”Stlcs (Ta=25°C, Vc=2V, unless otherwise specified)
Ratings
Parameter Symbol SI-3018LSA SI-3025LSA SI-3033LSA SI-3050LSA Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Vo 1.764 1.800 1.836 2.450 2.500 2.550 3.234 3.300 3.366 4.90 5.00 5.10
Output Voltage [ Conditions ViN=3.3V, l0=0.5A ViN=3.3V, l0=0.5A VIN=5V, 10=0.5A VIN=6V, l0=0.5A v
Vorr I | | o4 \ | o4 \ | o4
|Conditions - 10<0.5A lo<0.5A 10<0.5A
Dropout Voltage [ 06 | 12 \ [ o8 \ [ o8 \ [ o8 v
|Conditions lo<1A
Line Reguiation AVLNE | 2 | 10 | 2 | 10 | 3 | 10 | 3 | 15 v
‘Conditions ViN=3.1 to 3.5V, lo=0.3A ViN=3.1 to 3.5V, lo=0.3A ViN=4.5 to 5.5V, lo=0.3A ViN=6 to 7V, lo=0.3A
, AVoLoan | 10 [ 20 | 10 [ 20 | 10 [ 20 | 10 [ a0
Load Regulation [Conditions | vin=3.3V, lo=010 1A VN=3.3V, lo=0 to 1A VN5V, lo=0 to 1A Vin=6V, Io=0 to 1A mv
Temperature Coefficient of AVO/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.5 ‘ R
Output Voltage [Conditions | Vi=3.3V, lo=5mA, T=010 100°C | Vin=3.3V, lo=5mA, T=0 o 100°C Vin=5V, lo=5mA, Ti=0 to 100°C Vin=6V, lo=5mA, Ti=0 to 100°C mv/e
Ripple Rejection RRE, ‘ €0 ‘ ‘ el ‘ ‘ % ‘ ‘ % ‘ dB
‘Conditions ViN=3.3V, f=100 to 120Hz ViN=3.3V, =100 to 120Hz ViN=5V, f=100 to 120Hz ViN=6V, f=100 to 120Hz
, - la | 17 | 25 | 17 | 25 | 17 | 25 | 17 | 25
Quiescent Circuit Current [ Conditions Vin=3.3V, lo=0A Vin=3.3V, I0=0A ViN=5V, l0=0A ViN=6V, lo=0A mA
Circuit Current at Output OFF h(OFF). ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! uA
‘Condmons ViN=3.3V, lo=0A, Vc=0V ViN=3.3V, lo=0A, Vc=0V VIN=5V, lo=0A, Vc=0V VIN=6V, lo=0A, Vc=0V '
Overcurrent Protection Is1 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘
Starting Current'3 | Conditions Vin=3.3V Vin=3.3V Vin=5V Vin=6V A
Control Voltage (Output ON)™2 Ve, IH 2.0 2.0 2.0 2.0
Control Voltage (Output OFF)2 Ve, IL 0.8 0.8 0.8 0.8 v
Ve Ic, IH 40 80 40 80 40 80 40 80
Terminl Control Current (Output ON) ‘Conditions Vo2V uA
Ic, IL 0 - | | o | -5 ] | o s 0 -5
Control Current (Output OFF) ‘Conditions VooV uA

*1: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = 3.3 V (5 V for SI-3033LSA), and lo = 0.5 A.

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

*3: These products cannot be used in the following applications. Because these applications require a certain current at start-up and so the built-in foldback-type overcurrent
protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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EExternal Dimensions (SOP8)

SI-3000LSA Series

(Unit : mm)
5.1104
1.27 0.1 1504
[y ECLac 21580y § Pin Assignment
ﬁ ﬁ -1 ® Vi
8 7 6 5 i @ NC (Leave open)
. 3 VN
% Y @ Ve
O N N ® GND
1 2 3 4 ® GND
H B @ Vo
1.27 S ® Vo
_ 0.995max. Q\°
Sls Plastic Mold Package Type
- Flammability: UL94V-0
g Product Mass: Approx. 0.1g
041 g
EBlock Diagram
V\Nd) —8) Vo
‘ i ®
3 : i
NC @ é ‘ Vo
| |
VIN TSD
GND
© |
| |
1 |
Vo @ y @ GND
e e e e e e e e ——————— e ]
HTypical Connection Diagram
V\N Vo
! 8 Co: Output capacitor (22 uF or larger)
L on :23 7 + CN: Input capacitor (10 uF)
6 777 g This capacitor is required in the case of an inductive input line or long
L—> 4 5 S -
VIN GND wiring.
Ve Co Tantalum capacitors are recommended for Cin and Co, particularly at
L low temperatures.
* Leave pin 2 open.

HMReference Data

Ambient Air Thermal Resistance

PCB Copper Laminate Area vs. Junction to

Allowable Output Current

The inner frame stage, on which the PTr is mounted,
is directly connected to the Vour pin.

Therefore, enlarging the copper laminate area
around the Vour pin is really effective for a heat

Copper Laminate Area (mm?2)

(vs. Vin-Vout Voltage Difference)
Vin-lo max
150 T T TTITTT e 1 T T T T 1
140 | PCB (glass-epoxy, 40x40mm) Tj = 120°C (20% derating of 150°C)
160mm (40x40) mm 10
130
N 0.8
120 —
S N < 6j-a=100°C/W
2 N = \
O 110 S| T 06
H M S \ N
< 100 3
04 N N
° N T
0.2 _groc—
o \ﬁn—%‘c
70 0
100 1000 5000

1 2 3 4

Vin-Vout Voltage Difference (V)
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1-1-4 Linear Regulator ICs

S ER DTV 0] €SRSTTASEN Surface-Mount, Low Current Consumption, Low Dropout Voltage

BFeatures HAbsolute Maximum Ratings

(Ta=25°C)

