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Description 

The RRW43110 is an advanced synchronous 

rectifier (SR) controller that works with both MOSFET 

and GaN devices. With Renesas’ proprietary lossless 

VDS sensing technology, the RRW43110 is optimized 

to work with multiple topologies, such as half-wave 

LLC (HWLLC), and other half-bridge resonant 

converters, up to 300 kHz switching frequency. 

The device works with an external power-switch 

device to replace the main rectifying diode on the 

secondary side of the power converter to achieve 

high efficiency. This versatility makes the RRW43110 

ideal for the newest high power density power supply 

applications (3 W/cm3) up to 500 W. 

The RRW43110 has the ability to support a wide 

output voltage range up to 48 V or higher under all 

operating conditions to accommodate a wide array of 

power supply applications. 

Moreover, the RRW43110 supports both low-power 

mode and sleep mode, which optimizes the efficiency 

at light load and no-load conditions. 

Features 
■ Optimized to support topologies such as HWLLC, 

and other half-bridge resonant converters 

■ Support operating switching frequency up to 

300 kHz 

■ Optimized lossless VDS-based SR sensing 

■ Supports wide output voltage range up to 48 V or 

higher 

■ Supports both high-side and low-side synchronous 

rectification topologies 

■ Intelligent low power management achieves ultra-

low no-load operating current 

■ 6-pin SOT23 package, supports compact system 

design 

Applications 
■ Rapid-charging AC/DC adapters for smart phones, 

tablets, notebooks, and other portable devices. 

■ Power tools 

■ Electric bicycles 

■ Industrial power 

■ Home appliance 

■ Motor control 
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1. Overview 

1.1 Block Diagram 
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Figure 1. RRW43110 Functional Block Diagram 

 

1.2 Typical Application 

AC

RRW11011

VHB

HO

LO

GND

CS

BDRV1

VIN

SW

ASU

VHB_SNS

VCC

VBULK

VBO

MUL

VBO

NTC

DFET

SW

T1

T2

BDRV1

BSNS1

FB

BSNS1

SW

VBO

BSNS1

BDRV1

HG

VS

LG

PGND

VB

VCC

LIN CTRL

HIN

SGND

VHB
VCC

RRW40120

VHB

BDRV2BDRV2

BSNS2 BSNS2

VCC

CE1

BSNS2

BDRV2 RETURN

VBUS

RRW30120

VBUSG

VBUS

CC2

CC1

GPIO2GPIO1

VIN

IS+

SD

OPTO

VDD

DPDN

DET

VCC

GND

IS- CC2

CC1

D+

D-

T2

VIN

VD OUT

DET

VSS

+

-
RRW43110

VCC2

VCC2

 

Figure 2. RRW43110 Application Circuit with RRW11011, RRW40120 and RWW30120 
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Figure 3. RRW43110 for SR Power Switch VDS < 145V and Low-Side SR Applications with Direct VIN LDO Charging 
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Figure 4. RRW43110 for SR Power Switch VDS > 145V and Low-Side SR Applications with Direct VIN LDO Charging 
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Figure 5. RRW43110 for SR Power Switch VDS < 145V and High-Side SR Application with Auxiliary Winding Charging 
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2. Pin Information 

2.1 Pin Assignments  
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Figure 6. Top View 6-Pin SOT23 Package 

2.2 Pin Descriptions 

Pin Number Pin Name Type Description 

1 VCC Power input It provides voltage supply for internal logic circuit and SR power switch driver. Connect this 

pin to a capacitor. 

2 VIN Analog input Connected to the output capacitor positive node or auxiliary winding output positive node. 

3 DET Analog input It provides adaptive VDS sensing function for VDS ≥ 145 V applications 

4 VD Analog input It provides adaptive VDS sensing function for VDS < 145 V applications 

5 VSS IC GND IC Ground 

6 OUT Analog output Synchronous rectifier power switch gate driver 
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3. Specifications 

3.1 Absolute Maximum Ratings 

Caution: Do not operate at or near the maximum ratings listed for extended periods of time. Exposure to such 

conditions can adversely impact product reliability and result in failures not covered by warranty. 
 

