
DRV7163A 100-V, 35A Half-Bridge GaN Motor Driver Power Stage

1 Features
• 100V, Half-bridge GaN Motor Driver power stage 

with integrated driver supporting 48V systems
• Low GaN on-state resistance

– 4.4 mΩ RDS(ON) (per FET) at TA=25°C
• Enables efficient and high density power 

conversion
– High output current capability: 35Arms
– Supports upto 500 kHz PWM switching 

frequency
– Ultra-low propagation delay (20ns typical) and 

matching (2ns typical)
– Configurable slew rate of GaN FETs
– Zero-voltage detection (ZVD) reporting for 

dead-time optimization.
– Independent input mode (IIM) control
– Single PWM input with resistor programmable 

dead-time option for IO-limited controllers
• 5V external bias power supply

– Supports 3.3V and 5V input logic levels
• Robust protection

– Interlock protection in Independent Input Mode 
(IIM)

– Internal bootstrap supply voltage regulation to 
prevent GaN FET Overdrive

– VDS monitoring based cycle-by-cyle short-circuit 
protection

– Fault indication for over-temperature, supply 
under-voltage and short-circuit events

• Parasitic optimized QFN package with exposed 
top pad to support top-side cooling.

2 Applications
• Humanoid Robots
• Collaborative robots
• Mobile Robots (AGV/AMR)
• 48V Servo Drives
• Drones
• E-bikes, E-Scooters, E-Mobility
• Power tools

3 Description
The DRV7163A device is a family of 100V half-
bridge power stages, with integrated gate-driver and 
enhancement-mode gallium nitride (GaN) FETs. The 
devices consist of a high-frequency GaN FET driver in 
a half-bridge configuration, that drives two 100V GaN 
FETs.

GaN FETs provide significant advantages for power 
conversion as GaN FETs have zero reverse recovery 
and very small input capacitance (CISS) and output 
capacitance (COSS). All the devices are mounted on 
a completely bond-wire free package platform with 
minimized package parasitic elements, which can be 
easily mounted on PCBs.

The TTL logic compatible inputs support 3.3V and 
5V logic levels, regardless of the GVDD voltage. 
A proprietary bootstrap voltage control technique 
regulates the gate voltages of the enhancement mode 
GaN FETs within the safe operating range. The 
device extends advantages of discrete GaN FETs by 
offering a more user-friendly interface. The device 
is an excellent option for applications requiring high-
frequency, high-efficiency operation in a small form 
factor.

Package Information
PART 

NUMBER PACKAGE(1) PACKAGE SIZE (NOM)(3)

DRV7163A(2) RAR (VQFN, 17) 5.50mm × 4.50mm

(1) For all available packages, see the orderable addendum at 
the end of the data sheet.

(2) Advance information. The products are in sampling and 
preproduction phase.

(3) The package size (length × width) is a nominal value and 
includes pins, where applicable.
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4 Pin Configuration and Functions

13

12

B
O

O
T

5

711 10
H

S

ENIN/HI

OUT

VM9 8

D
L

H
/Z

V
D

H

1 2

D
H

L
/Z

V
D

L

3 4

R
D

L
R

15

14GVDD

AGND

16EN/FLT

PWM/LI

R
D

L
F

R
D

H
R

R
D

H
F

PGNDPGND

17 6

OUT

PGND

Transparent Top View

(Shows Pin Locations)

Top View

(Shows Exposed GaN dies 

for heatsink connection)

Figure 4-1. RAR Package, 17-Pin VQFN (Top View) 

www.ti.com
DRV7163

SLVSJE9 – JULY 2026

Copyright © 2026 Texas Instruments Incorporated Submit Document Feedback 3

Product Folder Links: DRV7163

A
D

VA
N

C
E 

IN
FO

R
M

AT
IO

N

https://www.ti.com
https://www.ti.com/product/DRV7163
https://www.ti.com/lit/pdf/SLVSJE9
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSJE9&partnum=DRV7163
https://www.ti.com/product/drv7163?qgpn=drv7163


Pin Functions
PIN

I/O(1) DESCRIPTION
NAME NO.

DHL/ZVDL 1 IO
In PWM mode, sets the dead time for high-to-low transition by connecting a resistor to AGND.
In IIM mode, zero-voltage detection output signal to indicate if low-side FET achieves zero-voltage 
switching in current switching cycle. Note: Do not Tie ZVDL to GVDD.

DLH/ZVDH 2 IO
In PWM mode, sets the dead time for low-to-high transition by connecting a resistor to AGND.
In IIM mode, zero-voltage detection output signal to indicate if high-side FET achieves zero-voltage 
switching in current switching cycle.

RDLR 3 I Sets the slew-rate control for LS FET turn-on through resistor to AGND.

RDLF 4 I
Sets the slew-rate control for LS FET turn-off through resistor to AGND.
Float this pin to enable PWM mode.

OUT 5 P Switching node. Internally connected to HS pin.

PGND 6, 17 G Power ground. Low-side GaN FET source. Internally connected to low-side GaN FET source.

VM 7 P Input voltage pin. Internally connected to high-side GaN FET drain.

RDHF 8 I Sets the slew-rate control for HS FET turn-off through resistor to HS.

RDHR 9 I Sets the slew-rate control for HS FET turn-on through resistor to HS. Note: Do not float RDHR pin.

BOOT 10 P High-side gate driver bootstrap rail. Connect bypass capacitor to HS.

HS 11 P High-side GaN FET source connection.