« Compact surface-mount package (SOP8) Parameter Symbol Ratings Unit
« Output current: 1.0 A DC Input Voltage VN 17 \%
X . . Output Control Terminal Voltage Ve VIN \
« Compatible with low ESR capacitor DC Output Current o 10 A
« Low circuit current at output OFF Iq < 350 uA Power Dissipation Pp'" "2 0.76 w
(lo=0A,Vc=2V) Junction Temperature Tj —40 to +125 °C
+ Low current consumption Iq (OFF) = 1 uA (Vo ——\/age Temperature Tso ~40to 125 ©

-0V) Thermal Resistance (Junction to Ambient Air) Oj-a 130 °C/W

Thermal resistance (Junction to Lead (pin 7)) OjL 22 °C/W

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

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

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

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

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

HEApplications
« Local power supplies
« Battery-driven electronic equipment

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

Ratings
Parameter Symbol SI-3012KS (variable type) SI-3025KS SI-3033KS Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 2.4 “ " \Y%
Output Voltage Vo (Vaby) 1.24 1.28 1.32 2.45 2.50 2.55 3.234 3.300 3.366
(Reference voltage Vaou for SI-3012KS) | Conditions ViN=3.3V, lo=10mA Vin=3.3V, lo=10mA ViN=5V, lo=10mA v
Voir | | o3 | Y | | o4
| Conditions 10=0.5A (Vo=2.5V) 10=0.5A 10=0.5A
Dropout Voltage ‘ 06 ‘ ‘ 06 ‘ ‘ 06 \
[ Conditions lo=1A (Vo=2.5V) lo=1A lo=1A
. ] AVoune | | 10 \ | 10 \ | 15
s (REgHETeR [ Conditions ViN=3.310 8V, lo=10mA (Vo=25V) ViN=3.3 10 8V, lo=10mA VIN=5 t0 10V, lo=10mA mv
. AVoLoap ‘ ‘ 40 ‘ ‘ 40 ‘ ‘ 50
peadlieolianen [Conditions Vin=3.3V, l0=0 to 1A (Vo=2.5V) Vin=3.3V, 10=0 to 1A ViN=5V, 10=0 to 1A mv
, o la | ES) | ES) \ | 350
Quiescent Cireuit Current [ Conditions Vin=3.3V, lo=0A, Vo=2V, R2=24kQ ViN=3.3V, 10=0A, V=2V ViN=5V, 10=0A, V=2V HA
Circuit Current at Output OFF la (OFF) ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! UA
‘ Conditions ViN=3.3V, Vc=0V ViN=3.3V, Vc=0V VIN=5V, Vc=0V
Temperature Coefficient of AVo/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ .
Output Voltage \Conditions Ti=0 to 100°C (Vo=2.5V) Ti=0 to 100°C Ti=0 to 100°C mv/*C
Ripple Rejection Rres ‘ %5 ‘ % ‘ ‘ % ‘ dB
| Conditions Vin=3.3V, =100 to 120Hz (Vo=2.5V) Vin=3.3V, =100 to 120Hz Vin=5V, =100 to 120Hz
Overcurrent Protection Is1 1.2 ‘ 1.2 ‘ ‘ 1.2 ‘ ‘
Starting Current ‘Conditions ViN=3.3V (Vo=2.5V) Vin=3.3V ViN=5V A
Control Voltage (Output ON)™® Ve, IH 2.0 2.0 2.0
Control Voltage (Output OFF) Ve, IL 0.8 0.8 0.8 v
Ve Ic, IH 40 40 40
Terminal Control Current (Output ON) ‘ Conditions Y UA
Ic, IL -5 0 | -5 0 -5 0
Control Current (Output OFF) ‘ Conditions VooV A

*1: Refer to the Dropout Voltage parameter.
*2: The Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=Vo + 1 V, and lo = 10 mA.

*3: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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BExternal Dimensions (SOP8)

SI-3000KS Series

(Unit : mm)

51204

1.27

gy

0.4=01

01538
T

L]

5

4.4202

O, J|

0.953max.

umimimli

i

156201
1.55:0-15

0.05:005

0.5:0-1

6.2:03

%
0.

Pin Assignment

Ve

VIN

Vo

Sence (ADJ for
GND

GND

GND

@®
@
®@
@
®
®
@
® GND

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

SI-3012KS)

Lo
EBlock Diagram

@SI-3012KS

@SI-3025KS, SI-3033KS

R1, R2: Output voltage setting resistors

as shown above.
The recommended value of Rz is 24 kQ .

R1=(Vo—-VapJ)+(Vapbs/R2)

The output voltage can be set by connecting R1 and Rz

(9) ADJ
o
.6
. GND
HTypical Connection Diagram
@SI-3012KS @SI-3025KS, SI-3033KS
VIN Vo VIN Vo
2 3 2 3
R1
sense|
Cn Ve aND AD ¢S T |Load Cn Ve GND 4 Co| |Load
5t08 5t08
il b il b

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

For SI-3000KS series, Co has to be a low ESR capacitor.
When using the electrolytic capacitor, the SI-3000KS series may oscillate at a low temperature.

HMReference Data

Copper Laminate Area vs.
Thermal Resistance

Area of PC board : 40x40mm

1=}
S

©
S

Thermal resistance 6j-a (°C/W)

60

40
10 100

Copper laminate area (mm?)
(GND terminal)

1000

Copper Laminate Area vs.
Power Dissipation

Tj=100°C Area of PC board : 40x40mm .

12
Ta=25°C B
L
1 — = Tassoc 1
= | |----- Ta=80°C ]
2
& 08 Potq s
o6
] e
° L+
504 =
g
o -l =
02 e i

100

1000

Copper laminate area (mm?)

(GND terminal)

Obtaining the junction temperature

Measure the temperature TL at the lead part of the GND
pin (pin 7) with a thermocouple, etc. Then, substitute
this value in the following formula to obtain the junction
temperature.

