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/\ Warning

@ The contents in this document are subject to changes, for improvement and other purposes,
without notice. Make sure that this is the latest version of the document before use.

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

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

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

@ The products in this document are intended for normal electronic devices (such as home
appliances, office equipment, communication terminals, or measurement devices). Make
delivery specifications with us before use.

If you are considering using our products for a device that requires high reliability (such as
transport machines and their control units, traffic light control systems, disaster prevention,
and security equipment or any kind of safety equipment), make sure that you consult our
sales representative and make delivery specifications with us.

Do not use these products for devices that require extremely high reliability (such as
aerospace instruments, nuclear power control units, or life support systems) without our
written consent.

@ The products in this document are not designed to be radiation-proof.
@ The contents in this document must not be transcribed or copied without our written consent.

@ Gallium arsenide (GaAs) is used in some products in this document.
Burning or breaking such products, as well as the accidental inhalation or ingestion of
chemically treated liquids and gases, is extremely dangerous.
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1 ICs

Ordering Information

All products listed must be ordered in standard packing increments.

Series Name/

Standard Packing Quantities

Series Name/

Standard Packing Quantities

Product Name Package Bulk Taping Product Name Package Bulk Taping
PGOOTM DIP16 1000 - SLA7022MU/ | ZIP15 with Fin 1080 -
SAl PS4(Surface-mount) - 2000 7029M (SLA15Pin)
SCM1100M SCM 250 - SLA7024M/ ZIP18 with Fin 1080 -
SDKO03M PS16(Surface-mount) - 1200 7026M/7027MU|  (SLA18Pin)
SI-3000B TO220F-5 2000 - SLA703xM ZIP18 with Fin 1080 -
S1-3000C TO220F-5 2000 - (SLA18Pin)
SI-3000J TO220F-5 2000 - SLA7042M/ ZIP18 with Fin 1080 -
SI-3000KD  |T0263-5(Surface-mount) - 800 7044M (SLA18Pin)
SI-3000KFE TO220F-5 600/2000 - SLA705xM ZIP18 with Fin 1080 -
SI-3000KM  |T0252-5(Surface-mount) - 3000 (SLA18Pin)
SI-3000KS SOP8(Surface-mount) - 1000 SLA706xM ZIP21 with Fin 1080 -
SI-3000KWF TO220F-5 2000 - (SLA21Pin)
SI-3000KWM | T0252-5(Surface-mount) - 3000 SLA707xMR/ ZIP23 with Fin 1080 —
SI-3000LSA | SOP8(Surface-mount) - 1000 MPR (SLA23Pin)
SI-3000LU SOT89-5(Surface-mount) - 1000 SLA7611M ZIP18 with Fin 1080 -
SI-3000ZD T0263-5(Surface-mount) - 800 (SLA18Pin)
SI-3000ZFE TO220F-5 600/2000 - SMA682xM SMA24Pin LF.N0.2451:1080 -
SI-3010LLSL | SOP8(Surface-mount) - 1000 LF.No.2452:1008
SI-7510 DIP30 680 - SMA6843MP SMA24Pin LF.N0.2452:1008 -
SI-8000E TO220F-5 2000 - SMA7022MU/ ZIP15 1440 -
S|-8000FD T0263-5(Surface-mount) - 800 7029M (SMA15Pin)
SI-8000FFE TO220F-5 600/2000 - SMA7036M ZIP15(SMA15Pin) 1440 -
SI-8000GL DIP8 100 - SPI-8000A HSOP16 - 1400
SI-8000HD | T0263-5(Surface-mount) - 800 SPI-8000TW HSOP16 - 1400
SI-8000HFE TO220F-5 600/2000 - STA801M SIP10(STA10Pin) 100 -
SI-8000JD T0263-5(Surface-mount) - 800 STA810M SIP8(STA8PIn) 100 -
SI-8000JF TO220F-5 2000 - STA820M SIP8(STA8PIn) 100 -
S1-8000S TO220F-5 2000 -
SI-8000SD T0263-5(Surface-mount) - 800
SI-8000TFE TO220F-5 600/2000 -
SI-8000TM T0252-5(Surface-mount) - 3000
SI-8000W SOP8(Surface-mount) - 1000
SI-8011NVS TSSOP24 - 2800
SI-8400L Non-package type 864 -
(EI-12.5 core)
SI-8405NH SOP8(Surface-mount) - 1000
SI-8405NL SOP8(Surface-mount) - 1000
SI-8500L Non-package type 320 -
(EI-19 core)
SI-8511NVS TSSOP24 - 2800
SLAG805MP/ SLA23Pin  |LF.No.2151/2152:648 -
SLA6816MP LF.No.2153:540
SLA6848MP SLA24Pin LF.No.2171:648 -
4 ] ics
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I 1-1 Regulator ICs

Selection Guide

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

Surface-Mount Type

Output Current Output Voltage Variable (Reference Voltage)
seresfame & 0 Packege | omampton | O | eracton | P%%°
) 18 | 25 | 33| 5 9 12 | 10 | 11 | 125 | 128 During OFF | ONOFF | Gharacteristic
SI-3000LU 0.25 @] SOT89-5 O O Drooping 10
SI-3000LSA 1.0 @] O O O SOP8 O O Foldback 12
SI-3000KS 1.0 (@) (@) © |soprs @) @) Drooping 14
SI-3000KM 1.0 O O @] @] (@] (@] (@] TO252-5 O @] Foldback*! 16
SI-3000KD 1.0 (@] (@) O (@] TO263-5 O @] Foldback*? 20
SI-3000LLSL 1.5 O SOP8 O @] Foldback 24
SI-3000ZD 3.0 (] @] TO263-5 O O Foldback 26
*1: Drooping for SI-3012KM/3025KM/3033KM
*2: Drooping for SI-3012KD/3033KD
Thru-Hole Type
Output Current Output Voltage Variable (Reference Voltage)
Series Name ) V) Package I(-)?)Vr:s%lrjr:rp?int;n Output Sﬁ:;i’::m Page
(A) 33 5 9 12 15 | 157 | 24 1| 11 | 255 During OFF | ONOFF | Gharacteristic
SI-3000B 0.27 O O | TO220F-5 - O Foldback 28
SI-3000KFE 1.0 @] TO220F-5 O O Foldback 30
SI-3000C 15 @] O O O O O TO220F-5 - @] Foldback*3 32
SI-3000J 2.0 @] @] (@] o TO220F-5 - @] Foldback 36
SI-3000ZFE 3.0 o TO220F-5 O O Foldback 38
*3:Drooping for SI-3033C
6 | ICs




1-1 Regulator ICs

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

Surface-Mount Type

Output Current Output Voltage Variable (Reference Voltage) Maximum
Input
Series Name (V) (V) Voltage | Package | Low Current | oygpyt Overcurrent Page
Consumption Protection
(A) 33 5 9 12 05 08 1.0 ) During OFF | ON/OFF | Gharagteristic
0.4 (@] (@)
SAl 35 PS4 - - Drooping 40
0.5 (] O
SI-8000W 0.6 (@) (€] 35 SOP8 - - Drooping 44
SI-8000JD 1.5 (@) (€] (@] @} 43 TO263-5 O O Foldback 46
SI-8000TM 1.5 (@] 43 TO252-5 @] O Drooping 48
SI-8000SD 3.0 (@) (@] 43 TO263-5 - O Drooping 50
SPI-8000A 3.0 (@] 53 HSOP16 O O Foldback 52
SI1-8005Q* 3.5 (@) 30 HSOP8 O O Drooping 56
SI-8001FDE 3.5 (@) 43 TO263-5 - O Drooping 58
SI-8001FDL 3.5 @) 43 TO263-5 O O Drooping 58
SI-8008HD 5.5 @] 43 TO263-5 O O Drooping 60
Th Hole T *:Current Mode Control
ru-Role lype
Output Current Output Voltage Variable (Reference Voltage) Maximum
Input
Series Name (V) (V) Voltage Package | Low Current | ouput Overcurrent Page
Consumption Protection
(A) 3.3 5 9 12 | 15 | 05 | 08 | 1.0 | 15 (%) During OFF ON/OFF | Characteristic
SI-8000E 0.6 (@] 43 TO220F-5 - - Drooping 62
SI-8000JF 1.5 (@) (@) @] (@] 43 TO220F-5 O O Foldback 64
SI-8000TFE 1.5 (@) (@) 43 TO220F-5 O O Drooping 66
SI-8000GL 1.5 O 53 DIP8 O O Foldback 68
SI-8000S 3.0 (@) (@) (@) O (@) 431 TO220F-5 _ O Drooping 70
S1-8100QL™ 35 (@) 30 DIP8 O @) Drooping 72
SI-8000FFE 3.5 @] 43 TO220F-5 - O Drooping 74
SI-8000HFE 55 (@) (@) 43 TO220F-5 O O Drooping 76
*1:35V for SI-8033S
P *2:Current Mode Control
Surface-Mount, Synchronous Rectifier Type !
Oscillation Frequency Variable (Reference Voltage) Maximum
Input
Series Name (V) Voltage Package | Low Current Output Overcurrent Page
Consumption Protection
(kHz) 0.5 1.1 (V) During OFF ON/OFF Characteristic
SI-8011NVS 250 (@) 25 TSSOP24 - O Foldback 78
SI-8405NL 250 (@] 6 SOP8 - O Drooping 80
SI-8511NVS 400 @] 25 TSSOP24 . O Foldback 82
SI-8405NH 750 (@) 6 SOP8 - O Drooping 84
Flywheel Diode (Schottky-Barrier Diode) Built-in Type
Output Current Output Voltage Maximum
Input
Series Name (V) Voltage Package | Low Current | oytput Overcurrent Page
Consumption Protection
(A) 5 6.5 ) During OFF ON/OFF Characteristic
STA810M 1.5 (@] 43 SIP8 (STA8Pin) @) O Foldback 86
STA820M 3.0 O 31 SIP8 (STA8Pin) - O Drooping 88
L-Combined Type
Output Current Output Voltage Maximum
Input
Series Name (V) Voltage Package Low Current Output Overcurrent Page
Consumption Protection
(A 33 5 12 ) During OFF ON/OFF | Characteristic
0.4 @]
u Non-package _ _ Droopin
SI-8400L o5 o o 35 type (EI-12.5 core) P %
SI-8500L 1.0 o o o 35 t“;gg'fs.c_?ggg‘ore) - 0 Drooping 90

Ics | 7




1-1 Regulator ICs

Multi Output Type Regulator ICs

2-Output Type

Output Voltage  |Output Current Functions Low Current
Series Name Package Regulator Type o + Protecti Thermal | ON/OFF |Consumption Remarks Page
V) (A) vereurrent Frotection | protection | Control During OFF
- Built i-in flywheel diode
X - h i -
cht 5.0 0.5 Step-down switching type Drooping O O (Schottky-barrier diode)
STA801M SIP10 94
oo | Selectiome 115 (STA10Pin) Step-down switching tvoe Broooi o o | Builti-in flywheel diode
c 12.1 and 15.5 : P 9P rooping (Schottky-barrier diode)
ch1 | Variable(1.0-16V) 15 o Foldback @] @]
SPI-8001TW HSOP16 Step-down switching type O 96
ch2 | Variable(1.0-16V) 1.5 Foldback O O
ch1 | Variable(1.0-24V) 15 o Foldback @] @]
SPI-8002TW HSOP16 Step-down switching type O 96
ch2 | Variable(1.0-24V) 1.5 Foldback O O
ch1 | Variable(1.0-24V) 15 o Foldback @] @]
SPI-8003TW HSOP16 Step-down switching type O Frequency Variable 96
ch2 | Variable(1.0-24V) 15 Foldback O O
cht 25 1.0 , Foldback O O
SI-3003KWF TO220F-5 Linear type - 100
ch2 1.8 1.0 Foldback O O
cht 3.3 1.0 , Foldback O O
SI-3002KWM TO252-5 Linear type - 102
ch2 25 1.0 Foldback O O

ICs




1-1-1 Linear Regulator ICs

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.

H Setting DC Input Voltage

The following is the waveform of a DC input voltage.

Input Ripple

VIN (min.)
ViN (mean)
VIN (max.)

v )
When setting the DC input voltage, please follow the instructions below:
®Make Vinmin) 2 [ (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 Pbmax), which var-

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

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

Please observe the following steps for heatsink design:

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

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

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

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

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

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

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

ment.

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

l Mounting Torque

SI1-3000B

S1-3000C

S1-3000J 0.588 to 0.686 [Nem] ( 6.0 to 7.0 [kgfecm] )
SI-3000KFE

SI-3000ZFE

Bl 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.

H 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.

M Rectifier Diodes for Power Supplies

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

Series Name Diodes

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

S1:3000C Series RM2Z (Axial Type,VAM:200V,10:1.2A)
SI-3000J Series

SI-3000ZD Series SJPM-H2(Surface-Mount Stand-Alone Type,Vrm:200V,10:2.0A)
SI-3000KD Series
SI-3000KFE Series RM2Z(Axial Type,VRM:200V,l0:1.2A)

SI-3000KM Series

SI-3000KS Series

SI-3000LLSL Series SJPM-H2(Surface-Mount Stand-Alone Type,VrM:200V,10:2.0A)
SI-3000LSA Series
SI-3000LU Series SJPM-H2(Surface-Mount Stand-Alone Type, VRm:200V,10:2.0A)
SI|-3000ZFE Series RM2Z(Axial Type,VRM:200V, l0:1.2A)

ICs I 9




1-1-1 Linear Regulator ICs

S B0 [ [ T MU RST-YA Sl Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

HFeatures HAbsolute Maximum Ratings (Taz25°C)
* Compact surface-mount package (SOT89-5) Parameter Symbol Ratings Unit
« Output current: 250 mA DGlinputoliage ViN 18 v
. Output control terminal voltage Ve VIN Vv
¢ Low current consumption Iq (OFF) < 1uA (Ve = DC Output Current o 250 mA
ov) Power Dissipation Po™ 0.75 w
* Low dropout voltage: Voir < 0.5V (at lo = 250 Junction Temperature T2 —40to +135 °C
mA) Storage Temperature Tstg? —-40to +125 °C
Thermal Resistance (Junction to Ambient Air) Qja! 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
HApplications

* Auxiliary power supplies for PC

* Battery-driven electronic equipment

BRecommended Operating Conditions

Ratings .
Parameter Symbol —— — Unit

Input Voltage ViN 2.3 Vo+2'! \Y%
DC Output Current lo 0 250 mA
Operating Ambient Temperature Top -20 85 °C

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

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

Ratings
Parameter Symbol SI-3012LU(Variable) Unit
min. typ. max.
Vaby 1.210 1.250 1.290
Reference Voltage [Conditions ViN=Vo+1V, lo=10mA v
VoiF ‘ ‘ 0.3
| Conditions lo=100mA(Vo=3.3V)
Dropout Voltage ‘ ‘ 05 \
| Conditions l0=250mA(Vo=3.3V)
AVLINE ‘ ‘ 10
Line Regulation - ViN=Vo+1 to Vo+5V, mvV
‘ Conditions lo=10mA( Vo=3.3V)
AVL0AD ‘ ‘ 20
Load Regulation " Vin=Vo+1V, mV
Conditions lo=1 to 250mA( V 0=3.3V)
Temperature Coefficient of AVADJ/ATa +0.3 N
Reference Voltage | Conditions Ti=0 to 100°C mv/ee
RREJ ‘ 55 ‘
Ripple Rejection " Vin=Vo+1V, dB
‘ Conditions £=100 to 120Hz( Vo=3.3V)
Quiescent Circuit la ‘ | 150
Current ‘Conditions Vin=Vo+1V, lo=0mA HA
Vc=2V, R2=100kQ
- 14(OFF) | | 1
Circuit Current at Output OFF ‘Conditions Vin=Vor 1V, Vo0V LA
Overcurrent Protection Is1 260 ‘ ‘
Starting Current™! [ Conditions ViN=Vo +1V mA
Control Voltage (Output ON)™2 Ve, IH 2.0
Control Voltage (Output OFF)? Ve, IL 0.8 v
Ve Ic, IH 40
Terminl Control Current (Output ON) ‘ Conditions VooV UA
Ic, IL 0 -5
Control Current (Output OFF) ‘Conditions Voz2V LA

*1: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin = 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.

10 | Ics




S1-3000LU Series

HExternal Dimensions (SOT89-5)

(Unit : mm)
45005
1.62005 X .
4“210‘05 4.0005 4‘21905 3) Pin Assignment
g | UL R ® ADJ
3 | (=1
° m JTA @ GND
’ ! | m\ﬂ‘m\ ol s ® Ve
———‘—/4% -l - | @ Vi
R - ® Vo
I
- 2

4.2005 ;{ Plastic Mold Package Type
O =
3 Flammability: UL94V-0
i i[ i — Product Mass: Approx. 0.05g
S S S AV
[T [T [T hat
|_1s0% | 1598 |

EBlock Diagram

SI-3012LU

GND

EStandard External Circuit

SI-3012LU Co: Output capacitor (10 uF or larger)
For SI-3000LU series, Co has to be a low ESR capacitor such as a
ceramic capacitor.
CiN: Input capacitor (10 uF approx.)
VIN

® Setting of SI-3012LU output voltage (recommended voltage: 1.5 V to 15 V)
R1 and R2: Resistors for output setting
The output voltage can be set by connecting R1 and R2 as shown in the
diagram on the left.
R2: 100 kQ is recommended
R1=(Vo—-VapJ)/(Vaps/R2)

HReference Data

Copper Laminate Area vs Power Dissipation

Ti=100°C PCB size 40x40 ¢ A monolithic ICs mounts an inner frame stage that is connected to the

GND pin (pin 2). Therefore, enlarging the copper laminate area connected
to the GND pin improves heat radiation effect.
T T * Obtaining the junction temperatureMeasure the temperature Tc at the lead
[ LH _I-H4 part of the GND pin (pin 2) with a thermocouple, etc. Then, substitute this
AT HE-— value in the following formula to obtain the junction temperature.
T e [174]] Ti=Pox8j—c+Tc  (8j—c=5°C/W)
£ 02
0.1 == N U U U
10 100 1000 Case !empera!urg Te
Copper Laminate Area (mm2) measurement point

Ics | 11




1-1-1 Linear Regulator ICs

S BRIV ] Y W14 T3 Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

HFeatures HAbsolute Maximum Ratings (Tez25°C)
* Compact surface-mount package (SOP8) Parameter Symbol Ratings Unit
« Output current: 1 A DC Input Voltage VIN 16 Vv

L Output control terminal voltage Ve VIN \
¢ Low circuit current at output OFF: Iq(OFF) < 1 DC Output Current o 1 A
UA (Vc=0V) Pp1! 1.16 w
P Dissipati P
¢ Low dropout voltage: VoIF<0.8 V (at lo=1 A) N Pp2"2 11 w
- 3 . S
Voir <1.2V (lo = 1 A) for SI-3018LSA Junctlo.n Tempgrature Ti 30 to +150 C
Operating Ambient Temperature Top —30 to +150 °C
* 4 types of output voltages (1.8, 2.5V, 3.3V, Storage Temperature Tetg -30 to +150 °C
5.0 V) available Thermal Resistance (Junction to Lead (pin 8)) 6j-1 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 X N . X . !
*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
IRV Shyinibel SI-3018LSA SI-3025L.5A SI-3033LSA SI-3050LSA o
DC Input Voltage Range ViN 3.1t03.5" 21035 2t05.2" 10 8.0 \Y
DC Output Current Range lo Oto1 A
Operating Junction Temperature Tiop —20to +125 °C
Operating Ambient Temperature Taop —30to +85 °C
*1: VIN (max) and lo (max) are restricted by the relation Pp = (ViN — Vo) X lo.
Please calculate these values referring to the reference data on page 15.
*2: Refer to the Dropout Voltage parameter.
.EIeCtrlcaI CharaCtenStlcs (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
Quiput Voltage [Conditions Vin=3.3V, 10=0.5A Vin=3.3V, 10=0.5A VIN=5V, 10=0.5A VIN=6.5V, 10=0.5A v
Vorr I | | o4 | | o4 | | o4
[ Conditions - lo<0.5A 10<0.5A lo<0.5A
BRIz [ o6 | 12 \ [ os \ [ os \ [ os v
| Conditions lo<1A
Line Reguiation AVURE | 2 | 10 | 2 | 1o | 3 | 10 | | 15 v
‘Conditions Vin=3.1to 3.5V, l0=0.3A Vin=3.1 to 3.5V, 10=0.3A ViN=4.5t0 5.5V, l0=0.3A ViN=6 to 7V, 10=0.3A
_ AVoLoap | 10 [ 20 | 10 [ 20 | 10 | 20 | | 30
Load Regulation [Conditions | =33V, 1o=0t0 1A VIN=3.3V, lo=0 to 1A VIN=5V, 10=0 to 1A Vin=6.5V, lo=0 {0 1A mv
Temperature Coefficient of AVo/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.5 ‘ .
Output Voltage ‘Conditions ViN=3.3V, lo=5mA, Tj=0 to 100°C Vin=3.3V, lo=5mA, Ti=0 to 100°C ViN=5V, lo=5mA, Ti=0 to 100°C Vin=6.5V, lo=5mA, Ti=0 to 100°C mv/°C
Ripple Rejection Rrey ‘ & ‘ ‘ 57 ‘ ‘ % ‘ ‘ 5 ‘ dB
‘Conditions ViN=3.3V, =100 to 120Hz ViN=3.3V, f=100 to 120Hz Vin=5V, =100 to 120Hz ViN=6.5V, =100 to 120Hz
i o la | 17 | 25 | 17 | 25 | 17 | 25 | 17 | 25
Quiescent Circuit Current [ Conditions Vin=3.3V, lo=0A Vin=3.3V, lo=0A Vin=5V, lo=0A Vin=6.5V, lo=0A mA
Circuit Current at Output OFF Iq(OFF)_ ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! UA
‘Condltlons ViN=3.3V, lo=0A, Vc=0V ViN=3.3V, lo=0A, Vc=0V VIN=5V, lo=0A, Vc=0V ViN=6.5V, lo=0A, Vc=0V
Overcurrent Protection Is1 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘ ‘ 1.2 ‘
Starting Current™® ‘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
Torminl Control Current (Output ON) ‘ Conditions Voz2V UA
Ic, IL 0 5 | | o | =5 ] | o 5| | o -5
Control Current (Output OFF) ‘ Conditions Vo0V 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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HExternal Dimensions (SOP8)

SI-3000LSA Series

(Unit : mm)

5.140.4
1.27
r——~ 0.4%01
H A ﬁa‘ﬁ
8 7 6 5
o
E
<

1 stﬂ 1
1.55%0-18

0.05:0-05

o.15t8t‘)5h

0501

=

6.2

Pin Assignment

@ VN

@ NC (Leave open)
3 Vi

® Ve

® GND

® GND

@ Vo

® Vo

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

+
o
z
FNE AR SR
a0 N ®

Co: Output capacitor (22 uF or larger)

CiN: Input capacitor (10 uF)

+
777 K This capacitor is required in the case of an inductive input line or long
ViN r 3 wirin
GND Co g- ) )
Ve Tantalum capacitors are recommended for Cin and Co, particularly at
L low temperatures.
* Leave pin 2 open.
HReference Data
PCB Copper Laminate Area vs. Junction to Allowable Output Current
Ambient Air Thermal Resistance (vs. Vin-Vour Voltage Difference)
Vin-lo max
180 T T TTTTT1 I — I B
140 | PCB (glass-epoxy, 40x40mm) Tj = 120°C (20% derating of 150°C)
160mm (40x40) mm 1.0
130 The inner frame stage, on which the PTr is mounted,
N 08 is directly connected to the Vour pin.
g 120 g < 0ra=100°C/W Therefore, enlargi-ngl the copper I:—j\minate area
3 110 N % 06 around the Vourt pin is really effective for a heat
< NU g \ \ radiation.
S 100 2
04 NL TesosC
90 \ ‘
0.2 _groc 1
8 [ Te=85 T
70 0
100 1000 5000 1 2 3 4

Copper Laminate Area (mm2)

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

S B0 [0 [0] €SST-T4-T Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

HFeatures HAbsolute Maximum Ratings

(Ta=25°C)

* Compact surface-mount package (SOP8) Parameter Symbol Ratings Unit
« Output current: 1.0 A DC Input Voltage VIN' 17 \Y%
. i . Output Control Terminal Voltage Ve VIN Y
¢ Compatible with low ESR capacitor DC Output Current o 10 A
* Low circuit current at output OFF Iq < 350 uA Power Dissipation Pp't 2 0.76 w
(lo=0A,Vc=2V) Junction Temperature Ti —40 to +125 °C
* Low current consumption Iq (OFF) < 1 uA (Vc Stolade Te_mperat”re_ — Ts'g' —4010 +125 °c

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

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

< =
Low dropout voltage Voir < 0.6 V (lo = 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, 3.3V, and
variable type) available

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

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

HApplications
* 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 " E \%
Output Voltage Vo (VabJ) 1.24 1.28 1.32 2.45 2.50 2.55 3.234 3.300 3.366
(Reference voltage Vo, for SI-3012KS) | Conditions Vin=3.3V, lo=10mA ViN=3.3V, lo=10mA ViN=5V, lo=10mA v
Vorr | | o3 | | o4 \ | 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
. . AVOLINE ‘ ‘ 10 ‘ ‘ 10 ‘ ‘ 15
Lineliicouation [ Conditions Vin=3.3 10 8V, lo=10mA (Vo=2.5V) Vin=3.3 to 8Y, lo=10mA ViN=5 to 10V, lo=10mA mv
_ AVoloa | | 40 | | 40 \ | 50
Lothiequane [Conditions VIN=3.3V, 0=010 1A (Vo=2.5V) ViN=3.3V, [0=0 to 1A ViN=5V, 10=0 to 1A mv
_ - lq | | 380 | | 350 | | 350
Quiescent Giret Current [Conditions Vii=3.3V, 10=0A, Vo=2, R2=24kQ2 ViN=3.3V, lo=0A, Vc=2V VIN=5V, lo=0A, Vc=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
_ o RREs | 55 ] | 5 ] | =5
D (A [Conditions ViN=3.3V, 1100 1o 120Hz (Vo=2.5V) ViN=3.3V, =100 to 120Hz ViN=5V, 1=100 to 120Hz 8
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, H 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 Vo2V LA
lo, IL -5 0 | - 0 -5 0
Control Current (Qutput OFF) ‘ Conditions VooV UA

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

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

SI-3000KS Series

(Unit : mm)

54204

1.27

|

18 BE

0.4101 01558 |

0.5:0-1

4.4%02
6.

1

imimimil

{alo.19
oo

1.5t01
1.55:015

0.0520.05

Pin Assignment

® Ve

@ Vi

® Vo

@ Sence (ADJ for SI-3012KS)
® GND

® GND

@ GND

® GND

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

HBlock Diagram

Jnc'” [ T o

R1, R2: Output voltage setting resistors

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

The recommended value of Rz is 24 kQ .

R1=(Vo—Vapy)+(Vaps/R2)

@S1-3012KS @51-3025KS, SI-3033KS
3) Vout V\Né\
@ ADJ VCQ)—DJ
&
.6
|
(5) GND
HTypical Connection Diagram
@5S1-3012KS @51-3025KS, SI-3033KS
VIN Vo ViN Vo
2 3 2 3
. R1
sense;
Ve GNDADIL ¢ 65T |Load Load
5t08

cn Ve GND Co
5t08
it 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.

HReference Data

Copper Laminate Area vs.

Thermal Resistance

140

Area of PC board : 40x40mm

Copper Laminate Area vs.
Power Dissipation

Tj=100°C Area of PC board : 40x40mm

1.2
Ta=25°C B |
S120 1H —— Tass0c
% = ---- Ta=80°C ]
5 B
g o 08 =
=100 p Peg T
2 S -
2 = - -
o] ©
s So6 —
7} 2 LA
g N 8 LHT]
£ NN g 0.4
2 < LLLE
F 60 | o—-p-1"
02 —J=E T
40 0
° 100 1000 10 100 1000
Copper laminate area (mm?) Copper laminate area (mm?)
(GND terminal) (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=Pox 6j-L+TL  (6j-L=22°C/W)
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1-1-1 Linear Regulator ICs

S RV [0 ] ¢V IST-TA S Surface Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

HFeatures
* Compact surface mount package (TO252-5)
e QOutput current: 1.0 A
* Low dropout voltage: VbiIF < 0.6 V (at lo = 1.0
A)
* Low current consumption: Iq < 350 uA

(600 uA for SI-3010KM/SI-3050KM/SI-
3090KM/SI-3120KM)

¢ Low circuit current at output OFF: Iq (OFF) <1
UA

* Built-in overcurrent and thermal protection
circuits

¢ Output ON/OFF control function

* Compatible with low ESR capacitors (SI-
3012KM/SI-3025KM/SI-3033KM)

HApplications

HAbsolute Maximum Ratings

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

DC Input Voltage ViN 17 351 \Y%
Output Control Terminal Voltage Ve ViN Vv
DC Output Current lo 1.0 A
Power Dissipation Po"2 1 w
Junction Temperature Ti —-30to +125 °C
Storage Temperature Tstg -30to +125 °C
Thermal Resistance (Junction to Ambient Air) 622 95 °C/W
Thermal Resistance (Junction to case) Bic 6 °C/W

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

of the electrical characteristics.

*2: When mounted on glass-epoxy board of 900mm? (copper laminate area 4.3%).

* Secondary stabilized power supply (local power supply)

BRecommended Operating Conditions

Ratings
PRI Syntéel SI-3012KM S1-3025KM 51-3033KM S1-3010KM SI-3050KM S1-3090KM SI-3120KM Uil
Input Voltage Range ViN 2.42t06.0" 242051 2106 2,420 27" 2420171 20 20" 210 2571 \%
Output Current Range lo 0to 1.0 A
Operating Ambient Temperature Top —30to +85 °C
Operating Junction Temperature Ti —20 to +100 °C

*1: VIN (max) and lo (max) are restricted according to operating conditions due to the relation Po = (VIN-Vo) X lo. Please calculate these values referring to the Copper Laminate Area

vs. Power Dissipation data as shown hereinafter.
*2: Refer to the Dropout Voltage parameter.