ENIN/HI 12 I
In PWM mode, enables gate-drive for both high-side and low-side FETs.
In IIM mode, high-side gate driver control input.

PWM/LI 13 I
In PWM mode, PWM input.
In IIM mode, low-side gate driver control input.

GVDD 14 P 5V device power supply.

AGND 15 G Analog ground. Internally connected to low-side GaN FET source.

EN/FLT 16 IO Chip enable and Fault output pin. Connect to microcontoller output or to GVDD through 4.7 kΩ 
resistor.

(1) I = Input, O = Output, IO = Input/Output, G = Ground, P = Power
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5 Specifications
5.1 Absolute Maximum Ratings
See(1)

PARAMETER MIN MAX UNIT

VM to PGND (2) 0 100 V

VM to PGND (TJ = 125°C, Repetitive Transient) (2) (3) 120 V

BOOT to AGND (2) 106 V

HS to AGND (2) 100 V

HS to PGND(TJ = 125°C, Repetitive Transient)(2) (3) 120 V

HI to AGND -0.3 6 V

LI to AGND -0.3 6 V

HI to AGND, 20ns transients, < 1Mhz frequency -2 6 V

LI to AGND, 20ns transients, < 1Mhz frequency -2 6 V

GVDD to AGND -0.3 6 V

BOOT to GVDD (2) 0 100 V

BOOT to HS -0.3 6 V

OUT to PGND (2) 100 V

IOUT from OUT pin (Continuous), TJ = 125℃ 35 A

Junction Temperature, TJ -40 150 °C

Storage Temperature, Tstg -40 150 °C

(1) Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply 
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. 
If used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully 
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

(2) This is a DC voltage rating applicable only under non switching conditions.
(3) Pulsed repetitively with duty cycle ≤ 1%.

5.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic Discharge Human-body model (HBM), per ANSI/ESDA/
JEDEC JS-001(1) ±1000 V

V(ESD) Electrostatic Discharge Charged-device model (CDM), per ANSI/ESDA/
JEDEC JS-002(2) ±750 V

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
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5.3 Recommended Operating Conditions
Unless otherwise noted, voltages are with respect to AGND

MIN NOM MAX UNIT

VM to PGND(1) 80 V

GVDD to AGND 4.5 5 5.5 V

GVDD to AGND, 20ns transients, < 1MHz frequency 5.8 V

PWM/LI, ENIN/HI, EN/FLT Low Level Input 0 1.2 V

PWM/LI, ENIN/HI, EN/FLT High Level Input PWM/LI, ENIN/HI, EN/FLT High Level Input 2.1 GVDD V

BOOT to HS BOOT to HS VHS+ 4.5 VHS+ 5.5 V

fMAX 500 kHz

tPW Minimum input pulse width supported 10 ns

Dead time control resistor RDLH, RDLH 0 100 kΩ

Slew rate control resistor RDHR, RDHF, RDLR, RDLF 8 32 kΩ

IOUT from OUT pin (Continuous), TJ = 125℃ 35 (2) A

HS, OUT Slew rate (3) HS, OUT Slew rate (3) 50 V/ns

Junction Temperature, TJ Junction Temperature, TJ 150 ℃

(1) During soft-switching operation the recommended operating input voltage is 80V. During hard-switching operation the recommended 
input voltage is 60V.

(2) Output current in end application depends on thermal design.
(3) Determined through design and characterization. Not tested in production.

5.4 Thermal Information_DRV7163A

THERMAL METRIC (1)

DRV7163

UNITQFN

17 PINS

R θJA Junction-to-ambient thermal resistance (1) 31.1
°C/W

R θJC(top) Junction-to-case (top) thermal resistance 0.6

R θJC(Bot) 
Junction-to-case (bottom) thermal resistance, low-side FET to PGND 6.3 °C/W

Junction-to-case (bottom) thermal resistance, high-side FET to VM 11.3 °C/W

R θJB Junction-to-board thermal resistance 5.1 °C/W

ψ JT Junction-to-top characterization parameter 6.3 °C/W

ψ JB Junction-to-board characterization parameter 11.3 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application 
note.

5.5 Electrical Characteristics
GVDD = 5V, CGVDD = 1uF + 220nF, CBOOT-HS = 200nF, EN/FLT is pulled up to GVDD with 4.7KΩ resistor, voltages are with 
respect to AGND and typical specifications are at 25℃ (1); –40℃ ≤ TJ≤125℃, (Unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

POWER STAGE_DRV7163A

RDS(ON)HS High-side GaN FET on-resistance LI=0V, HI=GVDD=5V, BOOT-HS=5V, I(VM-
OUT)=16A, TJ = 25℃ 4.4 6.0 mΩ

RDS(ON)LS Low-side GaN FET on-resistance LI=GVDD=5V, HI=0V, BOOT-HS=5V, 
I(OUT-PGND)=16A, TJ = 25℃ 4.3 5.7 mΩ

VSD
GaN source to drain 3rd quadrant 
conduction drop

ISD = 500 mA, VM floating, GVDD = 5 V, 
HI = LI = 0V 1.2 V

IL-VM-OUT

Leakage from VM to OUT when the high-
side GaN FET and low-side GaN FET are 
off

VM = 80V, OUT=0, HI = LI = 0V, GVDD = 
5V, TJ=25℃ 20 160 µA

IL-OUT-GND

Leakage from OUT to GND when the 
high-side GaN FET and low-side GaN 
FET are off

