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1 Product Overview 

 Introduction 

GHD3125R is a three-phase 36V gate drive integrated circuit used to drive P/NMOS power transistors, 

and is suitable for DC brushless motor applications such as low-voltage fans and water pumps. This chip 

integrates 5V LDO, has a current-carrying capacity of 60mA, and can provide power for internal logic 

circuits and external MCU. Multiple protection functions are built in GHD3125R, including undervoltage 

protection, input straight-through protection, and startup protection. It has a dead time of 400ns to 

effectively ensure normal operation of the system. At the same time, it provides an output driving voltage 

of 11V, has excellent sink current capability, and can effectively drive the external P/NMOS power 

transistors. 

 Main characteristics 

⚫ Three-phase gate driver for P/NMOS power transistors 

⚫ Recommended range of supply voltage: 5.5V~30V 

⚫ Built-in 5V/60mA LDO 

⚫ HO output current+260mA/-80mA@Vsup=24V 

⚫ LO output current+50mA/-240mA@Vsup=24V 

⚫ Low standby power consumption 

⚫ 3.3V/5V input logic compatibility 

⚫ LDO overload start protection 

⚫ Built-in power undervoltage protection UVLO 

⚫ Built-in straight-through prevention function 

⚫ Built-in 400ns dead time 

⚫ Matching of high and low-side channels 

 Application scope 

Widely used in DC brushless motor systems such as floor fans and circulating pumps. 
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2 Pin Information 

 Pin distribution 

Figure 1 Distribution Diagram of GHD3125R Pins 
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 Pin functional description 

Table 1 Legends/Abbreviations Used in Output Pin Table 

Name Abbreviation Definition 

Pin name 
Unless otherwise specified in the bracket below the pin name, the pin functions during 

and after reset are the same as the actual pin name 

Pin type 

P Power pin or ground 

I Only input pin 

O Only output pin 

Table 2 Description of Sorting by Pin Number of GHD3125R 

Name Type Functional description Pin No. 

VSUP2 P LDO power supply terminal 1 

VSUP1 P Drive power supply terminal 2 

HO3 O Phase 3 high-side output 3 
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Name Type Functional description Pin No. 

LO3 O Phase 3 low-side output 4 

HO2 O Phase 2 high-side output 5 

LO2 O Phase 2 low-side output 6 

HO1 O Phase 1 high-side output 7 

LO1 O Phase 1 low-side output 8 

LIN1 I Phase 1 low-side input 9 

HIN1 I Phase 1 high-side input 10 

LIN2 I Phase 2 low-side input 11 

HIN2 I Phase 2 high-side input 12 

LIN3 I Phase 3 low-side input 13 

HIN3 I Phase 3 high-side input 14 

GND P Grounding end of the chip 15 

5V P 5V output end (external stabilizing capacitor, supplying power to MCU) 16 
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3 Block Diagram Logic 

 Internal block diagram 

Figure 2 GHD3125R Internal Block Diagram 
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 Logic truth value 

Table 3 Logic Truth Value 

LIN HIN LO HO 

0 0 OFF OFF 

0 1 OFF ON 

1 0 ON OFF 

1 1 OFF OFF 

Suspension Suspension OFF OFF 
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Note: 

(1) 1: Logic high level, 0: Logic low level. 

(2) ON: VHO=VSUP1-11V, VLO=11V  OFF: VHO=VSUP1, VLO=0V. 

(3) It is recommended to maintain a strong input state at the input port to avoid unstable states such as high 

resistance and suspension.  
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4 Electrical Characteristics 

 Recommended safe operating range 

TA=25℃; unless otherwise specified, all pins take GND as the reference points. 

Table 4 General Operating Conditions 

Symbol Parameter MIN TYP MAX Unit 

VSUP1  5V supply voltage 5.5 24 30 V 

VSUP2 Driving supply voltage 5.5 24 30 V 

VIN Input voltage (HIN/LIN) 0 - 5  V 

TA Ambient temperature (Note 1) -40 - 85 ℃ 

Note: 

(1) TA represents the ambient temperature at which the circuit operates. 

(2) Operation beyond the recommended conditions for a long time may affect its reliability. 

 Absolute maximum rated value 

TA=25℃; unless otherwise specified, all pins take GND as the reference points. When the specified 

range of the absolute maximum rated value is exceeded, permanent damage may be caused to the chip. 