HElectrical Characteristics 1 (Low Vo type compatible with low ESR output capacitor)

Ratings
Parameter Symbol SI-3012KM (Variable type) SI-3025KM SI-3033KM Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage ViN 2.4 ) N \%
Output Voltage Vo (Vaoy) 1.24 1.28 1.32 2.45 2.50 255 3.234 3.300 3.366
(Reference voltage VADJ for SI-3012KM) | Conditions Vin=3.3V, lo=10mA Vin=3.3V, lo=10mA Vin=5Y, lo=10mA v
. X AVoLINE ‘ ‘ 15 ‘ ‘ 15 ‘ ‘ 15
Linelisotiaten [ Conditions Vin=3.310 8V, lo=10mA (Vo=2.5V) Vin=3.3 to 8V, lo=10mA VIN=5 10 10V, lo=10mA mv
. AVoLoap 40 40 50
L) (R ETeI [Conditions Vin=3.3V, 10=0 10 1A (Vo=2.5V) Vin=3.3V, 10=0 10 1A ViN=5V, 0=0 to 1A mv
Vorr | | o4 \ | o4 \ Y
\ 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
, - Iq | | 350 | | 380 \ | 350
GhEsceptcreuiteunat [Conditions Vin=3.3V, lo=0A, Vo=2V, R2=24kQ Vin=3.3V, 10=0A, Vc=2V ViN=5V, [0=0A, Vc=2V HA
Circuit Current at Output OFF 1 (OFI_:? ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! UA
‘ Conditions ViN=3.3V, Vc=0V ViN=3.3V, Vc=0V VIN=5V, Ve=0V
Temperature Coefficient AVO/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ ‘ +0.3 ‘ .
of Output Voltage \Conditions Ti=0 to 100°C (Vc=2.5V) Ti=0 to 100°C Ti=0 to 100°C mv/°C
Ripple Rejection Rres ‘ %5 ‘ ‘ o ‘ ‘ % ‘ 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 1.1 ‘ ‘ ‘ 11 ‘ ‘ 1.1 ‘
Starting Current’® [ Conditions ViN=3.3V ViN=3.3V ViN=5V A
Control Voltage (Output ON) Ve, IH 2.0 2.0 2.0
Control Voltage (Output OFF) Ve, IL 0.8 0.8 0.8 v
Ve Control Current Ic, IH 40 40 40
Terminal | (Output ON) [Conditions Vo=2V Vo2V Vo=2V HA
Control Current Ic, IL -5 0 0 -5 0
(Output OFF) | Conditions Vo=0V Vo=0V Vo=0V KA

*1: Refer to the Dropout Voltage parameter.

*2: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=overcurrent protection starting current, lo = 10 mA).

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

16 | Ics




HElectrical Characteristics 2 (High Vo type)

SI-3000KM Series

Ratings
Parameter Symbol SI-3010KM (Variable type) SI-3050KM SI-3090KM SI-3120KM Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Input Voltage ViN 2471 1 “ " \Y%
Output Voltage Vo (Vaby) 0.98 1.00 1.02 4.90 5.00 5.10 8.82 9.00 9.18 11.76 | 12.00 12.24 v
(Reference voltage VADJ for SI-3010KM) \ Conditions Vin=7V, lo=10mA ViN=7V, lo=10mA Vin=11V, lo=10mA Vin=14V, lo=10mA
AVoLne | | 30 | | a0 | | 54 | | 7
Line Regulation Vin=6 to 11V, mv
Conditions lo=10mA (Vo=5V) ViN=6 to 11V, lo=10mA Vin=10 to 15V, lo=10mA Vin=13 to 18V, lo=10mA
AVoLOAD ‘ ‘ 75 ‘ ‘ 75 ‘ ‘ 135 ‘ ‘ 180
Load Regulation Vin=7V, mv
Conditions 10=0 to 1A (Vo=5V) ViN=7V, lo=0 to 1A ViN=11V, lo=0 to 1A Vin=14V, lo=0 to 1A
Vor | | o3 | | o3 | | o3 | | o3
D tVolt ‘Conditions lo=0.5A (Vo=5V) lo=0.5A lo=0.5A lo=0.5A v
LA \ | os \ | os \ | os \ | o6
| Conditions lo=1A (Vo=5V) lo=1A lo=1A lo=1A
Iq | | 600 | 600 | | 600 | | 600
Quiescent Circuit Current - VIN=7V, lo=0A, Vc=2V VIN=7V, lo=0A, ViN=11V, lo=0A, Vin=14V, lo=0A, HA
Conditions R2=10kQ Ve=2V Ve=2V Ve=2V
Circuit Current at Output OFF 1 (OFF) ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! ‘ ‘ ! A
o \Conditions ViN=7V, Vc=0V ViN=7V, Vc=0V Vin=11V, Vc=0V Vin=14V, Vc=0V s
Temperature Coefficient of AVo/ATa ‘ +0.5 ‘ ‘ +0.5 ‘ ‘ +1.0 ‘ +1.5 ‘ VI°C
Output Voltage \Condnions Tj=0 to 100°C (Vo=5V) Ti=0 to 100°C Ti=0 to 100°C Ti=0 to 100°C m
RREs | 75 ] 75| | e | 66
Ripple Rejection . VIN=7V, ViN=7V, Vin=11V, ViN=14V, dB
Conditions f=100 to 120Hz (Vo=5V) =100 to 120Hz =100 to 120Hz =100 to 120Hz
Overcurrent Protection Is1 1.1 ‘ ‘ 11 ‘ ‘ 11 ‘ ‘ 1.1 ‘ A
Starting Current™® | Conditions ViN=7V Vin=7V Vin=11V ViN=14V
Control Voltage (Output ON) Ve, IH 2.0 2.0 2.0 2.0 v
Control Voltage (Output OFF) Ve, IL 0.8 0.8 0.8 0.8
Ve Control Current Ic, IH 40 40 40 40 A
Terminal (Qutput ON) [Conditions Ve=2v Ve=2v Ve=2v Ve=2v s
Control Current Ic, IL 5 | o | 5 | o | 5 [o ] 5 | o ] .
(Output OFF) | Conditions Ve=0V Ve=0V Ve=0V Ve=0V “
Input Overvoltage Shutdown Vol Vove % ‘ ‘ % ‘ ‘ 80 ‘ ‘ % ‘ ‘ \Y
nput Lvervoliage shutdown Yollage ‘Conditions lo=10mA lo=10mA lo=10mA lo=10mA

*1: Refer to the Dropout Voltage parameter.

*2: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=overcurrent protection starting current, lo = 10 mA).

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

*4: SI-3010KM, SI-3050KM and SI-3090KM, SI-3120KM cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during
start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage

*5: VIN (max) and lo (max) are restricted by the relation Pp = (VIN - Vo) x lo. Please calculate these values referring to the Copper Laminate Area vs. Power Dissipation data as shown
hereinafter.

HExternal Dimensions (TO252-5)

(Unit : mm)

6.601020

5.341020

1.10020

6.10102°

9,907

Max 0.70| ! L

2701020

0.5071°

2304020

0.50"%1°
~
e H
SEATING PLANE
. 000100127
5? —
A, e
t Ii T
! 8
g N\ B
e ialo.1]
‘/
s
0.50*%1°
(1.00)
2.30t020

6.60"%%°

5.34"0%
(5.04)

(1.50)

Pin Assignment
® Ve
@ VN

(4.41)

9.90°%

3 GND
@ Vo

(® SENSE
(ADJ for SI-3010KM/SI-3120KM)

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

ICs

| 17




1-1-1 Linear Regulator ICs

EBlock Diagram

@SI-3010KM/SI-3012KM @SI-3025KM/SI-3033KM/S1-3050KM/SI-3090KM/SI-3120KM
VINéJ ; /JDVOUT Vmé ; 4) Vo
VC(D > 5) ADJ VCO H >_I Sense
TSD TSD
REF REF
7J;(T) GND GND
HTypical Connection Diagram
®SI-3025KM/SI-3033KM/SI-3050KM/ @SI-3010KM/SI-3012KM
SI-3090KM/SI-3120KM
D12 , D12
D\ D\ 4
VIN Vo VIN Vo a
2 4 2 4 ‘
+ +
YA sense 77 °
CIN Ve GND 5 (—J CIN V1C GND ASDJ 8
3 3 -
7]/-7 777 747 7]/-7 777 747 747
CiN: Input capacitor (22 uF or larger) R1, R2: Output voltage setting resistors
Co: Output capacitor Output voltage can be set by connecting R1 and R2 as shown
above.
*1: SI-3012KM/3025KM/3033KM (22 uF or larger) .
R2: 10 kQ 24 kQ f 1-3012KM).
It comes with a circuit configuration that uses a low ESR capacitor for the output 0 is recommended ( or SI-30 )
capacitor. R1=(Vo—VapJ)+(Vabs/R2)
If an electrolytic capacitor is used, oscillation may occur at a low temperature.
SI-3010KM/3050KM/3090KM/3120KM (47 uF or larger)
If a low ESR capacitor is used, oscillation may occur.
*2. D1: Reverse bias protection diode *3: For SI-3010KM, insert R3 in case of setting Vo to Vo
This diode is required for protection against reverse biasing between the input S1.5V.
and output Recommended value for R3 is 10kQ.
(Sanken SJPL-H2 is recommended.)
This diode is not required at Vo < 3.3 V.

HReference Data

Copper Laminate Area-Thermal Resistance Copper Laminate Area-Power Dissipation .
Glass-epoxy board : 30x30mm

Glass-epoxy board : 30x30mm
100

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

15 il of the GND pin with a thermocouple, etc.
o = ) ) ) ;
90 g |_Let—#ra=25C Then, substitute this value in the following
s w0 N £ 1 // AL! formula to obtain the junction temperature.
c T
3 o L | = 3 . .
< 70 g 4.///_“_/ | T=Pox 6jc+Tc (6j-c=6°C/W)
3 3 — | a—TATA[BO°
60 . & os M []
T 5 il Il
50 3z 361 85°C
o —— T ‘ ‘
40 0
10 100 1000 10 100 1000 UUUUU
Copper Laminate Area (mm?) Copper Laminate Area (mm?) zzz‘:f;"ﬁ:;f‘l‘)‘;fnr‘
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1-1-1 Linear Regulator ICs

HFeatures

* Compact surface-mount package (TO263-5)

¢ Output current: 1.0A

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

* Low circuit current consumption: Iq < 350 uA

S B0l [0 ] (OO BST-TA ST Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

(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

and SI-3033KD)

BApplications

HAbsolute Maximum Ratings

(Ta=25°C)
Parameter Symbol kiatings) Wit
SI-3012KD/3033KD SI-3010KD/3050KD
DC Input Voltage VIN 17 351 \
DC Output Current lo 1.0 A
Power Dissipation Po 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

of the electrical characteristics.

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

* Secondary stabilized power supply (local power supply)

MElectrical Characteristics 1 (Low Vo type compatible with low ESR output capacitor)

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

Ratings
Parameter Symbol SI-3012KD (Variable type) SI-3033KD Unit
min. typ. max. min. typ. max.
Input Voltage ViN 247 “ 3 “ Vv
Output Voltage Vo (Vaby) 1.24 1.28 1.32 3.234 3.300 3.366 v
(Reference Voltage for SI-3012KD) | Conditions Vin=3.3V, lo=10mA ViN=5V, lo=10mA
. X AVoLINE 15 ‘ ‘ 15 v
eoaation [ Conditions Vin=3.3 10 8V, lo=10mA (Vo=2.5V) Vin=5 to 10V, lo=10mA m
, AVoLoan 40 | | 50 v
L) (R ETeI [Conditions Vin=3.3V, 10=0 o 1A (Vo=2.5V) ViN=5V, [0=0 to 1A m
Vorr 0.4 | | 0.4
5 | Conditions 10=0.5A (Vo=2.5V) lo=0.5A v
ropout Voltage ‘ ‘ 06 ‘ ‘ 06
[ Conditions lo=1A (Vo=2.5V) lo=1A
, o la \ | 350 | \ 350 A
Quiescent Cireuit Current [Conditions ViN=3.3V, 10=0A, Vc=2V, R2=2.4kQ2 VNS5V, 10=0A,Vc=2V :
- lq (OFF) 1 | | 1 A
Cirouit Gurrent at Qutput OFF [Conditions VIN=3.3V, Vo=0V VINZ5V, Vo=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 RREy % ‘ 5 ‘ dB
| Conditions Vin=3.3V, f=100 to 120Hz, lo=0.1A (Vo=2.5V) Vin=5V, =100 to 120Hz, lo=0.1A
Overcurrent Protection Starting Is1 141 141 ‘ A
Current [Conditions ViN=3.3V ViN=5V
Control Voltage (Output ON)2 Ve, IH 2 2 v
Control Voltage (Output OFF) Ve, IL 0.8 0.8
Ve Ic, IH 40 40
Terminal it @ oy, ‘Conditions Ve=2V Ve=2V HA
Ic, IL -5 | 0 -5 0
Control Current (Output OFF) ‘ Conditions VooV VooV LA

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

*4: VIN (max) and lo (max) are restricted by the relation Pp = (VIn - Vo) x lo. Please calculate these values referring to the Copper laminate area vs. Power dissipation data.
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HElectrical Characteristics 2 (High Vo Type)

SI-3000KD Series

Ratings
Parameter Symbol SI-3010KD (Variable type) SI-3050KD Unit
min. typ. max. min. typ. max.
Input Voltage ViN 2.41 27 " 15%
Output Voltage Vo (Vaby) 0.98 1.00 1.02 4.90 5.00 5.10
(Reference Voltage Viaou for S1-3010KD) | Conditions ViN=7V, lo=10mA V=7V, lo=10mA
AVOLINE ‘ ‘ 30 ‘ ‘ 30
Line Regulation Conditions |o=v1lgf,;?v1;=\gw Vin=6 to 11V, lo=10mA mv
AVoLoap ‘ 75 ‘ ‘ 75
Load Regulation - mV
¢ Conditions oo t(\)":‘ A7(xyo=5V) Vin=7V, lo=0 to 1A
VoiF ‘ ‘ 0.3 ‘ ‘ 0.3
‘ Conditions lo=0.5A (Vo=5V) lo=0.5A
Dropout Voltage | | 06 | | o5 \
| Conditions lo=1A (Vo=5V) lo=1A
lq | | 600 | | 600
Quiescent Circuit Current Conditions VIN=7V, lo=0A, Vc=2V VIN=7V, lo=0A, uA
R2=10kQ Ve=2V
Circuit Current at Output OFF I (OFI_:? ‘ ‘ ! ‘ ‘ ! UA
‘Condmons ViN=7V, Vc=0V ViN=7V, Ve=0V
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 - Vin=7V, Vin=7V, dB
Conditions 210010 120z lo=0.1A (Vo=5V) 11000 120Hz, lo=0.1A
Overcurrent Protection Starting Current2 Ist 1.1 ‘ ‘ 1.1 ‘ A
" | Conditions Vin=7V Vin=7V
Control Voltage (Output ON)3 Ve, IH 2.0 2.0 v
Control Voltage (Output OFF)"3 Ve, IL 0.8 0.8
Ve Ic, IH 40 40
Termina) | 20! CUent (QUPUtON) | 1 iions Vo=2v Vo=2v A
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.

HExternal Dimensions (TO263-5)

(unit : mm)

Case temperature

measurement point 10.0%2
— o (8.0)
a )\ (15) Ei_. 50 (4.4)
N K s | s g] ] ™
. Ro. | | ]
& S = E Pin Assignment
015 Dp: %2 g @) /(2xR0.45) als @ Ve
9 % ey ®@ Vi
’ K 040°0°5 ;;c,; B (3 GND (Common to the rear side of product)
e Ol Toe ® 7 @ Vo
X (5 Sense
3 g (ADJ for SI-3010KD/3012KD)
0881 3 S
oa® — Plastic Mold Package Type
(179% Tt (179 e, Flammability: UL94V-0
i 2 3 4 5 Product Mass: Approx. 1.48g
0.2
@) 2 @)
2-R0.3
10.0°%
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1-1-1

Linear Regulator ICs

EBlock Diagram

@SI-3010KD/SI-3012KD

veG ——

TSD

7;(:|3)GND

@SI1-3033KD/SI-3050KD

V\Né}

; 4)Vo
Vc@ Sense
TSD
REF
GND

HTypical Connection Diagram

@SI1-3033KD/SI-3050KD

Y D12
VIN Vo
2 4
+
v sense|
Cin C GND 5
— 1
3
777 7J77

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

*1:

*2:

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

@SI-3010KD/SI-3012KD

4 D12
VIN Vo
2 4
+
CIN Vc GND ADJ
— 1 75 5
777 7J77

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).

When using the electrolytic capacitor, oscillation may occur at a low temperature. R1=(Vo-Vapy)+(Vaos/R2)

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

D1: Reverse bias protection diode

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

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

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

HReference 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
g é N Whan Using Glass-Epoxy Board of 40 40 mm area connected to the inner frame to which a monolithic ICs is mounted.
£8 ¢ Obtaining the junction temperature
g § 2 Measure the case temperature Tc with a thermocouple, etc. Then, substitute
o \ this value in the following formula to obtain the junction temperature.
§ € 3 — T=P ) o _
g3 — =Ppx 0j-c+ Tc (6j-c=3°C/W) Pp= (Vin-Vo)elour
S -

06200400 600 800 7000 7200 7400 7600 7800

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

] B0 0[] IS MEST-T4EEEY Surface-Mount, Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

HFeatures HAbsolute Maximum Ratings (Tez25°C)
* Low input voltage (1.3V) and low output Parameter Symbol Ratings Unit
voltage (1.0V) DC Input Voltage ViN 10 \Y%

» Compact surface-mount package (SOP8) DGiBias \Voltage ve 10 v

Output Control Terminal Voltage Ve VIN \'

¢ Low dropout voltage: Voir < 0.3V (at lo = 1.5A) DC Output Current o 15 A

* Built-in overcurrent, input-overvoltage and Power Dissipation Po"! 1.1 w

thermal protection circuits Junction Temperature T -30to +125 °C

- . . . O ting Ambient Te t T —30to +100 °C

* Built-in ON/OFF function (OFF state circuit peanol oo TS Mpete T ® o+

& 1uA Storage Temperature Tstg -30to +125 °C
current: 1uA max.) Thermal Resistance (Junction to Lead (Pin 8)) (L) 36 °C/W
¢ Compatible with low ESR capacitors Thermal Resistance (Junction to Ambient Air) ‘ [ 100 °C/W

*1: When mounted on glass-epoxy board of 40 x 40mm (copper laminate area 100%).
HApplications
¢ On-board local power supply

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

BRecommended Operating Conditions

Ratings
Parameter Symbol S1-3010LLSL Unit
Input Voltage VIN 1.4103.6™ \Y
Bias Voltage VB 3.3t05.5 \
Output Current lo 0to 1.5 A
Operating Ambient Temperature Top —20to +85"" °C

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

HMElectrical CharaCterIStlcs (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.
Referance Volta VabJ 0.980 1.000 1.020 v
&2 ‘ Conditions lo=10mA
. . AVOLINE ‘ ‘ 10
Line Regulation [ Conditions Vin=1.7 to 2.5V, lo=10mA mv
1 . AVoLOAD ‘ ‘ 30 mv
oad Regulation [Conditions Vin=1.8V, Io=0 to 1.5A
VoiF ‘ ‘ 0.3 v
Dropout Voltage | Conditions lo=1.0A
] - Iq | 500 | 800 A
Quiescent Circuit Current ‘ Conditions l0=0A. Re=10kE2 M
- la (oFF) 1
Circuit Current at Output OFF ‘ Conditions ‘ VooV ‘ HA
Temperature Coefficient of AVo/ATa ‘ +0.2 ‘ mV/°C
Output Voltage | Conditions Ti=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 \%
Control Voltage (Output OFF) Ve, IL 0.8 \Y
Ve Ic, IH 50
Terminal il T (S ‘ Conditions Ve=2.7V HA
o I, IL 10 A
ontrol Current (Output OFF) ‘ Conditions Vos0.4V I

*1: Is1is 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

HExternal Dimensions (SOP8)

(unit : mm)
514 T Pin Assignment
. " +0.1
g L 1o, ® Vo
AR A & 2 Ay
8 7 6 5 % ® Vs
° @® Ve
g 3 ® GND
3 3 ® GND
O
1 2 3 é VIN
o 1.27 .h/ $ Plastic Mold Package Type
[ — _ N Flammability: UL94V-0
&m % ‘3% Product Mass: Approx. 0.1g
n
0.4 [ @ S
HTypical Connection Diagram/Block Diagram
CiN, Ca: Input and bias capacitors (Approx. 0.1 to 10uF)
Required when the input line contains inductance or when the
Vo 7 O wiring is long.
- 5 a1 Co: Output capacitor (47uF or larger)
L D SI-3010LLSL is designed to use a low ESR capacitor (such as
Cin ? . a ceramic capacitor) for the output capacitor. The recom-
VB3 ZCO mended ESR value for an output capacitor is 500mQ or less
J: ; i TSD (at room temperature).
L 7J/7 ON/OFF - b R1, R2: Output voltage setting resistors
Cs (4 7Ji7 The output voltage can be set by connecting R1 and R2 as
v
¢ shown at left.
E’gj:"gii 7 The recommended value for R2 is 10kQ.
High: ON R1= (Vo-VabJ) / (Vabs/R2)
Css: Soft start capacitor
The rising time of the output voltage can be set by connecting
Css between Vout and ADJ.
HEReference Data
Copper Laminate Area - Power Dissipation
1.2 ]
| IxTa=25°C
1 == i
T
= 08 ] Ta=50°C
5 — //f* ‘
hel e
o 06 — i
| | o ++1Ta=80°C
0.4 ]
A
0.2
0
10 100 1000
Copper Laminate Area (mm?)
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1-1-1 Linear Regulator ICs

SI1-3000ZD Series

Surface-Mount, Low Dropout Voltage Linear Regulator ICs

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

Output Control Terminal Voltage Ve 6 Vv
* Low dropout voltage: Voir < 0.6V (at lo = 3.0A) DC Output Current o 30 A
 Low circuit current at output OFF: Iq (OFF) < 1uA Power Dissipation Pp? 3 w
* Built-in overcurrent and thermal protection snctionjlemperature Ti —80t0 +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

.Appl ications Thermal Resistance (Junction to Case) Oi-c 3 °C/W

* Secondary stabilized power supply (local
power supply)
BRecommended Operating Conditions
Parameter Symbol Ratings Unit Remarks
Input Voltage ViN 206" \Y%

Output Current lo Oto3 A

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

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

Output Voltage Variable Range Voaby 1.2t05 \' Only for SI-3011ZD. Refer to the block diagram.

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

HElectrical 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 (Vaby) 1.078 1.100 1.122 3.234 3.300 3.366 v
(Reference Voltage Vap, for SI-3011ZD) \ Conditions ViN=Vo+1V, lo=10mA ViN=5V, lo=10mA
Line Regulation AVoune ‘ ‘ 10 ‘ ‘ 10 mV
‘ Conditions ViN=3.3 to 5V, lo=10mA (Vo=2.5V) ViN=4.5 to 5.5V, lo=10mA
Load Regulation AVOLOA.DA ‘ ‘ 40 ‘ ‘ 40 mV
| Conditions Vin=3.3V, 10=0 to 3A (Vo=2.5V) ViN=5V, lo=0 to 3A
Dropout Voltage Vor ‘ ‘ 0.6 ‘ ‘ 06 \
\ Conditions 10=3A (Vo=2.5V) lo=3A
Quiescent Circuit Current la ‘ ! ‘ 1.5 ‘ ! ‘ 15 mA
‘ Conditions ViN=Vo+1V, lo=0A, Vc=2V ViN=5V, lo=0A, Vc=2V
Circuit Current at Output OFF la (OFF) ‘ ‘ L ‘ ‘ ! UA
| Conditions ViN=Vo+1V, Ve=0V ViN=5V, Vo=0V
Temperature Coefficient AVO/ATa ‘ +0.3 ‘ ‘ +0.3 ‘ mv/°C
of Output Voltage | Conditions Ti=0to 100°C Ti=0 to 100°C
Ripple Rejection RREJ_ - 60 ‘ ‘ 60 dB
\ Conditions ViN=Vo+1V, f=100 to 120Hz, lo=0.1A ViN=5V, f=100 to 120Hz, lo=0.1A
Overcurrent Protection Starting Current™ ‘ Is1 3.2 32 A
‘4 Conditions ViN=Vo+1V ViN=5V
Control Voltage (Output ON)"3 Ve, IH 2 2 v
Control Voltage (Output OFF)"3 Ve, IL 0.8 0.8
Ve Control Current(Output ON) Ic, IH 100 100 A
Terminal | Conditions Ve=2.7V Ve=2.7V
Control Current(Output OFF) Ic, IL -5 0 -5 0 LA
‘ Conditions Ve=0V Ve=0V

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

HExternal Dimensions (TO263-5)

(Unit : mm)

Case temperature s
measurement point 10.0"

(8.0)
(157) % 44
% = 452
H [ 13:082
3-R0.3

(0.40)
292

m
[\
/

il

& 1 ]
41,5 Dp02 3‘ @) (2xR0.45)

088" {
J Log (® Sense
1.7°%) (1.7°°%) (1.7°0%) (1.7°%)

(ADJ for SI-3011ZD)
1 2 3 4 5

0,992
@) @)

(6.8)
9292

Pin Assignment
® Ve
@ ViN
j (3 GND (Common to the rear side of product)
@ Vo

15302
15.30°%%

@

4972
(075) 20"
1\ 2
/T
< I

492

(RO3)

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 1.48g

2-R0.3

= 10.0%

HBlock Diagram

SI-3011ZD

VIN J\ J\VO
o (2 0

o CiN: Input capacitor (Approx. 10uF)

L + o Co: Output capacitor (47uF or larger)
:L Cin “{V A1 The output voltage may oscillate if a low ESR type capacitor
rer| )i i (such as a ceramic capacitor) is used for the output capacitor in

i oY o the SI-3000ZD Series.
wlSr A 29 "
g’ 7717_< GND
7T
SI1-3033ZD
R1, R2: Output voltage setting resistors
Vin J\VO The output voltage can be set by connecting R1 and R2 as shown
O
at left.

The recommended value for R2 is 10kQ or 11kQ.

R1= (Vo-Vaby) / (Vabs/R2)
*:Insert R3 in case of setting Vo to Vo < 1.8V. The recommended
value for R3 is 10kQ.

HReference 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
ug’ }; \ When Using Glass-Epoxy Board of 40 x 40 mm area connected to the inner frame to which a monolithic IC is mounted.
&f f 45 ¢ Obtaining the junction temperature
c
2 E \\ Measure GND terminal temperature Tc with a thermocouple, etc. Then substitute
g n%) 40 this value in the following formula to obtain the junction temperature.
o
&g s \\ Tj=Ppx6j-c+Tc Pp= (Vin-Vo)elou
5 £
30

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

1B DTS RSTT 4 5-Terminal, Full-Mold, Low Dropout Voltage Linear Regulator ICs

HFeatures EAbsolute Maximum Ratings (Ta=25°C)
* Compact full-mold package (equivalent to Parameter Symbo Ratings Unit
TO220) DC Input Voltage VIN 35 \Y%
« Output current; 0.27A Output Control Terminal Voltage Ve VIN Vv
DC Output Current lo 0.271 A
¢ Low dropout voltage: Voir < 0.5V (at 10=0.27A) ... Pt 14(With infinite heatsink) W
L . Power Dissipation - - -
* Output ON/OFF control terminal is compatible Pp2 1.5(Without heatsink, stand-alone operation) w
with LS-TTL. (It can be driven directly by LS-TTL _Junction Temperature Ti —40 to +125 °C
or standard CMOS logic.) Operating Ambient Temperature Top -30 to +100 °C
o Storage Temperature Tstg —40to +125 °C
: BU|It-|n.f0Idk.)ack. overcurrent and thermal Thermal Resistance (junction to case) Ojc 7.0 °C/W
protection circuits Thermal Resistance (junction to ambient air) 6j-a 66.7(Without heatsink, stand-alone operation) °C/W
* Accuracy of overcurrent protection starting
current
SI-3157B: 0.3 to 0.7A (ViN=18V)
SI-3025B: 0.3 t0 0.7A
(When Vin=18V, at Vo=15.7V)
0.3t0 0.75A
(When ViN=18YV, at Vo=11.7V)
* Variable output voltage type (SI-3025B) also
available
BApplications
¢ For BS and CS antenna power supplies
¢ Electronic equipment
HMElectrical Characteristics (Ta=25°C unless otherwise specified)
Ratings
Parameter Symbol SI-3157B SI-3025B Unit
min. typ. max. min. typ. max.
Input Voltage VIN 2 27" 6'26 271 \%
Vo
%“;fe‘i;zzga\f’:nage Vi for e 14.92 15.70 16.48 2.448 2550 2.652 v
§1-3025B) | Conditions Vin=18V, [0=0.2A ViN=V0+3V, [0=0.2A
VoiIF ‘ ‘ 0.5 ‘ ‘ 0.5
Dropouit Voltage [ Conditions 10<0.27A 0<0.27A v
_ ! AVoune | 30 | 20 | | 10 my
Line Regulation [ Conditions VIN=17 to 27V, [0=0.2A Vin=(Vo+1) to 27V, 0=0.27A (81-3025B:mVIV)
I — AVoLoap | 120 | 300 | 10 mv
\ Conditions ViN=18V, lo=0 to 0.27A ViN=Vo+3V, lo=0 to 0.27A (S1-3025B:mV/V)
Temperature Coefficient of Output AVo/ATa 115 105
Voltage (S1-3025B: Temperature (AVADJ/ATa) mv/°C
Coefficient of Reference Voltage) | Conditions ViN=18V, lo=5mA, Ti=0 to 100°C ViN=Vo+3V, lo=5mA, Ti=0 to 100°C
. o RREJ 54 54 ‘
Ripple Rejection [ Conditions VIN=18V, f=100 to 120Hz VIN=Vo+3V, =100 to 120Hz a8
} - lq | 3 | 10 3 | 10
Quiescent Cireuit Current [ Conditions Vin=18V, I0=0A ViIN=Vo+3V, 10=0A mA
Ist 03 | | 07 03 | | 0.75
Overcurrent Protection ‘ Conditions Vin=18V Vin=18V, at Vo=11.7V
Starting Current’34 ‘ ‘ 03 ‘ ‘ 0.7 A
[ Conditions Vin=18Y, at Vo=15.7V
Control Voltage (Output ON) Ve. IH 2.0 2.0
Control Voltage (Output OFF) Ve. IL 0.8 0.8 v
Ve Control Current lc. IH 20 20
Terminal® (Output ON) | Conditions Ve=2.7V Ve=2.7V HA
Control Current le.IL ‘ ‘ -0.3 -0.3
(Output OFF) ‘ Conditions Vc=0.4V Vc=0.4V mA

*1: ViN(max) and lomax) are restricted by the relation Pomax)=(VIN-Vo)elo=14(W).