OUT = 80V, PGND = 0V, HI = LI = 0V, 
GVDD = 5V, TJ=25℃ 45 160 µA
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GVDD = 5V, CGVDD = 1uF + 220nF, CBOOT-HS = 200nF, EN/FLT is pulled up to GVDD with 4.7KΩ resistor, voltages are with 
respect to AGND and typical specifications are at 25℃ (1); –40℃ ≤ TJ≤125℃, (Unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

CISS
Input capacitance of high side or low side 
GaN FET VDS = 50V, VGS = 0V, TJ = 25℃ 947 pF

COSS
Output capacitance of high-side or low-
side GaN FET VDS = 50V, VGS = 0V, TJ = 25℃ 211 pF

COSS(ER)
Energy related output capacitance of high-
side or low-side GaN FET VDS = 50V, VGS = 0V, TJ = 25℃ 261 pF

COSS(TR)
Time related output capacitance of high-
side GaN FET or low-side GaN FET VDS = 50V, VGS = 0V, TJ = 25℃ 325 pF

CRSS
Reverse transfer capacitance of high-side 
or low-side GaN FET VDS = 50V, VGS = 0V, TJ = 25℃ 13 pF

QG
Total gate charge of high-side or low-side 
GaN FET VDS = 50V, ID = 16A, VGS = 5V, TJ = 25℃ 9 nC

QOSS
Output charge of high-side or low-side 
GaN FET VDS = 50V, VGS = 0V, TJ = 25℃ 16 nC

QRR
Source to Drain Reverse Recovery 
Charge of high-side or low-side GaN FET 0 nC

EON_LS
Turn-ON switching energy of low-side 
GaN FET

LI = 0 to 5V, VOUT = 48V to 0V, RDLR = 
2k, ID= 10A 1.535 µJ

EOFF_LS
Turn-OFF switching energy of low-side 
GaN FET

LI = 5 to 0V, VOUT = 0V to 48V, RDLF = 
2k, ID= 10A 0.4143 µJ

EON_HS
Turn-ON switching energy of high-side 
GaN FET

HI = 0 to 5V, VOUT = 0V to 48V, RDHR = 
2k, ID= 10A 1.535 µJ

EOFF_HS
Turn-OFF switching energy of high-side 
GaN FET

HI = 5 to 0V, VOUT = 48V to 0V, RDHF = 
2k, ID= 10A 0.4143 µJ

tHIPLH (2) (3) Propagation delay: HI Rising LI = 0V, GVDD = 5V, BOOT-HS = 5V, VM 
= 48V 20 35 ns

tHIPHL (2) (3) Propagation delay: HI Falling LI = 0V, GVDD = 5V, BOOT-HS = 5V, VM 
= 48V 20 35 ns

tLIPLH (2) (3) Propagation delay: LI Rising HI = 0V, GVDD = 5V, BOOT-HS = 5V, VM 
= 48V 20 32 ns

tLIPHL (2) (3) Propagation delay: LI Falling HI = 0V, GVDD = 5V, BOOT-HS = 5V, VM 
= 48V 20 32 ns

tMON (2) (3) Delay Matching: LI high & HI low 1 5 ns

tMOFF (2) (3) Delay Matching: LI low & HI high 1 5 ns

tMHIR(P-P) (2) 
(3) Part to part Delay Matching: HI rising LI = 0V, GVDD = 5V, BOOT-HS = 5V, VM 

= 48V 7 14 ns

tMHIF(P-P) (2) 
(3) Part to part Delay Matching: HI falling LI = 0V, GVDD = 5V, BOOT-HS = 5V, VM 

= 48V 7 14 ns

tMLIR(P-P) (2) 
(3) Part to part Delay Matching: LI rising HI = 0V, GVDD = 5V, BOOT-HS = 5V, VM 

= 48V 9 14 ns

tMLIF(P-P) (2) 
(3) Part to part Delay Matching: LI falling HI = 0V, GVDD = 5V, BOOT-HS = 5V, VM 

= 48V 9 14 ns

INPUT PINS (ENIN/HI, PWM/LI, EN)

VIH High-Level Input Voltage Threshold Rising Edge 2.1 V

VIL Low-Level Input Voltage Threshold Falling Edge 1.2 V

VHYS
Hysteresis between rising and falling 
threshold 300 mV

RI Input pull down resistance 200 300 500 kΩ

OUTPUT PINS (ZVDx)

VOL Low level output voltage IOL = 3 mA 0.25 V

VOH High level output voltage IOL = -1.5 mA to 0 mA 2.6 3.5 V

UNDER/OVER VOLTAGE PROTECTION

VGVDDR VGVDD UVLO Rising edge threshold Rising 3.3 3.7 4.0 V

VGVDDF VGVDD UVLO Falling edge threshold 3.1 3.5 3.8 V

VGVDD(hyst) VGVDD UVLO threshold hysteresis 200 mV
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GVDD = 5V, CGVDD = 1uF + 220nF, CBOOT-HS = 200nF, EN/FLT is pulled up to GVDD with 4.7KΩ resistor, voltages are with 
respect to AGND and typical specifications are at 25℃ (1); –40℃ ≤ TJ≤125℃, (Unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VGVDD(Deglitch
)

VGVDD UVLO glitch immunity 1 µs

VBOOTR BOOT UVLO Rising edge threshold Rising 3.3 3.7 4.0 V

VBOOTF BOOT UVLO Falling edge threshold 3.1 3.5 3.8 V

VBOOT(hyst) BOOT UVLO threshold hysteresis 200 mV

VBOOT(Deglitch
)

