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Future of Power Electronics and the Earth

Working Together for a Greener Society

LLC Current-resonant Off-line Switching Controller

SSC3S932A
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Product Overview

By optimizing overcurrent protection in normal operation, the peak load range has been expanded.
This helps large-screen TVs deliver a sudden boost in audio output when required.

The SSC3S932A uses an external auxiliary power supply and is ideal for applications requiring low 
standby power consumption. With a wide operating voltage range of 11.9 V ≤ VCC < 32 V, the IC 
offers design friendliness in auxiliary power supply design. In addition, the IC has a wide range of 
functions and contributes to the design of compact, high-efficiency resonant power supplies.

In addition to two-level overcurrent protection (OCP), the IC incorporates a wide range of 
protections such as optocoupler open protection (OOP). The RT pin selects* which protection 
recovery mode (auto-restart or latch) to enable.

Compact and High-efficiency

*The protection recovery mode can be selected only for VCC_OVP, HVP, OLP, OOP, and TSD.
The protection recovery mode cannot be set individually for each protection function.

Various Protection Functions

Expanded Peak Load Range in Normal Operation
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Product Overview
■Description

The SSC3S932A is a controller with the SMZ* method for LLC current resonant switching power supplies, incorporating a floating 
drive circuit for a high-side power MOSFET. The IC uses an external auxiliary power supply and is ideal for applications requiring 
low standby power consumption (PIN ≤ 30 mW). The product includes useful functions such as the automatic dead time 
adjustment and the capacitive mode detection. The product achieves high efficiency, low noise, and high cost-effective power 
supply systems with few external components.
■SMZ is the Soft-switched Multi-resonant Zero Current Switch (soft switching operation during all switching periods).

SOP18

■Package ■Applications
Switching power supplies for electronic devices such as:

• Audio Visual (AV) Equipment

• Office Automation (OA) Equipment

• Industrial Apparatus

• Communication Facilities
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■Typical Application

Product Overview

See our selection guide for a complete list of 
LLC current-resonant switching power supply control ICs.

Explore More Products

■Features

• Pb-free (RoHS Compliant)
• Soft Start Function
• Capacitive Mode Detection Function
• Reset Detection Function
• Automatic Dead Time Adjustment Function
• Protections

Auto-restart:
– High-side Driver UVLO
– Overcurrent Protection (OCP):

Peak drain current detection, two-level protection
– Input Undervoltage Protection (UVP)

Auto-restart / Latched Shutdown selected by RT pin setting:
– VCC Pin Output Overvoltage Protection (VCC_OVP)
– Input Overvoltage Protection (HVP)
– Overload Protection (OLP)
– Optocoupler Open Protection (OOP)
– Thermal Shutdown (TSD)

DTS

VSEN

VCC

FB

NC

VGH

VS

VB

REG

CSS

CL

CD VGL

GND

RC

RT

VOUT2(+)

VOUT(-)

VOUT1(+)

1

15

16

17

18

4

3

2

7

6

5

12

13

14

9

8

10

11

PFC OUT

GND

External power 
supply

C1
R1
R2R3

R4

R5

R7

R6

R8

R9

R10

R11

R12

R13

R51

R52

R53

R54

R55
R56

R57

C2

C3

C4

C5

C6
C7

C8

C10
C11

C9

CV

Ci

C12
C51

C52
C53

C54

C55

D51

D52

D54

D53

PC1

U51

PC1

D2

D4

D3

Q(H)

Q(L)

T1

D1

C13

U1

https://www.semicon.sanken-ele.co.jp/common/pdf/selectionguide/sge0013.pdf
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Compact and High-efficiency
The SSC3S932A uses an external auxiliary power supply and is ideal for applications requiring low standby power consumption 
(PIN ≤ 30 mW).
With a wide operating voltage range of 11.9 V ≤ VCC < 32 V, the IC offers design friendliness in auxiliary power supply design.
In addition, the IC has functions such as automatic dead time adjustment and capacitive mode detection, and contributes to the 
design of compact, high-efficiency resonant power supplies.
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Conventional SSC3S932A

 Built-in Dead Time Detection Capacitor: No High-voltage Capacitor Required
 Capacitive Mode Detection Function: Improved Transformer Utilization!

No high-voltage capacitor required
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The SSC3S932A incorporates two-level overcurrent protection (OCP).
By optimizing overcurrent protection in normal operation, the peak load range has been expanded.
This helps large-screen TVs deliver a sudden boost in audio output when required.

SSC3S932 SSC3S932A

Startup/Restart Threshold Voltage, VRC(L) = ±1.9 V (typ.)（OCP1） Threshold Voltage, VRC(L) = ±1.9 V (typ.)（OCP1）

Normal Operation Threshold Voltage, VRC(L) = ±1.9 V (typ.)（OCP1）
Threshold Voltage, VRC(H) = ±2.8 V (typ.)（OCP2）

Sudden Overcurrent
 (e.g., Load Short) Threshold Voltage, VRC(H) = ±2.8 V (typ.)（OCP2） Threshold Voltage, VRC(H) = ±2.8 V (typ.)（OCP2）

Expanded Peak Load Range in Normal Operation

OCP1 is not activated, 
allowing momentary peak loads.
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Various Protection Functions

Protection Functions
Auto-restart:
– High-side Driver UVLO
– Overcurrent Protection (OCP):

Peak drain current detection, two-level protection
– Input Undervoltage Protection (UVP)

Auto-restart / Latched Shutdown selected by RT pin 
setting:
– VCC Pin Output Overvoltage Protection (VCC_OVP)
– Input Overvoltage Protection (HVP)
– Overload Protection (OLP)
– Optocoupler Open Protection (OOP)
– Thermal Shutdown (TSD)

*The protection recovery mode can be selected only for VCC_OVP, HVP, OLP, OOP, and TSD. The protection recovery mode cannot be set
individually for each protection function.
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Connect a capacitor to the RT pin Short the RT pin to ground

In addition to two-level overcurrent protection (OCP), the IC incorporates a wide range of protections such as optocoupler 
open protection (OOP).
The RT pin selects* which protection recovery mode (auto-restart or latch) to enable. 
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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).
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