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Buck Switching Regulator ICs
Liner Regulator (LDO) ICs
Peripheral Diodes

SANKEN ELECTRIC CO., LTD.

All information in this guide is as of the date of publication.
Please make sure that you are using the latest version of the guide.
If you need more product information, please refer to our data sheets.
https://www.sanken-ele.co.jp/en

Selection Guide

http://www.sanken-ele.co.jp/en
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Overview: Sanken’s Regulator ICs

 Basic buck switching regulator
 Simplified control
 Freewheel diode required (see p. 34)
 

 No freewheel diode required
 High-efficiency
 Higher frequencies than asynchronous switching 

regulators

 Suitable for switching-noise-sensitive applications
 Fewer external components (fixed output voltage)
 Lower input-to-output voltage difference (LDO: Low Dropout)

Asynchronous
Switching Regulator

Synchronous
Switching Regulator

LDO

Linear Regulator

Sanken’s buck regulators include high-efficiency switching regulators and low-noise linear regulators.
Our regulator ICs incorporate power transistors, enabling smaller PCB designs.

Buck Switching Regulator

→ p. 5

→ p. 6

→ p. 7

Ctrl.

Ctrl.

Ctrl.
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Selection Guide: Buck Switching Regulators

Surface Mounting

Through-hole 
Mounting

NR11xE/K, NR131x, 
SI-8008TM/TMX/HD

Fixed Output Voltage

Adjustable Output 
Voltage

Single 
Output

Adjustable Output 
Voltage SI-8010GL, NR111D Single 

Output Asynchronous

Synchronous NR263S

Asynchronous

Synchronous NR264S, SI-8205NHD
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Selection Guide: Synchronous Buck Switching Regulators

A synchronous topology enables high-efficiency and high-frequency operations compared to an asynchronous 
topology. This helps your application use small inductors, resulting in a reduction in PCB size.

High efficiency at light load (η = 86%, Io = 10 mA)

Surface 
Mounting

Synchronous 
Rectification NR263S

SI-8205NHD

NR264S

Fixed Output 
Voltage

Adjustable Output 
Voltage

5 V, 1 A

~24 V, 3 A

~18 V, 1 A

→ p. 25

→ p. 26

→ p. 27
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Selection Guide: Buck Switching Regulators with Light-load High-efficiency Function 

* Light-load high-efficiency function: 
this is to reduce power consumption 
at light load (e.g., the pulse skip or 
burst mode) by decreasing the 
number of switching times per unit 
time.

The efficiency (η) is measured at VIN = 12 V, Vo = 5 V. 

Our buck switching regulators enhance efficiency at light load. The products with the light-load high-efficiency 
function can achieve a light-load efficiency of η = 68% to 85%. (Products without this function: η = 40% to 50%)

Light-load
High-efficiency 

Function

NR111D

NR110K

NR111E

NR119E

NR131x

NR264S

Surface Mounting

Through-hole 
Mounting

Adjustable Output 
Voltage

Adjustable Output 
Voltage

NR117K

Asynchronous

Synchronous

Asynchronous

NR263S

~24 V, 4 A
η = 68%, Io = 20 mA

~24 V, 4 A
η = 70%, Io = 30 mA

~24 V, 4 A
η = 68%, Io = 20 mA

~24 V, 2 A
η = 68%, Io = 20 mA

~14 V, 3 A
η = 85%, Io = 10 mA

5 V, 1 A
η = 86%, Io = 10 mA

~24 V, 1.5 A
η = 68%, IO = 10 mA

~28 V, 1 A
η = 86%, Io = 10 mA

Fixed Output Voltage Synchronous

→ p. 20

→ p. 14

→ p. 18

→ p. 19

→ p. 21

→ p. 22

→ p. 25

→ p. 26
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Overview: LDO Linear Regulators

We offer a wide selection of linear regulators with IO = 0.25 A to 3 A and PD = 0.75 W to 3 W. 
You will find the LDO linear regulator that best suits your application.