BOOT UVLO glitch immunity 1 µs

tstart-up
Time from VGVDD> VGVDDR to device 
ready for PWM input 180 µs

SYNCRONOUS BOOTSTRAP 

VDH Forward voltage drop
IVDD-BOOT = 5mA 25 mV

IVDD-BOOT = 50mA 250 mV

tSS BOOT power up time (With LI=High) CBOOT = 220 nF 2.2 µs

tSS BOOT power up time (With LI=High) CBOOT = 1 µF 12 µs

QRR Bootstrap  reverse recovery charge VM = 50 V 0 nC

VBOOTth_U
Rising threshold when boot cap charging 
is stopped. VM = 5V, LI = 5V 4.8 5 5.2 V

VBOOTth_L
Falling threshold when boot cap charging 
is started again VM = 5V, LI = 5V 4.6 4.8 5 V

SUPPLY CURRENTS

IGVDD GVDD Quiescent Current LI = HI = 0V, GVDD = 5V,  EN=0 0.4 mA

IGVDD GVDD Quiescent Current LI = HI = 0V, GVDD = 5V 1 1.5 mA

IGVDD GVDD Quiescent Current LI=GVDD=5V, HI=0V 1.8 4.5 mA

IGVDDO Total GVDD Operating Current f = 500 kHz, 50% Duty cycle, VM = 48V 9 16 mA

IBOOT BOOT Quiescent Current LI = HI = 0V, GVDD = 5V, BOOT-HS = 5V 0.5 1 mA

IBOOT BOOT Quiescent Current LI=0V, HI=GVDD=5V, BOOT-HS=5V, 
VM=48V 1.8 4.5 mA

IBOOTO BOOT Operating Current f = 500 kHz, 50% Duty cycle, GVDD = 5V, 
BOOT-HS = 5V, VM = 48V 6 8 mA

SLEW RATE CONTROL (EFFECTIVE GATE RESISTANCE)

Rgfh

RDHF = 0 Ω

Voltage across driver FET = 1.2V

0.3

Ω
RDHF = 4 kΩ 1.3

RDHF = 8 kΩ 2.6

RDHF =16 kΩ 5.3

Rgfl

RDLF = 0 Ω

Voltage across driver FET = 1.2V

0.3

Ω
RDLF = 4 kΩ 1.3

RDLF = 8 kΩ 2.6

RDLF =16 kΩ 5.3

Rgrh

RDHR = 0 Ω

Voltage across driver FET = 1.2V

0.8

Ω
RDHR = 4 kΩ 3.6

RDHR = 8 kΩ 7

RDHR =16 kΩ 14

Rgrl

RDLR = 0 Ω

Voltage across driver FET = 1.2V

0.8

Ω
RDLR = 4 kΩ 3.6

RDLR = 8 kΩ 7

RDLR =16 kΩ 14

DEAD TIME CONTROL

tDEAD_MIN Minimum Dead Time DLH, DHL = 0Ω; Minimum Slew rate 
setting. 5 7.5 10 ns

tDEAD_MAX Maximum Dead Time DLH, DHL = 100kΩ; Maximum Slew rate 
setting. 32 40 48 ns

OCP
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GVDD = 5V, CGVDD = 1uF + 220nF, CBOOT-HS = 200nF, EN/FLT is pulled up to GVDD with 4.7KΩ resistor, voltages are with 
respect to AGND and typical specifications are at 25℃ (1); –40℃ ≤ TJ≤125℃, (Unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VDSAT Saturation protection voltage threshold 0.75 V

tBLANK Blanking time for VDSAT detection 38 60 88 ns

tSATFLT
Time to indicate FLT upon VDS 
overvoltage detection after blanking time 30 ns

ZVD Output (Active Low)

VTHRESH_ZVD ZVD Detector Threshold 0.32 0.85 V

t3RD_ZVD
Minimum third quadrant time that can be 
detected by ZVD detector (Low Side)

For a 0 to -1.5V to 0 pulse with 100ps rise/
fall time 6 10 14 ns

t3RD_ZVD
Minimum third quadrant time that can be 
detected by ZVD detector (High Side)

For a 0 to -1.5V to 0 pulse with 100ps rise/
fall time 6 10 14 ns

tDLY_ZVD_L
Delay between VTHRESH_ZVD cross vs ZVD 
output going low

For a 0 to -1.5V to 0 pulse with 100ps rise/
fall time
 

15 30 ns

tDLY_ZVD_H
Delay between VTHRESH_ZVD cross vs ZVD 
output going low

For a 0 to -1.5V to 0 pulse with 100ps rise/
fall time
 

20 30 ns

tWD_ZVD ZVD pulse width For a 0 to -1.5V to 0 pulse with 100ps rise/
fall time 40 65 110 ns

OTD

OTD+ Over Temperature Detect high threshold 170 ℃

OTD- Over Temperature Detect high threshold 154 ℃

OTDHYS Over Temperature Detect high threshold 16 ℃

FAULT

IFLT Fault pin pull down current VFLT = 0.4 V 3 mA

tFLTDLY_1
Time to indicate FLT after fault occurs for 
OCP and OTD 20 ns

tFLTDLY_2
Time to indicate FLT after fault occurs for 
GVDD UVLO 1 µs

tFLT Min fault indication time 6 14 24 µs

tENBLK
Time after FLT release, after which EN=0 
is effective 1 µs

(1) Parameters that show only a typical value are determined by design and can not be tested in production.
(2) See Propagation Delay and Mismatch Measurement section.
(3) Measured at fastest slew rate.