*2: Refer to the Dropout Voltage parameter. (Refer to Setting DC Input Voltage on page 9.)
*3: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=Vo+3V, l0o=0.2A.

*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

*5: Output is ON even when 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.

*6: When setting output voltage to 5V or lower, input voltage needs to be set to 6V or higher to operate stably.
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HExternal Dimensions (TO220F-5)

S1-3000B Series

(Unit : mm)

63.2:02 4,292
<02 eyl
10.0 a | f.s
E
9
&
=
2.6%0 1v

20
o6 |

2i _[sl

<
3
al ]
= _
= 5
045%F ‘ <
3.9%07 (4.3)
aoior

Forming No. 1101

a. Part Number
b. Lot Number

Pin Assignment

SI-3157B SI-3025B
@ GND @ GND
@ Ve @ Ve

® Vo 3 Vo

@ Sense @ ADJ
® VIN ® VIN

Plastic Mold Package Type
Flammability: UL94V-0
Product Mass: Approx. 2.3g

SI-3157B
50 Tr
T O Vo S !
| 04
1 I
g :
£ I
L= |
| ol I |
i o S i
i 2 B w !
! [¢) g & '
20—— 2 s § !
1 I
i
: Equivalent !
1 lolsTiL !
1 I

SI-3025B

Tr

50 03

VREF

<
2
]
2

<)
a

Equivalent
toLS-TTL

HTypical Connection Diagram

SI-3157B
D1 *o
et S e E |
| I
Vin | ) Vo
O————=5
r’*;,'/OPEN SI-3157B
#1072 ’
DC Input — Co DC Output
T ’
GND “------------ g GND
O O
SI-3025B
D1 *p
oo fa-=- e ;
I
Vin ! ) Vo
o—————=s 3
%17 OPEN SI-3025B
+ o
DC Input ZZZCT Cz2 DC Output
1

GND
O

Co : Output capacitor (47 to 100uF)
*1 C1 |: Oscillation prevention capacitor
Cz}> (Approx. C1: 47uF, Cz: 0.33uF)
These capacitors are required if the input line contains inductance or
the wiring is long. Especially at low temperatures, tantalum capaci-
tors are recommended for C1 and Co.
*2 D1 : Protection diode
This diode is required for protection against reverse biasing of the
input and output. Sanken EU2Z is recommended.
*3 R1 | : External resistor for setting output voltage
F%z}> The relation between output voltage Vo and external resistors R1 and
Rz is as follows.

R1
Vo=VabJ*® <1+ E> (Vaby=2.55V(typ.))

R2 must be 2.55kQ for stable operation.

HTa-Pp Characteristics

5 — -
Infinite heatsink
-rinite healoie With Silicone Grease
r Heatsink: Aluminum
g [
£ 10
o |
L
= F
2 L
173
@ L
a
5 5
= |
o
T |
£ Without heatsink
0
=30 25 50 75 100

Ambient Temperature Ta (°C)

Pp=lo*[VIN(mean)-Vo]
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1-1-1 Linear Regulator ICs

SI-3000KFE Series

HFeatures

* Compact full-mold package (equivalent to

TO220)
¢ Output current: 1.0A

¢ Low dropout voltage: Voir < 0.5V (at lo = 1.0A)

* High ripple rejection: 75dB

¢ Low circuit current at output OFF: Iq (OFF) <

1uA

 Built-in overcurrent and thermal protection

circuits

HApplications

* Secondary stabilized power supply (local

power supply)

Low Current Consumption, Low Dropout Voltage Linear Regulator ICs

HAbsolute Maximum Ratings

(Ta=25°C)
Parameter Symbol Ratings Unit Remarks
SI-3010KFE

DC Input Voltage VIN 35" \Y%

Output Control Terminal Voltage Ve ViN Vv

DC Output Current lo 1.0 A

o Pp1 16.6 1 With infinite heatsink

IRemEr I Pp2 1.72 w Without heatsink, stand-alone operation
Junction Temperature Tj —40to +125 °C

Storage Temperature Tstg —40to +125 °C

Operating Ambient Temperature Top —40 to +100 °C

Thermal R (Junction to Case) 6j-c 6.0 °C/W

Thermal Resistance (Junction to Ambient Air) 6j-a 58 °C/W Without heatsink, stand-alone operation

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

BRecommended Operating Conditions

Ratings
Parameter Symbol SI-3010KFE Unit
Input Voltage Range VIN 24210 27" Vv
Output Current Range lo 0to1.0" A
Output Voltage Variable Range VoADJ 11to 16 \
Operating Ambient Temperature Top —30 to +85 °C
Operating Junction Temperature T —20 to +100 °C
*1: VIN (max) and lo (max) are restricted by the relationship Pp (max) = (Vin - Vo) x lo = 16.6W.
*2: Refer to the Dropout Voltage parameter.
BElectrical Characteristics
Ratings
Parameter Symbol SI-3010KFE Unit
min. typ. max.
VabJ 0.98 1.00 1.02
Reference Voltage Conditions VIN=7V, l0=0.01A, Y
Vc=2V, Vo=5A
AVOLINE ‘ ‘ 30
Line Regulation Conditions ViN=6 to 15V, 10=0.01A, mV
Ve=2V, Vo=5A
AVoLoAp ‘ ‘ 75
Load Regulation Conditions Vin=7V, lo=0 to 1A, Vc=2V, mV
Vo=5A
Voir ‘ ‘ 0.3
| Conditions o=0.5A, Vo=2V, Vo=5V
Dropout Voltage \
| | 05
‘ Conditions lo=1.0A, Vc=2V, Vo=5V
Qui t Circuit Current lo | | 800 HA
uiescent iredt urren [Conditions V=7V, 10=0A, Vo=2V
- lq (OFF) | | 1
Circuit Current at Output OFF ‘Conditions ViN=7V, Vc=0V HA
. costiont of AVO/ATa | 0.5 |
emperature Coefficient o Congiions VIe7V, 1020.01A, Voo2V, VG
Output Voltage Tj=0 t0 100°C, Vo=2.5V
RRrEJ ‘ 75 ‘
Ripple Rejection Conditions VIN=7V, lo=0.1A, Vc=2V, dB
=100 to 120Hz, Vo=5V
Overcurrent Protection Starting Is1 1.1 ‘ ‘ A
Current’ | Conditions ViN=7V, Ve=2V
. Ve, IH 2 \ |
Control Voltage (Output ON)™* ‘ Conditions Y \Y
IN=
Control Voltage (Output OFF; vo. L | | o8 v
Vo onolVoliage (OuiputOFF) | [ S naiions ViN=7V
Terminal Ic, IH ‘ ‘ 40
Control Current (Output ON) ‘Conditions Vo7V Vosav HA
Ic, IL -5 | 0 | A
Control Current (Output OFF) ‘Conditions Va7V VooV M
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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EBlock Diagram

HTa-Pp Characteristics

SI-3000KFE Series

SI-3010KFE

20

With Infinite Heatsink

‘ Silicone Grease:
G746 (Shin-Etsu Chemical)

Heatsink: Aluminum

-
o

" 200x200x2mm (2.3°C/W)

N

g
[a]
o
Ve S F \
. g_10%00><100><2mm (5.2°C/W)™N N
! g | 75x75x2mm (7.6°C/W \\\
1 - L
1 £ 5 \\ N
: [ AN
! L Without Heatsink N
e of 1 —
30 20 0 20 40 60 80 100
Ambient Temperature Ta (°C)
HTypical Connection Diagram
@®SI-3010KFE
4 D11
VIN Vo -
2 4 R1 \
+ +
7
Ccn Ve anp ADY Load
3 R3 Co
7I7 Re

CiN: Input capacitor (22uF or larger)

Co: Output capacitor (47uF or larger)
If a low ESR capacitor (such as a ceramic capacitor) is used
for the output capacitor, oscillation may occur.

*1. D1: Reverse bias protection diode
This diode is required for protection against reverse
biasing between the input and output.
(Sanken RU2Z is recommended.)

777

.

!

R1, R2: Output voltage setting resistors

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

above.

The recommended value for R2 is 10kQ.

R1=(Vo—Vapy)+(Vaps/R2)

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

HExternal Dimensions (TO220F-5)

(Unit : mm)

Type A

10.16"2

331

5.4

15.87°°2

0.5'3%s

40.6

4xp1.7"

40.2

4.7"
25402
- 0.7
o [
=]
T 1
©
© H—
27602 .
o
~
S
R-end ©
]
(]
<
437
8,007

Type B
¢3_2i0.2
10.0*%% o
| 3
L I g
G
~

16,9203

[BiBiNIN
Il ‘ () 0.95%
HER ‘ RURL
! ‘ ‘ ‘ ‘ 0.85'32

4-2i0.2
282
&
~
‘H 2601
e
=g
3
al | ‘ E
< ‘ S
045732 || ‘
3.9:07 | @43
80107

a. Part Number
b. Lot Number
c. Administer Number

Pin Assignment
® Ve

@ VN

(3® GND

@ Vout

® ADJ

Plastic Mold Package Type
Flammability: UL 94V-0
Product Mass: Approx. 2.3 g

The external dimension shall
be either A or B.
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1-1-1 Linear Regulator ICs

SIER 1 1[0 ] oTT4 Y] 5-Terminal, Full-Mold, Low Dropout Voltage Linear Regulator ICs

HFeatures EAbsolute Maximum Ratings (Ta=25°C)
* Compact full-mold package (equivalent to Ratings )
TO220) IRy Syttt SI-3033C | SI-3050C/3090C |SI-3120C/3150C |  SI-3240C S
« Output current: 1.5A DC Input Voltage VIN 20 35 35 45 Vv
Output Control Terminal Voltage Ve VIN Vv
¢ Low dropout voltage: Voir < 1V (at lo=1.5A) DC Output Current o 152 A
* Variable output voltage (rise only) L Po1 18(With infinite heatsink) w
Available for remote sensing RoisRiesipaion Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature Ti —40 to +125 °C
* Output ON/OFF control terminal is compatible Operating Ambient Temperature Too ~30 to +100 °C
with LS-TTL. Storage Temperature Tstg —40to +125 °C
(It can be driven directly by LS-TTL or Thermal Resistance (junction to case) i 5.5 °C/W
standard CMOS logic.) Thermal Resistance (junction to ambient air) 6j-a 66.7(Without heatsink, stand-alone operation) °C/W
* Built-in foldback overcurrent (SI-3033C:
Drooping type overcurrent), input-overvoltage
and thermal protection circuits
BApplications
* For stabilization of the secondary-side output
voltage of switching power supplies
* Electronic equipment
HElectrical Characteristics (Ta=25°C unless otherwise specified)
Ratings
Parameter Symbol SI-3033C SI-3050C SI-3090C Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 3 152 6" 302 10 302 \Y%
S1-3000C 3.168 3.300 3.432 4.80 5.00 5.20 8.64 9.00 9.36
Output Voltage SI-3000CA Vo 3.234 3.300 3.366 4.90 5.00 5.10 8.82 9.00 9.18 v
‘ Conditions ViN=5V, lo=1.0A Vin=8V, lo=1.0A Vin=12V, lo=1.0A
Vorr \ | o5 \ | o5 \ | o5
‘ Conditions lo<1.0A
Dropout Voltage ‘ ‘ 10 I ‘ ‘ 10 I ‘ ‘ 10 \
‘ Conditions lo<1.5A
) _ AVoune | 10 | = | 10 | = | 18 | 48
Line Reguiation [ Conditions ViN=4.5 10 12V, lo=1.0A VIN=6 to 15V, lo=1.0A VIN=10 0 20V, Io=1.0A mv
Load Reguiation AVoLoan | 40 | 100 | 40 | 100 | 70 | 180 .
‘ Conditions ViN=5V, lo=0 to 1.5A ViN=8Y, lo=0 to 1.5A Vin=12V, lo=0 to 1.5A
Temperature Coefficient AVO/ATa ‘ +0.5 ‘ ‘ +0.5 ‘ ‘ +1.0 ‘
of Output Voltage ‘Conditions VIN=5V, lo=5mA, Ti=0 to 100°C ViN=8V, lo=5mA, Tj=0 to 100°C ViN=12V, lo=5mA, Tj=0 to 100°C mv/°C
. - Rees 54 T | 54 ]
Ripple Rejection [ Conditions ViN=5V, =100 to 120Hz Vin=8Y, =100 to 120Hz Vin=12V, £=100 to 120Hz a8
_ - la | 3 | 1 | 5 | 10 | 5 | 10
Quiescent Cirouit Current [ Conditions VIN=5V, lo=0A V=8V, lo=0A VIN=12V, 10=0A mA
Overcurrent Protection Is1 1.6 ‘ 1.6 ‘ ‘ 1.6 ‘ ‘
Starting Current™ [ Condiions V=5V Vin=gv Vin=12v A
Control Voltage (Output ON) Ve. IH 2.0 2.0 2.0
Control Violtage (Output OFF) Ve. IL 0.8 0.8 0.8 v
Ve Control Current le. H 20 20 20
Terminal® | (Output ON) ‘ Conditions Ve=2.7V 1A
Control Current lc. IL | | 03 | 03 | -0.3
(Output OFF) [ Conditions Vc=0.4V mA

*1: In some cases, "A" may be printed on the right of the marking.

*2: ViINmax) and lomax) are restricted by the relation Ppmax)=(VIN-Vo)elo=18(W).

*3: Refer to the Dropout Voltage parameter. (Refer to Setting DC Input Voltage on page 9.)
*4: 1s1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=1A.

*5: Output is ON even when 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.

*6: These products (except for SI-3033C) 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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HElectrical Characteristics

S1-3000C Series

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3120C SI-3150C SI-3240C Unit
min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 133 302 16" 302 25% 402 \Y%
S1-3000C *' 11.52 12.00 12.48 14.40 15.00 15.60 23.04 24.00 24.96
Output Voltage SI-3000CA Vo 11.76 12.00 12.24 14.70 15.00 15.30 23.52 24.00 24.48 v
‘ Conditions Vin=15V, lo=1.0A Vin=18V, lo=1.0A ViN=27V, lo=1.0A
Vorr \ | os \ | o5 \ R
‘ Conditions lo<1.0A
Dropout Voltage ‘ ‘ 10 ‘ ‘ 10 ‘ ‘ 10 Vv
‘ Conditions lo<1.5A
E— AVoune | 24 | 64 | 80 | 90 | 48 | 128 i
‘ Conditions ViN=13 to 25V, lo=1.0A ViN=16 to 25V, lo=1.0A ViN=25 to 38V, lo=1.0A
] AVoLoa | 3 | 240 | 120 | 300 | 120 | 300
Load Regulation [ Conditions ViN=15V, lo=0 to 1.5A Vin=18V, lo=0 to 1.5A Vin=27V, lo=0 to 1.5A mv
Temperature Coefficient AVO/ATa ‘ +1.5 ‘ ‘ +1.5 ‘ ‘ +2.5 ‘
of Output Voltage | Conditions Vin=15V, lo=5mA, Tj=0 to 100°C Vin=18V, lo=5mA, Tj=0 to 100°C Vin=27V, lo=5mA, Ti=0 to 100°C mv/C
RREJ 54 54 54
Ripple Rejection [ Conditions V\N=1‘5V, =100 to 1‘ 20Hz VIN=1‘8V, t=100 to 1‘20Hz VIN=2‘7V, =100 to 1‘ 20Hz a8
_ - lq | 5 | 10 | 5 | 1o | 5 | 10
e [ Conditions Vin=15V, lo=0A Vin=18V, lo=0A ViN=27V, lo=0A mA
Overcurrent Protection Is1 1.6 ‘ ‘ 1.6 ‘ ‘ 1.6 ‘ ‘
Starting Current’® [ Gonditions Vin=15V Vin=18V V=27V A
Control Voltage (Output ON) Ve. H 2.0 2.0 2.0
Control Voltage (Output OFF) Ve.IL 0.8 0.8 0.8 v
Ve Control Current Ic. IH 20 20 20
Terminal® | (Qutput ON) ‘ Conditions Ve=2.7V 1A
Control Current lc. IL | | 03 03 -0.3
(Output OFF) [ Conditions Vc=0.4V mA
*1: In some cases, "A" may be printed on the right of the marking.
*2: ViNmax) and lomax) are restricted by the relation Pomax)=(ViN-Vo)slo=18(W).
*3: Refer to the Dropout Voltage parameter. (Refer to Setting DC Input Voltage on page 9.)
*4: 1s1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=1A.
*5: Output is ON even when 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.
*6: These products cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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1-1-1 Linear Regulator ICs

HExternal Dimensions (TO220F-5)

(unit : mm)

¢3‘210.2 4 210.2
e
10.0%* © 2.87%
2 <5
|\ g seaa
© X O g |
1% |
~
3
9
2 5 a. Part Number
~ b. Lot Number
d 2_6i0.1v
T ‘ Pin Assignment
‘7 g g @ GND
S @ Vc
3 Vo
6{ ‘ ‘ @ Vos
< ~
(L o
e oo 0.4557 |
o ‘ 07 Plastic Mold Package Type
L—HP”’ Tx4=6.8° 3.9:07 .(4.3) Flammability: UL94V-0
+0.7
& & 8.2 Product Mass: Approx. 2.3g
Forming No. 1101
EBlock Diagram
SI-3000C
50 Tr 03
I
] i
c I
K] 1
k3] w !
(] w I
20—— 5 < § !
1 o :
I
1
: Equivalent !
' ltolsTTL % ,
e i ________________ :
1
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HTypical Connection Diagram

S1-3000C Series

Vo

Co DC Output

D1 *5
fmmmmm e g -2
! i
ViN I !
O—————==P15 3
,'*; _ -7 OPEN SI-3000C
T o2 4
DC Input ZZ — 1
et e T
GND =------------ g
O

GND
O

*2 D1

: Output capacitor (47 to 100uF)
: Oscillation prevention capacitors

: Protection diode

(Approx. C1: 47uF, C2: 0.33uF)

These capacitors are required if the input line contains inductance
or the wiring is long. Especially at low temperatures, tantalum
capacitors are recommended for C1 and Co.

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

HTa-Ppo Characteristics

-
o1

Power Dissipation Pp (W)
» S

o

20

1
[ Infinite heatsink

With Silicone Grease
Heatsink: Aluminum

200x200x2mm (2.3°C/W) N

—100x100x2mm (5.2°C/W)—N
| 75x75x2mm (7.6°C)

\\
N

L Without heatsink

T—

y/

=30 0 25 50 75 100

Ambient Temperature Ta (°C)

Pp=lo*[VIN(mean)—-Vo]
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1-1-1 Linear Regulator ICs

SIECIVINIST-T-X- W 5-Terminal, Full-Mold, Low Dropout Voltage Linear Regulator ICs

EFeatures EAbsolute Maximum Ratings (Te=25°C)
* Compact full-mold package (equivalent to Ratings )
TO220) IREVEIELy Shyialbel S1-3050J S1-3090J S1-31204/3150J e
« Output current: 2.0A DC Input Voltage VIN 25 30 35 \Y
Output Control Terminal Voltage Ve ViN \Y
¢ Low dropout voltage: VbiF < 1V (at lo=2.0A) DC Output Current o 201 A
 Variable output voltage (rise only) Available for o Pp1 20(With infinite heatsink) w
. . Power Dissipation N - N
remote sensing used for remote sensing. Pp2 1.5(Without heatsink, stand-alone operation) w
* Output ON/OFF control terminal is compatible Junmo_n Tempe_rature Ti 4010 +125 ©
X Operating Ambient Temperature Top —30 to +100 °C
with LS-TTL. Storage Temperature Tstg —40 to +125 °C
(It can be driven directly by LS-TTL or Thermal Resistance (junction to case) (2 5.0 °C/W
standard CMOS logic.) Thermal Resistance (junction to ambient air) Oi-a 66.7(Without heatsink, stand-alone operation) °C/W
« Built-in foldback-overcurrent, input-overvoltage
and thermal protection circuits
HApplications
» For stabilization of the secondary-side output
voltage of switching power supplies
* Electronic equipment
HElectrical CharaCtenStlcs (Ta=25°C unless otherwise specified)
Ratings
Parameter Symbol SI-3050J SI-3090J SI-3120J SI-3150J Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Input Voltage VIN 62 151 102 251 132 27" 162 271 \Y%
Vo 4.90 5.00 5.10 8.82 9.00 9.18 11.76 12.00 12.24 14.70 15.00 15.30
O e [ Conditions Vin=8Y, lo=1.0A ViN=T12, lo=1.0A ViN=15, lo=1.0A Viv=18, Io=1.0A v
Vorr | | o0s | | o0s | | o0 | | o0s
‘ Conditions lo<1.5A
Dropout Voltage ‘ ‘ 10 I ‘ ‘ 10 I ‘ ‘ 10 I ‘ ‘ 10 \
‘ Conditions 10<2.0A
. ] AVoune | 10 | = | 18 | 4 | o | w | 30 | o
LD [REHEDeR | Conditions Vin=6 10 15V, lo=1.0A ViN=1010 20V, lo=1.0A Vin=13t0 25V, lo=1.0A Vin=16 to 25V, lo=1.0A mv
. AVoLoa | 4w | 100 | 0 [ mo | w [ a0 | 120 | a0
Load Regulation | Conditions Vin=8Y, l0=0to 2.0A Vin=12V, lo=0to 2.0A Vin=15V, lo=0 to 2.0A Vin=18V, l0=0 to 2.0A mv
Temperature Coefficient AVO/ATa ‘ 0.5 ‘ ‘ 1.0 ‘ ‘ 1.5 ‘ ‘ 1.5 ‘
of Output Voltage ‘ Conditions Vin=8V, lo=5mA, Ti=0 o 100°C Vin=12V, lo=5mA, Ti=0 to 100°C Vin=15V, lo=5mA, Ti=0 to 100°C Vin=18Y, lo=5mA, Ti=0 to 100°C mv/°G
. o RRES I | s ] | s ] I
IR (RS [ Conditions ViN=8V, =100 to 120Hz Vin=12V, £=100 to 120Hz ViN=15V, f=100 to 120Hz ViN=18Y, £=100 to 120Hz dB
la | 3 | 1 | 3 | 10 | 3 | 10 | 3 | 10
Quiescent Circuit [ Conditions Vin=8Y, lo=0A Vin=12V, lo=0A Vin=15V, lo=0A Vin=18V, lo=0A mA
Current la(off) | o5 | 10 | o5 [ 10 | o5 [ 10 | o5 [ 10
‘ Conditions ViN=8V, lo=0A, Vc=0.4V Vin=12V, 10=0A, Vc=0.4V Vin=15V, 10=0A, Vc=0.4V ViN=18V, l0=0A, Vc=0.4V mA
Overcurrent Protection Is1 241 ‘ ‘ 21 ‘ ‘ 2.1 ‘ ‘ 241 ‘ ‘
Starting Current™®5 ‘ Conditions ViN=8V Vin=12V ViN=15V Vin=18V A
Control Voltage (Output ON) Vc. H 2.0 20 2.0 2.0
Control Violtage (Output OFF) Ve IL 0.8 0.8 038 0.8 v
Ve Control Current lc. H 20 20 20 20
Terminal™* | (Qutput ON) ‘ Conditions Ve=2.7V HA
Control Current lc. IL | | 03 | | | 03 | | 03 | \ -03
(Output OFF) ‘ Conditions Vc=0.4V mA

*1: ViNmax) and lomax) are restricted by the relation Pp(max)=(VIN-Vo)elo=20(W).

*2: Refer to the Dropout Voltage parameter. (Refer to Setting DC Input Voltage on page 9.)

*3: Is1 is specified at the 5% drop point of output voltage Vo on the condition that Vin=Vo+3V, lo=1A.

*4: Output is ON even when output control terminal V¢ is open. Each input level is equivalent to LS-TTL level. Therefore, it can be driven directly by LS-TTLs.

*5: These products cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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S1-3000J Series

HExternal Dimensions (TO220F-5) (unit : mm)

$3.002

4.

2ﬂ)2
28]
LY T \,4&3 ",;

{}}N\{}} g]g‘ a. Part Number

+0.2
10.0 ©

\N N - b. Lot Number
90".
I e = Pin Assignment
= @ GND
3 +0.1 N
& ‘HL-G @ Ve
‘ BE ® Vo
0.95:915 2 @ Sense
0.85°8 a [l | ® Vin
< 3
| H]
. -

I i ‘ Plastic Mold Package Type
‘ P1.7:07x4=6.8:07 3.9:07 |.(4.3) Flammability: UL94V-0
M 8.2%07 Product Mass: Approx. 2.3g

Forming No. 1101

SI-3000J

50 O3

Protection

1
1IEquivalent
1o LS-TTL

VREF
%%

D1 ., Co  : Output capacitor (47 to 100uF)
A - ! *1 011> : Oscillation prevention capacitor
Vin ! ! Vo Ca (Approx. C1: 47uF, C2: 0.33uF)
070* 5 These capacitors are required if the input line contains inductance
J*;’/ O?.Eﬁz S+3000J or the wiring is long. Especially at low temperatures, tantalum
DC Input ZZ\ZCTCa Co DC Output capacitors are recommended for C1 and Co.
P A e GND *2 D1 : Protection diode
o ¢ O This diode is required for protection against reverse biasing of the

input and output. Sanken EU2Z is recommended.

HTa-Pp Characteristics

25
r ‘ With Silicone Grease
L ymfins . Heatsink: Aluminum
ool Infinite heatsink
E
[a} |
o [
c
.© "7 L£200x200x2mm (2.3°C/W)
s F
2
@ . [100x100x2mm (5.2°CW) N\
-‘510
5 [ 75x75x2mm (7.6°C/W)
g F
3 |
a5
[ Without heatsink \
oL I —
=30 0 25 50 75 100

Ambient Temperature Ta (°C) Po=lo*[VIN(mean)-Vo]
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1-1-1 Linear Regulator ICs

SB[ 1742 ST XY 5-Terminal, Low Dropout Voltage Linear Regulator ICs

EFeatures EAbsolute Maximum Ratings (Ta=25°C)
* Compact full-mold package (equivalent to Parameter Symbol Ratings Unit
TO220) DC Input Voltage VIN 10 \Y%
« Output current: 3.0A Output Control Terminal Voltage Ve 6 \Y
DC Output Current lo™! 3.0 A
* Low dropout voltage: Voir < 0.7V (at lo = 3.0A) . Diecinat Por 20 (With infinite heatsink) w
« Low circuit current at output OFF: Iq (OFF) < 1uA Sl I[N Pp2 1.5 (Without heatsink, stand-alone operation) w
 Built-in overcurrent and thermal protection circuits JunCt'O_n Tempe_rature Ti —3010 +125 C
Operating Ambient Temperature Top —30 to +100 °C
Storage Temperature Tstg -30to +125 °C
.Appl ications Thermal Resistance (Junction to Case) Oic 5.0 °C/W
« Secondary stabilized power supply (local 'I;]Trmal Resistance (Junction to Ambient Oj-a 66.7 (Without heatsink, stand-alone operation) °C/W
Ir,
power supply)
BRecommended Operating Conditions
Parameter Symbol Ratings Unit
Input Voltage VIN 2106 \Y
Output Current lo Oto3 A
Operating Ambient Temperature Top (a) —20 to +85 °C
Operating Junction Temperature Top () —20 to +100 °C
Output Voltage Variable Range VoabJ 12to5 \
*1: VIN (max) and lo (max) are restricted by the relationship 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.
-EIeCtrlcaI CharaCterIStlcs (Ta=25°C, Vc = 2V unless otherwise specified)
Parameter Symbol SI-3011ZFE Unit
min. typ. max.
VabJ 1.078 1.100 1.122
Reference Voltage — Vv
‘ Conditions ViN=Vo+1V, lo=10mA
Line Regulation AVoue ‘ ‘ 10 mV
| Conditions ViN=3.3 to 5V, lo=10mA (Vo=2.5V)
Load Regulation AVoLoro ‘ ‘ 40 mV
\ Conditions ViN=3.3V, lo=0 to 3A (Vo=2.5V)
Dropout Voltage Vo ‘ ‘ 07 \
| Conditions l0=3A (Vo=2.5V)
Quiescent Circuit Current la ‘ L ‘ 5 mA
| Conditions ViN=Vo+1V, l0=0A, Vo=2V
Circuit Current at Output OFF la (OFF) ‘ ‘ ! 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 RHEJ. - ‘ 60 ‘ dB
| Conditions ViN=Vo+1V, =100 to 120Hz, 10=0.1A
Overcurrent Protection Starting Current™ Is1 3.2 ‘ ‘ A
4| [Conditions ViN=Vo+1V
Control Voltage (Output ON)™3 Ve, IH 2 v
Control Voltage (Output OFF)'3 Ve, IL 0.8
Ve Control Current(Output ON) I, IH 100 A
Terminal ‘ Conditions Ve=2.7V
Control Current(Output OFF) lc, IL -5 0 A
[ Conditions 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 Output Voltage parameter conditions.