Parameter Symbol Minimum Maximum Unit 

OUT pin voltage VG -0.6 10 V 

OUT pin peak pulldown current IG -3  A 

VCC voltage VVCC -0.6 10 V 

VD pin voltage VVD -1.5 145 V 

VIN pin voltage VVIN -0.6 60 V 

DET pin voltage VDET -0.6 5.5 V 

Storage Temperature Range TST -65 150 °C 

ESD rating per JEDEC JESD22-A114  - 2000 V 

 

3.2 Recommended Operating Conditions 
 

Parameter Minimum Maximum Unit 

VCC voltage 3 V
VCC_OVP V 

VD pin voltage -1 135 V 

VIN pin voltage 4 58 V 

DET pin voltage 0 5 V 

Junction temperature -40 125 °C 

3.3 Thermal Specifications 
 

Parameter Symbol Condition Typical Value Unit 

Thermal Resistance θJA Junction to ambient 208 °C/W 
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3.4 Electrical Specifications 

VVCC = 7.5 V, -40 °C ≤ TA ≤ 85 °C, unless otherwise specified. 

Parameter Symbol Test Conditions Min. Typ. Max. Unit 

VCC Section 

Upper limit of VCC pin 

operating voltage 

V
VCC_UPPER Depending on product options  7.5/ 

6 

 V 

Operation current I
VCC VVCC = 7.5 V, 100 kHz, 

with 2.2 µF cap 

 3.1  mA 

VVCC = 7.5 V, 100 kHz, 

OUT pin floating 

 2.1  mA 

Low power mode current I
VCC_LP Low power mode, 

VVCC = 7.5 V, OUT pin floating 

 2.0  mA 

Sleep mode current, no load I
VCC_SLEEP Sleep mode, 

VVCC = 7.5 V, OUT pin floating 

 210  µA 

VVCC POR threshold V
VCC_POR   3.3  V 

VVCC UVLO threshold V
VCC_ULVO

   2.75  V 

VVCC OVP protection threshold V
VCC_OVP  VVCC = 7.5 V  114% * VVCC_UPPER  V 

VVCC = 6 V  118% * VVCC_UPPER  V 

SR Gate Driver Section 

Gate pull-up resistor R
UP   5.7  Ω 

Gate pull-down resistor R
DOWN   0.64  Ω 

Maximum pull down current I
PULLDOWN VVCC = 6 V, CL = 4.5 nF  2.4  A 

Gate high voltage V
G_H   VCC - 0.2  V 

Gate low voltage V
G_L    0.2 V 

Gate rising time t
G_RISE 10% V to 90% V, 

CL = 4.5 nF (VVCC = 5 V) 

  128 ns 

Turn on propagation delay t
ON_DELAY Gate signal to 50% V,  

CL = 4.5 nF (VVCC = 5 V) 

  88 ns 

Gate falling time t
G_FALL 90% V to 10% V, 

CL = 4.5 nF (VVCC = 5 V) 

  22 ns 

Turn off propagation delay t
OFF_DELAY Gate signal to 50% V  

CL = 4.5 nF (VVCC = 5 V) 

  25 ns 

SR turn-on threshold V
ON_TH Depending on product options  -120/ 

-230 

 mV 

SR turn-off threshold V
OFF_TH   -3  mV 

Minimum on-time t
ON_MIN Depending on product options  0.3/0.4/0.6/1  µs 

1. Compliance to datasheet limits is assured by one or more methods: production test, characterization, and/or design. 

2. Compliance to limits is assured by characterization and design. 
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4. Functional Description 

The RRW43110 is a synchronous rectifier controller that uses Renesas’ proprietary lossless sensing technology 

to monitor the SR power device drain-to-source (VDS) to determine the driver timing and regulates its gate 

voltage level. 