www.ti.com
DRV7163

SLVSJE9 – JULY 2026

Copyright © 2026 Texas Instruments Incorporated Submit Document Feedback 9

Product Folder Links: DRV7163

A
D

VA
N

C
E 

IN
FO

R
M

AT
IO

N

https://www.ti.com
https://www.ti.com/product/DRV7163
https://www.ti.com/lit/pdf/SLVSJE9
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSJE9&partnum=DRV7163
https://www.ti.com/product/drv7163?qgpn=drv7163


6 Typical Characteristics
At TA = 25°C, GVDD = 5V, CGVDD = 1µF, CBOOT-HS = 220nF (Unless otherwise noted)

TJ - Junction Temperature (C)
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Figure 6-1. DRV7163 Normalized On-State 
Resistance vs Temperature
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Figure 6-3. DRV7163 Reverse Drain-Source 
Characteristics
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Figure 6-7. DRV7163: Slew Rate Control- Current 
entering into OUT pin 
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7 Parameter Measurement Information
7.1 Propagation Delay and Mismatch Measurement
The Figure 7-1 and Figure 7-2 are used to measure the propagation delay from the driver input to OUT node 
output and the delay mismatch. HI signal propagation delays, tHIPLH and tHIPHL are measured with 0Ω RDHR and 
RDHF resistor in "current leaving OUT pin" mode as shown in Figure 7-3. LI signal propagation delays tLIPLH and 
tLIPHL are measured with 0Ω RDLR and RDLF resistor in "current entering OUT pin" mode as shown in Figure 
7-4. Propagation delay mismatch parameters are defined astMON  = tHIPLH  −  tLIPHL (1)tMOFF  = tLIPLH  −  tHIPHL (2)
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Figure 7-1. Propagation delay - Current leaving 
OUT pin 
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OUT pin

tHIPLH

HI

OUT

LI

tHIPHL

10%

90%

VIH

VIL

VM

PGND

Figure 7-3. tPHILH and tPHIHL Measurement 
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Figure 7-4. tPLILH and tPLIHL Measurement 

7.2 Slew Rate Measurement
Figure 7-1 measures OUT node rising and falling slew rate corresponding to HI pulse for selected RDHR and 
RDHF resistors as shown in Figure 7-5. Slew is calculated from 20% to 80% rise or fall time of the OUT node as 
per Equation 3.

SlewRDXX=(0.6 × VM) / tRDXX (3)
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Figure 7-5. Slew Rate Measurement for RDHR and 
RDHF
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Figure 7-6. Slew Rate Measurement for RDLR and 
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8 Detailed Description
8.1 Overview
DRV7163A is a highly-integrated, half-bridge GaN power stage incorporating high-side and low-side gate 
drivers, along with two GaN FETs in a half bridge configuration. The device supports use in isolated and 
non-isolated power architectures, and simplifies the design through driver and power stage integration. The 
optimized package layout minimizes parasitic inductance and simplifies PCB design. The driver supports 
programmable turn-on and turn-off control to optimize the EMI performance. The device includes several 
features to improve system performance, efficiency and protection, making the device prime for high power 
density BLDC applications.

8.2 Functional Block Diagram
Figure 8-1 shows the functional block diagram of the DRV7163A device with integrated high-side and low-side 
GaN FETs.
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Driver

Driver
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UVLO
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Control
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DHL/ZVDL DLH/ZVDH

SYNCBOOT
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OTP
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and
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Figure 8-1. Functional Block Diagram
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8.3 Feature Description
The DRV7163A device simplifies the design of high-power-density PCBs by eliminating the need for underfill 
while maintaining required creepage and clearance distances. The device provides tightly matched propagation 
delays between the high-side and low-side gate drivers, enabling precise dead-time control, a factor that is 
critical in achieving high efficiency in GaN FET-based applications. Both HI and LI inputs are independently 
controllable to minimize third-quadrant conduction time. The propagation delay mismatch between the HI and 
LI channels, for both rising and falling edges, is typically 2ns, allowing extremely tight dead-time optimization. 
The device also supports a single PWM input mode with resistor-programmable dead-time adjustment for use 
with controllers that have limited I/O capability. By co-packaging the GaN FET half-bridge with the driver, 
the DRV7163A achieves optimized gate-loop inductance, significantly improving performance in hard-switched 
topologies.

An integrated bootstrap circuit with overvoltage regulation establishes that the high-side gate-to-source voltage 
(VGS) remains within the safe operating limit of the GaN FET, eliminating the need for external protection 
components. The built-in driver includes undervoltage lockout (UVLO) protection on both the GVDD and BOOT–
HS rails. When either rail voltage falls below the UVLO threshold, the device ignores HI and LI commands to 
prevent partial FET turn-on. If GVDD remains above 2.5V and below UVLO threshold, the driver actively pulls 
both gate driver outputs low. Hysteresis on the UVLO threshold prevents chatter and false triggering due to 
supply noise or transients

The DRV7163A integrates VDS-based short-circuit protection for both FETs, along with over-temperature 
reporting. Additional features include zero-voltage detection (ZVD) which enables dead-time optimization and 
minimize third-quadrant conduction losses.

8.3.1 Control Inputs

DRV7163A supports IIM mode and single PWM Mode. In Independent Input Mode (IIM), the DRV7163A input 
pins are independently controlled with TTL input thresholds and support 3.3V and 5V logic levels. Table 8-1 
describes the configuration for single PWM mode and IIM mode.