Surface Mounting Adjustable Output Voltage

Fixed Output Voltage

≤3 W SI-3012KM

SI-3010KD

NR301E, NR302A

SI-3011ZD

SI-3120KM

SI-3033KD

~5 V, 1 A

~16 V, 1 A

~16 V, 1 A

~5 V, 3 A

12 V, 1 A

3.3 V, 1 A

→ p. 29

→ p. 30

→ p. 31

→ p. 32

→ p. 29

→ p. 30

SI-3010KM
~16 V, 1 A

→ p. 29

SI-3033KM → p. 293.3 V, 1 A
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Product Map: Buck Switching Regulators (VIN vs. IO)

SI-8000HD

SI-8205NHD

NR111E 
NR111D 
NR110K 

NR132A/S

SI-3011ZD

SI-8000GL

NR119E

SI-3000KM 
SI-3000KD

SI-8000TM
SI-8000TMX

NR301E
NR302A

SI-3000KM
SI-3000KD

NR117K

Switching Regulator IC
Linear Regulator IC

NR263S
NR264S

◆
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Product List: Asynchronous Switching Regulator ICs (Single-output) 1/2

Io Part Number
VIN (V) VO (V)

Frequencies
(kHz) High 

Efficiency at 
Light Load

Phase 
Compensation

COUT

Ceramic 
Capacitor

Package Page 
Min. Max. Fixed Adjustable Fixed Adjust-

able

1.5 A

NR117K 8 35 ― 0.8 – 24 30 ― Internal HSOP8 p. 14

SI-8008TM 4.5 43 ― 0.8 – 24 300 ― ― Internal ―
TO-252

-5L

p. 15

SI-8008TMX 4.5 43 ― 0.8 – 24 300 ― Iq(OFF)
= 1 μA Internal ― p. 16

SI-8010GL 8 53 ― 1 – 14 250 ― ― External ― DIP8 p. 17

2 A NR119E 6.5 35 ― 0.8 – 24 364 ― Internal eSOIC8 p. 18
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Product List: Asynchronous Switching Regulator ICs (Single-output) 2/2

Io Part Number
VIN (V) VO (V)

Frequencies
(kHz) High 

Efficiency at 
Light Load

Phase 
Compensation

COUT

Ceramic 
Capacitor

Package Page 
Min. Max. Fixed Adjustable Fixed Adjust-

able

3 A
NR131A 4.5 19 ― 0.8 – 14 350 ― Internal eSOIC8

p. 19
NR131S 4.5 19 ― 0.8 – 14 350 ― Internal SOIC8

4 A

NR111D 8 35 ― 0.8 – 24 350 ― Internal DIP8 p. 20

NR111E 6.5 35 ― 0.8 – 24 350 ― Internal eSOIC8 p. 21

NR110K 8 35 ― 0.8 – 24 350 ― Internal HSOP8 p. 22

5.5 A SI-8008HD 4.5 43 ― 0.8 – 24 150 ― ― Internal ― TO-263
-5L p. 23
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Product List: Synchronous Switching Regulator ICs (Multi-output)

Io Part Number
VIN (V) VO (V)

Frequencies
(kHz) High 

Efficiency at 
Light Load

Phase 
Compensation

COUT

Ceramic 
Capacitor

Package Page 
Min. Max. Fixed Adjustable Fixed Adjust-

able

1A
NR263S 8 31 5.0 ― 500 ― Internal SOP8 p. 25

NR264S 8 31 ― 3 – 18 500 ― Internal SOP8 p. 26

3 A SI-8205NHD 8 46 ― 0.5 – 24 ― 200 –
1000 ― External HSOP8 p. 27
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Product List: LDO Linear Regulator ICs

Io Part Number

VIN (V) VO (V) VIN-Vo
Minimum

Differential 
Voltage

(V)

OCP
Operation

ON/OFF
by 

External
Signal

Pd
(W)

COUT

Ceramic 
Capacitor

Package Page
Min. Max. Fixed Adjustable

1 A

SI-3033KM 3.9 17 3.3 ― 0.6 Drooping 1

TO-252
-5L p. 29

SI-3012KM 2.4 17 ― 1.28 – 5 0.6 Drooping 1

SI-3120KM 12.6 35 12.0 ― 0.6 Fold back 1

SI-3010KM 2.4 35 ― 1.1 – 16 0.6 Fold back 1

SI-3033KD 3.9 17 3.3 ― 0.6 Drooping 3 ― TO-263
-5L p. 30

SI-3010KD 2.4 35 ― 1.1 – 16 0.6 Fold back 3 ― TO-263
-5L

NR301E 2.7 30 ― 1.1 – 16 0.6 Fold back 1.4 eSOIC8
p. 31

NR302A 2.7 30 ― 1.1 – 16 0.6 Fold back 1.4 HSOP8

3 A SI-3011ZD 2.4 10 ― 1.2 – 5 0.6 Fold back 3 ― TO-263
-5L p. 32
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VIN VO

GNDGND

IC

D

L

COCIN Ctrl.