Ti=Ppx Oj-L+ TL  (0j-L=22°C/W)
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1-1-4 Linear Regulator ICs

SIEI[I[)] (O RST-TI S Surface-Mount, Low Current Consumption, Low Dropout Voltage

HFeatures
+ Compact surface-mount package (TO263-5)
» Output current: 1.0A
+ Low dropout voltage: VbiF < 0.6V (at lo = 1.0A)

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

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

HAbsolute Maximum Ratings

(Ta=25°C)
Ratings .
Parameter Symeol 51-3012KD/3033KD ’ 51-3010KD/3050KD unit
DC Input Voltage VIN 17 351 \%
DC Output Current lo 1.0 A
Power Dissipation Pp2 3 W
Junction Temperature Ti -30to +125 °C
Storage Temperature Tstg -30to +125 °C
Thermal Resistance (Junction to Ambient Air) Oj-a 33.3 °C/W
Thermal Resistance (Junction to Case) Ojc 3 °C/W

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

and SI-3033KD)

BApplications

of the electrical characteristics.

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

» Secondary stabilized power supply (local power supply)

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

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

Ratings
Parameter Symbol S1-3012KD (Variable type) SI-3033KD Unit
min. typ. max. min. typ. max.
Input Voltage VIN 2.4 “ "3 4 \
Output Voltage Vo (Vady) 1.24 1.28 1.32 3.234 3.300 3.366
(Reference Voltage for SI-3012KD) | Conditions Vin=3.3V, lo=10mA Vin=5V, lo=10mA
. . AVOLINE ‘ 15 ‘ 15 v
10 (gL [ Conditions ViN=3.3 10 8Y, l0=10mA (Vo=2.5V) ViN=5 to 10V, lo=10mA m
Load Regulation AvoLo ‘ 40 ‘ %0 mv
‘Conditions ViN=3.3V, lo=0 to 1A (Vo=2.5V) ViN=5V, lo=0 to 1A
Vor | 0.4 | 0.4
| Conditions 10=0.5A (Vo=2.5V) 10=0.5A
Dropout Voltage ‘ ‘ 05 ‘ ‘ 06 \
[Conditions lo=1A (Vo=2.5V) lo=1A
, - la | | 350 | \ 350 A
Quiescent Gireuit Gurrent [ Conditions Vin=3.3V, lo=0A, Vo=2V, R2=2.4kQ VIN=5V, l0=0A,Vo=2V !
Circuit Current at Output OFF ks (OF'.:? ‘ ! ‘ ‘ ! uA
[ Conditions Vin=3.3V, Vc=0V Vin=5V, Ve=0V
Temperature Coefficient of AVO/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ mv/°c
Output Voltage \Conditions Ti=0 to 100°C (Vo=2.5V) Ti=0 to 100°C
Ripple Rejection Aee, £ | | % dB
[ Conditions ViN=3.3V, =100 to 120Hz, l0=0.1A (Vo=2.5V) ViN=5V, =100 to 120Hz, lo=0.1A
Overcurrent Protection Starting Is1 1.1 ‘ ‘ 1.1 ‘ A
Current't [ Conditions ViN=3.3V ViN=5V
Control Voltage (Output ON)2 Ve, H 2 2 v
Control Voltage (Output OFF) Ve, IL 0.8 0.8
Vo Ic, IH 40 40
Terminal | 210! Current OURUtON) | 1651 iions Vo=2v Vo=2v A
Ic, IL -5 | 0 -5 0
Control Current (Output OFF) [Condtions Voov VooV uA

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

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

*3: Refer to the Dropout Voltage parameter.

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

72 | Ics




HElectrical Characteristics 2 (High Input Voltage Type)

S1-3000KD Series

Ratings
Parameter Symbol SI-3010KD (Variable type) SI-3050KD Unit
min. typ. max. min. typ. max.
Input Voltage VIN 2.4 275 N 15%
Output Voltage Vo (VabJ) 0.98 1.00 1.02 4.90 5.00 5.10 v
(Reference Voltage Vaos for SI-3010KD) | Conditions Vin=7V, lo=10mA ViN=7V, lo=10mA
AVouine \ \ 30 \ \ 30
Line Regulation Conditions |o=V1mt‘)TnGAt(z\/101=\i%V) Vin=6 to 11V, lo=10mA mv
AVoLoAD ‘ ‘ 75 ‘ ‘ 75
Load Regulation N Vin=7V, mv
9 Conditions 1020 10 1A (\/o:SV) ViN=7V, lo=0 to 1A
Vorr | | 03 | | 03
| Conditions 10=0.5A (Vo=5V) 10=0.5A
Dropout Voltage ‘ ‘ 0.6 ‘ ‘ 06 Y
| Conditions lo=1A (Vo=5V) lo=1A
la \ \ 600 \ \ 600
Quiescent Circuit Current Conditions VIN=7V, lo=0A, Vc=2V VIN=7V, lo=0A, HA
R2=10kQ Ve=2V
o lq (OFF) 1 1
Cireuit Current at Output OFF | Conditions | VIN=7V, Vc=0V | | VIN=7V, V=0V | HA
Temperature Coefficient of AVO/ATa ‘ +0.5 ‘ +0.5 ‘ mv/°C
Output Voltage \Conditions Ti=0 to 100°C (Vo=5V) Ti=0 to 100°C
Rees | 75 | 75 |
Ripple Rejection Conditions ViN=7V, ViN=7V, dB
=100 to 120Hz, l0=0.1A (Vo=5V) =100 to 120Hz, lo=0.1A
Overcurrent Protection Starting Current' Ist 11 ‘ ‘ 141 | A
K ‘ Conditions ViN=7V Vin=7V
Control Voltage (Output ON)™3 Ve, H 2.0 2.0 v
Control Voltage (Output OFF)3 Ve, IL 0.8 0.8
Ve Ic, IH 40 40
Terminal Cortniere(Gupeton) ‘Conditions Ve=2V Vc=2V HA
Ic, IL -5 | 0 | -5 \ 0 \
Control Current (Output OFF) ‘ Conditions VooV VooV HA
Input Overvoltage Shutdown Vovp 33 ‘ ‘ 26 ‘ ‘ v
Voltage | Conditions lo=10mA lo=10mA

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

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

hereinafter.