Table 5 Power Consumption 

Symbol Description MIN MAX Unit 

PD Maximum power consumption - 1.4 W 

Note:  

(1) At any time, the power consumption cannot exceed PD. The calculation formula for the maximum power 

consumption at different ambient temperatures is: PD=(150℃-TA)/θJA。 

(2) 150℃ is the maximum operating junction temperature of the circuit, TA is the operating ambient temperature 

of the circuit, and θJA is the thermal resistance of the package. 

Table 6 Temperature Characteristics 

Symbol Description MIN MAX Unit 

Ts Storage temperature -55 150 ℃ 

θJA Junction-to-ambient thermal resistance - 89 ℃/W 

TJ Junction temperature - 150 ℃ 

TL Pin welding temperature (duration 10s) - 260 ℃ 

Table 7 Maximum Rated Voltage Characteristics 

Symbol Description MIN MAX Unit 

VSUP1 Driving supply voltage -0.3 40 
V 

VSUP2  5V supply voltage -0.3 40 
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Symbol Description MIN MAX Unit 

VLDO LDO output voltage -0.3 5.5 

VHO High-side output voltage VSUP1-14 VSUP1+0.3 

VLO Low-side output voltage -0.3 14 

VIN Logic input voltage -0.3 5.5 

Table 8 Maximum Rated Current Characteristics 

Symbol Description MIN MAX Unit 

Iload LDO output current 0 100 mA 

Table 9 ESD Characteristics 

Symbol Description MIN MAX Unit 

VESD（HBM） Electrostatic discharge voltage (human body model) - 2000 V 

Note: For human body model, the 100pF capacitor is discharged through a 1.5kΩ resistor. 

 Electrical characteristic parameters 

TA=25℃, VSUP1=VSUP2=VSUP=24V, the ground capacitance of GND=0 VSUP and the ground resistance of 

5V are both 1μF, and unless otherwise specified, all pins take GND as the reference point.  

Table 10 Supply Voltage Parameters 

Symbol Parameter MIN TYP MAX Unit 

VSUPHY+ VSUP undervoltage high-level potential 3.8 4.0 4.4 V 

VSUPHY- VSUP undervoltage low-level potential 3.6 3.8 4.2 V 

VSUPHY VSUP undervoltage hysteresis level 0.1 0.2 0.4 V 

Table 11 Supply Current Parameters 

Symbol Parameter Condition MIN TYP MAX Unit 

ISUPQ VSUP quiescent current VHIN=VLIN=0 500 650 1000 μA 

ISUPD VSUP dynamic current fVIN=20kHz 0.8 2.0 3.5 mA 

Table 12 Time Parameters 

Symbol Parameter Condition MIN TYP MAX Unit 

TON Output rising edge transmission time No Load 170 230 400 ns 

TOFF Output falling edge transmission time No Load 110 150 300 ns 

Trise_H Output rise time of HO CL=1nF 30 60 100 ns 

Tfall_H Output fall time of HO CL=1nF 200 270 350 ns 

Trise_L Output rise time of LO CL=1nF 250 340 420 ns 

Tfall_L Output fall time of LO CL=1nF 55 85 110 ns 

DT Dead time No Load 250 400 600 ns 

MT High and low-side matching time ΔTON & ΔTOFF - - 100 ns 
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Table 13 Input-end Parameters 