HSW

 Simplified Control
 Integrated Power MOSFET or Bipolar Transistor for Hsw
 External Freewheel Diode Required (See p. 33)

Asynchronous Buck Switching Regulator ICs
Product Information
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

NR117K 1.5 A Pulse skip 30 kHz 0.8 V 0.8 V to 24 V 8 V to 31 V 87% Drooping Auto-
restart

(1) (8) 

Circuit DiagramPin Assignment

Specifications

Iset
IN

SW
GND FB

EN
SSBS

Features
• IO = 1.5 A
• fSW = 30 kHz
• Adjustable Output Voltage
• High Efficiency by Pulse Skip Operation at Light Load 

Light-load Efficiency: η = 68% max. (IO = 10 mA , VIN = 12 V, VO = 5 V)
• Current Mode Control
• Stable with Ceramic Output Capacitors
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD, UVLO)
• Component Count Reduced by Internal Phase Compensation

HSOP8

(1) BS : Supply Voltage for Gate Drive
(2) IN : Voltage Input
(3) SW : Switching Output
(4) GND : Ground
(5) FB : Feedback Signal Input
(6) Iset : External OCP Adjustment
(7) EN : Vo ON/OFF Control
(8) SS : Soft-start

IO = 1.5 A, VIN = 30 V, High Efficiency at Light Load
Asynchronous Buck Switching Regulator IC

NR117K

* Recommended value
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

SI-8008TM 1.5 A － 300 kHz 0.8 V 0.8 V to 24 V Vo+3 V or
4.5 V to 40 V 81% Drooping Auto-

restart

Circuit DiagramPin Assignment

Specifications

Features
• IO = 1.5 A
• fOSC = 300 kHz
• Adjustable Output Voltage
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD)

TO-252-5L

(1) IN : Voltage Input
(2) SW : Switching Output
(3) GND : Ground
(4) ADJ : Feedback Signal Input
(5) SS : Soft-start and Vo ON/OFF Control

(1) (5) 

IO = 1.5 A, VIN = 43 V
Asynchronous Buck Switching Regulator IC

SI-8008TM

* Recommended value
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

SI-8008TMX 1.5 A － 300 kHz 0.8 V 0.8 V to 24 V Vo+3 V or
4.5 V to 40 V 81% Drooping Auto-

restart

Circuit DiagramPin Assignment

Specifications

Features
• IO = 1.5 A
• fOSC = 300 kHz
• Adjustable Output Voltage
• Output On/Off Function (Iq(OFF) = 1 µA)
• Protections (OCP, TSD)

TO-252-5L

(1) IN : Voltage Input
(2) SW : Switching Output
(3) GND : Ground
(4) ADJ : Feedback Signal Input
(5) VC : Vo ON/OFF Control

(1) (5) 

IO = 1.5 A, VIN = 43 V
Asynchronous Buck Switching Regulator IC

SI-8008TMX

* Recommended value
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

SI-8010GL 20 mA
to 1.5 A － 250 kHz 1.00 V 1.0 V to 14 V VO+3 V or 

8 V to 50 V 86% Fold back Auto-
restart

DIP8

(1) (8) 

Circuit DiagramPin Assignment

Specifications

B.S

CE/SS
Reg

SWOUT VIN

Comp

VREFGND

(1) GND : Ground
(2) CE/SS : Vo ON/OFF and Soft-start
(3) Reg : Internal Regulator Output
(4) SWOUT : Switching Output
(5) VIN : Voltage Input
(6) B.S : Supply Voltage for Gate Drive
(7) Comp : External Phase Compensation
(8) VREF : Feedback Signal Input

Features
• VIN = 53 V (max.)
• IO = 20 mA to 1.5 A
• fOSC = 250 kHz
• Adjustable Output Voltage
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD)

IO = 1.5 A, VIN = 53 V
Asynchronous Buck Switching Regulator IC

SI-8010GL

* Recommended value
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

NR119E 2 A Pulse skip 364 kHz 0.8 V 0.8 V to 24 V 6.5 V to 31 V 94% Drooping Auto-
restart

(1) (8) 

Circuit
Diagram

Pin Assignment

Specifications

Iset
IN

SW
GND FB

EN
SSBS

eSOIC8

(1) BS : Supply Voltage for Gate Drive
(2) IN : Voltage Input
(3) SW : Switching Output
(4) GND : Ground
(5) FB : Feedback Signal Input
(6) Iset : External OCP Adjustment
(7) EN : Vo ON/OFF
(8) SS : Soft-start

IO = 2 A, VIN = 35 V, High Efficiency at Light Load
Asynchronous Buck Switching Regulator IC