BExternal Dimensions (T0O263-5)

(unit : mm)
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Pin Assignment
@ Ve

@ VN

2\

@ Vo

® Sense

(ADJ for SI-3010KD/3012KD)

Plastic Mold Package Type

Flammability: UL94V-0

Product Mass: Approx. 1.48g

(3) GND (Common to the rear side of product)
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1-1-4 Linear Regulator ICs

EBlock Diagram

@SI1-3010KD/SI-3012KD

VIN(lZ)

(JDVO

@SI-3033KD/SI-3050KD

VINé}

/l /l 4) Vo
ve(d —5)ADJ ve(d Sense
TSD TSP
REF REF
7;{?)GND GND
HTypical Connection Diagram
@®SI-3033KD/SI-3050KD @®SI-3010KD/SI-3012KD
*0 .
K‘ D1 y D12
VIN Vo VIN Vo
2 4 2 4
+ +
sense
CiN Ve GND 5 CIN Ve GND ADJ
1 1 3 — 3 5
77 747 777 747

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

*1: SI-3012KD/3033KD (22 uF or larger)

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

*2: D1: Reverse bias protection diode
and output.

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

Co has to be a low ESR capacitor such as a ceramic capacitor.
When using the electrolytic capacitor, oscillation may occur at a low temperature.

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

R1, R2: Output voltage setting resistors

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

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

R1=(Vo—VapJ)+(Vaps/R2)

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

HReference Data

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

55
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Thermal Resistance (from Junction to Ambient Temperature) (Typical Value)

» Ahigher heat radiation effect can be achieved by enlarging the copper laminate
area connected to the inner frame to which a monolithic ICs is mounted.

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

Tj=Pp x 0j-c + Tc ( Oj-c=3*C/W) Pp= (Vin-Vo)elouT
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1-1-4 Linear Regulator ICs

S RO o] S MESTYeTXY Surface-Mount, Low Current Consumption, Low Dropout Voltage

BFeatures HAbsolute Maximum Ratings (Ta=25°C)
 Low input voltage (1.3V) and low output Parameter Symbol Ratings Unit
voltage (1.0V) DC Input Voltage Vin 10 \
« Compact surface-mount package (SOP8) DG (=t Vliizege Ve 10 v
Output Control Terminal Voltage Ve ViN \Y
» Low dropout voltage: VoiF < 0.3V (at lo = 1.5A) DC Output Current o 15 A
« Built-in overcurrent, input-overvoltage and Power Dissipation Po'! 1.1 w
thermal protection circuits Junction Temperature T —30to +125 °C
s . Lo (e] ting Ambient Te t T —30 to +100 °C
« Built-in ON/OFF function (OFF state circuit [T AT IS * or .
t: 1A max.) Storage Temperature Tstg —30to +125 C
current: 14 : Thermal Resistance (Junction to Lead (Pin 8)) 6-L) 36 °C/W
« Compatible with low ESR capacitors Thermal Resistance (Junction to Ambient Air) 0(-a)! 100 °C/W
*1: When mounted on glass-epoxy board of 40 x 40mm (copper laminate area 100%).
HEApplications
» On-board local power supply
« For stabilization of the secondary-side output voltage of switching power supplies
BRecommended Operating Conditions
Ratings '
Parameter Symbol SI-3010LLSL Unit
Input Voltage VIN 1.4103.6™ Y
Bias Voltage VB 3.3t055 \
Output Current lo 0to1.5™ A
Operating Ambient Temperature Top —20to +85"" °C

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

MElectrical Characteristics

(Ta=25°C, Vc=2V, ViNn=1.8V, VB=3.3V, Vo=1.

5V, unless otherwise specified)

Ratings
Parameter Symbol SI-3010LLSL Unit
min. typ. max.
Reference Voltage Vaby 0.980 1.000 1.020 v
‘ Conditions lo=10mA
) X AVoLINE ‘ 10 v
Line Regulation [ Conditions ViN=1.7 10 2.5V, lo=10mA "
YR AVoLoAD ‘ 30 mv
gt [Conditions ViN=1.8V, I0=0 o 1.5A
o~ VoIF ‘ 0.3 v
CEIEVEIEEE ‘ Conditions lo=1.0A
Quiescent Circuit Current l ‘ 500 800 uA
| Conditions I0=0A, Re=10kQ '
L lq (OFF) 1
Circuit Current at Output OFF ‘Conditions ‘ VooV uA
Temperature Coefficient of AVO/ATa ‘ +0.2 mv/°C
Output Voltage | Conditions Tj=0 to 100°C
Overcurrent Protection Starting Ist 1.6 ‘ A
Current” ‘ Conditions ViN=1.8V, VB=3.3V
Control Voltage (Output ON) Ve, IH 2 \Y%
Control Voltage (Output OFF) Ve, IL 0.8 \"
Ve I, IH 50
Terminal SR G (e CR ‘ Conditions Ve=2.7V HA
Control Current (Output OFF) o, IL 10 uA
y [ Conditions Vo=0.4V :