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

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

BExternal Dimensions (TO220F-5)

(unit : mm)
Type A Type B Part Numb
2 » a. Part Number
To162 A7 i 93292 427 b. Lot number
3 277 10092, 2872 ) o
o R A ‘ 3} ™ c. Administer number
L 7] ~ e
EENCINE Y | 10 O] 'ds Pin Assignment
3 | L - % [ in Assignmen
@ W\@ 3 S | \N ~ . . @ Vo
@ % 8 o] b @ VIN
- R, 7 R 3 GND
' 276% | 5
S {D i ‘Hﬂ* @ Vo
F 5 AD
s (NwinL IEE ’
| —=%
() . } } ‘ } ‘{‘ 095 2 Plastic Mold Package Type
% RN R = o I % Flammability: UL94V-0
4% 1.7 s - ‘ <, J i Product Mass: A 2.3
. — 0s3t I v h 045 ‘ roduct Mass: Approx. 2.3g
3.907 ‘ﬁs) The external dimension shall be
i 82 either A or B.
12 4 5
HTypical Connection Diagram/Block Diagram
SI-3011ZFE CiN: Input capacitor (Approx. 10uF)

This capacitor is required when the input line contains induc-
tance or when the wiring is long.

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

Lo
i

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

The recommended value for R2 is 10k 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
E With Silicone Grease
C Heatsink: Aluminum
20l With Infinite Heatsink
A
o |
o L
S 15
S 7200x200x2mm (2.3°C/W)
5 F
=T S
3 10[L100x100<2mm (5.2°C/W)
o [
5 [ 75x75x2mm (7.6°C/W)
g F
3 L
o 5
[ Without heatsink \
ok ‘ E——
=30 0 25 50 75 100

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

Application Note

B Heat Dissipation and Reliability

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.)

M Internal Power Dissipation

Po can be obtained from the following formula.
* For the device with built-in flywheel diode:
( 100 _, )
nx

Ppo=Voelo

* For the device with external flywheel diode:

Po=Voelo (190 _1)_Vrelo(1—_YO )
nx VIN

Efficiency 1y 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

SI-8000E
SI-8000JF
SI-8000S
SI-8000TFE
SI-8000HFE
SI-8000FFE

0.588 to 0.686[Nem] (6.0 to 7.0[kgfecm])

B Recommended Silicone Grease

¢ Shin-Etsu Chemical Co., Ltd.: G746

* Momentive Performance Materials Inc.: YG-6260

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

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

M Others

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

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

SJPM-H2 (Surface-Mount Stand-Alone Type,

S SehiEs VAM=200V,l0=2.0A)

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

SI-8000GL Series
SI-8000JD Series

SI-8000JF Series RM10Z (Axial Type,VrRm=200V,lo=1.5A)
SI-8000TM Series

SI-8000TFE 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-Pp characteristic graph and
determine the size of the heatsink.

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

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

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

recommended to measure the heatsink and case temperature in the actual

operating environment.

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

types.

SI-8000S Series

[ SI-8000SD Series RM4Z (Axial Type,VrRM=200V,l0=3.0A)

SI-8000W Series AMO1Z (Axial Type,VRM=200V,lo=1.0A)
SI-8011NVS Series RM4Z (Axial Type,VRM=200V,10=3.0A)
SI-8400L Series AMO01Z (Axial Type,VrRM=200V,lo=1.0A)

SI-8500L Series

SEESTINVSISEES RM10Z (Axial Type,VAM=200V,lo=1.5A)

SPI-8000A Series RMA4Z (Axial Type,VRM=200V,l0=3.0A)
STA810M Series RM10Z (Axial Type,VrRv=200V,lo=1.5A)
STA820M Series RM4Z (Axial Type,VRM=200V,10=3.0A)

SI-8000HFE Series
SI-8000Q Series
SI-8100QL Series
SI-8000FFE Series
SI-8000FD Series
SI-8000HD Series

RBV-1506 (Bridge Type, VRM=600V,lo=15A)
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1-1-2 Switching Mode Regulator ICs

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

HFeatures HLine up
* Surface-mount power package Part Number SAIO1 SAI02 SAI03 SAI06
« Output current: 0.4 to 0.5A Vo(V) 5.0 3.3 12.0 9.0
) » lo(A) 0.5 0.4
* High efficiency: 75 to 88%
* Requires only 4 discrete components
. . BEAbsolute Maximum Ratings
* Internally-adjusted phase correction and
output voltage Parameter Symbol Ratings Unit
. . DC Input Voltage \ 35 \%
* Built-in reference oscillator (60kHz) 5 p;_ = ? P'N 075 W
ower Dissipation D .
 Built-in overcurrent and thermal protection Junction Temperature T +125 °c
circuits Storage Temperature Tstg —40 to +125 °C
Thermal Resistance(junction to case) 6jc 20 °C/W
BApplications
* Power supplies for telecommunication
equipment
¢ Onboard local power supplies
HBRecommended Operating Conditions
Ratings .
IReveEmEey St SAI01 SAI02 SAI03 SAI06 Uit
DC Input Voltage Range VIN 71033 5.3t028 15t0 33 1210 33 \
Output Current Range lo 0t0 0.5 0to 0.4 A
Operating Junction Temperature Range Tiop -30to +125 °C
HElectrical Characteristics (Tez25°C)
Ratings
Parameter Symbol SAIO1 SAI02 SAI0O3 SAI06 Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Outout Vot Vo 4.80 5.00 5.20 3.17 3.30 343 11.40 12.00 12.60 8.55 9.00 9.45
A [ Condiions V=20V, 10-0.3A V15V, 10-0.3 V=24V, 10-0.3 V=21V, Io=0.3A v
n o ] s . . .
Y ‘ Conditions ViN=20V, lo=0.3A Vin=15V, 10=0.3A ViN=24V, 10=0.3A Vin=21V, 10=0.3A °
Oecillation F f | 60 | | e ] | 6 ] | 60 ]
B G [ Condiions V=20V, 10=0.3A Vi=15Y, I0=0.3A Viv=24Y, I0=0.3A V=21V, Io=0.3A kHz
Line Reculat AVoune | 80 [ 100 | o0 [ | 10 [ 130 | o | 1o
S [ Condiions Vis1010 30V, 0=0.3 Vine8 10 28V, 10=0.3 Vii=18 10 30V, Io=0 3 Vin=1510 30V, 0=0.3 mv
Load Roaula AVoLoa | a0 | 4 D 30 | 0 | e | 50 | e
SR [ Condiions Viv=201, =01 0 044 Viv=15V,lo=0.1 10 0.4A Viv=24V,lo=0.1 10 0.4A Viv21V,o=0.1 10 0.4A mv
Temperature Coefficient of Output Voltage AVO/ATa 0.5 10.5 1.5 1.0 mV/°C
et Bl RREJ 45 45 45 45
A [ Condiions 2100 to 120Hz 1100 t0 120Hz 1100 to 120Hz =100 to 120z a8
Overcurrent Protection Is1 0.55 0.55 0.45 0.45
Starting Current | Conditions Vin=10V Vin=8V Vin=18Y Vin=15V A
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SAl Series

HExternal Dimensions (PS4) (unit : mm)
|
g SVl w T s = a. Part Number
% 4= ‘ i %
< .GND I S 3. b. Lot Number
SE (D ‘ 3‘5' @ Case Temperature Measuring Point
g 28 ‘ 1.4%02
2 e - N
el 3 : 3.6 Pin Assignment
809" 4.0 @ Vin
6.592 @ SWour
® Vos
‘ o1 @® GND
8 I 27
ci\ \ 2
—— f J’:ﬁl Plastic Mold Package Type
‘ ) Flammability: UL94V-0
\+0.3 e
10 0,83 Product Mass: Approx. 0.22g
EBlock Diagram HTypical Connection Diagram
i @ \‘2 Swour 3.3V5Y: 200uH
ocp | 912": 300uH
” ViN 1 Vin SWour [~ Vo
0osCc Reset TSD SAl Vos &
Drive D1
w i GND =< 7
100uF 4 sJPB-D4 330uF
Amp.| 3) Vos (Sanken)
,il GND GND
ﬂ\ VRErF
&)
GND
HTa-Pp Characteristics
Pp=Voel 1001>VI1VO>
0.8 p=Voelo | ——-1 | =VFelo | 1- —
* Glass epoxy nx VIN
0.7 board
\ (,35*69*1 2) The efficiency depends on the input voltage and the output
s * Natural air cooling . o
2 0.6 current. Therefore, obtain the value from the efficiency graph
o
ﬂc- 05 and substitute the percentage in the formula above.
S
Eos \ Vo : Output volt
2 o : Output voltage
003 lo :Output current
g ny : Efficiency (%)
802 VF : Diode D1 forward voltage
0.1 SJPB-D4-0.3V
0
=3 0 25 50 75 100 125 Thermal design for D1 must be considered separately.
Ambient Temperature Ta (°C)
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1-1-2 Switching Mode Regulator ICs

SR DT [O)ARST-T4[-X- 3 Surface-Mount, Separate Excitation Step-down Switching Mode Regulator ICs

HFeatures BEAbsolute Maximum Ratings

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

« Output current: 0.6A DC Input Voltage ViN 35 \%

. - o Power Dissipation Pp 1 W

* High efficiency: 75 to 80% Junction Temperature T -30to +125 °C

* Requires only 4 discrete components Storage Temperature Tstg —40 to +125 °C
« Internally-adjusted phase correction and Thermal Resistance (Junction to 7-Pin Lead) Oi-L 22 °C/W
. . Thermal Resistance (Junction to Ambient Air)'t Oj-a 100 °C/W

output voltage adjustment performed internally

« 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 to 33 \Y
Output Current Range lo 0t0 0.6 A
Operating Junction Temperature Range Tiop -30to +125 °C
HElectrical Characteristics (Tez25°C)
Ratings
Parameter Symbol SI-8033W SI-8050W Unit
min. typ. max. min. typ. max.
Vo 3.17 3.30 3.43 4.80 5.00 5.20
Output Voltage [Conditions Vin=15V, 10=0.3A ViN=20V, 10=0.3A Y
B n 75 80
Efficiency [ Conditions | Vin=15V, 10=0.3A | | VIN=20V, 10=0.3A *
o f | 60 | | 60 | "
Oscillation Frequency [Conditions Vin=15V, 0=0.3A ViN=20V, I0=0.3A ‘
) , AVoune | 60 | 80 | 80 | 100 v
Line Regulation [ Conditions ViN= 10 28V, 10=0.3A Vin=10 10 30V, 10=0.3A "
_ AVoLow | 20 | 30 | 30 | 40 v
Load Regulation [Conditions Vin=15V, 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
. o RREJ 45 45
R [Conditions =100 to 120Hz =100 to 120Hz o
Overcurrent Protection Starting Is1 0.61 0.61 A
Current ‘ Conditions ViN=15V ViN=20V
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BExternal Dimensions (SOP8)

SI1-8000W Series

(Unit : mm)
5_1104
f‘ﬁ’\ 0.4:01 0.15'3s ; .
]l 0 0021 Pin Assignment
A A A pi @ Vi
8 7 6 o5 % @ N.C
3) SWout
S 3 )
%, % @ Vos
N “ ® GND
O 6 GND
. @ GND
)
_h( S ® GND
. 0.! 995max S
3|2 Plastic Mold Package Type
-8 Flammability: UL94V-0
I__ g Product Mass: Approx. 0.1g
ot g
EBlock Diagram HTypical Connection Diagram
Vin @ @ SWour
OCP L1
Vin Huw SWour [ Vo
0osc Reset TSD 4
Drive SI-8000W  Vos
100uF 5-8 SJPB-D4 330uF
Amp.| @) Vos (Sanken)
ﬂ\ Vrer GND O— «—OGND
N
GND
HReference Data
Copper Laminate Area vs. Power Dissipation Copper Laminate Area vs. Thermal Resistance 9]._a
12 Tj=100°C Area of PC board : 40 x 40mm 140 Area of PC board : 40 x 40mm
Ta=25°C //,
1H — — Ta=s50°C A
/ 120
= ---- Ta=80°C =
g 2 N
- 0.8 ” o N
o L g = 100 N
g // 4 ® \\
2 LA ~ L N
] g I \
o 0.6 oy
2 —~ e
@ PR S 80 ™
a ~ 12} N
3 0.4 - 3 NN
: ¢ n
e Ik £ 60
0.2 —1=F - 2
r =
0 4010 100 1000
10 100 1000 . )
Copper Laminate Area (mm?) Copper Laminate Area (mm®)
(GND Terminal) (GND Terminal)
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1-1-2 Switching Mode Regulator ICs

SI-8000JD Series

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

HFeatures HLineup
» Surface-mount package (TO263-5) Part Number SI-8033JD SI-8050JD SI-8090JD SI-8120JD
* Output current: 1.5A Vo(V) 3.3 5.0 9.0 12.0
lo(A) 15
* High efficiency: 77 to 88%
* Requires only 4 discrete components . .
BAbsolute Maximum Ratings
* Internally-adjusted phase correction and
Parameter Symbol Ratings Unit Conditions
output voltage
DC Input Voltage VIN 43 \Y
* 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 Pp 3 w
pared with conventional Sanken devices) area 100%)
* Built-in foldback-overcurrent and thermal cinctionjlemperatiiG T +125 €
protection circuits Storage Temperature Tstg —40to +125 °C
Thermal Resistance (Junction to Case) Bic 3 °C/W
* Output ON/OFF available (Circuit current at Thermal Resistance (Junction to ! N When mounted on glass-epoxy board 40 x 40 mm (copper
output OFF: 200uA max) Ambient Air) Ora 333 CW | area 100%)
« Soft start available by ON/OFF pin Conditions " Limited by thermal protection circuit
HEApplications
* Power supplies for telecommunication equipment
* Onboard local power supplies, etc.
BRecommended Operating Conditions
Ratings
IReveEmEey Sz S1-8033JD S1-8050JD S1-8090JD S1-8120JD Uit Cemefitems
ViN1 5.3t040 7 to 40 11 to 40 14 to 40 lo=0to 1A
SIS FEES Vinz 6.310 40 81040 1210 40 1510 40 lo=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—Pb characteristics
HElectrical Characteristics (Tas25°C)
Ratings
Parameter Symbol S1-8033JD SI1-8050JD SI1-8090JD SI-8120JD Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Vo 3.234 3.30 3.366 4.90 5.00 5.10 8.82 9.00 9.18 11.76 12.00 12.24
SN [ Conditions Vin=15V, lo=0.5A ViN=20V, lo=0.5A Vin=21V, lo=0.5A Vin=24V, lo=0.5A v
B n 77 82 86 88
] | Conditions Vin=15Y, lo=0.5A ViN=20V, 10=0.5A Vin=21Y, lo=0.5A Vin=24V, lo=0.5A *
o f | 125 ] | 125 | | 125 ] | 125 |
Oscillation Frequency [Conditions VIN=15V, 10=0.5A VIN=20V, 10=0.5A ViN=21V, 10=0.5A ViN=24V, 10=0.5A khz
A . AVoune | 25 | 80 | 40 [ 100 | 50 | 120 | s0 | 130
LA (=g TeIe [Conditions Vin=8 to 30V, 10=0.5A Vin=10 to 30V, lo=0.5A Vin=15 to 30V, lo=0.5A Vin=18 1o 30V, lo=0.5A mv
] AVoLoa | 10 | =0 | 10 40 | 10 | 40 | 10 | 40
Lot (g | Conditions Vin=15Y, 10=0.2 to 0.8A Vin=20V, l0=0.2 to 0.8A Vin=21Y, 10=0.2 to 0.8A Vin=24V, 10=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 Is1 1.6 1.6 1.6 1.6
Starting Current [Conditions ViN=15V ViN=20V Vin=21V Vin=24V A
Low Level Voltage VssL 0.5 0.5 0.5 0.5 \
ON/OFF’ Outflow Current lsst 100 100 100 100
iy at Low Voltage | Conditions VssL=0V HA
Ig 7 7 7 7
) o | Conditions Vin=15V, l0=0A ViN=20V, l0=0A Vin=21V, l0=0A Vin=24V, 10=0A mA
Quiescent Circuit Current - ‘ ‘ 200 ‘ ‘ 200 ‘ ‘ 200 ‘ ‘ 200
‘Conditions ViN=15V, Von/orr=0.3V ViN=20V, Von/oFr=0.3V ViN=21V, VoniorFF=0.3V ViN=24V, Von/oFF=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 SEN/OFF 5| ON/OFF
flows into the ON/OFF control transistor. Therefore, limit the current securely to protect the c3 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 7J7_ T I
prohibited. 777
Vout. ON/OFF Soft Start Soft Start
+Vout. ON/OFF
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S1-8000JD Series

HExternal Dimensions (TO263-5) (Uniit : mm)
Case Temperature Measurement Point 10.0"2
5 9.90°%2 o (8.0)
;J 305 ‘ ?z‘: 502 4.4
in i sros | .@] 1
] w3 = ! .
015 Dpi"2 3 @) /ewos) ale
?{E . ) NE Pin Assignment
E @) 010%™ HE @ VIN
Rl T - @ Swour
J ; o s H ; ® GND
0.88°|l| 3 g (RO{!;E/[O_GZ 2 @ Vos
Bl ® ONJ/OFF
(1.7'°%) (1.7°°%) (1.7°%) (1.7°°%%)
T2 s oas Plastic Mold Package Type
@) @) Flammability: 94V-0
2R03 Product Mass: Approx. 1.48g
10.0%
EBlock Diagram HTypical Connection Diagram
L1
Vin ! ViN sw 12 ¢ ——OVour
1 \VIN 4
G | SI-8000JD V¢
PReg. |—>
5:ON/OFF ¢ 777 |oNOFF GND e 777 G
C '5 3 Di
ON/OFF —_
Soft —_—
St 1 Co
GND - GND
C1 : 50V/220uF
C2 : 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)
5 55 26
15 24
€ 50 \ 522
=] With glass epoxy board of 40 x 40 mm 5 20
S2 218
P S 1.
g Ta0 212 40V
S o EZEE
2 \\ 8 10 sov 30V
T 35 2 os—vinsy
g — S o6 H /
& a0 o =
0 200 400 600 800 1000 1200 1400 1600 1800 02
Copper Laminate Area (mm?) % 02 04 06 08 10 12 14 16
Output Current lo (A)
HTa-Po Characteristics
35 ;
Copper Area 100 Vo
povoto %01 v - ¥
(ng40 mmc/W) n% VI N
= j-a:37°
% 2.5{20¢20 o The efficiency depends on the input voltage and the output current. Therefore, obtain the value
'-‘*C- :Z";““‘w) from the efficiency graph and substitute the percentage in the formula above.
S 2 (s.x-a:rsnar?mw)
8 \\ Vo : Output Voltage
[}
8 15 Q\ VIN': Input Voltage
g N lo : Output Current
(o]
e \\ nx : Efficiency (%)
' VF : D1forward voltage
%% 2 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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1-1-2 Switching Mode Regulator ICs

IR Jon U ST-TA X Surface-Mount, Separate Excitation Step-down Switching Mode Regulator ICs

HFeatures BEAbsolute Maximum Ratings
* Compact surface-mount package (TO252-5) Parameter Symbol | Ratings Unit Conditions
* Output current: 1.5 A DC Input Voltage vw | 43 v
. . o Power Dissipation Po1 l 1.06 w When mounted on glass-epoxy board (900 mm? copper area 4.3%)
* High efficiency: 81% typ. (at Vo = 5 V) Pp2 \ 1.65 When mounted on glass-epoxy board (900 mm? copper area 50%)
* Requires only 4 discrete components Junction Temperature” Tj |—30 to +150 °C
* Built-in reference oscillator (300 kHz) SOrgeIieMperatireg Tag  [40t0+150]  °C
Thermal Resistance (Junction to Case) Oic ‘ 6 °C/W
* Built-in drooping-type-overcurrent and thermal Thermal Resistance (Junction to
" o _ 2
protection circuits Ambient Air 6i-a 95 C/W When mounted on glass-epoxy board (900 mm? copper area 4.3%)

¢ Qutput ON/OFF available (circuit current at
output OFF: 200 uA typ.)

* Soft start available by ON/OFF pin

*: 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.

HApplications
¢ Onboard local power supplies
* AV equipment
¢ OA equipment

BRecommended Operating Conditions
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Ratings .
Parameter Symbol SI-8008TM Unit
Input Voltage Range VIN Vo+3*! to 40 \Y%
Output Voltage Vo 0.8t024 Vv
Output Current Range lo Oto1.5 A
Operating Junction Temperature Range Tiop —20to +125 °C
Operating Temperature Range Top —20to +125 °C
*1: The minimum value of an input voltage range is the higher of 4.5V orVo+ 3 V.
HElectrical Characteristics (Ta=25°C)
Rating
Parameter Symbol SI-8008TM Unit
min. [ typ. [ max.
Vaby 0.784 \ 0.800 \ 0.816
\Y
peeneefcitacs ‘ Conditions ViN=15V, lo=0.1A
Temperature Coefficient of AVADJ/AT ‘ 0.1 ‘ mV/°C
Reference Voltage ‘Conditions ViN=15V, 10=0.1A, Tc=0 to 100°C
- n \ 81 )
Efficiency [Conditions VIN=15V, 10=0.5A *
fo | 300 |
Oscillation Frequenc kH
9 v ‘Conditions ViN=15V, 1o=0.5A z
80
Line Regulation AVoue — ‘ 60 ‘ mV
| Conditions Vin=10 to 30V, lo=0.5A
Load Regulation AVoLoap ‘ 10 ‘ 40 mV
| Conditions ViN=15V, 10=0.2 to 1.5A
| 1.6
Overcurrent Protection Starting Current s ‘ ‘
‘ Conditions Vin=15V
Low Level Voltage | VssL 0.5 \4
ON/OFF Pin* | Outflow Current | IssL 10 40
uA
at Low Voltage ‘ Conditions VssL=0V
l \ 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.
e output is stopped by setting the voltage of this pin to or lower. SS-pin voltage can be change - - -
Th i d b ing the vol f this pin to VSSL or | SS-pin vol be ch d 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|88 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



SI-8000TM Series

HExternal Dimensions (TO252-5) (Unit : mm)
6-60t0.20
£0.20 5.34%02%°
6600 2.30 (5.04)
N ‘ 5.34'020 ‘ 0.50'%1° (1.50)
g 150,
o I I o
A7 N 9 F |
K
Pin Assignment
g g @ VN
ol ¢ T )
ol g SEATING PLANE g @ sw
g’? . 0.00t0 0.127 8 @ GND
o (=]
~ _ @ ADJ
Y e ® sS
| R 00 'y
ns % g N Plastic Mold Package Ty
\ R g ~ ge Type
L ° | sl Flammability: UL94V-0
MAX 070 | RS Product Mass: Approx. 0.33 g
- 0.50%1° 0.50
(1.00)
2.30t020
1 2 3 4 5
EBlock Diagram HTypical Connection Diagram
1
Vin IN swW
SI-8008TM
15 i W i, SI-8000TM
O Q ADJ
Overcurrent + ss  GND
Protection C1
5:S8 220uF 5 ‘3
C Latch &
ON/OFF Drive Cs
Soft Start
‘ GND O— o

Ci1 :220uF

Thermal ADJ
Protection
C2 :470uF

ErrorAmp.
Cs : 1uF (Only when using soft-start function)
GNDDT L1 :47uF

3 Di :SJPB-H6 (Sanken)
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1-1-2 Switching Mode Regulator ICs

SI-8000SD Series

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

HFeatures HLineup
* Surface-mount package (TO263-5) Part Number SI-8033SD SI-8050SD
« Output current: 3.0A Vo(v) 3.3 5.0
* High efficiency: 79% typ. (SI-8033SD), 84% 2 S
typ. (SI-8050SD) . .
* Requires only 4 discrete external components BMAbsolute Maximum Ratmgs
* Internally-adjusted phase correction and Yy :aramaer Sy\'/nbOI Rjgn?s' Ucit Gonditions
nput Voltage IN *
OUt.PU‘t voltage . I Po 3 W When mounted on glass-epoxy board 40 x 40 mm
 Built-in reference oscillator (60kHz) (copper area: 100%)
« Built-in overcurrent and thermal protection Junctionilemperature 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 ocpy | 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
IAppIications *2: Limited by thermal protection circuit.
* Power supplies for telecommunication equipment
* Onboard local power supplies
BRecommended Operating Conditions
Ratings
Parameter Symbol S1-8033SD S1-8050SD Unit
DC Input Voltage Range VIN1 5.5t028 7 to 40 \Y
Output Current Range* lo 0t0 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 (Tas25°C)
Ratings
Parameter Symbol S1-8033SD S1-8050SD 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, Io=1A VIN=20V, Io=1A v
Efficiency 1 79 84 %
| Conditions Vin=15Y, lo=1A Vin=20V, lo=1A o
o f | 60 | \ 60 \
Oscillation Frequency [Conditions Vin=15V, lo=1A ViN=20V, lo=1A kHz
] _ AVoLne | 25 | 80 | 40 100
Line Regulation [Conditions Vin=8 to 28V, lo=1A ViIN=10 10 30V, Io=1A mv
. AVoLoap 10 ‘ 30 ‘ 10 ‘ 40
Load Regulation [Condiions VIN=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 Is1 3.1 3.1
Starting Current | Conditions Vin=15V Vin=20V A
Low-Level Voltage VssL 0.2 0.2 \
S| ey Gurete lssL 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 Ca capacitance is large. c3 c3
The ON/OFF pin is pulled up to the power supply in the IC, so applying the external voltage is T ;I/;
prohibited. 777
If this pin is not used, leave it open.
Vout. ON/OFF Soft start Soft start
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S1-8000SD Series

BExternal Dimensions (TO263-5)

(Unit : mm)
Case (emperaturg 0z
. measurement point 1:?800) Pin Assignment
s 9.90 o - ~
i e A8 g El 1 ™ @ SWout
T LB oo I ® GND
1.5 Dp: %2 g‘ (3°) M) ol @ Vos
} % €y ® S.8
o ; o
E @) o 2 — !
e @ 7 Plastic Mold Package Type
B0 \L\;)@-gj; Flammability: 94V-0
L % &1 ‘fl i g Product Mass: Approx. 1.48g
0.88°°"° < 5 ®3) (& o6 <
| Tros
R 101 0.8101
“ 7:025) (1‘7:025) (‘unzsj (1‘7:025)
1 2 3 4 5
@) @)
2-R0.3
10.0%%
EBlock Diagram HReference Data
Copper Laminate Area on Glass Epoxy Board vs.
H i thermal resistance (junction to ambient air) (Typical Value)
1(§\VIN SWout 02
> g ® ‘
§ 50
el With glass epoxy board of 40 x 40 mm
8 £ s
se
§§ 40 \
4 z
) £ o5 —
g —
= 300 200 400 600 800 1000 1200 1400 1600 1800
9 Copper Laminate Area (mm?)
ss GND
-0 50
HTypical Connection Diagram
L1
Vin 1 VIN SWout 2 Vour C1 : 50V/1 000uF
4 Ca : 50V/1000uF
SI-8000SD Ves Cs : 0.01uF
o ~+ | ss anp t e, (only when soft start function is used)
'5 3 D1 Lt : 150uH
f— D1 : SPB-G56 (Sanken)
' 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 C2, use high-frequency and low-impedance capacitors aiming for switching-mode-power-supply use.
Especially when the impedance of C2 is high, the switching waveform may become abnormal at low temperatures.

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

* Csis a capacitor for soft start. Leave pin 5 open if the soft start function is not used.
This pin is pulled up with a pull-up resistor inside the ICs.