NR119E Features
• IO = 2 A
• fSW = 364 kHz
• Adjustable Output Voltage
• High Efficiency by Pulse Skip Operation at Light Load 

Light-load Efficiency: η = 68% max. (IO = 20 mA , VIN = 12 V, VO = 5 V)
• Current Mode Control
• Stable with Ceramic Output Capacitors
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD, UVLO)
• Component Count Reduced by Internal Phase Compensation

* Recommended value
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

NR131A
3 A Pulse skip 350 kHz 0.8 V 0.8 V to 14 V 4.5 V to 17 V 95% Drooping Auto-

restartNR131S

(1) (8) 
Circuit Diagram

NR131x

Pin Assignment

Specifications

NC 
IN

SW
GND FB

EN

SS
BS

eSOIC8

(1) NC : No Connection
(2) IN : Voltage Input
(3) SW : Switching Output
(4) GND : Ground
(5) FB : Feedback Signal Input
(6) EN : Vo ON/OFF Control
(7) SS : Soft-start
(8) BS : Supply Voltage for Gate Drive

Features
• IO = 3 A
• fSW = 350 kHz
• Adjustable Output Voltage
• High Efficiency by Pulse Skip Operation at Light Load 

Light-load Efficiency: η = 85% max. (IO=10 mA, VIN = 12 V, VO = 5 V)
• Current Mode Control
• Stable with Ceramic Output Capacitors
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD, UVLO)
• Component Count Reduced by Internal Phase Compensation

IO = 3 A, VIN = 19 V, High Efficiency at Light Load
Asynchronous Buck Switching Regulator ICs

NR131x Series

SOIC8
NR131A NR131S

* Recommended value
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

NR111D 4 A Pulse skip 350 kHz 0.8 V 0.8 V to 24 V 6.5 V to 31 V 94% Drooping Auto-
restart

DIP8 

(1) (8) 

Circuit 
Diagram

Pin Assignment

Specifications

Iset
IN

SW
GND FB

EN

SSBS

Features
• IO = 4 A
• fSW = 350 kHz
• Adjustable Output Voltage
• High Efficiency by Pulse Skip Operation at Light Load 

Light-load Efficiency: η = 68% max. (IO = 20 mA , VIN = 12 V, VO = 5 V)
• Current Mode Control
• Stable with Ceramic Output Capacitors
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD, UVLO)
• Component Count Reduced by Internal Phase Compensation

(1) BS： Supply Voltage for Gate Drive
(2) IN：Voltage Input
(3) SW：Switching Output
(4) GND：Ground
(5) FB：Feedback Signal Input
(6) Iset：External OCP Adjustment
(7) EN：Vo ON/OFF Control
(8) SS：Soft-start

IO = 4 A, VIN = 35 V, High Efficiency at Light Load
Asynchronous Buck Switching Regulator IC

NR111D

* Recommended value
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

NR111E 4 A Pulse skip 350 kHz 0.8 V 0.8 V to 24 V 6.5 V to 31 V 94% Drooping Auto-
restart

(1) (8) 

Circuit
Diagram

Pin Assignment

Iset
IN

SW
GND FB

EN
SSBS

eSOIC8

Features
• IO = 4 A
• fSW = 350 kHz
• Adjustable Output Voltage
• High Efficiency by Pulse Skip Operation at Light Load 

Light-load Efficiency: η = 68% max.(IO = 20 mA, VIN = 12 V, VO = 5 V)
• Current Mode Control
• Stable with Ceramic Output Capacitors
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD, UVLO)
• Component Count Reduced by Internal Phase Compensation

(1) BS : Supply Voltage for Gate Drive
(2) IN : Voltage Input
(3) SW : Switching Output
(4) GND : Ground
(5) FB : Feedback Signal Input
(6) Iset : External OCP Adjustment
(7) EN : Vo ON/OFF
(8) SS : Soft-start

IO = 4 A, VIN = 35 V, High Efficiency at Light Load
Asynchronous Buck Switching Regulator IC

Specifications

NR111E

* Recommended value
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

NR110K 4 A Pulse skip 350 kHz 0.8 V 0.8 V to 24 V 8 V to 31 V 94% Drooping Auto-
restart

(1) (8) 

Circuit DiagramPin Assignment

Specifications

Iset
IN

SW
GND FB

EN
SSBS

HSOP8

Features
• IO = 4 A
• fSW = 350 kHz
• Adjustable Output Voltage
• High Efficiency by Pulse Skip Operation at Light Load 