The RRW43110 is optimized for high efficiency operation of a wide output voltage range applications up to 48 V 

or higher with minimum external components. 

The RRW43110 enters low power mode or sleep mode when the switching frequency of the power converter is 

low. The operating current automatically decreases in order to reduce light load or no-load power loss of the 

whole system. 

4.1 Pin Detail 

4.1.1 Pin 1 – VCC 

Output of the internal VVCC LDO regulator. It provides bias voltage for the controller. A capacitor (typical 1 µF or 

2.2 µF) must be connected between the VCC pin and GND. When an electrolytic capacitor is used, a decoupling 

capacitor of 0.1 µF or so should be connected between the VCC pin and GND. 

4.1.2 Pin 2 – VIN 

Connected to the output capacitor positive node or auxiliary winding output port. 

4.1.3 Pin 3 – DET 

Used for adaptive VDS sensing function to support VDS ≥ 145 V applications. 

4.1.4 Pin 4 – VD 

Synchronous rectifier power-switch drain voltage sensing. Used for adaptive VDS sensing function to support  

VDS < 145 V applications. Connect this pin as close to the drain of the power switch as possible to avoid noise 

coupling from the traces. 

4.1.5 Pin 5 – VSS 

IC ground. 

4.1.6 Pin 6 – OUT 

Gate driver for the external synchronous MOSFET/GaN switch. 

4.2 VDS Sensing and Synchronous Rectifier Driving Scheme 

The RRW43110 is a synchronous rectifier controller that uses Renesas’ proprietary lossless sensing technology 

to monitor the drain-to-source voltage (VDS) of the synchronous power switch to determine the driver turn-on 

timing. The RRW43110 is capable of analyzing VDS waveform from VD pin or DET pin (depending on the product 

option) to analyze the primary main switch action. 

The RRW43110 only enables SR turn-on detection when primary turn-off is confirmed. This avoids the 

synchronous rectifier power switch turn-on during transformer ringing and primary auxiliary switch on/off. When 

the SR turn-on is enabled, the RRW43110 turns on the synchronous rectifier power switch when the VDS is 

below the VON_TH, indicating that a current is going through the body diode of the synchronous rectifier power 

switch. During the SR turn on event, the control logic enables the built-in SR driver to pull up the gate voltage of 

the synchronous rectifier power switch to the VVCC voltage. The driver has a minimum on-time (tON_MIN) to avoid 

the noise from turning off the driver immediately. 

The SR gate voltage driven to full VVCC voltage can minimize the conduction loss during SR turn-on time. 

However, it has a drawback when operating at CCM condition. When a power converter works in CCM mode, the 

SR current slope at turn-off is high. Long delay caused by discharging the synchronous rectifier power switch 
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gate from full VVCC voltage to its VGS_TH level will result in the negative current of the secondary winding. This will 

significantly increase the turn-off power loss during CCM operation.  

Therefore, after the minimum on-time, the driver disables the pull-up. In addition, with the intelligent regulation of 

the SR control block, RRW43110 samples and regulates VDS voltage to VREG_TH. When the VDS voltage drops to 

VREG_TH, RRW43110 reduces the gate voltage close to its VGS_TH level (shown in Figure 7). 

The SR driver is turned off when the VDS reaches VOFF_T., since the synchronous rectifier power switch gate 

voltage is already reduced close to the VGS_TH threshold level and the synchronous rectifier power switch can be 

turned off with small delay. As a result, the turn off power loss at CCM mode can be greatly reduced. After the 

SR driver turns off, the VDS rises. 

t

t

ISD

VREG_TH

VON_TH

VOFF_TH

VGATE

VGS_TH

tON_MIN tREGULATION  

Figure 7. SR Power Switch Gate Voltage VGATE 

4.3 Sleep Mode 

Based on VDS sensing, the RRW43110 will detect the switching frequency of the power converter. When 

RRW43110 senses that the power converter does not switch for the pre-defined period, the RRW43110 will turn 

off most of its function blocks and enter sleep mode to reduce the IC current consumption. Once the power 

converter starts to switch again, RRW43110 will exit the sleep mode and re-enter the normal mode. 