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

ICs I 51




1-1-2 Switching Mode Regulator ICs

SPI-8000A Series

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

HFeatures

BEAbsolute Maximum Ratings

(Ta=25°C)
* Surface-mount 16 pin package Parameter Symbol Ratings Unit
¢ Qutput 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".’pera‘“'.e : Ts'f’ —4010+125 °C
high switching frequency (125kHz). (Com- Thermal Resistance (junction to case) 6jc2 18 °C/W
pared with conventional Sanken devices) Thermal Resistance (junction to ambient air) O-a" 50 °C/wW
* The output-voltage-variable type can vary its *1: Limited due to thermal protection.
output voltage from 1V to 14V because of its *2: When mounted on glass-epoxy board 700cm? (copper laminate area 30.8cm?).
low reference voltage (Vref) of 1V.
¢ Wide Input Voltage Range (8 to 50V)
¢ Output ON/OFF available
* Built-in overcurrent and thermal protection
circuits
HApplications
* 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-8010A
DC Input Voltage Range VIN (8 or Vo+3)"" to 50
Output Voltage Range Vo 1to 14
Output Current Range lo 0.02 to 3.0
Operating Junction Temperature Range Tiop -30to +125
Operating Temperature Range Top -30to +125
*1: The minimum value of an input voltage range is the higher of either 8V or Vo+3V.
HElectrical Characteristics (Taz25°C)
Rating
Parameter Symbol SPI-8010A (Variable type) Unit
min. typ. max.
Reference Volt Vaby 0.97 1.00 1.03
HEE g [Conditions V=12V, lo=1A v
Effici Eff 86
S [Conditions VIN=20V, Io=1A, Vo=5V %
Oecillation F Fosc | 250 |
scilation Frequency \Conditions ViN=12V, lo=1A kHz
Line Requlati AVOLINE ‘ 20 ‘ 40
I ey [Conditions Vin=10 to 30V, lo=1A mv
P rE— AVoLoap ‘ 10 ‘ 30
el gt [Conditions VIN=12V, 10=0.1 to 1.5A mv
Temperature Coefficient of AVAUAT, . VG
Reference Voltage ADJATa *05 m
Overcurrent Protection Is 3.1
Starting Current [Conditions Vin=12v A
! 7
Quiescent Circuit Current ‘Coj\ditions ‘ ViNe12V. 1oo0A ‘ mA
Circuit Current at Output OFF loor) | | 400
e A | Conditions ViN=12V, VonorF=0.3V HA
RS Low Level Voltage VssL 0.5 \
S—— Outflow Current at IssL 50 A
eminal | Low Voltage [Conditions VssL=0V K
* Pin 4 is the CE/SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin. The output is stopped by setting
the voltage of this pin to VssL or lower. CE/SS-pin voltage can be changed with an open- SPI-8000A SPI-8000A SPI-8000A
collector drive circuit of a transistor. When using both the soft-start and ON/OFF functions
together, the discharge current from Ca flows into the ON/OFF control transistor. Therefore,
limit the current securely to protect the transistor if Ca capacitance is large. 4| CE/SS 4 |CE/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 ca
prohibited. T ;I/;
/Za
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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HExternal Dimensions (HSOP16)

SPI-8000A Series

(Unit : mm)
1+0.1/-0.05
(Heatsink thickness)
10.5+0.2
16 9
Ranaann -~
a[ 8010A ©
™ = <
TN sk b 1 < i P
1 — U 3 ! b
— & T . =}
N ;
3 ! 8 o
= b
R P
o ol
[ \ 0.25+0.15/-0.05
EH:H:H:H:H:H:H]D Pin Assignment
1.AGND
ol
12.240.2 3.DGND
(Gate remains: Not included in dimensions) 4.CE/SS
5.Reg
(11) 6.N.C
7.SWout
1 s 8.N.C
1AnaAnaR. -
N
= 10.N.C
———t 11Vn
12.B.S
A 13.N.C
o
— @ 14.Comp
6} g 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;
)
Ny
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1-1-2 Switching Mode Regulator 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

C9: 6800pF
R1:47Q

L1: 47uH

D1: SPB-G56S
(Sanken)

Vin Vin SWour

SPI-8010A Ve

CE/SS
Reg Comp AGND  DGND Vrer

—Fs —Fs
GNDO—e * *—eo

* * ® * —O 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 Ras 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= (Vout—VRer) _ (Vout-1) (Q), R3 = Vrer _ 1

= = =500(Q2
IReF 2x1078 IRer  2x1078 @

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

HTa-Po Characteristics

300 < 100 > < VO>
Po=Voelo| — =1 |-VFelo| 1- ——
__2.50fa:41.7°CW(30.8cm’) nx Vin
ED’ 91'3147-5"0/‘\"/(5-540'“2) Note 1: The efficiency depends on the input voltage and the output cur-
'f_: 2.00 \ rent. Therefore, obtain the value from the efficiency graph and
-% 6-2:62.5°CIW(0.84cm?) \\ substitute the percentage in the formula above.
.%1.50 \\\ Note 2: Thermal design for D1 must be considered separately.
(%]
?, 1.00 \\& 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)

54 | Ics




ICs I 55




1-1-2 Switching Mode Regulator ICs

SR Lo [o]e IST-Y4T-X-9 Surface Mount, Current Mode Cntrol Step-down Switching Mode Regulator ICs

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)

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

* Built-in soft start circuit
* Built-in on/off function (Active Hi)
e Low current consumption during off

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

HAbsolute 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 (j to ambient air) Oj-a 74 °C/W When mounted on glass-epaxy 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

Ratings . A
Unit Cinditions
Parameter Symbol S1-8005Q
DC Input Voltage Range VIN Vo+1"1to 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 +1 V, whichever is higher.
MElectrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta = 25°C and Vo=5V)
Rating
Parameter Symbol SI-8005Q Unit
min. typ. max.
- o Vaby 0.485 0.500 0.515 v
eterence Voltage ‘ Conditions Vin=12V, lo=1A
AVADJ/AT | 0.05
Te ture Coefficient of Ref Volt mV/°C
eI S A S A el [ Conditions VIN=12V, Io=1A, Ta=—40 to +85°C
n | 90
Effici %
clency ‘ Conditions Vin=12V, lo=1A
fo 450 | 500 | 550
illati kH:
ClEen Ty ‘ Conditions Vin=16V, lo=1A z
AVOLINE ‘ 30 ‘ 60
Line Regulati mv
0 g [ Conditions Vin=8 to 28V, lo=1A
AVoLoAD ‘ 30 ‘ 60
L Regulati mV
cadiegliaiel ‘ Conditions ViN=12V, lo=0.1 to 3.5A
Is 3.6 6.0
Overcurrent Protection Starting Current ‘ Conditions ‘ V12V A
Iq | 18 |
— mA
Quiescent Circuit Current : ‘ Conditions ‘ Vin=12V, l10=0A, VEN=0pen ‘ =
Q(OFF)
| Conditions ViN=12V, 10=0A, Ven=0V HA
SS Pin | Outflow Current at Low Volt oo | > | A
n utilow Gurrent at Low Voltage ‘ Conditions ViN=16V, VssL=0V K
VCEN 2.8 ‘ ‘
High Level Volt: \%
n HeraVellEg [ Conditions V=12V
Ve/EL ‘ ‘ 2.2
EN Pi Low Level Vol \%
in | Low Level Voltage ‘ Conditions Vin=12V
lc/en 5
Inflow Current at Low Low Voltage ‘ Conditions ‘ Venzov ‘ LA
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.
SI1-8008Q
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S1-8000Q Series

HExternal Dimensions (HSOPS8)

(Unit : mm)

HHHEA

Pin 1 Mark

[©

T HHE

0.695 TYP.

5.20

4.40
6.20

Pin Assignment
@®BS

0.05+0.05
0.08+0.08

@IN
@SW

(0.52)
. 030

1.50

Enlarged View of A

(0.27)

2.20
2.70

(0.55)

@GND
®GFB
®COMP
@EN
®SS

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

EBlock Diagram

0.5V

Current

Sense
Amp

] J ik
PWM Drive H
LOGIC
[OVP |
. TSD |

B

HTypical Connection Diagram

ViN

1

1

2
IN
’ EN
S1-8000Q
8

:

BS

Ca——

L1 Vo

SW

FB
GND

N
R1
VrB

S
6
C3
C6 R3

OPENT

a

4

r

c2
R2 l

laby

GND

C1
s ComP
C
ke

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
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1-1-2 Switching Mode Regulator ICs

SI-8000FD Series

HMFeatures

¢ Output current: 3.5 A

» High efficiency:83% (Vo=5V,Vin=15V,lo =2 A)

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

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

* Built-in drooping-type overcurrent and thermal

protection circuits

 Built-in soft start circuit (Output ON/OFF

available)
- SI-8001FDE

 Built-in on/off function (active Low)

- SI-8001FDL

e Low current consumption during off

- SI-8001FDL

HEApplications
* DVD recorder, FPD-TV

* OA equipment, such as printers

¢ Onboard local power supplies

HLineup
Part Number SI-8001FDE \ SI-8001FDL
Vo(V) Variable(0.8 to 24)
lo(A) 35
Package TO263-5
Function Soft start [ ON/OFF
HAbsolute Maximum Ratings
Ratings : »
Parameter Symbol SI-8001FDE ‘SI-8001 DL Unit Conditions
Input Voltage ViN 43 \
ON/OFF Control Voltage Ve - \ Vin v
Power Dissipation™ Pp 3 w When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
Junction Temperature T +150 °C
Storage Temp Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Oj-c 31 °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)
Thermal Resistance (Junction to Ambient Air)| ~ 6j-a 33.3" °C/W | When mounted on glass-epoxy board measuring 40x40 mm (copper laminate area: 100%)

*1 : Limited by thermal protection circuit

*

: 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

P: t Symbol Ratings Unit
arameter i S1-8001FDE SI-8050FDL n
Input Voltage Range VIN Vo+3" to 40 \"
Output Voltage Range Vo 0.8t0 24 Vv
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.
HElectrical 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.
B VAl Vaby 0.784 0.800 0.816 0.784 0.800 0.816 v
SEEED Vel [ Congtons VIN=15V, 10=0.2A VIN=15V, 10=0.2A
Tomoorature Cosficont of Reforence Vol AVADY/AT | 0.1 | | 0.1 | VG
emperalure Boeflolent of Heterence Yo1age | [ Condtons Vin=15V, l0=0.2A, Tc=0 to 100°C Vin=15V, l0=0.2A, Tc=0 to 100°C
B n | 83 | | 83 | .
%
Efficiency [ Condions Vin=15V, lo=2A Vin=15V, lo=2A
Oesilation F fo 270 | 300 | 330 270 | 300 | 330 KHz
FELEE ey [ Conditons VIN=15V, I0=2A VIN=15V, I0=2A
TR — AVOLINE ‘ ‘ 80 ‘ ‘ 80 mv
e lrear e [ Congiions Vin=10 to 30V, I0=2A Vin=10 to 30V, I0=2A
Load Roaula AVoroa | | 50 | | 50 w
SR [ Condions Vin=15V, 10=0.2 to 3.5A Vin=15V, 10=0.2 to 3.5A
0 t Protection Starting Current s 38 | | 38 | | A
vercurrent Protection Starting Curren ‘ Condiions V15V YTy
Low Level Voltage VssL 0.5 - - - \
SS Pin™? Outflow Cuurent IssL 6 30 - - - A
at Low Voltage ‘ Conditions Vin=15V, VSS=0V - - - H
ON/OFF Control Voltage (Qutput on) Ve, IH - - - 0.8 \"
ON/OFF Pin2 ON/OFF Control Voltage (Qutput off) Ve, IL - - - 2.0 \"
ONIOFF Controll Current (Output on) lo, IH - - - 6 100 my
‘ Conditions - Ve=2V
q I I i
Quisscent Gireuit Gurrent | Condions Vin=15Y, lo=0A Vin=15Y, lo=0A
Iq(OFF) \ 200 | 600 | 30 | 200 R
[ Conditons 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 S1-8001FDE S1-8001FDE S1-8001FDE
open-collector drive circuit of a transistor. When using both the soft-start and ON/OFF
functions together, the discharge current from C3 flows into the ON/OFF control transistor.
Therefore, limit the current securely to protect the transistor if C3 capacitance is large. The 5]ss 5[ss 5[ss
SS pin is pulled up (3.7 V typ.) to the power supply in the IC, so applying the external
voltage is prohibited. If this pin is not used, leave it open. c3 c3
*2: Output is OFF when the output control terminal VC is open. Each input level is equivalent to
LS-TTL. Therefore, the device can be driven directly by LS-TTLs.
Vo.ON/OFF Soft start Soft start
+Vo. On/OFF
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SI-8000FD Series

HExternal Dimensions (TO263-5)

(Unit : mm)
Case Temperature Measurement Point 10.0%°%
s 3 (8.0)
[ - +0.10 o ™
b [ 0 ’E 137982 El Cj -
01.5 Dp %2 g‘ @) /ross) sla Pin Assignment
é } ?(L{‘ e 9(;,_ ®IN
°I% o b ®sw
. . @) ‘ ’;(;?) © | (® GND (Common to the rear side of the
R { 75 4202 ‘ ‘ ‘ product)
H o ¢ 5 ;ﬁm) M @ Vaby
0,881 3 S (m{iijﬁ/ 0-6° 3 ® SSorVc
©5 LN
08! 0.8 .
(17907 ) (177 ‘ ‘ ‘ JHTMS) Plastic Mold Package Type
12 3 4 s o o Flammability: UL 94V-0
@) 997" @) Product Mass: Approx. 1.48g
2-R0.3
10.0"%
EBlock Diagram
SI-8001FDE SI-8001FDL
1éIN sw( 2 1(\ ViN
5i8S 5iVe
ON/OFF '-E“C,h & o Latch &
Soft rive ON/OFF Drive
start
} Vany
TSD
Comp. 4
Error Amp. _~
ano [ A
SU
HTypical Connection Diagram
1 1
Vin IN sw Vin IN sw
SI-8000FDE SI-8001FDL
ADJ ADJ
o 77 Lss GND ¢ 77 Ve GND
ﬁ ‘3 B ‘3
T
GND O— . GND O
C1 :470uF C1 :470uF
C2 :680uF C2 :680uF
C3 :0.1u (Only when using soft-start function) L1 :47uH
L1 :47uH Di : SPB-G56S (Sanken)
Di : SPB-G56S (Sanken)
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1-1-2 Switching Mode Regulator ICs

SI-8000HD Series

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

HFeatures
» Surface-mount package (TO263-5)
e Qutput 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

HEAbsolute Maximum Ratings

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

*1: Limited by thermal protection circuit

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

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

BRecommended Operating Conditions

Parameter Symbol SF:(;L??:!D Unit Conditions
Input Voltage Range VIN Vo+3 to 40 \Y%
Output Voltage Range Vo 0.8t024 \"
Output Current Range lo 0to5.5 A VIN > Vo+3V
Operating Junction Temperature Range Tiop —30 to +100 °C
Operating Temperature Range Top —30 to +85 °C
*1: The minimum value of the input voltage range is 4.5 V or Vo+3 V, whichever is higher.
MElectrical Characteristics (R1=4.2kQ, R2=0.8kQ when Ta=25°C and Vo=5V)
Ratings
Paramter Symbol SI-8008HD Unit
min. typ. max.
Vaby 0.784 0.800 0.816 v
Reference Voltage [ Conditions Vin=15V, lo=1A
B (AVADYAT) | £0.1 | .
Temperature Coefficient of Reference Voltage ‘ Conditons V=15V, 1o=1A, To=0 0 100°C mv/°C
- n 83 o
Eificieney ‘ Conditions ‘ Vin=15V, lo=3A ‘ N
- fo \ 150 \ .
Oscllation Frequency [ Conditions VIN=15V, 10=3A i
. i AVOLINE ‘ 60 ‘ 80 v
Line Regulation [ Conditions ViN=10 to 30V, I0=3A "
Load Regulation AVoros ‘ 2 ‘ 0 mv
‘ Conditions ViN=15V, 10=0.2 to 5.5A
] ] Is 5.6 | 6.5 | 75
Overcurrent Protection Starting Current ‘ Conditions YNETY, A
Low Level Voltage VssL 0.5 \%
SBIAR Outflow Current at Low Voltage ISS‘L Conditions VSS1L00V 80 HA
lq \ 6 ‘ mA
Quiescent Circuit Current ‘ Conditions ViN=15V, 10=0A
laoF) | 200 | 400 oA
| 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 st 5[ss
capacitance is large. The SS pin is pulled up (3.7 V typ.) to the power supply in the IC, so
applying the external voltage is prohibited. If this pin is not used, leave it open. c3 c3
] il il
Vo.ON/OFF Soft start Soft start
+Vo. On/OFF
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SI-8000HD Series

BExternal Dimensions (TO263-5) (Unit : mm)
Case Temperature Measurement Point 10.0?
— 0.2 o (8.0)
|
‘Jﬁ rs = A5 13580 1 —~1 Pin Assignment
eRe3 ‘]ﬁ% :I | ® IN
1.5 Dpi®? g @ /(2xR0.45) . @ SWour
& % ® GND
> EH e i @ ADJ
© @] oot 3 B T ® SS
@ 7
5 “?ﬁ,m —
H s i /,\ﬁw B Plastic Mold Package Type
010 2 Q 3 2
088 s (R03 %)ms Flammability: UL 94V-0
01 ‘ ILog® .
70 (10_72025) (1.7%) (rom Product Mass: Approx. 1.48 g
1 2 3 4 5
@) 4 3
10.0"%
HEBlock Diagram
SI-8008HD
15 IN SW io
(@] O
5:88
o—
ON/OFF Latch &
Soft
start
ADJ
> >
Comp. 4
Error Amp/]—‘—(
:
ano [ 77
A\
3
HTypical Connection Diagram HReference Data

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

35

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

C4 :4.7uF (GMR32ER71H475KA88L (Murata Manufacturing)
recommended)

L1 :100pH

Di :FMB-G16L (Sanken)

30

200 400 600 800 1000 1200 1400 1600 1800

Copper Laminate Area (mm?)

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
5 SS___GND _
C
1 C 5 ‘3 % 55 I T T T T T
© \ When using glass-epoxy board measuring 40x40 mm
Cs Z 50
[}
GND O—s ¢ 83
cs
B S 45
T E 40
. £ =
C1 :1500uF 55 \
Cz2 :1000pF Fe —
s
5
g
2
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1-1-2 Switching Mode Regulator ICs

S B0 0 [0] SRST-TT-X-  Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

HFeatures HLineup
* Compact full-mold package (equivalent to Part Number SI-8050E
TO220) Vo(V) 5.0
« High efficiency: 80% lo(A) 0.6

* Requires only 4 discrete components
* Internally-adjusted phase correction and output ElAbsolute Maximum Ratings

voltage Parameter Symbol Ratings Unit
e Built-in reference oscillator (60kHz) DC Input Voltage VIN 43 \%
e . Pp1 14(With infinite heatsink) w
* Built-in overcurrent and thermal protection P Dissipati
circuits Rueris=inaioy Pp2 1.5(Without heatsink, stand-alone operation) w
Junction Temperature T +125 °C
Storage Temperature Tstg —40 to +125 °C
.App' ications Thermal Resistance(junction to case) Oj-c 7.0 °C/W
. o Thermal Resistance(junction to ambient air) Oj-a 66.7 °C/wW
* Power supplies for telecommunication
equipment
* Onboard local power supplies
HRecommended Operating Conditions
Ratings
Parameter Symbol SI-8050E Unit
DC Input Voltage Range Vin 7 to 40 \Y
Output Current Range lo 0t0 0.6 A
Operating Junction Temperature Range Tiop -30to +125 °C
Operating Temperature Range Top -30to +125 °C
HElectrical Characteristics o5
(Ta=25°C)
Ratings
Parameter SI-8050E Unit
Syl min. typ. max.
Vo 4.80 5.00 5.20
SN [ Conditions VIN=20V, l0=0.3A v
Efficiency ! ‘ 8 ‘ %
| Conditions Vin=20V, lo=0.3A
Oscillation Frequency ! ‘ %0 ‘ kHz
‘ Conditions ViN=20V, lo=0.3A
A . AVoune | 80 | 100
LA (=g TeIe [ Conditions VIN=10 to 30V, I0=0.3A mv
. AVoLoap ‘ 30 ‘ 40
Load Regulation ‘ Conditions ViN=20V, lo=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

HExternal Dimensions (TO220F-5) (Unit : mm)
¢32t0.2 4.2t02
10'0:02 o 28t .2
b <S5
gy
~ & 1
~N
Q . a. Part Number
(=}
~ b. Lot Number
H2_610.1v
! _ Pin Assignment
! |_[Sls @ VN
‘ 0.95%" b @ SWout
0.8575% a | ‘ © GND
' &3 | S @ Vos
04582 | € ® NC
3.9107 | 5‘i-3) Plastic Mold Package Type
8.2 Flammability: UL94V-0
Product Mass: Approx. 2.3g
Forming No. 1101
EBlock Diagram HTypical Connection Diagram
e : 5V : 200uH
Vin @ 2) SWour
ocp VIN LT 12 L Vo
Reg O—"_QV\N SWour
; SI-8000E
+ D1
C ZZ AK06 2
100uF ' VosO_(Sanken) 330uF
: 4
: GND NC !
........ ;o0
GND GND
—0O
HTa-Pp Characteristics
15— - 100 Vo
nfinite heatsink With Silicone Grease Po=Vo-lo <7 _1> -VF-lo <|_ T)
- Heatsink: Aluminum nx IN
=Sl ]
€10 The efficiency depends on the input voltage and the output cur-
s t 1 rent. Therefore, obtain the value from the efficiency graph and
5 F 1 substitute the percentage in the formula above.
Q.
g F ]
o | i Vo : Output voltage
g 57 | VIN : Input voltage
g L i lo : Output current
- Without heatsink 1 nx : Efficiency (%)
s i VF : Diode D1 forward voltage

0
-30 0 25 50 75 100 125 0.4V(AKO6)
Operating Ambient Temperature Ta (°C)

Thermal design for D1 must be considered separately.
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1-1-2 Switching Mode Regulator ICs

IRV N ] SSTT - Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

HFeatures HLineup
* Compact full-mold package (equivalent to Part Number SI-8015JF SI-8033JF SI-8050JF SI-8120JF
T0220) Vo (V) 1.59* 33 5.0 12.0
¢ Output current: 1.5A 1o (A) 1.5
* High efficiency: 67 to 88% *VRer(V) for SI-8015JF
* Requires only 4 discrete components
o -
Lnjfgﬂta \I,Izlgcg:md Phase correction and BEAbsolute 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 \Y
(Compared with conventional Sanken devices) o Po1 16.6 (with infinite heatsink) w
 Built-in foldback-overcurrent and thermal RN el Po2 1.5 (without heatsink, standalone operation) w
protection circuits Junction Temperature Tj +125 °C
¢ Output ON/OFF available (circuit current at Storage Temperature Tstg —40 to +125 °C
output OFF: 200uA max.) Thermal Resistance (Junction to Case) i 6.0 °C/W
* Soft start available by ON/OFF pin
HEApplications
* Power supplies for telecommunication equipment
* Onboard local power supplies
BRecommended Operating Conditions
Ratings
TR Sz SI-8015JF* S1-8033JF SI-8050JF SI-8120JF Wil Camelitems
DC Input Voltage Range Vint Vo+2 to 40 5.31040 7 to 40 14 to 40 \ lo=0to 1A
Vin2 Vo+3 to 40 6.3 1040 8to 40 15to 40 \ lo=0 to 1.5A
Output Current Range lo Oto1.5 A ViN2Vo+3V
Operating Junction Temperature Range Tiop -30to +125 °C
* SI-8015JF is a variable output voltage type. The variable output voltage range is from 2.5V to 24 V.
HMElectrical Characteristics (Tez25°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, I0=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, lo=0.5A VIN=24V, lo=0.5A °
o f | 125 | | 125 | | 125 | | 125 |
Osclllation Frequency [ Conditions VIN=12V, I0=0.5A V=15V, I0=0.5A VIN=20V, l0=0.5A Vin=24V, 10=0.5A kHz
_ _ AVouine | 25 | 80 | 25 | & | 40 | 100 | e0 | 130
Line Regulation [Conditions | V=8 to 30V, 10=0.5A Vin=8 10 30V, lo=1.0A Vin=1010 30, lo=1.0A Vin=18 10 30V, lo=1.0A mv
! AVoLoap | 10 [ a0 | 10 [ a0 10 | 40 | 10 | 40
oad Regulation [ Condiions | V=12V, 10=0.2 to 0.8A Vin=15V, 10=0.5 t01.5A VIN=20V, 0=05 t0 1.5A Vin=24V, 10=0.5 to 1.5A mv
geung’@L“I{ggCe%e”'°'e”' o Avo/aTe +0.5 *1.0 +1.0 *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
ONJOFE'S Low Level Voltage VssL 0.5 0.5 0.5 0.5
i Outflow Current IssL 100 100 100 100
Terminal| ot Low Vottage | [ Conditions VssL=0V VssL=0V VssL=0V VssL=0V 1A
2 7] [ 7 ] [ 7 | [ 7]
Quiescent Circuit ‘ Conditions Vin=12V, lo=0A Vin=15V, lo=0A ViN=20V, lo=0A ViN=24V, lo=0A mA
Current lqoFF) | 200 | | 200 200 | | 200
‘Conditions ViN=12V, Voniorr=0.3V ViN=15V, Vonorr=0.3V VIN=20V, Voniorr=0.3V ViN=24V, Vonorr=0.3V HA
*1: Reference voltage for SI-8015JF *3: Temperature Coefficient of Reference Voltage for SI-8015JF
*2: VRer for SI-8015JF *4: AVREF/ATa for SI-8015JF
*5: Pin 5 is the ON/OFF pin. Soft start at power on can be performed with a capacitor connected
fo this pin. o , _ SI-8000JF SI-8000JF SI-8000JF
The output can also be turned ON/OFF with this pin. The output is stopped by setting the
voltage of this pin to VssL or lower. ON/OFF-pin voltage can be changed with an open-collec-
tor drive circuit of a transistor. When using both the soft-start and ON/OFF functions together, 5| ON/OFF TN/OFF 5| ON/OFF
the discharge current from Cs flows into the ON/OFF control transistor. Therefore, limit the
current securely to protect the transistor if Ca 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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BExternal Dimensions (TO220F-5)

SI-8000JF Series

Di : RK16 (Sanken) Vour

R2

(Unit : mm)
¢3.2¢0.2 4,002
10_Ot02 0 g_si .2
o
K | g =
© © ?‘3.12- ‘
1% | a. Part Number
" o b. Lot Number
g c. Logo Mark
I &
[ b 1] = Pin Assignment
@ b2 601 o) Vi
I ‘ I\ IN
} ‘ EIQ @ SWout
i 0,055 1 g ® GND
T @ Vos
| 085201 el ot = ® ON/OFF
VOZ l ‘ ;
0.45%57 | A :
| Plastic Mold Package Type
3.9:07 |43 Flammability: UL94V-0
8.2%07 Product Mass: Approx. 2.3g
Forming No.1101
EBlock Diagram
SI-8015JF 8033JF, 8050JF, 8120JF
10 Vin swour 10 Vin swou |,
> oo > oo
5:ON/OFF 5:ON/OFF
ONIOFF Latohé ONIOFF Latch&
Soft rive Soft Drive
Start Start
VREF
>,
GND
3\./
HTypical Connection Diagram
SI-8015JF 8033JF, 8050JF, 8120JF
L1 L1
vin O 1 VIN sw 2 W O Vo vin O ! Vin SwW LW‘OVOUT
4
SI-8015JF 4 Ri = Cs SI-8000JF Vs
VRer
2200F 777 |ONOFF GND = = F{z¢ Z7Z 470uF ¢ 777 |ONOFFE GND ¥ 777 Ca
5 3 A, '5 3 Di
—_ | REF —_
D TG
GNDO . OGND GND . OGND
IRer shall be approx. 2mA.
C1: 50V/220uF C1: 50V/220uF
C2: 25V/470uF C2: 25V/470uF
Cs: 10V/0.47uF (Only when using soft-start function) Cs : 10V/0.47uF (Only when using soft-start function)
Ca4 : 6800pF Lt : 100uH
L1 : 100uH _ VRer x (R1+R2) Di : RK16 (Sanken)
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1-1-2 Switching Mode Regulator ICs

HFeatures

IR0 on g 2 ST XY Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

* Compact full-mold package (equivalent to

TO220)
e 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

¢ Qutput 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
HAbsolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43 Vv
Pp1-1 17.8 (with infinite heatsink) Limited by thermal protection, Timax=150°C
T 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
Pp2-2 1.72 (without heatsink, standalone operation) Timax=125°C
Junction Temperature* T -30t0 +150 °C
Storage Temperature Tstg -4010 +150 °C
Thermal Resistance (Junction to Case) Oic 7 °C/W
Thermal Resistance (Junction to Ambient Air) Oi-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.