*1: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = overcurrent protection starting current, lo = 10 mA.
*2: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
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SI-3000LLSL Series
BExternal Dimensions (SOP8) (unit : mm)
5.4:04 Pin Assignment
1.27 0. 0.15:01 @ Vo
ﬁ‘ "m 0.4201 4).05} \r | @ ADJ
ﬁ ﬁ | 2 ® Ve
8 7 6 5 g @ Ve
R ® GND
%, EY ® GND
1 4 ® VIN
% % < Plastic Mg!d Package Type
0.995max. e Flammability: UL94V-0
-fe Product Mass: Approx. 0.1g
Jﬁ 041 g
HTypical Connection Diagram/Block Diagram
CiN, Cs: Input and bias capacitors (Approx. 0.1 to 10uF)
Required when the input line contains inductance or when the
e, 7 wiring is long.
7 5 Ri Co: Output capacitor (47uF or larger)
L SI-3010LLSL is designed to use a low ESR capacitor (such as
G ? a ceramic capacitor) for the output capacitor. The recom-
VB3 mended ESR value for an output capacitor is 500mQ or less
i Isb (at room temperature).
L - b R1, R2: Output voltage setting resistors
CBv @ The output voltage can be set by connecting R1 and R2 as
¢ shown at left.
Dpen:OFF The recommended value for R2 is 10kQ.
High: ON R1= (Vo-VapJ) / (Vapi/R2)
Css: Soft start capacitor
The rising time of the output voltage can be set by connecting
Css between Vout and ADJ.
HReference Data
Copper Laminate Area - Power Dissipation
1.2 ]
| %Ta=25°C
9 L] |
T
< 08 e Ta=50°C
z - — |
o e
a 06 —
| | J 1 +4Ta=80°C
0.4 e —
I
0.2
0
10 100 1000
Copper Laminate Area (mm?)
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1-1-4 Linear Regulator ICs

SIER D74 BTV AT Surface-Mount, Low Dropout Voltage

HFeatures HAbsolute Maximum Ratings (Taz25°C)
« Compact surface-mount package (TO263-5) Parameter Symbol Ratings Unit
« Output current: 3.0A DC Input Voltage VN 10 \%

Output Control Terminal Voltage Ve 6 \
» Low dropout voltage: VoiF < 0.6V (at lo = 3.0A) DC Output Current o 30 A
« Low circuit current at output OFF: Iq (OFF) < 1uA Power Dissipation Pp® 3 w
« Built-in overcurrent and thermal protection Sunclionilemperatlie T —3010 +125 ¢
circuits Operating Ambient Temperature Top —30to +85 °C
Storage Temperature Tstg —40to +125 °C

Thermal Resistance (Junction to Ambient Air) Oj-a 33.3 °C/W

HMApplications Thermal Resistance (Junction to Case) Oj-c 3 °C/W

» Secondary stabilized power supply (local
power supply)
BHRecommended Operating Conditions
Parameter Symbol Ratings Unit Remarks
Input Voltage ViN 2t06’" \Y

Output Current lo 0to3 A

Operating Ambient Temperature Top (a) —20 to +85 °C

Operating Junction Temperature Top ) —20 to +100 °C

Output Voltage Variable Range Voaby 12t05 \ Only for SI-3011ZD. Refer to the block diagram.

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

MElectrical Characteristics

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

Ratings
Parameter Symbol SI-3011ZD (Variable type) SI-3033ZD Unit
min. typ. max. min. typ. max.
Output Voltage Vo (VabJ) 1.078 1.100 1.122 3.234 3.300 3.366 v
(Reference Voltage Vaou for S1-3011ZD)| [ Conditions Vin=Vo+1V, lo=10mA ViN=5V, lo=10mA
Line Regulation AVOUN‘E. ‘ ‘ 10 ‘ ‘ 10 mV
‘ Conditions ViN=3.3 to 5V, lo=10mA (Vo=2.5V) ViN=4.5t0 5.5V, lo=10mA
Load Regulation AVoLoro ‘ ‘ 40 ‘ ‘ 40 mvV
‘ Conditions ViN=3.3V, lo=0 to 3A (Vo=2.5V) VIN=5V, lo=0 to 3A
Dropout Voltage VD‘F‘ - ‘ ‘ 0.6 ‘ ‘ 0.6 \
| Conditions l0=3A (Vo=2.5V) lo=3A
Quiescent Circuit Current la — ‘ ! ‘ 5 ‘ ! ‘ 1.5 mA
‘ Conditions ViN=Vo+1V, lo=0A, Vc=2V VIN=5V, lo=0A, Vc=2V
Circuit Current at Output OFF la (OFF) ‘ ‘ ! ‘ ‘ ! uA
‘ Conditions ViN=Vo+1V, Vc=0V VIN=5V, Vc=0V
Temperature Coefficient AVO/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ o
mV/°C
of Output Voltage | Conditions Ti=0 to 100°C Ti=0to 100°C
Ripple Rejection RREJ‘ - 60 ‘ 60 dB
‘ Conditions ViN=Vo+1V, =100 to 120Hz, lo=0.1A ViN=5V, f=100 to 120Hz, lo=0.1A
Overcurrent Protection Starting Current™ ‘ Is1 3.2 ‘ ‘ 3.2 A
4 Conditions Vin=Vo+1V ViN=5V
Control Voltage (Output ON)"3 Ve, IH 2 2 v
Control Violtage (Output OFF)3 Ve, IL 0.8 0.8
Ve Control Current(Output ON) I, IH 100 100 WA
Terminal | Conditions Ve=2.7V Ve=2.7V '
Control Current(Output OFF) le, IL -5 0 -5 0 WA
[ Conditions V=0V V=0V '

*1: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower.
*2: Is1 is specified at the —5% drop point of output voltage Vo under the condition of Output Voltage parameter.
*3: Output is OFF when the output control terminal (Vc terminal) is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.

*4: These products cannot be used for the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.

(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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S1-3000ZD Series

BExternal Dimensions (TO263-5)

(Unit : mm)
Case temperature
measurement point 1002
sl o (8.0
S 305 B w02 (44
+ ¢ sr0s 45 g ﬁ] 1 I
% s
1.5 0p2 () /(2xR0.45) N
N ey
N % 3 7 Pin Assignment
2 ] Rl @ Ve
| E i @ Vi
H ER 5 NEN H EN (3 GND (Common to the rear side of product)
= S ‘%)ow ~ @ Vo
los®r — o™ ® Sense
(179%) 0 (1.79%) 7%
Ty T (ADJ for SI-3011ZD)
) as L3
Plastic Mold Package Type
B0 Flammability: UL94V-0
100°0% Product Mass: Approx. 1.48g
EBlock Diagram
S1-3011ZD
VWJZ\ o CiN: Input capacitor (Approx. 10uF)

L + Co: Output capacitor (47uF or larger)

717 < The output voltage may oscillate if a low ESR type capacitor
(such as a ceramic capacitor) is used for the output capacitor in
the SI-3000ZD Series.

f
SI1-3033ZD
R1, R2: Output voltage setting resistors
‘V‘NJ\ J4\V° o The output voltage can be set by connecting R1 and R2 as shown
i + at left.
;L on The recommended value for R2 is 10kQ or 11kQ.
R1= (Vo—Vaby) / (Vaps/R2)
on *:Insert R3 in case of setting Vo to Vo < 1.8V. The recommended
gg OFF, value for R3 is 10kQ.