5. Application Information 

The layout of the system printed circuit board (PCB) is very important for high performance of the controller IC in 

terms of accurate signal sensing and lower driving related loss. 

Switching  the active device on and off in the switch-mode power supply causes fast current and voltage change 

in the circuit. Such fast current change induces voltage transient on the parasitic impedance of the power 

devices, interconnect or circuit traces. This voltage transient may be picked up by the signal sensing circuit of 

the controller and may compromise its performance. Therefore, it is important to reduce this voltage transient by 

minimizing the parasitic impedance with proper layout. The critical components must be placed as close to each 

other as possible and be connected with wide and short traces. 

Figure 8 shows the critical components and their connections on the secondary side of the power converter with 

a synchronous rectifier. The synchronous rectifier power switch and the output capacitor must be close to each 
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other. And the PCB trace between them must be wide and short. The VSS pin of the RRW43110 must be 

connected to the source of the power switch with single-point connection. If vias are used in the layout for the 

ground connection, it is recommended to use at least two vias in parallel to reduce their impedance. 

To reduce the ringing at the turn-on and turn-off transient of the synchronous rectifier power switch, the gate 

driving current loop must be as small as possible. 

The VCC pin capacitor (CVCC) must be as close to the IC as possible. The traces connecting the capacitor to the 

IC pins should be as short as possible. 

COUT

Power Current 
Loop

Gate Driving 
Current Loop

CVCC

OUT VSS

RRW43110

VCC

 

Figure 8. Power Loops at the Secondary Side of the Converter 

Figure 9 shows the connection for VDS voltage sensing via VD pin. It is important that the source of the 

synchronous rectifier power switch is directly connected to the VSS pin of the RRW43110. The VD pin must be 

connected as close to the drain of synchronous rectifier power switch as possible. The voltage sensing loops 

must be minimized to reduce the coupling of noise. 
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Figure 9. Voltage Sensing Loops at the Secondary Side of the Converter 
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6. Package Outline Drawings 

 

 

Figure 10. Package Outline Drawings 

7. Ordering Information 

Part Number 

Options 

Package Carrier Type 

Minimum on-time V
VCC_UPPER Voltage Sleep Mode Enabled 

RRW43110-430 0.6 µs  7.5 V Yes SOT23-6 Tape and Reel (1) 

Notes: 

1: Tape and reel packing quantity is 3,000/reel. Minimum packing quantity is 3,000. 

8. Revision History 
 

Revision Date Description 

0.03 Mar 2, 2026 Updated ordering information 

0.02 Jun 5, 2025 Updated ordering information and recommended operating conditions 

0.01 Apr 16, 2025 Initial release.  
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IMPORTANT NOTICE AND DISCLAIMER 

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL 
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING 
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND 
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS. 
 
These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1) 
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3) 
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These resources 
are subject to change without notice. Renesas grants you permission to use these resources only to develop an application 
that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is granted to any 
other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims responsibility for, and you 
will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses, or liabilities arising from 
your use of these resources. Renesas' products are provided only subject to Renesas' Terms and Conditions of Sale or other 
applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise alters any applicable 
warranties or warranty disclaimers for these products. 

 

 

(Disclaimer Rev.1.01) 

Corporate Headquarters 

TOYOSU FORESIA, 3-2-24 Toyosu 
Koto-ku, Tokyo 135-0061, Japan 
www.renesas.com 

Contact Information 

For further information on a product, technology, the most 
up-to-date version of a document, or your nearest sales 
office, please visit www.renesas.com/contact-us 

Trademarks 

Renesas and the Renesas logo are trademarks of Renesas 
Electronics Corporation. All trademarks and registered 
trademarks are the property of their respective owners. 
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