Symbol Parameter Condition MIN TYP MAX Unit 

IIN+ Input high-level current VHIN or VLIN=5V 15 25 35 μA 

IIN- Input low-level current VHIN or VLIN=0 -1 0 1 μA 

VIN+ Input high-level potential - 1.7 2.1 2.6 V 

VIN- Input low-level potential - 0.7 1.0 1.3 V 

VINHY Input hysteresis level - 0.7 1.1 1.5 V 

Table 14 Output-end Parameters 

Symbol Parameter Condition MIN TYP MAX Unit 

IHO+ HO output current VHIN=0, VHO=VSUP, PWD≤10μs 200 260 350 mA 

IHO- HO sink current VHIN=5V, VHO=VSUP-11V, PWD≤10μs 65 80 95 mA 

ILO+ LO output current VLIN=5V, VLO=0, PWD≤10μs 35 50 65 mA 

ILO- LO sink current VLIN=0, VLO=11V, PWD≤10μs 200 240 280 mA 

VHO HO output voltage VLIN=0V, VHIN=5V VSUP-13 VSUP-11 VSUP-9 V 

VLO LO output voltage VLIN=5V, VHN=0V 9 11 13 V 

Table 15 LDO Parameters 

Symbol Parameter Condition MIN TYP MAX Unit 

V5V Output voltage range VSUP=5.5V~30V 4.8 5.0 5.2 V 

Iload Output current range VSUP=5.5V~30V - - 60 mA 

ΔVO Voltage regulation rate Iload=60mA, VSUP=6V~30V - 5 30 mV 

ΔVOL Load regulation rate VSUP=24V, Iload=0~60mA - 15 50 mV 

Ilimit Short circuit protection current - - 10 20 mA 

CL  Load capacitance - 2.2 4.7 100 uF 

ESR Equivalent series resistance - 0 0 1 Ω 

Table 16 Over-temperature Protection 

Symbol Parameter Condition MIN TYP MAX Unit 

OTPHY+ High value of over-temperature protection - 150 160 170 ℃ 

OTPHY- Low value of over-temperature protection - 125 135 145 ℃ 

OTPHY Over-temperature protection hysteresis - 10 25 35 ℃ 
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5 Description of Application 

 Recommended application circuit diagram 

Figure 3 Application Circuit 
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Table 17 Recommended Parameters 

Position 

number 
Name 

Typical application 

value 
Remarks 

E1 
Power storage 

capacitor 
100uF/50V 

Electrolytic capacitor, which requires a large 

capacitance value to ensure stable power supply 

C1 
Power filter 

capacitor 
4.7 uF/50V 

Chip capacitor, which has a capacitance value 

smaller than E1, and filters the power supply noise 

C2 
5V energy storage 

capacitor 
2.2uF/25V 

Chip capacitor, selected based on actual 5V ripple 

conditions 

R1 
VSUP1 voltage 

divider resistance 

20Ω/5% (depending on 

the application) 

Chip resistor 1206; selected based on the actual 

power consumption that needs to be shared 



 
 
 

     www.geehy.com                                                                    Page 12 

 PCB layout suggestions 

(1) The logic input port cannot be suspended and must be controlled by the PWM state of the 

microcontroller. 

(2) To reduce the influence of parasitic parameters in PCB wiring, capacitors C1 and C2 should 

be placed as close as possible to their respective port, and the ground wire should be kept 

thick and short. 

(3) In case of power failure, the output port impedance of the 5V circuit should be less than 150 

Ω to avoid triggering internal short-circuit protection during startup. 

(4) The circuit of the sampling resistor should be kept thick and short, and as close as possible 

to the S end of the power transistor, while the filter capacitor of the sampling signal should 

be close to the signal detection end. 

(5) When the instantaneous overload of the 5V circuit exceeds 180mA, the short-circuit 

protection function will be enabled, causing the output to be turned off. 

(6) The power storage capacitor E1 for VSUP and GND, and the power filter capacitor C2 for 5V 

and GND need to form a small-area power circuit, and the circuit should be as short as 

possible. 

(7) The power transistor of the high-current circuit should have a small area and use thick and 

short circuits to reduce the voltage spike caused by parasitic inductance due to di/dt. 

(8) The grounding pin and all gate-driven GND on the board should adopt star grounding to 

reduce mutual interference between signals.  
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6 Test Instructions 

 Time parameter definition 

Figure 4 Time Parameters 
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 Straight-through protection and dead time test 

A straight-through protection and dead time protection circuit based on the input signal is embedded in 

the chip. The double high level on the input logic will be determined as a straight-through signal, and the 

corresponding output will be set to low; moreover, it ensures that at least one dead time is embedded 

between the output high levels under any input condition. The logic of the external dead time DText given 

on the input end and the embedded dead time DTint is as follows: 

⚫ If DText>DTint, DT=DText 

⚫ If DText<DTint, DT=DTint 

Figure 5 Logic Timing Diagram (ignoring transmission delay) 
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7 Package Information 

 SOP16 package information 

Figure 6 SOP16 Package Diagram 
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Table 18 SOP16 Package Data 

SYMBOL 
MILLMETER 

MIN NOM MAX 

A - - 1.75 

A1 0.10 - 0.225 

A2 1.30 1.40 1.50 

A3 0.60 0.65 0.70 

b 0.39 - 0.47 

b1 0.38 0.41 0.44 

c 0.20 - 0.24 

c1 0.19 0.20 0.21 

D 9.80 9.90 10.00 

E 5.80 6.00 6.20 

E1 3.80 3.90 4.00 

e 1.27BSC 

h 0.25 - 0.50 

L 0.5 - 0.80 

L1 1.05REF 
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SYMBOL 
MILLMETER 