BRecommended Operating Conditions

Ratings .
RIS S SI-8008TFE SI-8050TFE Uit
Input Voltage Range ViN Vo+3™ to 40 810 40 \Y
Output Voltage Range Vo 0.8t0 24 5.0 \
Output Current Range lo Oto1.5 A
Operating Junction Temperature Range Tiop —20to +125 °C
Operating Temperature Range Top —20 to +125 °C
*1: The minimum value of an input voltage range is the higher of 4.5V or Vo+ 3 V.
HElectrical Characteristics (Taz25°C)
Ratings Ratings
Parameter Symbol SI-8008TFE SI-8050TFE Unit
min. typ. max. min. typ. max.
UG Vo 4.90 5.00 5.10
APENIELD (Vo) 0.784 0.800 0816 v
(Reference Voltage)
‘ Conditions ViN=15V, lo=0.1A ViN=15V, lo=0.1A
+
Temperature Coefficient of Output Voltage AVo/AT 0.5 .
(Temperature Coefficient of Reference Voltage) (AVREF/AT) 0.1 mv/°C
‘ Conditions VIN=15V, lo=0.1A, Tc=0 to 100°C ViN=15V, 10=0.1A, Tc=0 to 100°C
- m | 81 ] [ 81
Efficienc: ?
g ‘ Conditions ViN=15V, lo=0.5A VIN=15V, lo=0.5A %
Oscillation Frequency fo ‘ 300 ‘ ‘ 300 ‘ kHz
‘ Conditions VIN=15V, 10=0.5A VIN=15V, 1o=0.5A
AV
Line Regulation OLINE — ‘ 60 80 ‘ 60 80 mV
‘ Conditions ViN=10 to 30V, 1o=0.5A ViN=10 to 30V, lo=0.5A
AV 4
Load Regulation OLOAD — ‘ 10 ‘ 40 ‘ 10 0 mV
‘ Conditions ViN=15V, 10=0.2 to 1.5A VIN=15V, 10=0.2 to 1.5A
Overcurrent Protection Is 1.6 ‘ ‘ 1.6 ‘ A
Starting Current ‘ Conditions Vin=15V ViNn=15V
Low Level Voltage | VssL 0.5 0.5
ON/OFF Pin* | Outflow Current at | IssL 10 40 10 40 A
Low Voltage [ Conditions VssL=0V VssL=0V K
l [ 6 ] [ 6 ] mA
e IRRE Y | Conditions ViN=15V, lo=0A ViN=15V, lo=0A
4(OFF) | 200 | 400 | 200 [ 400 A
‘ Conditions ViN=15V, Vss=0V Vin=15V, Vss=0V K
*: 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 5[8S F’A[Ss 5|88
power supply in the IC, so applying the external voltage is prohibited. If the pin is not used,
leave it open. ;I/; c3 ;I/; Cc3
Vo.ON/OFF Soft start Soft start
+Vo.ON/OFF
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SI-8000TFE Series

BExternal Dimensions (TO220F-5)

(Unit : mm)
Type A Type B
4,702 $3.2%02 +0.2
10, 4.2
1016 = 25402 10.0%°2 2 81‘ 2
‘ S "_‘ 07 ‘ : 9 &8
@ @ i T 1 3 ] a. Part Number
| s AN DD '3 3 - b. Lot Number
% ‘ \@ © imm ™~ . c. Administer Number
v - S
e . Pin Assignment
(=)
2 @ Lo Jeso | @ sw
L = L L d ® GND
g IWIIWIVILYI oTe P
8 WL |__|Slg @ ADJ
08 \ \ ‘ \ ‘!‘ 0.95'%" 3 ® ss
0.5%3%s {Fend} e ‘ ‘ ‘ ‘ ‘ +0.2 P ‘ ‘ 3
9(’\\,} HEk .11, 0.855011 © . . ?‘o .
4xp1.7°° < | SAN ‘ < Plastic Mold Package Type
(Measured at the tip) 05722 2397 ‘ P 7i°7x4;6 gi07 045732 N ‘ Flammability: UL94V-0
9.6 5297 T‘T”T ’ ‘ Product Mass: Approx. 2.3g
- 3.9%07 (4.3)
K K K 8_é107 . .
The external dimension
LI H H shall be either A or B.
12345 12345
EBlock Diagram HTypical Connection Diagram
1
Vin IN sw
SI-8008TFE
1 W 0o SI-8000TFE
S ' C ADJ
> Overcurrent Ci =3 SS GND
Protection
5i55 220uF 5 ‘3
O Latch &
ON/OFF Drive Cs
Soft Start GNDO
Thermal
Protection >4
C1:220uF
C2: 470uF
Cs :1uF (Only when using soft-start function)
GND(J>—7"77' L1 :47uH
3 Di : SUPB-H4 (Sanken)

ICs I 67




1-1-2 Switching Mode Regulator ICs

SI-8000GL Series

Compact, Separate Excitation Step-down Switching Mode Regulator ICs

HFeatures BEAbsolute Maximum Ratings
* DIP 8 pin package Parameter Symbol Ratings Unit
e Output current: 1.5A DC Input Voltage ViN 53 \Y
* High efficiency: 86% (at VIN = 20V, lo = 1A, Vo Power Dissipation Po™ 1 w
=5V) Junction Temperature T +125 °C
» Capable of downsize a choke-coil due to IC's Storage Temperature Tstg —40 to +125 °C
high switching frequency (250kHz). (Com- Thermal Resistance (junction to case) 6 28 °C/W
pared with conventional Sanken devices) Thermal Resistance (junction to ambient air) O-a 100 °C/W
* The output-voltage-variable type can vary its *1: Limited by thermal protection.
output voltage from 1V to 14V because of its
low reference voltage (Vref) of 1V.
* Wide Input Voltage Range (8 to 50V)
¢ Output ON/OFF available
* Built-in overcurrent protection and thermal
protection circuits
HApplications
* 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
DC Input Voltage Range VIN (8 or Vo+3)" to 50
Output Voltage Range Vo 1to 14
Output Current Range lo 0.02t0 1.5
Operating Junction Temperature Range Tiop -30to +125
Operating Temperature Range Top -30to +125
*1: The minimum value of an input voltage range is the higher of either 8V or Vo+3V.
HElectrical Characteristics (Ta25°C)
Ratings
Parameter Symbol SI-8010GL (Variable type) Unit
min. typ. max.
Reference Voltage VF(EF. : 0.97 1.00 1.03 v
‘Condmons ViN=12V, lo=1A
B Eff | 86
Efficiency [Conditions Vin=20V, lo=1A, Vo=5V *
o Fosc ‘ 250
Oscillation Frequency ‘Conditions V12V, o1 A kHz
i . AVOLINE ‘ 20 40
Line Regulation [Conditions VIN=10 10 30V, lo=1A m
] AVoLoan | 10 30
Load Regulation [Conditions VIN=12V, 10=0.1 to 1.5A mv
Temperature Coefficient mV/°C
of Reference Voltage AVrEF/ATa 05
Overcurrent Protection Is 16
Starting Current | Conditions Vin=12V A
Quiescent Circuit Current ‘Colzditions ‘ V|N=12\7/, 1oo0A mA
o la(oFF) \ 400
i iRt el QUi Ol [Conditions VIN=12V, VoNoFF=0.3V HA
CEES Low Level Voltage VssL 0.5 \
Termtingl] Terminal Outflow IssL 50 A
Current at Low Voltage ‘ Conditions Vss =0V H
*: Pin 2 is the CE/SS pin. Soft start at power on can be performed with a capacitor
connected to this pin.The output can also be turned ON/OFF with this pin. The output is
stopped by setting the voltage of this pin to VssL or lower. CE/SS-pin voltage can be S1-8000GL SI-8000GL SI-8000GL
changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current 5| CE/SS ZJE:E/SS > cE/SS
from Ca4 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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S1-8000GL Series

BExternal Dimensions (DIP8)

(Unit: mm)
o
o
&
8 7 6 5 S
1 1 1
.
s o[
Pin Assignment
L] 1.GND
| N NN [y N [ W
1 S4+o§ 4 2.CE/SS
S ® © 3. Reg
4 1.0%0% < Q 4. SWout
5] Y [t}
< ~ 5.VIN
6.B.S
7. Comp
8. VREF
02529, ’
Plastic Mold Package Type
Flammability: UL 94V-0
Product Mass: Approx. 0.49 g
0°~15°
| | 0.89TYP
EBlock Diagram HTa-Po Characteristics
SI-8010GL 2 100 Vo
18 PD:Vo-Io<— —1>—VF'|O<1— —)
o - e Vin
Vi —~ 16
% 14 Note 1: The efficiency depends on the input volt-
e 12 age and the output current. Therefore, ob-
2 0-:100°CW tain the value from the efficiency graph and
Q
2 substitute the percentage in the formula
2 0.
g c above.
2 o Note 2: Thermal design for D1 must be considered
o o4 separately.
0.2
o Vo : Output voltage
-25 0 25 50 75 100 125 .
Ambient Temperature Ta (°C) Vin @ Input voltage
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
5 C3: 0.1uF L1: 47uH
o PV gigotogL ] ve C4: 1000pF D1: RK16
C5: 0.1uF (Sanken)
Reg Comp GND Vrer O cs C6: 0.047uF
7 C7:0.1uF
GNDO O GND Ro= (Vour-VRer) _ (Vour-1) (Q),R3= Veer _ 1 £500(Q)
) IREF 2x1078 IrRer  2x1073
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 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

* R2 and Rs are the resistors to set the output voltage. Set their values so that IRer becomes approx. 2 mA. Obtain Rz 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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1-1-2 Switching Mode Regulator ICs

SB[V ISIRSTTA X0 Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

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 BMAbsolute Maximum Ratmgs
* Internally-adjusted phase correction and output oo o :aramerer Sy\r/"bc’l Ri:';gs UC"
nput Voltage IN
voltage
g L Pp1 18(With infinite heatsink) w
* Built-in reference oscillator (60kHz) IRETE IR Pp2 1.5(Without heatsink, stand-alone operation) w
« Built-in overcurrent and thermal protection Junction Temperature T +125 °c
circuits Storage Temperature Tstg —40to +125 °C
" . SW Terminal Applied Reverse Voltage Vsw -1 \
* Built-in soft start circuit (Output ON/OFF Thermal Resistance(junction to case) Ojc 55 °C/wW
available)
*35V for SI-8033S
BApplications
* Power supplies for telecommunication equip-
ment
¢ Onboard local power supplies
BRecommended Operating Conditions
Ratings .
IReveEmEey St 51-80335 51-8050S S1-8090S S1-8120S S1-8150S Uit
DC Input Voltage Range VIN 5.5t028 7 to 40 12t0 40 15 to 40 18 to 40 \
Output Current Range lo 0t0 3.0 A
Operating Junction Temperature Range Tiop -30to +125 °C
HElectrical Characteristics (Tez25°C)
Ratings
Parameter Symbol SI-8033S SI-8050S SI-8090S SI-8120S SI-8150S Unit
min. typ. max. min. typ. max. min. typ. max. min. typ. max. min. typ. max.
S1-8000S*! 317 | 330 | 343 | 480 | 500 | 520 | 855 | 900 | 945 | 1150 | 1200 | 1250 | 1425 | 1500 | 1575
Output Voltage S1-8000SS Vo 3234 | 330 | 3366 | 490 | 500 | 510 _— _— —_— v
‘ 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
i n | 79 ] | & | | 8 | | o0 | e
S | conditons V=15V, o=1.0A V=20V, Io=1.0A V=21V, o=1.0A V=24V, Io=1.0A V=25V, o=1.0A A’
Oesilation F f HE) 60 | | &0 | 60 | )
FELEE ey [ Condiions V=15V, lo=1.0A V=20V, lo=1.0A V=21V, o=1.0A V=24V, lo=1.0A V=25V, o=1.0A khz
Line Reculat AVoune | 5 | & 4 [ 100 | 0 [ 120 60 | 130 | s [ 1m0
MR e [ Condiions V=8 10 28V, lo=1.0A V=100 30V, Io=1.0A Vin=1510 30V, o=1.0A Vin=18 10 30V, Io=1.0A Vin=21 10 30V, o=1.0A mv
Load Reaula AVoLow | 10 [ 2 10 | 4 | 10 [ « 10 [ 40 | 10 [ 4
R [ Condiions | w15V, 00510 1.5 V=201, 1o=05 0 154 Viv=21V,lo=05 10 .6A V=24V, 10=05 10 154 Viva25V,lo=05 0 1.5A mv
EIHCIEND GoaiE AR e AVO/ATa 05 05 10 +10 10 mv/eC
Output Voltage
Overcurrent Protection Is1 341 31 341 31 341
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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BExternal Dimensions (TO220F-5)

SI-8000S Series

(Unit : mm)
$3.2502 4,002
10.0°2 2892
1 = e a. Part Number
Q}N\Q} [ b. Lot Number
\N 2 c. Logo Mark
e _
%I 2 Pin Assignment
{D I ‘4_,26“ @ VIN
Ai BEE @ SWour
g ® GND
g J | ] @ Vos
e 5 88
3.9407 (4.3),
82107 Plastic Mold Package Type
Flammability: UL94V-0
Forming No. 1101 Product Mass: Approx. 2.3g
EBlock Diagram
VIN 1 f\ D 2 SWour
4 Vos
=0
5 S.S. 3 GND
HTypical Connection Diagram
i Y Lt Vo
SWOUTQ_‘
SI-8000S |4 Ci2 : 1000uF
' D1 +
' [ L1 :150uH
Vosy | D1 : RK46(Sanken)
S.S GND 34
s s T
GND
O
HTa-Pp Characteristics
100 Vi
20— Pp=Voelo <— —1) —VFrelo Q— —
Infinite heatsink With Silicone Grease nx v
— 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-
g NPR h in the formula ab
p T tute the percentage in the formula above.
'% 100x100x2mm
%10 (52°C/W) Vo : Output voltage
Q 5750mm VIN @ Input voltage
% S (7.6°CIW) N lo : Output current
o ‘ \\ nx : Efficiency (%)
Without heatsink \ VF : Diode D1 forward voltage
0 T 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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1-1-2 Switching Mode Regulator ICs

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

HMElectrical Characteristics

SR ANl [e] IEST1ET-YY Current Mode Control Step-down Switching Mode Regulator ICs

BAbsolute Maximum Ratings

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

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

BRecommended Operating Conditions

Parameter Symbol Rainos Unit Conditions
SI-8105QL
Input Voltage Range VIN Vo+1'" 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 +1 V, whichever is higher.

(When Ta=25°C and Vo=5V)

Ratings
Parameter Symbol SI1-8105QL Unit
min. typ. max.
= Wl VabJ 0.485 0.500 0.515 v
elerence Vollage ‘ Conditions Vin=12V, lo=1A
Te ture Coefficient of Reft Volt (AVan/AT) ‘ 0.05 mv/°C
e o | Conditions Vin=12V, lo=1A, Ta=—40 to +85°C
- n \ 90
Effi %
S [ Conditions VIN=12V, Io=1A
Oscillation F fo 315 | 350 | 385 o
S \ Conditions ViN=16V, lo=1A
Line Roqulat AVoLE \ 30 \ 60 .
ine Heguiation ‘ Conditions ViN=8 to 28V, lo=1A
Load Reaulai AVoLoan \ 30 \ 60 v
oad Regulation [ Conditions VIN=12V, 10=0.1 to 3.5A
¢} t Protection Starting Current s 86 | 60 A
vercurren rotection Starting Curren ‘ Conditions Vine12V
Iq \ 18 \ A
Cuitss: Gl Gt ‘ Conditions ViN=12V, lo=0A, VEn=0pen
lq(oFF) 20
LA
‘ Conditions Vin=12V, lo=0A, VEn=0V
' IssL ‘ 5 ‘
SS Pin Outflow Current at Low Voltage — uA
‘ Conditions ViN=12V, VssL=0V
V 2.
High Level Voltage o 8 | | v
‘ Conditions Vin=12V
EN Pin Low Level Voltage i — | | 22 v
‘ Conditions Vin=12V
| 5
Inflow Current at Low Voltage et — ‘ ‘ uA
‘ Conditions VEN=0V
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.
SI-8100QL
8 |SS
T
Soft start
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S1-8100QL Series

BExternal Dimensions (DIP8) (Unit : mm)

a .
Dsc o1 | §
] © Pin Assignment
1 2 3 4
9.4+0.3 o o % Isl;\lw
- g b 76
g I = @ GND
3 ®FB
(® COMP
@EN
B SS
0.25:¢3, Plastic Mold Package Type
Flammability: UL 94V-0
o
2 Product Mass: Approx. 0.49 g
o
Bl 0.25 @]
0°to 15°
0.89 TYP
EBlock Diagram
2
IN
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, O —
- Current
osc Sense
I Amp j
5v_Ido oce Eg}G‘ > !

|

|

|

!

!

|

!
Q

!

F |

] I

PWM Drive o

LoGic 3

Q

!

!

|

!

|

HTypical Connection Diagram

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

ﬁ (Murata: GRM32ER71A226KE20)

ca— C3:560pF
2 1 L1 Vo
IN BS T O (Murata: GRM18 Type)

SWis C4:10nF

O—Zen
SI-8105QL R1 (Murata: GRM18 Type)
8 FBfs Ve C5:10nF
i— CoMP GND D‘K Ro l C2 (Murata: GRM18 Type)

L1:10u H
40, D1:SPB-G56S (Sanken)
SJPB-L4 (Sanken)
OPENT

G(NDD R1:46kQ (When Vo = 5 V)
R2:5.1kQ
R3:24kQ
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1-1-2 Switching Mode Regulator ICs

S B {00 ]o] o o SESTTA XY Full-Mold, Separate Excitation Step-down Switching Mode Regulator ICs

HFeatures
¢ Output current: 3.5 A

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

* Requires only 6 discrete components

* Built-in reference oscillator (300 kHz)

* Built-in drooping-type overcurrent and thermal

protection circuits

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

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
Package TO220F-5
Function Soft start

BAbsolute Maximum Ratings

Ratings : -

Parameter Symbol S1-8001FFE Unit Conditions
Input Voltage ViN 43 \
Power Dissipation Pp1-1 22.7 w Limited by thermal protection circuit, Ti=150°C
(With infinite heatsink) Pp1-2 18.2 Ti=125°C
Power Dissipation Po2-1 215 w Limited by thermal protection circuit, Timax=150°C
(Without heatsink) Pp2-2 1.72 Ti=125°C
Junction Temperature ! Tj +150 °C
Storage Temperature Tstg —40 to +150 °C
Thermal Resistance (Junction to Case) Oj-c 5.5 °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.
BRecommended Operating Conditions

Ratings
Parameter Symbol S1-8001FFE Unit
Input Voltage Range VIN Vo+3 to 40 Vv
Output Voltage Range Vo 0.8t024 Vv
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 4.5V 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.
- van Vaby 0.784 0.800 0.816 v
BEEED [ Conditions ViN=15V, 10=0.2A
- AVao/AT | 0.1 | .
Temperature Coefficient of Reference Voltage ‘ Conditions VIne15V. 1020.2A. Toz0 10 100°C mv/°C
n 83
Effici %
clency ‘ Conditions Vin=15V, lo=2A
Oscilation F fo 270 | 300 | 330 .
el ey [ Conditions VIN=15V, 10=2A
T a— AVOLINE ‘ 55 ‘ 80 mv
ine Regutation ‘ Conditions ViN=10 to 30V, lo=2A
Load Roaulat AVoLoa | 15 | 50 v
oad Reguiation ‘ Conditions Vin=15V, l0=0.2 to 3.5A
] ] Is 36 | |
Overcurrent Protection Starting Current ‘ Conditions YNETSY, A
Low Level Voltage VssL 0.5 \%
SS Pin IssL 6 30
Outflow Current at Low Voltage ‘ Conditions ViNe15Y VesmOV HA
la 6 mA
Quiescent Circuit Current ‘ Conditions Vin=15V, lo=0A
lq(oFF) 200 600 WA
| Conditions ViN=15V, Vss=0V
*: Pin 5 is the SS pin. Soft start at power on can be performed with a capacitor connected to
this pin. The output can also be turned ON/OFF with this pin.
The output is stopped by setting the voltage of this pin to VSSL or lower. SS-pin voltage can SI-8000FFE SI-8000FFE SI-8000FFE
be changed with an open-collector drive circuit of a transistor. When using both the soft-
start and ON/OFF functions together, the discharge current from C3 flows into the ON/OFF
control transistor. Therefore, limit the current securely to protect the transistor if C3 5|Ss 5[SS 5SS
capacitance is large. The SS pin is pulled up (3.7 V typ.) to the power supply in the IC, so c3 ca
applying the external voltage is prohibited. If this pin is not used, leave it open. ;I/; ;I/;
Vo.ON/OFF Soft start Soft start
+Vo. ON/OFF
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HExternal Dimensions

SI-8000FFE Series

(Unit : mm)

External Dimensions A

External Dimensions B

o $3.2:02 49202 a. Part Number
10.16™ _ 2.54*02 102 -
‘ :, Fﬁiw 100, 2877 b. Lot Number
@ {D i o r— c. Administer Number
o ] % 1
an 3 o | 1 i} © 3
© Loy —
@ M\@ N < m ~ Pin Assignment
& 2 3 e
& c < -~
P, T T a2 ] - = @sw
: § 276°2 | _ C o ] ; (3 GND
2 O L leen™  @any
i — AN \ ®ss
il s T [mEE
08 ) fall \ | | | R 2 Plastic Mold Package Type
+0.1 -en HEn
0584 (Rene < IRGRIINIAL 02 R ‘ o Flammability: UL 94V-0
% T L 0.85%07 @ | 2
4xp1.7%° ~ (Ruaiainy < h < Product Mass: Approx. 2.3 g
o +0.2 +0.7 . v 00 | O
e (Measured at the tip) 0.507 . 4.3 P1.7:0754-6.5°07 0A45ig_$ ‘
8.2 T T T 3.9:07 ‘ 43) The external dimension shall be
! ! ! 80107 either A or B.
T il
12345 12345
EBlock Diagram
1: IN
O
5:SS
Oo—
ON/OFF
Soft
start
HTypical Connection Diagram
1
Vin IN sw
SI-8001FFE
ADJ
+
Cr SS __GND
5 ‘3
Cs
GND O .
C1  :470pF
C2  :680uF
Cs :0.1uF(Only when using soft-start function)
L1 :47uH
D1 :RK46(Sanken)
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1-1-2 Switching Mode Regulator ICs

TR0 [0]o] o | 3 SESTTEYY Full-Mold, Separate Excitation Step-down Switching Mode Regulator 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

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

HApplications

¢ Onboard local power supplies
* AV equipment

HLineup
Part Number SI-8008HFE SI-8050HFE
Vo (V) Variable (0.8 to 15) 5
Io (A) 55
BEAbsolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
DC Input Voltage Vin 43 \%
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
Pp2-2 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) Oi-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.

BRecommended Operating Conditions

Ratings .
Parameter Symbol SI-8008HFE SI-8050HFE Unit
Input Voltage Range ViN Vo+3™ to 40 810 40 \Y
Output Voltage Range Vo 0.8t0 24 5.0 \Y
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.
Vo 4.90 5.00 5.10
tput Volt:
CHIINEEE (VAo) 0.784 0.800 0.816 v
(Reference Voltage)
‘ Conditions ViN=15V, lo=1A Vin=15V, lo=1A
+H
Temperature Coefficient of Output Voltage AVo/AT 05 o
(Temperature Coefficient of Reference Voltage) (AVADJ/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, [o=3A ViN=15V, lo=3A
Line Regulation AVoLne — ‘ 60 80 ‘ 60 80 mV
| Conditions Vin=10 to 30V, lo=3A Vin=10 to 30V, lo=3A
AV
Load Regulation OLoAD — ‘ 20 50 ‘ 20 50 mV
| Conditions Vin=15V, 10=0.2 to 3A ViN=15V, 10=0.2 to 3A
Overcurrent Protection Is 5.6 ‘ 5.6 ‘ A
Starting Current ‘ Conditions Vin=15V ViNn=15V
Low Level Voltage | VssL 0.5 0.5
ON/OFF Pin* | Outflow Current at | IssL 10 30 10 30 A
Low Voltage ‘ Conditions VssL=0V VssL=0V "
2 i o | e | -
Quiescent Circuit Current | Conditions Vin=15V, lo=0A ViN=15V, lo=0A
lq(oFF) | 200 | 400 | 200 | 400 A
‘ Conditions ViN=15V, Vss=0V ViN=15V, Vss=0V "
*: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 c3 ;I/; c3
7J7' 777
Vout. ON/OFF Soft start Soft start
+Vout. ON/OFF
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SI-8000HFE Series

BExternal Dimensions (TO220F-5) (Unit : mm)
Type A Type B
4702 o
104692 2542 93,202 B 4292
. E e =
o || (i A g =
5 N N ~ Q} Q} Elg i a. Part Number
< | @ - b. Lot Number
% t 3 c. Administer Number
5 2
g, 2 3 _
N 27602 [ a ] 5 Pin Assignment
2 —— .- D Vin
_ |~ ‘ @ I @ sw
< LWILWLN I 1glsf ® GND
0.95'1° b @ os for SI-
. [lialal 2 @ ADJ (Vosfor SI-8050HFE
1Rendf © HEHENER T _
= K [t 085737 al | ‘ g o S8
) S0 ] .89-0.1 © \ i 9
4xp1.7*°° < | \L < | ‘ @
Veasured at the ti +02 +
9.6:02 Geesreaznet®) 08l Hi ‘ P1,710.7X4;6.g:0-7 0.4570% ‘ Plastic Mold Package Type
’ 8.7 Flammability: UL94V-0
T T ! 3.9 8_2‘$'3) Product Mass: Approx. 2.3g
T [J | )
12345 m— ~m— The external dimension shall be
1284 either A or B.
EBlock Diagram
SI-8008HFE : SI-8050HFE
1: Vi SwW 1:IN SW o
D 02 C
M—D Overcurrent : M—D Overcurrent
5:88 Protection 5 ON/OFE Protection
Q Latch & Q Latch &
ON/OFF Drive ON/OFF Drive
Soft Start Soft Start
)
: Thermal
[~ Freesion] O, > ,
Error Amp. 7 Error Amp. <
\Q &
- .
Voltage Voltage
GND GND
O O
3 3
HTypical Connection Diagram
ViN 1 2 L Vour ViN 1 2 L Vour
: G ), —10 C
c1 C4: Di c2 c1 ;04 Di c2
N, 5
D D
R1
SI-8008HFE SI-8050HFE
cs c3
C 4
T T .
R2
js %
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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1-1-2 Switching Mode Regulator ICs

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

EFeatures EAbsolute Maximum Ratings (Tez25°C)
* Surface-mount package (TSSOP24) Parameter Symbol Ratings Unit
« High efficiency due to synchronous rectifica- Control-System DC Input Voltage Vee 7 v

tion: 93% (at Vin = 5V, lo = 1A, Vo = 2.5V) DO IRVAERE Vi % v
. . Boost Block Input Voltage VH 30 \
* Capable of downsize a choke-coil due to IC's EN Terminal Input Voltage Ven Voo v
high switching frequency (125kHz typ, On PWRGD Terminal Applied Voltage VPWRGD 7 v
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 protection circuit
e PWRGD function to indicate the output voltage
status
* High precision reference voltage: 1.1V + 1.2%

BApplications
* 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 \Y
Input Voltage Range VIN 31018 \
Output Voltage Range Vo 11to6 \"
Operating Temperature Range Top —20 to +85 °C
HElectrical CharaCtenStlcs (Ta = 25°C unless otherwise specified)
Ratings
Parameter Symbol - Unit Conditions
min. typ. max.

Dynamic Output Voltage Vo -1.2% 1.1 +1.2% Vv 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, lo=0A, Ta=0 to 85°C

Circuit Current (Vcc Terminal) lop 6 mA Vce=5V, EN=H, FADJ:open
Circuit Circuit Current (ViN Terminal) lop 1 mA ViN=5V, EN=H
Current Standby Current 1 (Vcc Terminal) Istd1 100 UA Vce=5V, EN=L

Standby Current 2 (Vi Terminal) Istd2 50 UA ViN=5V, EN=L
Undervoltage | UVLO Operating Voltage 1 (Vcc Terminal) Vuviot 3.7 4.4 Vv VIN=5V
Lockout UVLO Operating Voltage 2 (Vin Terminal) Vuvio2 25 2.9 \ Vce=5V

On Time Ton 2 us Vce=5V, Vin=5V, Vo=2.5V
On Time Minimum Off Time Toft 1 us Vce=5V
Control REF Terminal Voltage Vret 1.1 1.2 1.3 \% Vce=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 5.5 Q Vee=5V
Drive On Resistance (low side) RonLL 55 Q Vee=5V
Bootstrap Bootstrap Voltage VH-VLIN 4.5 5 55 \%

Current for Current Limit Detection liim 90 100 110 UA Vce=5V, ViN=5V

Soft Start Terminal Current Iss +20 uA Vee=5V

EN Low Level Voltage Veelo 0 0.8 \ Vee=5V

EN High Level Voltage Veehi 2.4 Vce \ Vee=5V
Protection EN Bias Level Current ICE 5 UA Vce=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 \ Vece=5V, Ipwrgd=120uA

PWRGD Terminal Current lpwrgd 120 uA Vee=5V, Vpwrgd=0.4V

PWRGD Leakage Current lpwrgd 5 UA Vpwrgd=5V
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BExternal Dimensions (TSSOP24)

SI1-8011NVS

(Unit : mm)

HAHAAA

2,06 Mirror surface

24

1.0¢ Mirror surface
Depth 0.02 10 0.08

TILEE:

190

1

5.6040.1
7.6102
(6.4)

L+

ik

_omtb Jl

2 ® ]

Plastic Mold Package Type
Flammability: UL94V-0

0.375 TYP 065
0229
&
oy

7.940.2 T

‘/‘,-,\ /Y\ g

o
4 = {=0.08[8]

0104005

Product Mass: Approx. 1.36g

zlilo i
' % O v

PRE_REG[™ Vpreg

Gate Diiver
OFF Clamp

o

ronous rJ

POWER_GOOD x
H- G PWRGD
LiNG
\_ Swiching
|| constanton }—l
Time Cont
L

Sl

FADJ

(Open Change Frequency

Short : 400KHz Operation

FSET

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

HTypical Connection Diagram

PWRGD

REF

FADJ

NC (—

: 200k

R11: 100kQ

OV
R2 1
C1:10uF
Vee:5V O I
G
Y D2:SFPL52 C7:0.1uF R1 i
|}
1 5mQ ‘
RS
10Q o
1 24 R at
—Ne NC (=
L1:10uH
2 23
DRVH LIN /T O Vo
3 22 Q2 + | ca:
W DRVL [ P
uF
R6 SJPJ-L3
4 21 100
i i PGND 1
c6 c9 5 20 C5:4.7uF
| .C5:4.
04~1 ;n:l 1000 &1 ISEN Vo2 f W
PF 6 19
1 LN LOSDACT 2 R3: 200
5 SI-8011NVS 18 Ca:33u
iy GND Veet | F
Vee
17 C8:220pF
: : & fvns 88— R4
Vee RI0Z o SR o | o 2 EN 47kQ
R7 22ka] | i o
47kQ »—J; 15 SKIP c3
PWRGD SKIP

;[oum

MOS FET Q1, Q2
* Be sure to use logic type MOS FET as Q1 and Qz.
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
* |f 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 Cz, use high-frequency and low-
impedance capacitors aiming for switching-mode-power-supply use. 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.
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1-1-2 Switching Mode Regulator ICs

S B 701\ | M Surface-Mount, Synchronous Rectifier Step-down Switching Mode Regulator Control ICs

HFeatures

BEAbsolute Maximum Ratings

* Input voltage (Vin): 3.0 to 5.5V Parameter Symbol Ratings Unit
* Synchronous rectification Input Voltage (VIN pin) VIN 6 Vv
« Output voltage precision +1.2% EN/SS Pin Input Voltage VEN —0.3to Vin \%
I Junction Temperature T +125 °C
« Oscillation Frequency: 250 kHz 2 !
Storage Temperature Tstg —40 to +150 °C
* Overcurrent protection (Overcurrent value can
be set by the external resistor.)
« Output can be disabled BRecommended Operating Conditions
« Undervoltage Lock Out Parameter Symbol Ratings Unit
. Input Voltage Range Vin 3t05.5 \
* Soft start function
Output Voltage Range Vo 0.5t04 \
* High-speed load response Operating Temperature Range Top —40 to +85 °C
BApplications
* Power supply for LCD modules
* Power supply for notebook PC
* Onboard local power supplies
* Power supply for LBP/PPC
HElectrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol - Unit
min. typ. max.
- van Vret 0.494 0.500 0.506 v
BEEED [ Conditions ViN=5V, VEN=5V
- ) lop ‘ 5 ‘
Circuit Current (ViN Pin) ‘ Conditions Vo5V VencH mA
Standby Gurrent (Vi Pi Ista | 400 | 600 A
andby Curent (Vin Pin) [ Conditions VIN=5V, Ven=L
o Ton ‘ 2 ‘ us
ntime [ Conditions V=5V, Vo=2.5V
o , RonHH | 35 |
High Side Drive Block ON Resistance (Pulled Up) ‘ Conditions Vo5V Io201A Q
RonHL | 35 \
High Side Drive Block ON Resistance (Pulled Down) ‘ Conditions VNe5V. 1020 1A Q
Low Side Drive Block ON Resistance (Pulled U RonlH | 35 | Q
ow Side Drive Bloc SelkimeD (Rl U [ Conditions ViN=5V, 10=0.1A
Low Side Drive Block ON Resistance (Pulled D RorlL | 35 | Q
ow Side Drive Blocl esistance (Pulled Down) ‘ Conditions V=5V, I=01A
o  Detestion Valt Vim 40 | 50 | 60 "
vercurrent Detection Voltage ‘ Conditions VINZ5V
EN/SS Pin Current ke ! | 10 | 13 uA
n furren ‘ Conditions ViN=5V
EN/SS Low Level Volt b 0 | | 08 v
ow Level voliage ‘ Conditions ViN=5V
Vingss stary 038 | 09 | 1.0 v
EN/SS Threshold Voltage ‘ Conditions Vin=8v
Vth(ON) ‘ ‘ 2.4 v
‘ Conditions ViN=5V
Undervoltage Lock Out (V. Vovin 29 v
ndervoltage Lock Out (VIN) Voro 52 v
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HExternal Dimensions (SOP8)