Light-load Efficiency: η = 70% max. (IO = 30 mA, VIN = 12 V, VO = 5 V)
• Current Mode Control
• Stable with Ceramic Output Capacitors
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD, UVLO)
• Component Count Reduced by Internal Phase Compensation

(1) BS : Supply Voltage for Gate Drive
(2) IN : Voltage Input
(3) SW : Switching Output
(4) GND : Ground
(5) FB : Feedback Signal Input
(6) Iset : External OCP Adjustment
(7) EN : Vo ON/OFF
(8) SS : Soft-start

IO = 4 A, VIN = 35 V, High Efficiency at Light Load
Asynchronous Buck Switching Regulator IC

NR110K

* Recommended value
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

SI-8008HD 5.5 A － 150 kHz 0.8 V 0.8 V to 24 V VO+3 V or
4.5 V to 40 V 83% Drooping Auto-

restart

Circuit DiagramPin Assignment

Specifications

Features
• IO = 5.5 A
• fOSC = 150 kHz
• Adjustable Output Voltage
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD)

TO-263-5L

(1) IN : Voltage Input
(2) SW : Switching Output
(3) GND : Ground
(4) ADJ : Feedback Signal Input
(5) SS : Soft-start and Vo ON/OFF Control

(1) (5) 

IO = 5.5 A, VIN = 43 V
Asynchronous Buck Switching Regulator IC

SI-8008HD

* Recommended value
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VIN VO

GNDGND

IC
L

COCIN Ctrl.

HSW

LSW

 Higher Efficiency by Synchronous Rectification
 No External Freewheel Diode Required 
 Integrated Power MOSFETs for Hsw and Lsw
 Space-saving (PCB Size Reduction)
 Smaller Inductors for Higher Frequencies

Synchronous Buck Switching Regulator ICs
Product Information
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

NR263S 1 A Pulse skip 500 kHz － 5.0 V 8 V to 31 V 92% Drooping Auto-
restart

(1) (8) 

Circuit DiagramPin Assignment

Specifications

Features
• IO = 1 A
• fSW = 500 kHz
• Fixed Output Voltage 
• High Efficiency by Pulse Skip Operation at Light Load 

Light-load Efficiency: η = 86% max. (IO = 10 mA, VIN = 12 V, VO = 5 V)
• Synchronous Rectification 
• Current Mode Control
• Stable with Ceramic Output Capacitors
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD)
• Component Count Reduced by Internal Phase Compensation

(1) SS : Soft-start
(2) BS : Supply Voltage for Gate Drive
(3) SW : Switching Output
(4) GND : Ground
(5) IN : Voltage Input
(6) EN : Vo ON/OFF Control
(7) FB : Feedback Signal Input
(8) NC : No Connection

IO = 1 A, VIN = 35 V
Synchronous Buck Switching Regulator IC

NR263S

SS 

SW
GND IN

EN

VO

NC

BS 

SOP8

* Recommended value
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

NR264S 1 A Pulse skip 500 kHz 0.8 V 3 V to 18 V 8 V to 31 V 94% Drooping Auto-
restart

(1) (8) 

Circuit DiagramPin Assignment

Specifications

Features
• IO = 1 A
• fSW = 500 kHz
• Adjustable Output Voltage
• High Efficiency by Pulse Skip Operation at Light Load 

Light-load Efficiency: η = 86% max. (IO = 10 mA, VIN = 12 V, VO = 5 V)
• Synchronous Rectification 
• Current Mode Control
• Stable with Ceramic Output Capacitors
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD)

(1) SS : Soft-start
(2) BS : Supply Voltage for Gate Drive
(3) SW : Switching Output
(4) GND : Ground
(5) IN : Voltage Input
(6) EN : Vo ON/OFF Control
(7) FB : Feedback Signal Input
(8) COMP : External Phase Compensation

IO = 1 A, VIN = 35 V
Synchronous Buck Switching Regulator IC

NR264S

IN
EN

FB

COMP

SOP8

* Recommended value

SS 

SW
GND

BS 
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Part Number IO

Frequencies Ref.
Voltage VO VIN* Efficiency

Protection Functions

Light Load Full Load OCP TSD

SI-8205NHD 3 A －
200 kHz to 

1MHz,
Adjustable

0.8 V
±1% 0.5 V to 24 V VO+3 V or

8 V to 43 V 90% Drooping Auto-
restart

Circuit
Diagram

Pin Assignment

Specifications

Features
• IO = 3 A
• Adjustable Switching Frequency: fOSC = 200 kHz to 1 MHz
• Adjustable Output Voltage
• Synchronous Rectification 
• Current Mode Control
• Stable with Ceramic Output Capacitors
• Soft-start Function
• Output On/Off Function
• Protections (OCP, TSD, UVLO)