MIN NOM MAX 

  0° - 8° 

 Package identification 

Figure 7 SOP16 Package Identification 

XXXXXXXX        
LLLLLLLLLL         
CCCC         YYWW

 

Table 19 Instructions for SOP16 Silk Screen Printing Diagram 

Symbol and icon Description 

XXXXXXXX Product model 

LLLLLLLLLL Batch number 

CCCC Internal traceability code 

YYWW Year and week 

 
Location of PIN1 

Note: The digits for the content in each of the above column are not fixed. 
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8 Packaging Information 

 Reel packaging 

Figure 8 Reel Packaging Specification Drawing 

 

Reel Dimensions 
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Note: All photos are for reference only, and the appearance is subject to the product. 

Table 20 Parameter Specification Table of Reel Packaging 

Device 
Package  

Type 
Pins SPQ 

Reel Diameter 

(mm) 

A0 

(mm) 

B0 

(mm) 
P1 (mm) 

K0 

(mm) 

W 

(mm) 

Pin1  

Quadrant 

GHD3125R SOP 16 3000 330 6.7 10.4 8 2.1 16 Q1 

 Material tube packaging 

Figur 9 Material Tube Packaging Diagram 

 

Note: All photos are for reference only, and the appearance is subject to the product. 

Table 21 Parameter Specification Table of Material Tube Packaging 

Device 
Package 

Type 
Pins Qty Per Tube SPQ 

L 

(mm) 

W 

(mm) 

H 

(mm) 

GHD3125R SOP 16 50 5000 520 7.8 3.4 

Note: SPQ= Smallest Packaging Quantity 

  

Left Right 
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9 Ordering Information 

Table 22 Product Naming Definition 

Product name 

GHD3125R 

Naming 

example 
Definition Naming Information 

GH Brand GH Geehy 

D Driver D Driver 

3 Channel 3 Channel 

1 Voltage 1 0~40V 

2 Current 2 180~450mA 

5 Logic 5 PN 

R Built-in R LDO 

N Package N SOP 

C Pin C 16 pins 

R Packaging 
R Reel packaging 

T Material tube packaging 

Table 23 Ordering Information List 

Order code Package SPQ Temperature range 

GHD3125R -R SOP16 3000 Industrial grade -40℃~85℃ 

GHD3125R -T SOP16 5000 Industrial grade -40℃~85℃ 
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10 Revision 

Table 24 Document Revision History 

Date Version Change History 

2025.3 1.0 New 
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Statement 

 

This document is formulated and published by Geehy Semiconductor Co., Ltd. (hereinafter referred 

to as “Geehy”). The contents in this document are protected by laws and regulations of trademark, 

copyright and software copyright. Geehy reserves the right to make corrections and modifications to this 

document at any time. Read this document carefully before using Geehy products. Once you use the 

Geehy product, it means that you (hereinafter referred to as the “users”) have known and accepted all 

the contents of this document. Users shall use the Geehy product in accordance with relevant laws and 

regulations and the requirements of this document. 

1. Ownership 

This document can only be used in connection with the corresponding chip products or software 

products provided by Geehy. Without the prior permission of Geehy, no unit or individual may copy, 

transcribe, modify, edit or disseminate all or part of the contents of this document for any reason or in 

any form. 

The “极海” or “Geehy” words or graphics with “®” or “TM” in this document are trademarks of Geehy. 

Other product or service names displayed on Geehy products are the property of their respective 

owners. 

2. No Intellectual Property License 

Geehy owns all rights, ownership and intellectual property rights involved in this document. 

Geehy shall not be deemed to grant the license or right of any intellectual property to users explicitly 

or implicitly due to the sale or distribution of Geehy products or this document. 

If any third party’s products, services or intellectual property are involved in this document, it shall 

not be deemed that Geehy authorizes users to use the aforesaid third party’s products, services or 

intellectual property. Any information regarding the application of the product, Geehy hereby disclaims 

any and all warranties and liabilities of any kind, including without limitation warranties of non-

infringement of intellectual property rights of any third party, unless otherwise agreed in sales order or 

sales contract. 

3. Version Update 

Users can obtain the latest document of the corresponding models when ordering Geehy products.  
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If the contents in this document are inconsistent with Geehy products, the agreement in the sales 

order or the sales contract shall prevail. 