S1-8405NL

(Unit : mm)
51104 = Pin Assignment
;‘\‘Fﬂ %“Fl @ VIN
ﬁ ﬁ ﬁ -1 @ EN/SS
s 7 6 5 ?}){ ® Vo
(=]
@ Vsens
g, E ® GND
O N € ® DRVL
1 2 3 4 @ DRVH
H ® Isen
1.27 \6
—n—-0.995max. _ & Plastic Mold Package Type
%E B % Flammability UL 94V-0
% Product Mass 1 Approx. 0.1 g
| o471 3
EBlock Diagram
/I —-------"—-"—-"-"="-"=-"="=-"-"-"-~"-"-~"-~"-~"-~"-~"~-~"=-~" =" =" =~ -~ -~ -~ - -~ -~ - =~ =- === == |
| % O Vin
| |
| |
|
‘ l
! O ISEN
| uvLO ocp ‘
| || HDRV| [ H_Side_ 6 DRVH
| Drive |
| |
: UVLO Synchronous :
| include |
! Dead-time |
! L DRV L_Side_ ¢ DRVL
: j% EN Drive ‘
| SS/EN
o Q GND
l z :
| a ‘
I s
| 0] ‘
|
: On-Timing
| Generator
| Vref
| Zep
: Vref1 0.5V
: SS_CON
|
HTypical Connection Diagram
Vin
1
Vin
EN 5 SI-8400N s
OT EN/SS ISEN
C3 DRVH
DRVL
4 GND C1 : 10uF
VNS Ca : 330uF
Vo Cs :0.022uF
3 C4 :0.068pF
R2 L1 : 10uH
D1 : SJPJ-L4 (Sanken)
R3
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1-1-2 Switching Mode Regulator ICs

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

EFeatures EAbsolute Maximum Ratings (Tez25°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) Delinpriiyoliags Vin 25 v
Boost Block Input Voltage VH 30 \
* Capable of downsize a choke-coil due to IC's EN Terminal Input Voltage Ven Voo v
high switching frequency (400kHz typ, On PWRGD Terminal Applied Voltage VPWRGD 7 v
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

e 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

HBRecommended Operating Conditions

Parameter Symbol Ratings Unit
Control System Input Voltage Range Vce 45t05.5 \"
Input Voltage Range VIN 3t0 18 \
Output Voltage Range Vo 11t06 \Y
Operating Temperature Range Top —20 to +85 °C

HElectrical Characteristics

(Ta=25°C unless otherwise specified)

Ratings . -
Parameter Symbol - Unit Conditions
min. typ. max.
Dynamic Output Voltage Vo -1.2% 1.1 +1.2% \ Vin=5V, Vcc=5V, VSNS connected to VO, lo=0A
Characteristics | Temperature Coefficient of Output Voltage AVO/AT +0.03 mv/°C Vin=5V, Voe=5V, VSNS connected to VO, lo=0A, Ta=0 to 85°C
Circuit Current (Vcc Terminal) lop 6 mA Vce=5V, EN=H, FADJ:open
Circuit Circuit Current (Vin Terminal) lop 1 mA ViN=5V, EN=H
Current Standby Current 1 (Vcc Terminal) Istd1 100 UA Vce=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 Vv Vce=5V
On Time Ton 1.27 us Vce=5V, ViN=5V, Vo=2.5V
On Time Minimum Off Time Toft 0.7 us Vce=5V
Control REF Terminal Voltage Vret 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 5.5 Q VH-VLIN=5V
Drive On Resistance (low side) RonHL 55 Q VH-VLIN=5V
Low Side On Resistance (high side) RonLH 5.5 Q Vce=5V
Drive On Resistance (low side) RonLL 55 Q Vec=5V
Bootstrap Bootstrap Voltage VH-VLIN 4.5 5 5.5 \
Current for Current Limit Detection liim 90 100 110 uA Vee=5V, ViN=5V
Soft Start Terminal Current Iss +20 uA Vee=5V
EN Low Level Voltage Veelo 0 0.8 \ Veoc=5V
EN High Level Voltage Veehi 2.4 Vce \% Vce=5V
Protection EN Bias Level Current ICE 5 UA Vce=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 \ Vece=5V, Ipwrgd=120uA
PWRGD Terminal Current lpwrgd 120 UA Vce=5V, Vpwrgd=0.4V
PWRGD Leakage Current lpwrgd 5 UA Vpwrgd=5V
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BExternal Dimensions (TSSOP24)

S1-8511NVS

(Unit : mm)

1.0¢ Mirror surface
Depth 0.02 10 0.08

AAAAAAIAA

2.09 Mirror surface
Depth 0.02 10 0.08

24

b

7.6:02

1.90

5.60:0.1

©4)

EELERERR! &
0375 TYP 065 /g\f&.u——/
L
780101
702 N
NEEEEEEE :

Q"Z{ o]

Plastic Mold Package Type
Flammability: UL94V-0

0.10+0.05

Product Mass: Approx. 1.36g

zlilo i
—7 7J”;[O +5V

L:NG

PRE_REG[™ Vpreg

Gate Diiver
OFF Clamp

Synchronous rJ

ot
Logic)

o

I

Constant On

Siching

Time Cont.
I

Sl

FADJ

(Open Change Frequency

Short : 400KHz Operation

FSET SS \[SKIP

‘Open: Skip Mode
717 L :NoSkip Mode

I

HTypical Connection Diagram

cs L
Dl-\uFI

OV
R2
110uF
Vee:5V O
y..
Y D2:SFPL52 C7:0.1uF Ri
I}
1" 5mQ
RS
100 |
1 24 Bt
—NC NC =
L1:10uH
2 bAvH N 22 dllk O Vo
3 22 Q2 + | c2:
H DRVL SO A v
4 2 R6 }—1 SJPJ-L3
Vin PGND 100 1
V.
C9 5 20 )| C5:47uF RI3
1000 & ISEN Vec2 | W
pF 1
T ol ove st F21]
SI-8511NVS
7 18
e Voot | |84 3847
8 17 ©C8:220pF
- VSNS ss R4
RO 9 16 EN 4Tk
J Vo EN
SKIP c3

PWRGD

REF

—{ NC

kP ————QO

FADJ

NC [—

R8 : 200kQ

R11:100kQ

;[OUHT

MOS FET Q1, Q2
* Be sure to use logic type MOS FET as Q1 and Qz.
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 Cz, 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.
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1-1-2 Switching Mode Regulator ICs

SIE: NI\ W Surface-Mount, Synchronous Rectifier Step-down Switching Mode Regulator Control ICs

MFeatures BAbsolute Maximum Ratings
* Input voltage (Vin): 3.0t0 5.5V Parameter Symbol Ratings Unit
* Synchronous rectification Input Voltage (VIn pin) VIN 6 Vv
« Output voltage precision +1.2% EN/SS Pin Input Voltage VEN —0.3to Vin \%
Oscillation Fi 750 kH Junction Temperature Tj +125 °C
o illation Fr ncy: z
sciiatio equency Storage Temperature Tstg —40 to +150 °C
* Overcurrent protection (Overcurrent value can
be set by the external resistor.)
« Output can be disabled BRecommended Operating Conditions
« Undervoltage Lock Out Parameter Symbol Ratings Unit
Soft start functi Input Voltage Range Vin 3t05.5 \
o
oit start tunction Output Voltage Range Vo 0.5t04 \
* High-speed load response Operating Temperature Range Top -30 to +85 °C
HApplications
* Power supply for LCD modules
* Power supply for notebook PC
* Onboard local power supplies
* Power supply for LBP/PPC
MElectrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol - Unit
min. typ. max.
- van Vret 0.494 0.500 0.506 v
SR el [ Conditions ViN=5V, Ven=5v
- ) lop 5 ‘
Circuit Current (Vin Pin) ‘ Conditions Vo5V, VencH mA
_ Ista 400 | 600 A
Standby Current (ViN Pin) ‘ Conditions ViNe5V, VeneL w
onTi Ton 0.65 | i
ntime [ Conditions V=5V, Vo=2.5V
o , RonHH 35 |
High Side Drive Block ON Resistance (Pulled Up) ‘ Conditions Vo5V Io201A Q
RonHL 35 |
High Side Drive Block ON Resistance (Pulled Down) ‘ Conditions V=5V 1020 1A Q
o ] RonLH 35 |
Low Side Drive Block ON Resistance (Pulled Up) ‘ Conditions V=5V 1020 1A Q
o , RonLL 35 |
Low Side Drive Block ON Resistance (Pulled Down) ‘ Conditions Vine5V. I0=0.1A Q
_ Vim 40 50 | 60
Overcurrent detection voltage ‘ Conditions VINe5V mv
EN/SS Pin Current - ! 19 | 18 WA
n Lurren ‘ Conditions ViN=5V
Veelo 0 | 08
EN/SS Low Level Voltage [ Gonditions Y v
Vin (85 stary 038 09 | 1.0 v
S e T ‘ Conditions ViN=5V
reshold Voltage Vih (ON) ‘ 2.4 v
‘ Conditions ViN=5V
i I L Gul {4 Vuvioh 2.9 \
ndervoltage Lock Out (VIN) Vouo 24 v
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HExternal Dimensions (SOP8)

S1-8405NH

(Unit : mm)
510 = Pin Assignment
ﬁ ﬁ ﬁ} 0,420 0.15;0)35M L @ VIN
‘? @ EN/SS
8 7 6 & i ® Vo
@ Vsens
3 EN ® GND
O N € ® DRVL
) 0 . @ DRVH
H ® Isen
s
—{.0.995max. ‘h/c’\ Plastic Mold Package Type
5|2 Flammability 1 UL 94V-0
< § Product Mass 1 Approx. 0.1 g
[2lo.10 H
8
J» 3
EBlock Diagram
e ! Vin
|
w ?
! |
|
w l
! |
|
| UVvVLO ocP ? ISEN
|
HDRV| | H_Side_ ‘
: ] Drive ? DRVH
! |
|
| UVLO Synchronous :
| include |
! Dead-time I
| | |[LORY [ side | . DRVL
| E EN Drive
| SS/EN
‘07 GND
| z
| =} ‘ Vo
| © ‘
|
: ﬁ On-Timing VSNS
| Generator
| Vref
! Zep
: Vref 1 0.5V
|
| SS_CON
|
HTypical Connection Diagram
Vin
1
Vin
EN 5 SI-8400N 8
( )T EN/SS ISEN
7
C3 DRVH
I DRVL
C1 :10uF
4 VSNS GND C2 :330uF
Cs :0.022uF
Vo Cs4 :0.1uF
o 3 L1 :2.7uH
D1 : SJPJ-L4 (Sanken)
R3
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1-1-2 Switching Mode Regulator ICs

HFeatures

¢ Qutput current: 1.5A
* High efficiency: TYP83% (STA811M)

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

coil, input and output capacitors

* Phase correction and output voltage
adjustment performed internally

* Built-in reference oscillator (125kHz)

SRV STTA Tl Separate Excitation Switching Mode Regulator ICs with Flywheel Diode

* Built-in foldback-overcurrent and thermal

protection circuits

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

HEApplications

* Power supplies for telecommunication

equipment
¢ Onboard local power supplies
¢ OA equipment

* For stabilization of the secondary-side output

voltage of switching power supplies

HLineup
Part Number Output Voltage (V)
STA811M 6.5

BAbsolute Maximum Ratings™

Output voltage: 2.5V, 3.3V, 5V, 9V, 12V and adjustable types are projected.

Parameter Symbol Ratings Unit
DC Input Voltage ViN 43 \
Output Current lo 1.5 A
Power Dissipation’® Pp1 18.2 (With infinite heatsink) w
Pp2 2.7 (Without heatsink, stand-alone operation) w
Junction Temperature T +125 °C
Storage Temperature Tstg —40 to +125 °C
Thermal Resistance (junction to case) Ojc 5.5 °C/W
Thermal Resistance (junction to ambient air) Oja 37 °C/W

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

operations.
*2: Limited by thermal protection.

ERecommended Operating Conditions™

Ratings
Parameter Symbol STA811M Unit Conditions
min max.
ViN1 8.5 9.5 \ lo=0to 1A
DC Input Voltage Range Vinz 95 40 v =00 1.5A
Output Current Range™ lo 0 1.5 A VIN > 9.5V
Operating Junction Temperature Range Tiop -30 +125 °C
Operating Temperature Range™@ Top -30 +80 °C
*1: Recommended operating conditions show operating conditions required for normal circuit function described in the electrical characteristics.
These conditions must be followed in actual use.
*2: Limited by Ta-Pp characteristics.
HElectrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol STA811M Unit
min. typ. max.
Vo 6.37 6.5 6.63
Output Voltage [Conditions Vin=28Y, lo=1A v
Efficiency™! 1 — ‘ 88 %
| Conditions Vin=28V, lo=1A
Oscillation Fre ° | 125 kH
quency ‘Conditions ViNn=28V, lo=1A z
] ] Viine | 40 100
Line Regulation | Conditions Vin=10 to 30V, lo=1A mv
] VLoad | 10 40
Load Regulation [Conditions ViN=28V, 10=0.2 to 1A mv
Temperature Coefficient of Output Voltage AVo/AT +0.5 mV/°C
Overcurrent Protection Is 1.6
Starting Current ‘Conditions ViN=28V A
Low Level Voltage VssL 0.5 \
ON/QFF' Outflow Current IssL 100
Terminal® | 2t Low Voltage [ Conditions Vssi=0V KA
Quiescent Circuit lg ‘ 7
Current 1 | Conditions Vin=28V, lo=0A mA
Quiescent Circuit lq(oFF) ‘ 200
Current 2 ‘Conditions ViN=28V, VonorrF=0.3A HA
*1: Efficiency is calculated from the following formula.
oy __Vo-lo
(%) = VinIIN %100 STA811M STA811M STA811M
*2: Pin 7 is the ON/OFF pin. Soft start at power on can be performed by connecting a
capacitor to this pin. The output can also be turned ON/OFF with this pin. The output is
stoppped by settinpg the voltagz of this pin to VssL or lower. ON/OFF-pinpvoItage cas be 7| ON/OFF TN/OFF 7 | ON/OFF
changed with an open—collector drive gircuit of a transistor. When usir}g both the soft-start Cs Cs
and ON/OFF functions together, the discharge current from Cs flows into the ON/OFF
control transistor. Therefore, limit the current securely to protect the transistor if Ca T ;I/;
capacitance is large. The ON/OFF pin is pulled up to the power supply in the IC, so 777
applying the external voltage is prohibited. If this pin is not used, leave it open.
Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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STA810M Series

BExternal Dimensions (SIP8 [STA 8Pin])

(Unit : mm)
‘ 02 ‘
SK L 3l 5
E 3 & ) | 12001 Pin Assignment
= a STA811M b - [N @ SWour
v @ GND
\ } \ J ® VN
[R-END]—9 | @ N.C
2 | ® GND
) & ® Vos
1.15192 7 0.55%%
2 7 *H‘i @ ON/OFF
7xP2.5410.1=17.78 < 43007
(Measured at the root) T (Measured at @ GND
the tip)
C1.5%8 20.15%03
Plastic Mold Package Type
}Im\ Flammability: UL 94V-0
i ﬂ ﬂ ‘ Product Mass: Approx. 2.0 g
| S /| SR I/ G | 07 07
i Tl A
t tﬁ t
1 2 3 4 5 & 7 8 Plan View
EBlock Diagram
STA811M
Vour
-
Protection X
ON/OFF Latch &
SS;Z:‘ Ea)rﬁ/er E
|
Thermal Vos |
cmparator
GND i
.................. s
HTypical Connection Diagram EThermal Derating
20 T - -
L1 With Infinite Heatsink | Without Insulating Sheet
Vin 3.Vn 1.8W Vour 18 With S_lllcone Grease
STA81 1M 6.Vos g 16 Heatsink: Alminum
2.GND 14 \
o N
. 7.0NOFF___ 58.GND T \
Ct Ce 5 12 \
§ 10
= 100x100x2mm (11.5°C/W) N 100
CT D g ™ N Po=Volo | —-1
ano O—e . »—() GND a N 4
o o N
D 6 50x50x2mm (17.9°C/W)
5 N
C1: 220 ,uF/50V a4 25x50x2mm Vo : Output voltage
Ce: 470 pF/25V 2 F B @5:CW) VIN : Input voltage
Without Heatsink (37°C ™ .
Cs: 0.47 uF/10V (Only when using soft start function) fthout,Heatsink (57 lo : Otuput current

0
) 25 0 25 50 75 100 125 ny : Efficiency (%)
L2100 uH Ambient Temperature Ta (°C)
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1-1-2 Switching Mode Regulator ICs

HFeatures
¢ Qutput current: 3A
* High efficiency: TYP 83% (STA821M)

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

coil, input and output capacitors

* Phase correction and output voltage
adjustment performed internally

 Built-in reference oscillator (110kHz)

« Built-in foldback-overcurrent and thermal

protection circuits

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

SR PP 0] STTE T Separate Excitation Switching Mode Regulator ICs with Flywheel Diode

HEApplications

* Power supplies for telecommunication

equipment

¢ On-board local power supplies

* OA equipment

HLineup
Part Number Output Voltage (V)
STA821M 5

BAbsolute Maximum Ratings™

Output voltage: 3.3V, 9V, 12V; adjustable types currently being planned

Parameter Symbol Ratings Unit
DC Input Voltage ViN 31 \"
Output Current lo 3 A
Power Dissipation’® Pp1 18.2 (With infinite heatsink) w
Pp2 2.7 (Without heatsink, stand-alone operation) w
Junction Temperature T +125 °C
Storage Temperature Tstg —40to +125 °C
Thermal Resistance (Junction to Case) 6ic 5.5 °C/W
Thermal Resistance (Junction to Ambient Air) Oi-a 37 °C/W

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

normal operations.
*2: Limited by thermal protection.

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

ERecommended Operating Conditions™

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

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

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

HElectrical Characteristics

(Ta=25°C)
Ratings
Parameter Symbol STA821M Unit
min. typ. max.
Vo 4.8 5.0 5.2
Output Voltage [ Conditions ViN=20V, lo=1A v
L. . n 83 o
Eieteny ‘ Conditions ‘ ViN=20V, lo=1A ‘ N
- fo | 110 | W
Oscllation Frequency [ Conditions V=20V, Io=1A ‘
Line Regulation VLine. - ‘ 40 ‘ 100 mV
| Conditions Vin=10 to 30V, lo=1A
Load Regulation Vmad, - ‘ 10 ‘ 40 mvV
‘ Conditions ViN=20V, l0o=0.5 to 1.5A
Temperature Coefficient of Output Voltage AVO/AT +0.5 mV/°C
Overcurrent Protection Starting Is 3.1 A
Current [ Conditions Vin=20V
Low Level Voltage VssL 0.2 \
Se’\:r/\?i:;'z Outflow Current Isst 15 25 35 A
at Low Voltage ‘ Conditions VssL=0.2V
lg 4
Quiescent Circuit Current [ Conditions V=20V, 10=0A mA
*1: Efficiency is calculated from the following formula.
) =21 400
VNN STA821M STA821M STA821M
*2: Pin 7 is the ON/OFF pin. Soft start at power on can be performed by connecting a
capacitor to this pin. The output can also be turned ON/OFF with this pin. The output is
stopped by setting the voltage of this pin to VssL or lower. ON/OFF-pin voltage can be 7 | ON/OFF TN/OFF 7 | ON/OFF
changed with an open-collector drive circuit of a transistor. When using both the soft-start
and ON/OFF functions together, the discharge current from Cs flows into the ON/OFF Cs Cs
control transistor. Therefore, limit the current securely to protect the transistor if Ca T
capacitance is large. The ON/OFF pin is pulled up to the power supply in the IC, so /e 7J7-
applying the external voltage is prohibited. If this pin is not used, leave it open. Vo. ON/OFF Soft start Soft start
+Vo. ON/OFF
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STA820M Series

BExternal Dimensions (SIP8 [STA 8Pin])

(Unit : mm)
‘ 02
v [ ] .
< SK il g
kS ap e
- . LSTA821M bl _ reasuredat Pin Assignment
TT T 5 o
m @ GND
[R-END]—9 3 VIN
3 @ N.C
g ® GND
1.15%92 R ) 0.565%92 ~
7xP2.5410.1=(17.78) 3 4 4307 @ Vos
(Measured at the roof) ™ ™T (Measured at (@ ON/OFF
the tij
rg0s 201500 e ® GND
ﬁ\g\ Plastic Mold Package Type
T . . Flammability: UL 94V-0
‘ W s : : Product Mass: Approx. 2.0 g
t
1 2 3 4 5 7 8 Plan View
EBlock Diagram
! STA821M :
R ? M ‘
Ci 1 Internal Overcurrent
\ Power Supply Protection
| Di
E Latch &
| Driver H
z s
7: [Thermal :
ompara!or
| |
H Voltage |
| GND i
I T |
HTypical Connection Diagram HTa-Pp Characteristics
20 \ y '
L1 With Infinite Heatsink Wltho%t lnsulahgg Sheet
18 With Silicone Grease
Vin 3.V 1.8W Vour \ Heatsink: Aluminum
STA821M  eves s \
2.GND =14
7.0N/OFF 5,8.GND o \
5 12 100
k= \ Po=Vo-lo -1
= 10 Hoxt00%2mm (11.5°C/W) A nx
L2 g N N
[a)
ane GNP D 6 [50x50x2mm (17.9°C/W)—IN
50x50x2mm (17.9° ) .
H \ Vo :Output voltage
C1 : 1000uF/50V a4 2(5)(087\%;’;1[11 ViN : Input voltage
. > (25°
Gz : 1000uF/25V 21— - - = lo :Output current
Cs :0.47uF/10V(only when the soft start function is used) Without Heatsink (37°C/W) o
0 ny : Efficiency (%)
Lt :100uH -25 0 25 50 75 100 125
Ambient Temperature Ta (°C)
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1-1-2 Switching Mode Regulator ICs

SI1-8400L/8500L Series

Separate Excitation Switching Mode Regulator ICs with Coil

HFeatures HLineup
* Switching ICs/Coil combined type Part Number SI-8401L SI-8402L SI-8403L SI-8501L SI-8502L SI-8503L
* Requires only 2 discrete components Vo(V) 5.0 12.0 3.3 5.0 12.0 3.3
* Low switching noise 2 05 o4 05 1.0
* No heatsink required
* Built-in overcurrent and thermal protection EAbsolute Maximum Ratings
circuits
. Lo Ratings
* Built-in soft start circuit (Output ON/OFF Parameter Symbol S [ SEEGo Unit
available)...SI-8500L Series DC Input Voltage Vin 25 v
Power Dissipation Po 1.25 | 3 w
H H Junction Temperature T +100 °C
.Appl ications Storage Temperature Tstg —25 to +85 °C
* Telephone power supplies
¢ Onboard local power supplies
BRecommended Operating Conditions
Ratings :
B e SI-8401L S1-8402L S1-8403L Sl
DC Input Voltage Range VIN 71033 151033 5.3t033 \"
Output Current Range lo 0to 0.5 0to 0.4 0to 0.5 A
Operating Temperature Range Top —20 to +85 °C
Ratings :
Parameter Symbol S1-8501L SI-8502L S1-8503L et
DC Input Voltage Range VIN 7to0 33 151033 5.3t033 \"
Output Current Range lo 0to 1.0 A
Operating Temperature Range Top —20 to +85 °C
BElectrical Characteristics (Tez25°C)
Ratings
Parameter Symbol SI-8401L SI-8402L SI-8403L Unit
min. typ. max. min. typ. max. min. typ. max.
Vo 4.80 5.00 5.20 11.40 12.00 12.60 3.17 3.30 3.43
Output Voltage [ Conditions V=20V, 10=0.3A V=24V, 10=03A V=15V, 10-0.3A v
- n | a0 ] 88 | I
Efficiency [ Conditions Viv=20V, Io=0.3A Vin=24Y, [0=0.3A V=15V, Io=0.3A %
o f | e ] 60 | | e |
Ol (RN [ Conditions Vin=20V, 10=0.3A Vin=24V, 10=0.3A Vin=15V, 10=0.3A khz
] _ AVoune | 80 [ 100 | 10 | 1m0 | o0 | &
Line Regulation [ Conditions Vin=1010 30V, 10=0.3A Vin=1810 30V, 10=03A VB 10 30V, Io=0.3A mv
] AVoLoa HEE | | s | 2 | =
Load Regulation [ Conditions VIN=20V, [0=0.1 to 04A V=24V, lo=0.1 to 04A V=15V, Io=0.1 to 0.4A mv
Temperature Coefficient of Output Voltage AVO/ATa 0.5 1.5 0.5 mV/°C
Switching Ripple AVr 20 40 35 70 15 30
Voltage (C2=4704F) | Conditions Vin=20V, lo=0.3A Vin=24V, l0=03A Vin=15V, lo=0.3A mve
Overcurrent Protection Is1 0.55 0.45 0.55
Starting Current [ Conditions ViN=10V Vin=18Y V=8V A
(Ta=25°C)
Ratings
Parameter Symbol SI-8501L SI-8502L SI-8503L Unit
min. typ. max. min. typ. max. min. typ. max.
Vo 4.80 5.00 5.20 11.40 12,00 12.60 3.17 3.30 3.43
Output Voltage [ Conditions ViN=20, [0=0.5A Vin=24V, [0=0.5A V=15V, lo=0.5A M
Efficiency 1 — ‘ 8 ‘ ‘ 8 ‘ ‘ L ‘ %
‘Condmons ViN=20V, 10=0.5A ViN=24V, 10=0.5A ViN=15V, lo=0.5A
o f | e ] | e ] | e ]
Oscllation Frequency [ Conditions Viv=20V, lo=0.5A V=24V, 10=0.5A VH=15Y, 10=0.5A khz
Line Reguiation AVoune | o ] w | n ] 13 | s | = "
‘ Conditions Vin=10t0 30V, lo=0.5A Vin=18t0 30V, 10=0.5A Vin=8to 30V, 10=0.5A
_ AVoLow | o | s | 20 | s | 20 | &
Load Regulation [ Conditions V200, 00210 08 V24V, 0210 084 Vnc15Y, 00210 08 mv
Temperature Coefficient of Output Voltage AVO/ATa 105 115 105 mV/°C
Switching Ripple AVr 45 30 15
Voltage (C2=470uF) | Conditions Vin=20V, lo=05A Vin=24V, lo=0.5A V=15V, l0=0.5A mVe-p
Overcurrent Protection Is1 1.1 1.1 1.1
Starting Current [ Conditions Vin=18V Vin=24V Vin=12V A
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HExternal Dimensions (Non-package type [El-12.5 core/EI-19 core])

S1-8400L/8500L Series

(Unit : mm)

SI-8400L
Re——51 fGL
Vin @ Y "
Hac—— 3
o b o
__t@GND
14.5°

Pin 1 marking

a. Part Number
b. Lot Number

Not encapsulated in a plastic

package

SI-8500L

a. Part Number

b. Lot Number

Not encapsulated in a plastic
package

25 50 75

100

Ambient Temperature Ta (°C)

25 50

Ambient Temp

75 100
erature Ta (°C)

M i Product Mass: Approx. 5.1g ORONNG) Product Mass: Approx. 14.5g
T 2 Vour S8 GND
o g 2610.1
tc’-l — Pin1 marking
0.8max. i ;:7
(2.17) (10.16) - (7.62) | |(2.19)
2
18
EBlock Diagram
SI-8400L SI-8500L
40 LN
1 L1 1
Vo Vo
& Dit
20O GND 20s.s 30OGND
HTypical Connection Diagram
vin O 7 VIN  gpga00L  VOUT ] O Vo vin O o VN g.gsooL  VouT ” O Vo
GND__ L SS GND__ Lw
C1+zz 2 A)S *zz Cz2 C‘+ZZ ZJ_ 3 4<L +zz Cz
220uF NE 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
" S-8400L * Sl-i‘SSOOL Po=Vorlo <100 _1>
nx
g g
& 10 £ 20 Vo :Output voltage
s é lo :Output current
= <
§ -3 ny :Efficiency (%)
k%]
a \ S 1.0
g 08 i The efficiency depends on the input voltage
3 3
o & and the output current. Therefore, obtain the
] value from the efficiency graphs and substi-
0 0,

tute the percentage in the formula above.
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1-1-3 Multi-Output Type Regulator ICs
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.

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.)

B Thermal Design

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

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

2. Obtain the maximum power dissipation Ppmax).

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

determine the size of the heatsink.

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

B Mounting Torque

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

B Recommended Silicone Grease

¢ Shin-Etsu Chemical Co., Ltd.: G746

* Momentive Performance Materials Inc.: YG-6260

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

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

SRV 10N UE 2-Output Separate Excitation Switching Mode Regulator ICs

HFeatures 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

¢ Qutput current (0.5A x 2 outputs)
* Output voltage of Ch2 selectable from 4 levels

* Built-in flywheel diode (Schottky barrier diode)

BEAbsolute Maximum Ratings

* Requires only 7 discrete components (2 Parameter Symbol Ratings Unit
outputs) DC Input Voltage VIN 43 \Y
+ Internally-adjusted phase corrections and output Dissipation Pot : 6-7(W”h_i”ﬁ””e heatsink) : w
voltages Pp2 1.6(Without heatsink, stand-alone operation) w
Junction Temperature T +125 °C
* Built-in reference oscillator (125kHz) - Enables o IR Teg 2010 +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)
EApplications
* For BS and CS antenna power supplies
* For stabilization of the secondary stage of switching power supplies
* Electronic equipment
BRecommended Operating Conditions
Ratings
Parameter Symbol min. max. Unit
DC Input Voltage Range VIN Ch2 Vomax+2 40 \
Output Current Range per Channel lo 0 0.5 A
Operating Temperature Range Tiop —20 +125 °C
HElectrical Characteristics (Tez25°C)
Ratings
Parameter Symbol STA801M Unit
min. typ. max.
Vo1 4.80 5.00 5.20
th Output voltage 1 [ Conditions Vin=20V, l0=0.3A v
o m 80
SIEENE [ Conditions Vin=20V, 10=0.3A %
Temperature Coefficient of Output Voltage AV0/ATat +0.5 mV/°C
. ) AVOLINE1 30 920
Line Regulation | Conditions Vin=10 to 30V, 10=0.3A mv
. AVoLoAD1 10 ‘ 40
Load Regulation [ Conditions ViN=20V, 10=0.1 to 0.4A mv
Vo2-1 8.64 9.00 | 9.36
iz Output voltage 2-1 | Gonditions Vin=20V, 10=0.3A v
Beepang Voz-2 11.04 1150 \ 11.96
QUi 22 ‘ Conditions ViN=20V, lo=0.3A v
Vo2-3 11.62 12.10 ‘ 12.58
Output voltage 2-3 [ Conditions Vin=20V, 10=0.3A v
Vo2-4 14.88 15.50 ‘ 16.12
SRR A ‘ Conditions ViN=20V, lo=0.3A v
o n 89 \
Ve Sy ‘ Conditions VIN=20V, l0=0.3A %
Temperature Coefficient of Output Voltage AVo/ATa +2.0 mV/°C
. . AVOLINE 40 130
Line Regulation | Gonditions ViN=20 to 30V, 10=0.3A mv
) AVoLoap 30 120
Load Regulation [ Conditions VIN=20V, 10=0.1 to 0.4A mv
Common No-load Circuit Current lcc 15 mA
Oscillation Frequency f 125 kHz
Overcurrent Protection Starting Current Ist 0.51 0.7 A
* Efficiency indicates the value when only one channel is active. lo unused

output.