Table 8-1. Control Input Configuration
MODE CONFIGURATION

IIM Mode

• Connect resistor on RDLF pin (pin 4) to AGND pin (pin 15).
• ENIN/HI (pin 12) is the control input for high side gate drive and PWM/LI (Pin 13) is the control input for low side 

gate drive.

Single PWM Mode

• Float RDLF pin (pin 4) to enable the Single PWM mode, to confirm float detection, verify that the RDLF pin has 
less than 10pF parasitic capacitance.

• Keep ENIN/HI (pin 12) high to enable the gate drive for both high side and low side FET.
• PWM/LI (pin 13) is the control input for PWM. Low side FET turns on, when PWM is high and high-side FET turns 

on when PWM FET is low.
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Figure 8-2. IIM Mode
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Figure 8-3. Single PWM Mode 

DRV7163A implements overlap protection functionality (interlock), to prevent a shoot-through condition if both HI 
and LI are asserted high. If both HI and LI are asserted, both the high-side and low-side GaN FETs are turned 
off.

When used in single PWM mode, the DRV7163A operates from a single PWM input, with the dead-times 
between low-to-high set by the external resistors on the pins DLH and high-to-low transitions set by external 
resistors on the DHL pins, as specified in Section 8.3.2.

8.3.1.1 EN/FLT Control

EN/FLT is a multiplexed device enable and fault indicator pin. Keep the EN/FLT pin high to keep the device 
functionality enabled. In the event of a fault condition, the device pulls the EN/FLT pin low in an open-drain 
configuration for a duration of tFLT as described in Section 8.3.8. An enable resistor is required to limit the current 
into the EN/FLT pin during this period. The enable functionality is masked and the device remains enabled 
during the fault condition, as described in Figure 8-4. Place a decoupling capacitor close to the device to avoid 
noise coupling on EN/FLT pin. The enable signal is masked for tENBLK time after fault is released. Establish that 
the EN/FLT pin has low parasitic capacitance to support faster rise after the fault is released. Pull EN/FLT low 
externally to disable the device.

Internal EN    

EN/FLT

AGND

RPU
 

VPU

Fault 

controller  Fault Release Mask

 (Fault time + tFLT + tENBLK)

Figure 8-4. EN/FLT Pin Block Diagram

8.3.2 Dead Time Setting in Single PWM Mode

DRV7163A supports single PWM mode for IO limited controllers. Float the RDLF pin to enable the single PWM 
mode. Keep the ENIN/HI pin high to enable the driver. Resistors (0Ω to 100kΩ) on DHL and DLH set the dead 
time for high to low transition and low to high transition at switch node as per Equation 4 and Equation 5. Figure 
8-5 explains how the PWM inputs from the high side (HS) and low side (LS) GaN FET derive from the single 
PWM input. DRV7163A generates a complimentary PWM, which is 180° phase shifted signal of the PWM input. 
The device generates the LS FET PWM input by delaying the rising edge of PWM input by tDHL time to provide 
dead time and HS FET PWM input by delaying the rising edge of complimentary PWM input by tDLH time to 
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provide dead time. TI recommends choosing sufficient dead time for the selected slew rate setting to avoid any 
shoot through.tDHL ns   =  1/3 × RDHL kΩ   +  7.5 (4)tDLH ns   =  1/3 × RDLH kΩ   +  7.5 (5)

PWM Input               

(LI/PWM pin)

LS FET PWM  

tDHL

HS FET PWM

Internally generated

complementary PWM

tDLH

Figure 8-5. PWM Mode Operation

8.3.3 Start-up and UVLO

The DRV7163A ignores HI and LI inputs at the time of start-up for tstart-up duration. The device has UVLO 
protection on both the GVDD and BOOT (bootstrap) supplies. Post start-up, when the GVDD voltage falls below 
GVDD falling edge threshold (VGVDDF) both the HI and LI inputs are ignored, and gates of high side and low 
side GaN FETs are actively pulled low to prevent the GaN FETs from partially turning on. When the BOOT to 
HS bootstrap voltage is below the UVLO threshold VBOOTF, only the high-side GaN FET gate is pulled low. Both 
UVLO threshold voltages have 200mV of hysteresis to avoid chattering. A deglitch filter of 1μs is implemented 
on UVLO detect circuit to avoid false trigger due to noise. The device reports fault for GVDD UVLO as shown in 
Figure 8-14.
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VGVDDR

VGVDDF

ttStart-upt

Ignore

Ignore

Ignore
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High-Z High-Z
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HI

OUT

Undefined  
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Figure 8-6. GVDD UVLO
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VBOOTR
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High-Z

LI

HI

OUT

VBOOT – VHS > VBOOTR

Figure 8-7. BOOT UVLO 
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8.3.4 Synchronous Bootstrap