HSOP8 

(1) (8) 
GND 

VIN

FSET COMP

FB
BS
SW

EN/SS

(1) GND : Ground
(2) EN/SS : Vo ON/OFF Control and Soft-start
(3) VIN : Voltage Input
(4) FSET : Frequency Adjustment
(5) COMP : External Phase Compensation
(6) FB : Feedback Signal Input
(7) BS : Supply Voltage for Gate Drive
(8) SW : Switching Output

IO = 3 A, VIN = 46 V
Synchronous Buck Switching Regulator IC

SI-8205NHD

* Recommended value
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VIN VO

GNDGND

IC

COCIN Ctrl.

 Suitable for Switching-noise-sensitive Applications
 Fewer External Components
 Integrated Power MOSFET or Bipolar Transistor for Series Pass Switch
 Low-dropout (Lower Input-to-Output Voltage Difference)

LDO Linear Regulator ICs
Product Information
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Part Number IO
VDIF

(IO ≤ 1 A)
Ref.

Voltage VO

VIN
(Maximum 

rating)
VIN*

COUT

Ceramic 
Capacitor

Protection Functions

OCP TSD

SI-3033KM
1 A 0.6 V

－ 3.3 V
17 V

Vo+1 V
Drooping Auto-

RestartSI-3012KM 1.28 V 1.28 V to 5 V 2.4 V to Vo+1 V

SI-3120KM
1 A 0.6 V

－ 12 V
35 V

≤15 V
－ Fold back Auto-

restartSI-3010KM 1.1 V 1.1 V to 16 V 2.4 V to 27 V

Circuit DiagramPin Assignment

Specifications

Features
• IO = 1 A 
• VDIF (= VIN - VO) ≤ 0.6 V (IO = 1 A)
• Output On/Off Function (Iq(OFF) ≤ 1 µA)
• Protections (OCP, TSD)

SI-3012KM

TO-252-5L

(1) VC : Vo ON/OFF Control
(2) VIN : Voltage Input
(3) GND : Ground
(4) VO : Output
(5) Sense(ADJ) : Output Voltage Detection/

Feedback Signal Input

(1) (5) 

Lo
ad

IO = 1 A, VIN = 17 V/35 V
Linear Regulator ICs

SI-3000KM Series 

* Recommended value
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Part Number IO
VDIF

(IO ≤ 1 A)
Ref.

Voltage VO

VIN
(Maximum 

Rating)
VIN*

COUT

Ceramic 
Capacitor

Protection Functions

OCP TSD

SI-3033KD 1 A 0.6 V － 3.3 V 17 V Vo+1 V Drooping Auto-
Restart

SI-3010KD 1 A 0.6 V 1.0 V 1.1 V to 16 V 35 V 2.4 V to 27 V － Fold back Auto-
restart

Features
• IO = 1 A
• VDIF (= VIN - VO) ≤ 0.6 V (IO = 1 A)
• Stable with Ceramic Output Capacitors
• Output On/Off Function (Iq(OFF) ≤ 1 µA)
• Protections (OCP, TSD)

Pin Assignment

Specifications

TO-263-5L

(1) VC : Vo ON/OFF Control
(2) VIN : Voltage Input
(3) GND : Ground
(4) Vo : Output
(5) Sense(ADJ) : Output Voltage Detection/

Feedback Signal Input

SI-3010KD

(1) (5) 

Lo
ad

IO = 1 A, VIN = 17 V/35 V
Linear Regulator ICs 

SI-3000KD Series

* Recommended value

Circuit Diagram
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Part Number IO
VDIF

(IO ≤ 1 A)
Ref.

Voltage VO

VIN
(Maximum 

rating)
VIN*

COUT

Ceramic 
Capacitor

Protection Functions

OCP TSD

NR301E
1 A 0.6 V 1.0 V 2.5 V to 15 V 30 V ≤27 V Fold Back Auto-

restartNR302A

(1) (8) 

Circuit DiagramPin Assignment

Specifications

NC
ADJ

GND
NC Vc

NC
VinVo

NR301E

NR301E: eSOIC8
NR302A: HSOP8

(1) VO : Output
(2) ADJ : Feedback Signal Input
(3) GND : Ground
(4) NC : No Connection
(5) VC : Vo ON/OFF Control
(6) NC : No Connection
(7) NC : No Connection
(8) Vin : Voltage Input

Features
• IO = 1 A
• VDIF (= VIN - VO) ≤ 0.6 V (IO = 1 A)
• Adjustable Output Voltage
• Stable with Ceramic Output Capacitors
• Output On/Off Function
• Protections (OCP, TSD, UVLO)
 

IO = 1 A, VIN = 30 V
Linear Regulator ICs 

NR301E, NR302A

* Recommended value
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Part Number IO
VDIF

(IO ≤ 3 A)
Ref.