HMReference Data

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

55
O ~
§ % 50 \ «» A higher heat radiation effect can be achieved by enlarging the copper laminate
é’ ; \ When Using Glass-Epoxy Board of 40 x 40 mm area connected to the inner frame to which a monolithic IC is mounted.
e f 45 + Obtaining the junction temperature
% E \\ Measure GND terminal temperature Tc with a thermocouple, etc. Then substitute
% ﬁ 40 this value in the following formula to obtain the junction temperature.
é % s \\ Ti=Ppx6j-c+Tc Pp= (Vin-Vo)elout
3E —
30

0 200 400 600 800 1000 1200 1400 1600 1800
Copper Laminate Area (mm?)
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1-1-4 Linear Regulator ICs

SB[ (ST EY Low Current Consumption, Low Dropout Voltage

HFeatures HAbsolute Maximum Ratings (Taz25°C)
» Compact full-mold package (equivalent to i
P P ge (eq Parameter Symbol bistings Unit Remarks
TO220) SI-3010KF
« Output current: 1.0A DC Input Voltage VIN 35" \Y
Output Control Terminal Voltage Ve VIN Y
» Low dropout voltage: VoiF < 0.5V (at lo = 1.0A) DC Output Current o 10 A
« High ripple rejection: 75dB 5 e Po1 16.6 w With infinite heatsink
ower Dissipation " - "
« Low circuit current at output OFF: Iq (OFF) = : PD.Z 1.72 W Without heatsink, stand-alone operation
1uA Junction Temperature Tj —40 to +125 °C
u
! Storage Temperature Tstg —40to +125 °C
« Built-in overcurrent and thermal protection Operating Ambient Temperature Top 40 to +100 °c
circuits Thermal Resistance (Junction to Case) 0j-c 6.0 °C/W
Thermal Resistance (Junction to Ambient Air) Oj-a 58 °C/W Without heatsink, stand-alone operation
IAppIications *1: Abuilt-in input-overvoltage-protection circuit shuts down the output voltage at the Input Overvoltage Shutdown Voltage
. of the electrical characteristics.
« Secondary stabilized power supply (local
power supply)
BRecommended Operating Conditions
Ratings _
Parameter Symbol S1-3010KF Unit
Input Voltage Range ViN 24210 2771 \Y
Output Current Range lo O0to1.07 A
Output Voltage Variable Range VoADJ 1.1t0 16 \
Operating Ambient Temperature Top —30to +85 °C
Operating Junction Temperature T —20 to +100 °C
*1: ViINn (max) and lo (max) are restricted by the relationship Pp (max) = (ViN - Vo) x lo = 16.6W.
*2: Refer to the Dropout Voltage parameter.
HElectrical Characteristics
Ratings
Parameter Symbol SI-3010KF Unit
min. typ. max.
Vapy 0.98 1.00 1.02
Reference Voltage Conditions ViN=7V, 10=0.01A, Vv
Vc=2V, Vo=5A
AVOLINE ‘ ‘ 30
Line Regulation Conditions Vin=6 to 15V, 10=0.01A, mV
Ve=2V, Vo=5A
AVoLoAD ‘ ‘ 75
Load Regulation Conditions Vin=7V, lo=0 to 1A, Vc=2V, mV
Vo=5A
VoiF ‘ ‘ 0.3
| Conditions lo=0.5A, Vc=2V, Vo=5V
Dropout Voltage ‘ ‘ os v
| Conditions lo=1.0A, Vc=2V, Vo=5V
) o lq | | 600
Quiescent Circuit Current ‘Conditions V=7V, [0=0A, Vom2V HA
la (OFF 1
Circuit Current at Output OFF ‘qC(ondit?ons ‘ VeV Vosov ‘ HA
N AVo/ATa \ 0.5 \
Temperature Coefficient of V=7V, 1020.01A. Vos2V. mV/°C
Conditi PSR
Output Voltage onditions Tj=0 to 100°C, Vo=2.5V
RREJ ‘ 75 ‘
Ripple Rejection Conditions ViN=7V, l0=0.1A, Vc=2V, dB
=100 to 120Hz, Vo=5V
Overcurrent Protection Starting Is1 1.1 ‘ ‘ A
Current® | Conditions ViN=7V, Ve=2V
. Ve, H 2 | |
Control Voltage (Output ON)*4 ‘ Conditions V7V \
Control Voltage (Output OFF vo. L | | 08 v
Vo ontolVoltage (QuIputOFF) | [ Gonditions V=7V
Terminal Ic, IH | | 40 N
Control Current (Output ON) ‘Conditions V=7V, Vom2V M
le, IL -5
Control Current (Output OFF) ‘Conditions ‘ VIN=7V0VC=OV ‘ HA
Input Overvoltage Shutdown Vovp 33 ‘ ‘ v
Voltage | Conditions 10=0.01A

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

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

EBlock Diagram HTa-Pp Characteristics

- ‘ ‘ Silicone Grease:
| | With Infinite Heatsink (G746 (Shin-Etsu Chemical)
VIN @ Heatsink: Aluminum

SI-3010KF
20

(&)

| 200x200x2mm (2.3°C/W)

Ve

1-100x100x2mm (5.2°C/W)™N

L 75x75x2mm (7.6°CIWIN \

(=]

Power Dissipation Pp (W)

a1

i Without Hegtsink

ol__|
-30 -20 0 20 40 60 80 100
Ambient Temperature Ta (°C)

W/
/4

\ ]

HTypical Connection Diagram

@SI-3010KF
. D1 1
VIN Vo -
2 4 R1 \
+ +
7T
CiN Ve gNp ADY Load
1 3 5 Co
il g (B o
77 A3

CiN: Input capacitor (22uF or larger) R1, R2: Output voltage setting resistors
Co: Output capacitor (47uF or larger) The output voltage can be adjusted by connecting R1 and R2 as shown
If a low ESR capacitor (such as a ceramic capacitor) is used above.

for the output capacitor, oscillation may occur. The recommended value for R2 is 10kQ.