The DRV7163A incorporates a synchronous bootstrap circuit from GVDD to BOOT, providing a bias (VBOOT-HS) 
for the high-side driver. The regulated supply makes sure that the gate voltage does not exceed the maximum 
gate-to-source voltage (VBOOTth_R) rating of enhancement-mode GaN FETs due to third quadrant conduction. 
The integrated bootstrap FET offers fast recovery, low on-resistance of 5Ω, and sufficient voltage margin to 
establish efficient and reliable bootstrap operation. Figure 8-8 explains the control mechanism of bootstrap. An 
external capacitor connected between the BOOT and HS pins recharges during every switching cycle when 
the LI input goes high. Boot regulator verifies that the boot cap charges between VBOOTth_U and VBOOTth_L, 
as described in Figure 8-9. TI recommends providing a sufficient LI pulse to charge the boot capacitor as 
per tss time during start-up. DRV7163A has inrush current control while charging the bootstrap at the time of 
start-up to avoid voltage droop on GVDD pin. The boot control mechanism avoids reverse recovery of the 
synchronous bootstrap FET body diode to couple on GVDD and BOOT pins, therefore, the effective QRR is 0 
for synchronous bootstrap. The boot control mechanism reduces the ripple on GVDD and HS caps and eases 
the sizing constraint of GVDD-AGND and BOOT-HS caps. TI recommends an isolated supply with respect to 
HS node for the applications where sufficient LI pulse is not possible to charge the boot capacitor. Note that the 
gate voltage of the high-side GaN FET is not clamped internally. Hence, to prevent exceeding the high-side GaN 
transistor gate breakdown voltage, keep the external isolated bias supply within the recommended operating 
conditions. Refer to Section 9.2.2.1 for the bootstrap capacitor value recommendation.

BOOT

HS

BOOTTH_R

GVDDSync BOOT  

BOOTTH_F

LI = High && 

GVDD>UVLO

Figure 8-8. Synchronous Bootstrap Control Logic

VBOOT-HS
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LI

HI

VBOOTth_L

VBOOTF

Boot Charging Window  

HS FET Turn-ON

HS Driver Off State Leakage 

Boot Cap Charging  
HS ON State Current    

Figure 8-9. Boot Capacitor Charging Profile 
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8.3.5 Level Shift

The level-shift circuit is the interface from the high-side input HI to the high-side driver stage, which is referenced 
to the switch node (HS). The level shift allows control of the high-side GaN FET gate driver output, which is 
referenced to the HS pin and provides excellent delay matching with the low-side driver.

8.3.6 Zero Voltage Detection (ZVD) Reporting

The DRV7163A supports zero voltage detection (ZVD) to indicate whether the high-side and low-side FETs 
transitioned to third-quadrant for more than t3RD_ZVD time in any switching cycle. ZVD information is reported on 
ZVDH (for high-side FET) and ZVDL (for low-side FET) pins. The ZVD feature is only available in IIM mode.

For the low-side FET, if in a particular transition the switch node falls VTHRESH_ZVD below AGND for a time period 
greater than t3RD_ZVD, a low pulse of tWD_ZVD generates with a delay of tDLY_ZVD_L.

For the high-side FET, if in a particular transition the switch node rises VTHRESH_ZVD above VM for a time period 
greater than t3RD_ZVD, a low pulse of tWD_ZVD generates after a one PWM cycle, with a delay of tDLY_ZVD_H from 
the corresponding LI transition.

A controller interfacing DRV7163A can use the ZVD information to adjust dead-times and minimize the third 
quadrant conduction time of the high-side and low-side FETs.

Figure 8-10 shows the ZVDL signals when DRV7163A is actively sourcing current into the motor winding 
(phase current flows out of the OUT pin toward the motor). During the dead-time, when both FETs are off, the 
switch node transitions below AGND, and the low-side FET enters third-quadrant conduction. This information is 
reported on ZVDL. Ignore the ZVDH signal when only low side GaN is soft switched.

VOUT

VTHRESH_ZVD

LI

ZVDL

(t)

(V)

tDLY_ZVD_L

HI

tWD_ZVD

> t3RD_ZVD > t3RD_ZVD

< t3RD_ZVD < t3RD_ZVD

tDLY_ZVD_L

tWD_ZVD

AGND

Figure 8-10. ZVD Reporting - Current flowing out of the OUT pin

Figure 8-11 shows the ZVDH signals when DRV7163A is sinking current out of the motor winding (phase current 
flows into the OUT pin). During the dead-time, when both FETs are off, the switch node transitions above VM, 
and the high-side FET enters third-quadrant conduction. This information is reported on ZVDH with a one-PWM 
cycle delay. Ignore the ZVDL signal when only high side GaN is soft switched.
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VOUT

VTHRESH_ZVD

HI

ZVDH

(t)

(V)

tDLY_ZVD_H

LI

tWD_ZVD

tDLY_ZVD_H

tWD_ZVD

> t3RD_ZVD > t3RD_ZVD < t3RD_ZVD < t3RD_ZVD

ZVDH is reported with one PWM cycle delay.

Delay parameters are measured from LI pin.

VM

Figure 8-11. ZVD Reporting - Current flowing into the OUT pin

8.3.7 Slew Rate Control

As described in Pin Functions, turn-on and turn-off drive strength of HS and LS FETs are controlled 
independently through:

• RDHF pin controls the falling gate drive strength of the high side FET.
• RDHR pin controls the rising gate drive strength of the high side FET.
• RDLF pin controls falling gate drive strength of the low side FET.
• RDLR pin controls the rising gate drive strength of the low side FET.

Using the above listed resistors allows users to optimize the tradeoff between higher efficiency (faster slew 
rates) and lower ringing (slower slew rates). Figure 8-12 and Figure 8-13 shows the typical variation of slew rate 
with resistor. The circuitry in the device adjusts drive strength versus temperature to keep constant slew rate 
across the temperature. Therefore, overall gate loop remains small because RDxx is not in main gate drive loop, 
achieving better performance than a discrete gate driver with an external gate resistor.
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Figure 8-12. DRV7163: Slew Rate Control- Current 
entering into OUT pin 
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Figure 8-13. DRV7163: Slew Rate Control - Current 
leaving OUT pin
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8.3.8 Fault Indication

The DRV7163A indicates three types of faults on the EN/FLT pin:

• UVLO event on the GVDD supply
• Short-circuit event on the low-side GaN FET
• Overtemperature event on the driver

After asserted, the active low fault signal remains asserted as long any of the three faults exist, and for tFLT after 
all faults cease to exist.