Voltage VO

VIN
(Maximum 

rating)
VIN*

COUT

Ceramic 
Capacitor

Protection Functions

OCP TSD

SI-3011ZD 3 A 0.6 V 1.1 V 1.2 V to 5 V 10 V 2.4 V to 6 V － Drooping Auto-
restart

Features
• IO = 3 A
• VDIF (= VIN - VO) ≤ 0.6 V (IO = 3 A)
• Output On/Off Function (Iq(OFF) ≤ 1 µA)
• Protections (OCP, TSD) 

TO-263-5L

SI-3011ZD

(1) (5) 

Circuit DiagramPin Assignment

Specifications

Lo
ad

(1) VC : Vo ON/OFF Control
(2) VIN : Voltage Input
(3) GND : Ground
(4) Vo : Output
(5) Sense(ADJ) : Output Voltage Detection/

Feedback Signal Input

IO = 3 A, VIN = 10 V
Linear Regulator IC 

SI-3011ZD

* Recommended value



SGE0002  Jun. 16, 2025 p. 33

VIN VO

GNDGND

IC

D

L

COUTCIN Ctrl.

HSW

Freewheel Diode

Freewheel Diodes for
Buck Switching Regulator ICs
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Part Number VRM IF VF

SJPB-D4

40 V

1.0 A 0.55 V

SJPB-H4
2.0 A

0.55 V

SJPE-H4 0.60 V

SJPB-L4 3.0 A 0.55 V

SJPW-T4 5.0 A 0.55 V

SJPB-D6

60 V

1.0 A 0.68 V

SJPB-H6 2.0 A 0.69 V

SJPB-L6 3.0 A 0.70 V

 Schlocky Diodes
 VRM = 40 V to 60 V
 IF = 1 A to 5 A

Product List: Freewheel Diodes

Package: SJP

Y

Z

X

X / Y / Z = 4.5 : 2.6 : 2.15 (mm)
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Power Supply Design Examples

Our power supply design examples for DC/DC converters are available on our website.
You can also apply for an evaluation board from our online form.

Power Supply Design Examples 
Special Page

Japanese page only

https://www.semicon.sanken-ele.co.jp/support/evalboard/dcdc.html
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Important Notes

All data, illustrations, graphs, tables and any other information included in this document (the 
“Information”) as to Sanken’s products listed herein (the “Sanken Products”) are current as of the 
date this document is issued. The Information is subject to any change without notice due to 
improvement of the Sanken Products, etc. Please make sure to confirm with a Sanken sales 
representative that the contents set forth in this document reflect the latest revisions before use.
The Sanken Products are intended for use as components of general purpose electronic 

equipment or apparatus (such as home appliances, office equipment, telecommunication 
equipment, measuring equipment, etc.). Prior to use of the Sanken Products, please put your 
signature, or affix your name and seal, on the specification documents of the Sanken Products 
and return them to Sanken. When considering use of the Sanken Products for any applications 
that require higher reliability (such as transportation equipment and its control systems, traffic 
signal control systems or equipment, disaster/crime alarm systems, various safety devices, etc.), 
you must contact a Sanken sales representative to discuss the suitability of such use and put your 
signature, or affix your name and seal, on the specification documents of the Sanken Products 
and return them to Sanken, prior to the use of the Sanken Products. The Sanken Products are not 
intended for use in any applications that require extremely high reliability such as: aerospace 
equipment; nuclear power control systems; and medical equipment or systems, whose failure or 
malfunction may result in death or serious injury to people, i.e., medical devices in Class III or a 
higher class as defined by relevant laws of Japan (collectively, the “Specific Applications”). 
Sanken assumes no liability or responsibility whatsoever for any and all damages and losses that 
may be suffered by you, users or any third party, resulting from the use of the Sanken Products in 
the Specific Applications or in manner not in compliance with the instructions set forth herein.
In the event of using the Sanken Products by either (i) combining other products or materials or 

both therewith or (ii) physically, chemically or otherwise processing or treating or both the same, 
you must duly consider all possible risks that may result from all such uses in advance and 
proceed therewith at your own responsibility.
Although Sanken is making efforts to enhance the quality and reliability of its products, it is 