4. Information Reliability 

The relevant data in this document are obtained from batch test by Geehy Laboratory or cooperative 

third-party testing organization. However, clerical errors in correction or errors caused by differences in 

testing environment may occur inevitably. Therefore, users should understand that Geehy does not bear 

any responsibility for such errors that may occur in this document. The relevant data in this document are 

only used to guide users as performance parameter reference and do not constitute Geehy’s guarantee 

for any product performance. 

Users shall select appropriate Geehy products according to their own needs, and effectively verify 

and test the applicability of Geehy products to confirm that Geehy products meet their own needs, 

corresponding standards, safety or other reliability requirements. If losses are caused to users due to 

user’s failure to fully verify and test Geehy products, Geehy will not bear any responsibility. 

5. Legality 

USERS SHALL ABIDE BY ALL APPLICABLE LOCAL LAWS AND REGULATIONS WHEN USING 

THIS DOCUMENT AND THE MATCHING GEEHY PRODUCTS. USERS SHALL UNDERSTAND THAT 

THE PRODUCTS MAY BE RESTRICTED BY THE EXPORT, RE-EXPORT OR OTHER LAWS OF THE 

COUNTRIES OF THE PRODUCTS SUPPLIERS, GEEHY, GEEHY DISTRIBUTORS AND USERS. 

USERS (ON BEHALF OR ITSELF, SUBSIDIARIES AND AFFILIATED ENTERPRISES) SHALL AGREE 

AND PROMISE TO ABIDE BY ALL APPLICABLE LAWS AND REGULATIONS ON THE EXPORT AND 

RE-EXPORT OF GEEHY PRODUCTS AND/OR TECHNOLOGIES AND DIRECT PRODUCTS. 

6. Disclaimer of Warranty 

THIS DOCUMENT IS PROVIDED BY GEEHY "AS IS" AND THERE IS NO WARRANTY OF ANY 

KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE WARRANTIES 

OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, TO THE EXTENT 

PERMITTED BY APPLICABLE LAW.  

GEEHY'S PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR WARRANTED FOR USE AS 

CRITICAL COMPONENTS IN MILITARY, LIFE-SUPPORT, POLLUTION CONTROL, OR HAZARDOUS 

SUBSTANCES MANAGEMENT SYSTEMS, NOR WHERE FAILURE COULD RESULT IN INJURY, 

DEATH, PROPERTY OR ENVIRONMENTAL DAMAGE. 
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IF THE PRODUCT IS NOT LABELED AS "AUTOMOTIVE GRADE," IT SHOULD NOT BE 

CONSIDERED SUITABLE FOR AUTOMOTIVE APPLICATIONS. GEEHY ASSUMES NO LIABILITY 

FOR THE USE BEYOND ITS SPECIFICATIONS OR GUIDELINES. 

THE USER SHOULD ENSURE THAT THE APPLICATION OF THE PRODUCTS COMPLIES WITH 

ALL RELEVANT STANDARDS, INCLUDING BUT NOT LIMITED TO SAFETY, INFORMATION 

SECURITY, AND ENVIRONMENTAL REQUIREMENTS. THE USER ASSUMES FULL 

RESPONSIBILITY FOR THE SELECTION AND USE OF GEEHY PRODUCTS. GEEHY WILL BEAR NO 

RESPONSIBILITY FOR ANY DISPUTES ARISING FROM THE SUBSEQUENT DESIGN OR USE BY 

USERS. 

7. Limitation of Liability 

IN NO EVENT, UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL 

GEEHY OR ANY OTHER PARTY WHO PROVIDES THE DOCUMENT AND PRODUCTS "AS IS", BE 

LIABLE FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, DIRECT, INCIDENTAL OR 

CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE DOCUMENT 

AND PRODUCTS (INCLUDING BUT NOT LIMITED TO LOSSES OF DATA OR DATA BEING 

RENDERED INACCURATE OR LOSSES SUSTAINED BY USERS OR THIRD PARTIES). THIS 

COVERS POTENTIAL DAMAGES TO PERSONAL SAFETY, PROPERTY, OR THE ENVIRONMENT, 

FOR WHICH GEEHY WILL NOT BE RESPONSIBLE. 

8. Scope of Application  

The information in this document replaces the information provided in all previous versions of the 

document.  

© 2025 Geehy Semiconductor Co., Ltd. - All Rights Reserved 
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