R1=(Vo—-VapJ)+(Vabs/R2)
*1. D1: Reverse bias protection diode

This diode is required for protection against reverse
biasing between the input and output.
(Sanken RU2Z is recommended.)

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

BExternal Dimensions (TO220F-5)

(Unit : mm)
4-2102
10_0t0.2 0 42__8f2(“
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{ } R )
%‘z Pin Assignment
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s @ VN
+0.1
‘ @ ‘ 1P ? GND
[T | B 4 Vout
NN Logsos N ® ADJ
HEHBHERLAL
[HURORON 08532 al | ] g .
J U | © Plastic Mold Package Type
: 0.45'%2 | ‘ Flammability: UL 94V-0
‘ Product Mass: Approx. 2.3 g
3.9%07 4.3
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1-1-4 Linear Regulator ICs

SIEI[1[1)74 RST14 XY 5-Terminal, Low Dropout Voltage

HFeatures BAbsolute Maximum Ratings (Ta=25°C)
» Compact full-mold package (equivalent to Parameter Symbol Ratings Unit
TO220) DC Input Voltage ViN'! 10 \%
« Output current: 3.0A Output Control Terminal Voltage Ve 6 \
DC Output Current lo"! 3.0 A
» Low dropout voltage: VoiF < 0.7V (at lo = 3.0A) o Diecioa Pos 20 (With infinite heatsink) w
« Low circuit current at output OFF: Ig (OFF) = 1uA ST I Pp2 1.5 (Without heatsink, stand-alone operation) W
« Built-in overcurrent and thermal protection circuits JunCt'oAn Tempe,ramre Ti —3010 +125 c
Operating Ambient Temperature Top —30 to +100 °C
Storage Temperature Tstg —30to +125 °C
HMApplications Thermal Resistance (Junction to Case) Ojc 5.0 °C/W
« Secondary stabilized power supply (local Thermal Resistance (Junction to Ambient Air) Oj-a 66.7 (Without heatsink, stand-alone operation) °C/W
power supply)
BRecommended Operating Conditions
Parameter Symbol Ratings Unit
Input Voltage ViN 2106’ \Y
Output Current lo 0to3 A
Operating Ambient Temperature Top (@) —20 to +85 °C
Operating Junction Temperature Top () —20 to +100 °C
Output Voltage Variable Range Voaby 12t05 \
*1: VI (max) and lo (max) are restricted by the relationship Po = (Vin - Vo) x lo.
*2: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower.
.EIeCt”caI CharaCterIStlcs (Ta=25°C, Vc = 2V, unless otherwise specified)
Parameter Symbol SI-3011ZF Unit
min. typ. max.
VabJ 1.078 1.100 1.122
Reference Voltage — v
| Conditions Vin=Vo+1V, lo=10mA
Line Regulation AVoune ‘ ‘ 10 mV
| Conditions ViN=3.3 to 5V, lo=10mA (Vo=2.5V)
Load Regulation AVoLom ‘ ‘ 40 mV
‘ Conditions ViN=3.3V, lo=0 to 3A (Vo=2.5V)
Dropout Voltage Vor ‘ ‘ 07 \
| Conditions l0=3A (Vo=2.5V)
Quiescent Circuit Current la ‘ L ‘ 5 mA
| Conditions Vin=Vo+1V, I0=0A, Ve=2V
Circuit Current at Output OFF la (OFF) ‘ ‘ 1 LA
| Conditions ViN=Vo+1V, Ve=0V
Temperature Coefficient AVO/ATa ‘ +0.3 ‘ mV/eC
of Output Voltage | Conditions Ti=0 to 100°C
Ripple Rejection Reey ‘ 60 ‘ dB
| Conditions Vin=Vo+1V, =100 to 120Hz, 10=0.1A
Overcurrent Protection Starting Current™ ‘ Is1 32 ‘ ‘ A
4 Conditions Vin=Vo+1V
Control Voltage (Output ON)™3 Ve, IH 2 v
Control Voltage (Output OFF)"3 Ve, IL 0.8
Ve Control Current(Output ON) I, IH 100 A
Terminal | Conditions Ve=2.7V 3
Control Current(Output OFF) lc, IL -5 0 A
| Conditions Vo=0V

*1: Set the input voltage to 2.4V or higher when setting the output voltage to 2.0V or lower.

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

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

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

82 | Ics




SI-3000ZF Series

BExternal Dimensions (TO220F-5)

(unit : mm)
4l2102
10.0*°? . .
sl .
T ] S N
& AN© &e]g
<ty % . .
@773 ) Pin Assignment
i @ Ve
9 - @ VN
= ® GND
i ‘._.&‘ @ Vo
: a1 5
IS ® ADJ
T ‘ z Plastic Mold Package Type
§| ‘ L K Flammability: UL94V-0
045222 || ‘ Product Mass: Approx. 2.3g
3.9:07 \ (4.3)
8l2i07
HTypical Connection Diagram/Block Diagram
SI-3011ZF Cin: Input capa<':|tor' (Apprc?x. 10uF) . . o
This capacitor is required when the input line contains induc-
‘VWJ\ tance or when the wiring is long.