impossible to completely avoid the occurrence of any failure or defect or both in semiconductor 
products at a certain rate. You must take, at your own responsibility, preventative measures 
including using a sufficient safety design and confirming safety of any equipment or systems 
in/for which the Sanken Products are used, upon due consideration of a failure occurrence rate 
and derating, etc., in order not to cause any human injury or death, fire accident or social harm 
which may result from any failure or malfunction of the Sanken Products. Please refer to the 
relevant specification documents and Sanken’s official website in relation to derating.
No anti-radioactive ray design has been adopted for the Sanken Products.
The circuit constant, operation examples, circuit examples, pattern layout examples, design 

examples, recommended examples, all information and evaluation results based thereon, etc., 
described in this document are presented for the sole purpose of reference of use of the Sanken 
Products.

Sanken assumes no responsibility whatsoever for any and all damages and losses that may be 
suffered by you, users or any third party, or any possible infringement of any and all property 
rights including intellectual property rights and any other rights of you, users or any third party, 
resulting from the Information.
No information in this document can be transcribed or copied or both without Sanken’s prior 

written consent.
Regarding the Information, no license, express, implied or otherwise, is granted hereby under 

any intellectual property rights and any other rights of Sanken.
Unless otherwise agreed in writing between Sanken and you, Sanken makes no warranty of any 

kind, whether express or implied, including, without limitation, any warranty (i) as to the quality 
or performance of the Sanken Products (such as implied warranty of merchantability, and 
implied warranty of fitness for a particular purpose or special environment), (ii) that any Sanken 
Product is delivered free of claims of third parties by way of infringement or the like, (iii) that 
may arise from course of performance, course of dealing or usage of trade, and (iv) as to the 
Information (including its accuracy, usefulness, and reliability).
In the event of using the Sanken Products, you must use the same after carefully examining all 

applicable environmental laws and regulations that regulate the inclusion or use or both of any 
particular controlled substances, including, but not limited to, the EU RoHS Directive, so as to be 
in strict compliance with such applicable laws and regulations.
You must not use the Sanken Products or the Information for the purpose of any military 

applications or use, including but not limited to the development of weapons of mass 
destruction. In the event of exporting the Sanken Products or the Information, or providing them 
for non-residents, you must comply with all applicable export control laws and regulations in 
each country including the U.S. Export Administration Regulations (EAR) and the Foreign 
Exchange and Foreign Trade Act of Japan, and follow the procedures required by such applicable 
laws and regulations.
Sanken assumes no responsibility for any troubles, which may occur during the transportation of 

the Sanken Products including the falling thereof, out of Sanken’s distribution network.
Although Sanken has prepared this document with its due care to pursue the accuracy thereof, 

Sanken does not warrant that it is error free and Sanken assumes no liability whatsoever for any 
and all damages and losses which may be suffered by you resulting from any possible errors or 
omissions in connection with the Information.
Please refer to our official website in relation to general instructions and directions for using the 

Sanken Products, and refer to the relevant specification documents in relation to particular 
precautions when using the Sanken Products.
All rights and title in and to any specific trademark or tradename belong to Sanken and such 

original right holder(s).
DSGN-CEZ-16003


	Selection Guide
	Contents
	Overview: Sanken’s Regulator ICs
	Selection Guide: Buck Switching Regulators
	Selection Guide: Synchronous Buck Switching Regulators
	Selection Guide: Buck Switching Regulators with Light-load High-efficiency Function 
	Overview: LDO Linear Regulators
	Product Map: Buck Switching Regulators (VIN vs. IO)
	Product List: Asynchronous Switching Regulator ICs (Single-output)
	Product List: Synchronous Switching Regulator ICs (Multi-output)
	Product List: LDO Linear Regulator ICs
	Asynchronous Buck Switching Regulator ICs�Product Information
	NR117K
	SI-8008TM
	SI-8008TMX
	SI-8010GL
	NR119E
	NR131x Series
	NR111D
	NR111E
	NR110K
	SI-8008HD

	Synchronous Buck Switching Regulator ICs�Product Information
	NR263S
	NR264S
	SI-8205NHD

	LDO Linear Regulator ICs�Product Information
	SI-3000KM Series 
	SI-3000KD Series
	NR301E, NR302A
	SI-3011ZD

	Freewheel Diodes for�Buck Switching Regulator ICs
	Product List: Freewheel Diodes

	Power Supply Design Examples
	Important Notes