Voelo

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

STA801M

(Unit : mm)
4102 a. Part Number
= = b. Lot Number
K b || s
al ] > 2lg |4 ;j;‘) Pin Assignment
IRURURURURURURY — A @ VozCont ® 882
NN :7 8 i @ Vost ® Vose—2
1 .95-01
587 []ossgz I ® ss1 @ Vose-1
(M9XP2,54t;5:‘2|2h,36;') (Meas.ured at @ SWourt
easured al e 1) .
P the tip) ® GND Plastic Mold Package Type
25.25:03 ® VN Flammability: UL94V-0
c1595 | J @ SWour2 Product Mass: Approx. 2.5g
e
1 10
EBlock Diagram
ViN Swi
881
Vos:
Swz
ss2 Vosz -1
Vosz -2
Voz Cont
GND
HTypical Connection Diagram
STA800M
For how to connect VOS2-1 and VOS2-2 of
Channel 2, refer to the output selection
method on the Sanken web site.
HTa-Po Characteristics
7‘
6 With Infinite Heatsink\\
g
o5
o \
c
L4
g
83
[=)
5] \
g 2 [ Without Heatsink
o
1
\\
%% 0 25 50 75 1 125
Ambient Temperature Ta (°C)
ICs I 95




1-1-3 Multi-Output Type Regulator ICs

SRR R AR AR IKIA TR 2-Output, Step-down Switching Mode Regulator ICs

HFeatures BAbsolute Maximum Ratings™
¢ 2 regulators combined in one package Ratings
¢ Output current: 1.5A x 2 (HSOP 16 Pin Parameter sy SPI-8001TW SPI-8002TW SP1-8003TW ont
Surface mount package) Vi 21 40 40 v
. - Input Voltage Vce 21 40 40 \
* High efficiency: TYP80% (SPI-8001TW), Vor 21 20 20 v
TYP78% (SPI1-8002TW) Power Dissipation " 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 —40 to +150 °C
Thi | Resist: junction t 2 Oj- 9.0 °C/W
 Built-in reference oscillator (250kHz): Enables Ele e,SIS ancle Uuhc = o?ase? 7 ?C
. k 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
operations.

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

« High accuracy reference voltage: £1% *3: Limited by thermal protection.

* Low circuit current consumption: < 1uA (at
output OFF) o

 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

ERecommended 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 \

Vcie 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 Tjop -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.
Vrer 0.996 1.006 1.016 0.996 1.006 1.016 0.966 1.006 1.016
R SR e [ Conditions Vin=10V, Vo=1V, [0=0.1A Vin=14V, 10=0.1A v
Temperature Coefficient AVREF/AT +0.1 ‘ I ‘ +0.1 ‘ ‘ +0.1 ‘ .
of Reference Voltage ‘Conditions ViN=10V, Vo=1V, 10=0.1A, Ta=—30 to +135°C ViN=14V, 10=0.1A, Ta=-30 to +125°C mv/ee
o, Eff1 80 | | | 78 ] 8 ] .
Eltciercat [ Conditions Vin=Vee=15V, Vo=5V, 10=0.5A, Ii: including lcc Vini= Vo=14V, Vo=5V, I0=0.5A, I including loc %
Efficiency 22 Efi2 8 ‘ I ‘ 8 ‘ 8 ‘ %
‘Conditions ViN=15V, Vo=5V, l0=0.5A, Vcc=5V, lin: excluding lcc IN=14V, Vce=5V, Vo=5V, 0=0.5A, I : excluding Ic
o fosc 250 | | 215 | 250 [ 285 200 | | 400
OECletelaLercy [Conditions ViN=Vce=15V, Vo=5V, 10=0.5A ViN=14Y, 10=0.1A, Cosc=100pF kHz
) , VLine 30 [ e | | 30 | e | 30 | e
Lincliisouitel [ Conditions ViN=Vce=10 to 20V, Vo=5V, lo=1A ViN=Vce=9 to 18V, Vo=5V, lo=1A mv
) VLoad 10 | 4w ] | 10 | 4 | 10 | 4
Lol S guatcl [Conditions Vin=Voe=15V, Vo=5V, 10=0.2 to 1.5A Vin=Voo=14V, Vo5V, 10=0.2 to 1.5A mv
Overcurrent Protection Is 1.6 ‘ I 16 ‘ ‘ 1.6 ‘ ‘
Starting Current ‘Conditions Vin=Vee=15V Vin=Vec=14V A
. o In 4| [ [ 4 ] [ 4 ]
Quiscenteicuiieuenty [Conditions ViN=15V, Vce=5V, =0V, Vo<12V ViN=14V, Voe=5V, [0=0A, Vos12V mA
_ - lec 85 | | | 85 | | 85 |
QurzsEeil CleM: Guicit 2 ‘Conditions Vce=15V, lo=0A Vce=14V, lo=0A mA
. L IIN (off) ‘ 1 I ‘ ‘ 1 ‘ ‘ 1
Quiescent Cirouit Current 3 [Conditions VIN=15V, VoE=0V or Open VIN=14V, VGE=OV or Open HA
. L lcc (off) ‘ 1 I ‘ ‘ 1 ‘ 1
CnTEsEET: CIRE Cemi 4 ‘Conditions Vce=15V, Vce=0V or Open ViN=14V, Vce=0V or Open KA
. o IIN (ssov) — 4 ‘
el R CISE [Conditions - ViN=14V, Vce=5V, l0=0A, SS1=852=0V mA
. L Icc (ssov) — 8.5 ‘
QUISSCEISECUEELTENEE [Conditions — Vco=14V, 10=0V, SS1=552=0V mA
. VciEer 2 ‘ I 2 ‘ ‘ 2 ‘ ‘
Hioh LevelVollage | [ onditions Vin=Veo=15V Vin=Voo=14V v
CIE VerL | o8 | | | os | | o8
Terminal e ‘Conditions Vin=Vee=15V ViN=Voc=14V v
Inflow Current Icen %5 | | | o5 ] | s ]
at High [Conditions VoE=20v VoE=20V KA
Vsst | o5 ] | | o5 | | o5
ss e Conditions Vin=Vee=15V Vin=Veo=14V v
Terminal® [ Inflow Current Isst 60 | 8 | | e | & | 0 [ e
at Low Conditions VssL=0V, Vin=Vcc=15V VssL=0V, Vin=Vcc=14V HA

*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.

oy _ _Vo-lo
(%) = VNN ¢ 100

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

prohibited.
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1-1-3 Multi-Output Type Regulator ICs

HExternal Dimensions (HSOP16)

(Unit : mm)

1+0.1/-0.05 ﬂ
7(Heatsmk thickness) gBai}(wseisg)the root of leads and
10.540.2
16 9 \
EEEREEL:
Part Number . |
S ™
T SK Lot Number T g ‘ g\
I o | IE=col
o
I  — — 3
pornyy wr| @
é N
= (=1 Enlarged View of A
2 &
o o A
0.25+0.15/-0.05 le
12.24-0.2
(Gate remains: Not included in dimensions)
(11)
_ Pi“ Assignment ) Pin Assignment (SPI-8003TW)
m m m m m m m m = @ AGND © AGND @ AGND ©® AGND
1 @ Vini 10 Vrerz @ Vine @ Rosc
j t ® Vce @ ss2 3 Vcc ) VRer2
TS @ SWout1 @2 DGND2 @ SWout1 @ ss2
@ @ L N (® DGND1 3 SWout2 ® DGND1 @ DGND2
I - | ® sst @ cE ® sst @ SWout2
P S @ VRert ® Vine @ VREeF1 @ C/E
mH H m m m m m mg ® NC ® NC ® Cosc ® Vinz
1.27+0.25 0.4+0.15/-0.05
Product Mass : Approx.0.86g
HEBlock Diagram
AR
,,,,,,,, Cii Ics
J % ; U ve J
7 7 Ve - n -
l' 104 Buffer-Amp pit C2 Im l Buffer-Amp
E‘ﬂ AGND R Eﬂ AGND
R2 !
1 A 882 12 A 882
J fﬂs 10 Veers L7 Ve J %5 1 LVeere
cs - i i >
l' l AN Buffer-Amp e c3 Ics l' ICS onD Buffer-Amp
R3
R4 R4
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SPI-8001TW/SPI-8002TW/SPI-8003TW

HTypical Connection Diagram

Vin Vee Vin Ver
T 4 L1
HIx Vor o0 Ve
2L Dit R L Dit R
L+ ! ’ 5
7/ p— 27 G —
c2 ey RS c2 e
DGND1 |REF1i R2 f \ami R2
T | e
cel SWout2 b Ver el Tor 1 m O Vee
L2 L2
ZL b =R® L bp  ER8
.| 11 L1
s Tes R6 HeaTes
|pmi R4 \ami Ra
c6] AGND Corc  Rosc
GND GND
C1 : 220 UF/50V R5, R6 S 1kQ GNP ‘ ‘ ene
C2,C3 1 470 pF/25V L1, 12 147 pH ci - 220 uF/50V co - 100pF/10V
C4,C5  :1uF Di1,Di2 - SJPB-H6 C2,C3  :470 uF/25V Li,l2  :47uH
C6,C7,C8 :0.14uF (Sanken) c4 1 UF/50V R2,R4  :1kQ
C5, C6 21 uFAov R5, R6 S 1kQ
c7,C8 : 0.1 uF/50V Di1,Di2  :SJPB-H6 (Sanken)
Diodes Dit1, 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.

B (Vo1-VRer1) (Vo1-V) - VREF1 1
- IREF1 - 1x10°° (<), R2= Irer1 ~ 1x1073

=1(KQ)

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

HTa-Pp Characteristics

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

3.0 38.2°C/W (15.6 cm?) 100 Vo
g AZ,S‘C/W‘(&MCVHZ) \ Po=Vo-lo < nx _1>_VF.IO Q_W >
25

52.3°C/W (3.34 cm?)

g

S 20—

E_ cozomloasent Vo : Output Voltage

215 VIN : 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 Multi-Output Type Regulator ICs

SIEIND] QU SRTTEEEN 2-Output, Low Dropout Voltage Linear Regulator ICs

HFeatures BEAbsolute Maximum Ratings (Ta=25°C)
* Compact full-mold package (equivalent to Ratings :
TO220F) Parameter Symbol SI-3003KWF Unit
1
« Output current: 1.0A x 2 DC Input Voltage Vin 18 v
Output Control Terminal Voltage Ve 6 \"
* Low dropout voltage: Voir < 0.6V (at lo = 1A) o1 10
I ) Output Current! -
 Built-in overcurrent and thermal protection P loz 1.0 A
circuits Power Dissipation (with two outputs ON) Pp2 14 w
Junction Temperature Ti —30to +125 °C
. . Operating Ambient Temperature Top —30to +85 °C
.Appl ications Storage Temperature Tstg —40 to +125 °C
* Secondary stabilized power supply (local Thermal Resistance (Junction to Ambient Air) Oi-a 66.7 °C/W
power supply) Thermal Resistance (Junction to Lead) 6j-c 7 °C/W
*1: VIN (max), lo1 (max) and loz2 (max) are restricted by the relation Pp = (VIN —Vo1) x lo1 + (VIN - V02) X lo2.
*2: Tc = 25°C (With infinite heatsink)
Thermal protection may operate when the junction temperature exceeds 135°C.
HElectrical Characteristics
Ratings
Parameter Symbol SI-3003KWF Unit
min. typ. max.
Vo1 2.450 2.500 2.550
Outout Vol | Conditions Vin=3.3V, lo=10mA v
AL Voz 1.764 \ 1.800 1.836
‘ Conditions ViN=3.3V, lo=10mA
AVOLINE1 ‘ 20
Line Reculat | Conditions ViN=3.2 to 5V, lo=10mA .y
ine Regulation AVOLINE2 ‘ 20
[ Conditions Vin=3.2 to 5V, lo=10mA
AVoLoap1 ‘ 30
. ‘ Conditions ViN=3.3V, lo=0 to 1A
Load Regulation mV
AVoLoab2 ‘ 30
| Conditions Vin=3.3V, 10=0 to 1A
B VAT VDIF1 ‘ 0.6 v
ReeNeES ‘ Conditions lo=1A
AVoi/ATa | +0.3
Temperature Coefficient of ‘ Conditions Ti=0 to 100°C mv/°C
Output Voltage AV02/ATa ‘ +0.3
[ Conditions Ti=0 10 100°C
RREJ1 ‘ 60
Rioolo Reiecti [ Conditions ViN=3.3V, f=100 to 120Hz B
ipple Rejection Rren ‘ 0
| Conditions Vin=3.3V, f=100 to 120Hz
Ist 1 12 |
Overcurrent Protection Starting ‘ Conditions ViN=3.3V A
Current! Is12 1.2 ‘
‘ Conditions ViN=3.3V
Qui t Circuit Current l ‘ ! 1.5 mA
uiescent Lireutt Lurren ‘ Conditions ViN=3.3V, lo=0A, Vc=2V
Circuit Current at Output OFF la (0F) ‘ 05 -,
e [ Conditions ViN=3.3V, Vo=0V
Control Voltage (Output ON)2 Ve, IH 2 Vv
Control Voltage (Output OFF) Ve, IL 0.8 \
VvC Control Current Ic, IH 5 LA
Terminal| (Output ON) ‘Conditions Vc=2.7V
Control Current Ic, IL -100 LA
Output OFF Conditions Vc=0.4V
(Outp

*1: Is1 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 overcurrent protection starting current, lo = 10 mA.

*2: Output is OFF when the output control terminal Vc is open. Each input level is equivalent to LS-TTL. Therefore, the device can be driven directly by LS-TTLs.
Channels 1 and 2 are turned on or off at the same time.
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BExternal Dimensions (TO220F-5)

SI-3000KWF Series

(Unit : mm)
+£0.2
$3.2 42:0'2‘
10.0‘;02 o <2_8i .2
© | a. Part Number
7 AW ~ =3
Q} Q} ‘g o : b. Lot Number
~ " .
o Pin Assignment
kS @ Ve
©| )
] g 5 @ Vor
L b ] ~ ® GND
@ P Xy @ Vi
L L ‘ ‘ _ ® Vo2
[BiLBjLwIIN IRBE
' B ——t7
| NI 0.05: 2 Plastic Mold Package Type
: ARHEH o i | Flammability: UL 94V-0
! ‘ ‘ ‘ 0.85%0% g] i ! ] Product Mass: Approx. 2.3 g
N5 ‘ S
«©
! ! 04537 7
‘ P1.7%07x4=6.807 3.9:07 | 4.3)
8.210'7
EBlock Diagram
Vin Vour1
, &
4 2
L
l? on
Coumzz
ON/
Ve OFF
1
Vourz
5
7
Cout2
GND
7T \3‘/ 7T
HTa-Pp Characteristics
15
With Silicone Grease
- Heatsink: Aluminum
s L 1
£ 10
c - -
Qo
s F i
o L i
[9]
i) - i
o
5 5
; - -
[e]
g L i
I Without Heatsink B
0
-20 0 25 50 75 100
Ambient Temperature Ta (°C)
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1-1-3 Multi-Output Type Regulator ICs

HFeatures

SIETI 0] QU ISTTEEE] 2-Output, Surface-Mount, Low Dropout Voltage Linear Regulator ICs

BEAbsolute Maximum Ratings

(Ta=25°C)
¢ Compact surface-mount package (TO252-5) Ratings :
¢ Output current: 1.0A x 2 Parameter sy SI-3002KWM ont

DC Input Voltage VIN' 18 \Y%
¢ Low dropout voltage: Voir < 0.6V (at lo = 1A) Output Control Terminal Voltage Vo 6 v
 Built-in overcurrent and thermal protection . lot 1.0
- Output Current™! A
circuits lo2 1.0
Power Dissipation (with two outputs ON) Pp2 1 w
. . Junction Temperature T —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) Oj-a 95 °C/W
Thermal Resistance (Junction to Lead) Bic 6 °C/W
*1: VIN (max), lo1 (max) and loz2 (max) are restricted by the relation Pp = (VIN —Vo1) x lo1 + (VIN - V02) X lo2.
*2: When mounted on glass-epoxy board of 30 x 30mm? (copper laminate area 4.3%)
Thermal protection may operate when the junction temperature exceeds 135°C.
HElectrical Characteristics
Ratings
Parameter Symbol SI-3002KWM Unit
min. typ. max.
Vo1 3.234 3.300 3.366
° | Conditions ViN=5Y, lo=10mA v
iR Vo2 2.450 \ 2.500 2.550
| Conditions Vin=5Y, lo=10mA
AVOLINEA ‘ 20
) , | Conditions ViN=4.5 to 10V, lo=10mA
Line Regulation mv
AVOLINE2 ‘ 20
| Conditions Vin=4.5 to 10V, lo=10mA
AVoLoaD1 ‘ 30
Load Roaulai | Conditions Vin=5Y, lo=0 to 1A .
oad Regulation AVoLomD2 ‘ 30
‘ Conditions ViN=5V, lo=0 to 1A
B VDIF1 ‘ 0.6 v
ropout Voltage [ Conditions lo=1A
AVoi/ATa | +0.3
Temperature Coefficient of ‘ Conditions Ti=0 to 100°C mv/°C
Output Voltage AVo2/ATa ‘ +0.3
‘ Conditions Ti=0 to 100°C
RREJ1 ‘ 60
et Bl ‘ Conditions Vin=5V, =100 to 120Hz dB
pple Rejection RrEs ‘ 60
| Conditions ViN=5V, £=100 to 120Hz
Ist 1 1.2 |
Overcurrent Protection Starting ‘ Conditions ViN=5V A
Current”! Is12 1.2 ‘
‘ Conditions ViN=5V
Quiescent Circuit Current la ‘ ! 15 mA
| Conditions ViN=5V, l0=0A, Vo=2V
_ lq (OFF) ‘ 0.5 A
Circuit Current at Output OFF ‘ Conditions ViN=5V, Vom0V m,
Control Violtage (Output ON)2 Ve, H 2 \Y
Control Voltage (Output OFF) Ve, IL 0.8 \Y
vC Control Current Ic, IH 5 A
Terminal| (Qutput ON) | Conditions Ve=2.7V i
Control Current Ic, IL -100 A
(Output OFF) [ Conditions Vo=0.4V g

*1: Is1 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 OFF when the output control terminal V¢ 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)
6l6010.2
5'3410.20
g 6.60"2 009,0 230202 (5.04)
2 5.34°%2 0.50*"" (1.50)
™ N
oy _[
L g y Y
8 QY
. . K g
g‘ﬂ ] é <
= g
<\ = o
ui 8
5 g ~ e %
n @ %, g8 ol
- = A,J 35 o
= j/\\ oy
2 . 1 ‘ ‘
S : g i oLl
~ S
5 S
MAX 0.70|] _ < - _
.00 ‘_‘jy . Z
1.27 TYP 1.27 TYP 0.50 R Pin Assignment
1 2 3 4 5 (1.00)
2.30"2 © Ve
- 2
5 &) . @ Vor
Plastic Mold Package Type 3 GND
Flammability: UL 94V-0 @ VI
Product Mass: Approx. 1.48 g ® Vo
&) (59
EBlock Diagram
Vin Vour1
L ’ 4 (L flz\ O
l? on
Drive'
ocp 7 Counizz?
ON/
Ve OFF
1 7
Vourz
5 O
Drive 7
| o Cout2
OCP AMP2
GND
. 3
7T \‘/ 7T
Ics | 103




I 1-2 Motor Driver ICs

Selection Guide

2-Phase Stepper Motor Unipolar Driver ICs

Excitation Method 10 ) QUL 10 grrent (A)2.0 3.0 \l\jl;::;e&(lc;) y Package Remarks Page
SLA7022MU SLA7029M to 46 ZIP15 with Fin(SLA15Pin) 106
2-Phase Excitation SMA7022MU SMA7029M to 46 ZIP15(SMA15Pin) 106
SMA7036M to 46 ZIP15(SMA15Pin) 108
SDKO03M to 46 PS16(Surface-Mount) Two ICs are used to drive a single motor. 116
SLA7027MU SLA7024M SLA7026M | to 46 ZIP18 with Fin(SLA18Pin) 110
2-Phase/1-2 Phase SLA7031M SLA7032M SLA7033M | to 46 ZIP18 with Fin(SLA18Pin) 112
Excitation SLA7050M SLA7051M SLA7052M to 46 ZIP18 with Fin(SLA18Pin) | Built-in sequencer 114
SLA7070MR SLA7071MR | SLA7072MR | SLA7073MR | to 46 ZIP23 with Fin(SLA23Pin) | Built-in sequencer, Current sensing resistors 118
SLA7070MPR SLA7071MPR | SLA7072MPR | SLA7073MPR | to 46 Z1P23 with Fin(SLA23Pin) | Built-in sequencer, Current sensing resistors, Protection circuit | 118
2W1-2 Phase Excitation SLA7042M SLA7044M to 46 ZIP18 with Fin(SLA18Pin) 120
u Step Support SLA7065M SLA7066M SLA7067M to 46 ZIP21 with Fin(SLA21Pin) | Built-in sequencer 122
L SLA7060M SLA7061M SLA7062M to 46 ZIP21 with Fin(SLA21Pin) | Built-in sequencer 124
4W 1-2 Phase Excitation —— - — - -
4 Step Support SLA7075MR SLA7076MR | SLA7077MR | SLA7078MR | to 46 ZIP23 w!th F!n(SLAZSP!n) Bu!lt-!n sequencer, Current sensTng res!stors _ 126
SLA7075MPR SLA7076MPR | SLA7077MPR | SLA7078MPR | to 46 ZIP23 with Fin(SLA23Pin) | Built-in sequencer, Current sensing resistors, Protection circuit | 126
Serial Signal Generator for SLA704x
Part Number Power Supply Voltage (V) Package Page
PG001M 451t05.5 DIP16 128
3-Phase Stepper Motor Driver ICs
Excitation Method Part Number | Power Supply Voltage (V) | Output Current (A) Package Remarks Page
2-Phase/2-3 Phase Excitation| SLA7611M to 36 3.0 ZIP18 with Fin(SLA18Pin) 130
5-Phase Stepper Motor Driver ICs
Excitation Method Part Number Power Supply Voltage(V) Package Remarks Page
New Pentagon Drive SI-7510 to 44 DIP30Pin SLA5073+SLA5074 for Outputs 132
High Voltage 3 Phase Motor Driver ICs
Part Numper | eakdoun gttjr'g:t RonVsat| b cyage Padkage SM‘?i”h Ti?rl':l:ﬁil Protecton Cirodts Main Application Remarks Page
otage | "y | W) yee | Switeh| Number [uvLo| 0 [oce | sTp [ ssp
SMA6821MP 250V 2.0 1.4Q  |SMA 24pin | Full Mold | MOS 2 [OC) Fan Motor Built-in a 7.5V regulator output| 134
SMA6822MP 15 3.6Q | SMA 24pin | Full Mold | MOS 2 [Ole) Fan Motor Built-in a 7.5V regulator output| 134
SMA6823MP 500V 25 1.8Q2  |SMA 24pin | Full Mold | MOS 2 O 10 Fan Motor Built-in a 7.5V regulator output| 134
SMA6843MP 1.8Q2 | SMA 24pin | Full Mold | MOS 3 O 10 Fan Motor 3 shunt 136
SLA6848MP 25 1.8Q | SLA 24pin | With Fin | MOS 3 O | O Fan Motor, Dishwaher Pump 3 shunt 136
SLA6805MP 30 1.75V | SLA 23pin | With Fin | IGBT 2 O O Compressor for Refridgerator 138
SLA6816MP ) 1.75V | SLA 23pin | With Fin | IGBT 2 ] O Compressor for Refridgerator Lower noise 138
SCM1103M 600V 5.0 1.6V SCM _ |Full Mold | IGBT | 3 O O | O | O |Compressor for Refridgerator 3 shunt 140
SCM1104M 8.0 1.6V SCM _ |Full Mold | IGBT | 3 O O | O | O |Compressor for Air-conditioner, Washing Machine Drum | 3 shunt 140
SCM1101M 10 1.6V SCM  |FullMold| IGBT | 3 O O | O | O |Compressor for Air-conditioner, Washing Machine Drum | 3 shunt 140
SCM1105MF 15 1.6V SCM With Fin | IGBT 3 O O | O | O |Compressor for Air-conditioner, Washing Machine Drum | 3 shunt 140
* 1 UVLO..... Under Voltage Lock OUT
™ .. Thermal Detection
OCP .....Over Current Protection
STP ... Shoot Through Prevention
SSD ... Soft Shutdown at Overcurrent Protection
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Application Note

B Setup Precautions

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

1-2 Motor Driver ICs

B Handling Precautions

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

terminals, observe the following.

SMA7036M/SLA7031M/SLA7032M/SLA7033M

SLA7050M/SLA7051M/SLA7052M

SLA7060M/SLA7061M/SLA7062M

SLA7065M/SLA7066M/SLA7067M

SLA7070MR/SLA7071MR/SLA7072MR/SLA7073MR

SLA7070MPR/SLA7071MPR/SLA7072MPR/SLA7073MPR

SLA7075MR/SLA7076MR/SLA7077MR/SLA7078MR

SLA7075MPR/SLA7076MPR/SLA7077MPR/SLA7078MPR

SMAB800MP Series

SLAB800MP Series

SCM1100M Series

SSM1000M Series

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

SLA7022MU/SLA7029M/SMA7022MU/SMA7029M R EETH S e EXiTe]y!

BEAbsolute Maximum Ratings

(Ta=25°C)
Ratings .
D Symbol "o 70ooMU | SLA7029M | SMA7022MU | SMA7029M units
Motor Supply Voltage Vee 46 \
FET Drain-Source Voltage Voss 100 \
Control Supply Voltage Vs 46 \Y
TTL Input Voltage Vin 7 \
Reference Voltage Vrer 2 \'
Output Current lo 1 | 1.5 1 | 1.5 A
Power Dissipation Po1 4.5 (Without Heatsink) 4.0 (Without Heatsink) w
Poz 35 (Tc=25°C) 28 (Tc=25°C) W
Channel Temperature Ten +150 °C
Storage Temperature Tstg —40 to +150 °C
HElectrical Characteristics (Te25°C)
Ratings
Parameter Symbol SLA7022MU SLA7029M SMA7022MU SMA7029M Units
min typ max min typ max min typ max min typ max
Gontrol Supply Current Is 10 15 10 15 10 15 10 15 A
[condition Vs=44V Vs=44V V=44V Vs=44V
Control Supply Voltage Vs 10 24 44 10 24 44 10 24 44 10 24 44 Vv
Voss 100 100 100 100
FET Drain-Source Voltage | 17" o Vo=44V, loss=250/A Vo=44V, Ioss=2504A Vs=44V, loss=2504A Vs=44V, Ioss=2504A v
Vos [ [ 085 [ [ o6 [ [ oss [ [ o6
FET ON Voltage — \Y
[condition lo=1A, Vs=14V Io=1A, Vs=14V lo=1A, Vs=14V lo=1A, Vs=14V
] loss 4 | [ 4 4 4
, | FET Drain Leakage Gurrent | [ ion Voss=100V, Vs=44V Voss=100V, Vs=44V Voss=100V, V=44V Voss=100V, Vs=44V mA
% | FET Diode Forward Votage | 2 I EE I [ v I [ 12 I [ 1 v
3 [Condition Io=1A Io=1A Io=1A Io=1A
8 I [ [ 40 [ [ 40 [ 40 ] [ 40 ] R
g L Inout Gurrent [Condition Vi=2.4V, V=44V Vi=2.4V, Vs=44V Vin=2.4V, V=44V Vi=2.4V, V=44V H
Q P e [ [ o8 [ [ o8 [ [ o8 [ [ —os N
[Condition Vi=0.4V, Vs=44V Vi=0.4V, Vs=44V Vi=0.4V, Vs=44V Vi=0.4V, Vs=44V
Vi 2| I 2| I 2| I 2| I
| |condition lo=1A lb=1A lo=1A lo=1A
TTL Input Voltage (Active High) Vi | | 08 | | 08 | | 08 | | 08 \
[Condition Voss=100V Voss=100V Voss=100V Voss=100V
N [ 2 ] ] 2 | ] 2 | ] 2 | |
TTL Input Voltage (Active Low) |Condition Voss=100V Vpss=100V Voss=100V Voss=100V v
Vi 0.8 0.8 0.8 0.8
[Condition Io=1A Io=1A Io=1A Io=1A
8 T [ o5 ] [ 05 ] [ o5 ] [ o5 ]
] [Condition Vs=24V, Ib=0.8A Vs=24V, lo=1A Vs=24V, Ib=0.8A Vs=24V, l=1A
ol P Tas [ o7 | [ 07 | [ o7 | [ 07 |
© [ Switc