L 2 o Co: Output capacitor (47uF or higher)

717 e The output voltage may oscillate if a low ESR type capacitor
(such as a ceramic capacitor) is used for the output capacitor
in SI-3000ZF.

ve R1, R2: Output voltage setting resistors
g The output voltage can be set by connecting R1 and R2 as
shown at left.
The recommended value for R2 is 10kQ or 11kQ.
R1= (Vo-VabJ) / (Vaps/R2)
*: Insert R3 in case of setting Vo to Vo < 1.8V. The recom-
mended value for R3 is 10kQ.
HTa-Pp Characteristics
25
L With Silicone Grease
L Heatsink: Aluminum
[ With Infinite Heatsink
< 20
N
o L
o L
S "% 200.2002mm 2FCW)
= F
o |
2 10[100x100x2mm (5.2°C/W)
[=) F
5 [ 75x75x2mm (7.6°C/W)
g F
& s
[ Without heatsink \
F I I
930 0 25 50 75 100
Ambient Temperature Ta (°C)
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1-1-4 Linear Regulator ICs

IR0 QU IRTTEEE] 2-Output, Surface-Mount, Low Dropout Voltage

HFeatures

BAbsolute Maximum Ratings

(Ta=25°C)
« Compact surface-mount package (TO252-5) Ratings .
« Output current: 1.0A x 2 Farameter Symbal SI-3002KWM ont
DC Input Voltage VIN' 18 \Y
 Low dropout voltage: VoiF = 0.6V (at lo = 1A) OuibLt ControliTerminallVoliage Vo 6 v
« Built-in overcurrent and thermal protection . lo1 1.0
- Output Current! A
circuits lo2 1.0
Power Dissipation (with two outputs ON) Pp2 1 W
. . Junction Temperature Ti -30to +125 °C
.Appl ications Operating Ambient Temperature Top —30to +85 °C
» Secondary stabilized power supply (local Storage Temperature Tstg —40 to +125 °C
power supply) Thermal Resistance (Junction to Ambient Air) Oia 95 °C/W
Thermal Resistance (Junction to Lead) Oic 6 °C/W
*1: VIN (max), lo1 (max) and loz2 (max) are restricted by the relation Po = (ViIN — Vo1) x lo1 + (VIN - Vo2) x loz.
*2: When mounted on glass-epoxy board of 30 x 30mm? (copper laminate area 4.3%)
Thermal protection may operate when the junction temperature exceeds 135°C.
HElectrical Characteristics
Ratings
Parameter Symbol SI-3002KWM Unit
min. typ. max.
Vo1 3.234 3.300 3.366
o | Conditions Vin=5V, lo=10mA v
utput Vohage Vo2 2.450 \ 2.500 \ 2.550
| Conditions Vin=5Y, lo=10mA
AVOLINE1 ‘ ‘ 20
) , | Conditions Vin=4.5 to 10V, lo=10mA
Line Regulation mV
AVOLINE2 ‘ ‘ 20
| Conditions Vin=4.5 10 10V, lo=10mA
AVoLoAD1 ‘ ‘ 30
L oad Reculati | Conditions Vin=5Y, lo=0 to 1A v
oad Regulation AVoLonos ‘ ‘ 30
| Conditions Vin=5Y, lo=0 to 1A
B VDIF1 ‘ ‘ 0.6 v
ropout Voltage [ Conditions lo=1A
AVoi/ATa | 0.3 |
Temperature Coefficient of ‘ Conditions Ti=0to 100°C mv/°C
Output Voltage AVo2/ATa ‘ +0.3 ‘
| Conditions Ti=0 to 100°C
RREJ1 ‘ 60 ‘
fioole Relect | Conditions ViN=5V, f=100 to 120Hz @
pple Rejection Rren ‘ 0 ‘
| Conditions ViN=5V, t=100 o 120Hz
Isi 1 1.2 | |
Overcurrent Protection Starting ‘ Conditions ViN=5V A
Current! Is1 2 1.2 ‘ ‘
| Conditions Vin=5V
Quiescent Circuit Current la ‘ ! ‘ 15 mA
| Conditions VIN=5V, [0=0A, Vo=2V
L lq (OFF) ‘ ‘ 0.5 A
Circuit Current at Output OFF ‘ Conditions ViNe5V, Vom0V m,
Control Voltage (Output ON) 2 Ve, IH 2 \Y%
Control Voltage (Output OFF) Ve, IL 0.8 \
Ve Control Current Ic, IH 5 A
Terminal | (Output ON) ‘Conditions Vo=2.7V
Control Current le, IL -100 ‘ ‘ A
(Output OFF) ‘ Conditions Vc=0.4V
Output OFF Voltage VO(OFF) ‘ ‘ 0.5 \

*1:1s1 1 and Is1 2 are specified at the 5% drop points of output voltages Vo1 and Voz on the condition that Vin = the condition of protection starting current, lo = 10 mA.
*2: Output is ON when the output control terminal Vc is open. Each input level is equivalent to LS-TTL. Therefore, the devices can be driven directly by LS-TTLs.

Channels 1 and 2 are turned on or off at the same time.
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SI-3000KWM Series

BExternal Dimensions (TO252-5)

(Unit : mm)
6.60*%%°
+0.20
020 2.30:020 5.34°
o (500
g ‘-—»‘ I — (1.50)
(<) I I
A7 B H |
)
o o S
sl g SEATING PLANE 8
g_ . 0.0010 0.127 g
| 2
[ % s
& N\ = RIS
K ) BT s
\ - UL Pin Assignment
RIS | |
-u%oxom ® VC
(1.00) @ Vo1
. .. 23002 Plastic Mold Package Type 3 GND
Flammability: UL 94V-0 @ VIN
Product Mass: Approx. 1.48 g ® Vo
EBlock Diagram
‘ V'“AA\ veer o CN: Input capacitor (Approx. 0.1 to 10uF)
L This capacitor is required when the input line contains induc-
;L [ tance or when the wiring is long.
Co1, Co2: Output capacitor (22uF or higher)
Counzht The output voltage may oscillate if a low ESR type capacitor
o (such as a ceramic capacitor) is used for the output capacitor
Vo 1 QFF in SI-3000KWM.
b
Cout2
-
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