GVDD

ttFLTttFLTDLY_UVLO

VPOR

VGVDDR
VGVDDF

EN/FLT

<VGVDD(Deglitch)

<tENBLK

Figure 8-14. UVLO Fault Reporting

8.3.9 Overcurrent Protection (OCP)

The DRV7163A implements drain-to-source voltage (VDS) monitoring-based Overcurrent/short-circuit protection 
on both FETs. After either FET turns on through HI/LI = high, the device waits for a time tBLANK. After the wait, 
the VDS voltage of the FET is sensed, if the voltage is greater than VDSAT, a short circuit is inferred. Thereafter, 
the FET turns off within ≅10ns to prevent damage. Overcurrent protection operates on a cycle-by-cycle basis, 
every HI/LI logic low-to-high cycle turns on the FET. If the VDS exceeds the set threshold, the OCP turns off 
the FET for the remainder of the HI/LI logic-high duration. The OCP protection is implemented only for current 
flowing from drain to source. DRV7163A triggers fault only for low side FET OCP event, as shown in Figure 
8-15, HS FET OCP event turns off the FET for the given cycle and does not change the EN/FLT status, as 
shown in Figure 8-16.

VOUT

HI

(V)

LI

OCP Detection 

Widow 

(LS FET)

OCP Turn OFF 

for 1 cycle  

VM

PGND

EN/FLT

VDSAT

ttFLTt

EN/FLT pin remains low until 

tFLT  from last OCP fault

ttBLANKt

Figure 8-15. LS FET OCP Event - Current flowing into OUT pin
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VOUT

VDSAT

HI

(V)

LI

OCP Detection Widow  

OCP Turn OFF 

for 1 cycle  

VM

PGND

EN/FLT

EN/FLT pin remains 

high for high side OCP  

ttBLANKt

Figure 8-16. HS FET OCP Event - Current flowing out of OUT pin

8.3.10 Over Temperature Detection (OTD)

The DRV7163A monitors the die temperature of the integrated gate-driver and indicates a fault when the OTD+ 
threshold is exceeded. The device does not take any other action, for example, the device does not turn-off the 
GaN FETs upon detecting over-temperature, leaving any such protection action to the external PWM controller.

Depending on the operating conditions, and system thermal design, a temperature difference between the GaN 
FETs and the integrated driver is possible.
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8.4 Device Functional Modes
The DRV7163A operates in normal mode when the GVDD-AGND and BOOT-HS are above UVLO. Refer to 
Section 8.3.3 for information on UVLO operation mode. In the normal mode, the output state is dependent on the 
states of the HI and LI pins.

Table 8-2 lists the output states for different input pin combinations for DRV7163A in IIM mode. This device 
supports overlap protection/interlock functionality. If both HI and LI are asserted, both GaN FETs in the power 
stage are turned off.

Table 8-2. Truth Table ( DRV7163A )
HI LI HIGH-SIDE GaN FET LOW-SIDE GaN FET OUT
L L OFF OFF Hi-Z

L H OFF ON PGND

H L ON OFF VM

H H OFF OFF Hi-Z

Table 8-3 lists the output states for different input pin combinations for DRV7163A in single PWM mode.

Table 8-3. Single PWM Mode Truth Table 
ENIN PWM HIGH-SIDE GaN FET LOW-SIDE GaN FET OUT

L L OFF OFF Hi-Z

L H OFF OFF Hi-Z

H L ON OFF VM

H H OFF ON PGND
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9 Application and Implementation

Note

Information in the following applications sections is not part of the TI component specification, 
and TI does not warrant its accuracy or completeness. TI’s customers are responsible for 
determining suitability of components for their purposes, as well as validating and testing their design 
implementation to confirm system functionality.

9.1 Application Information
The DRV7163A GaN power stage is a versatile building block for Motor Driver applications. The high-
performance gate driver with GaN FETs integration minimizes parasitics and enables extremely fast and efficient 
switching of the GaN FETs.

9.2 Typical Application
Figure 9-1 shows a BLDC Motor Driver application with GVDD connected to a 5V supply. Optimizing the power 
loop (loop impedance from VM capacitor to PGND) is critical. Having a high power loop inductance causes 
significant ringing in the OUT node and also causes the associated power loss. The DRV7163A has VM and 
PGND pins next to each other. This enables the VM capacitor to be placed very close to DRV7163A on the top 
layer of the PCB, minimizing power loop inductance.
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Figure 9-1. Typical Connection Diagram for a BLDC Motor in IIM Mode

9.2.1 Design Requirements

Table 9-1 lists the example input parameters for the system design.

Table 9-1. Design Parameters
PARAMETER SAMPLE VALUE

Half-bridge input supply voltage, VM 48 V

Motor rms current 20A

Motor peak current 60 A

VBOOT-VHS bootstrap capacitor 0.22 uF, X5R

Switching frequency 100 kHz

Dead time 15 ns

Slew rate setting 10 V/ns
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9.2.2 Detailed Design Procedure

This procedure outlines the design considerations of DRV7163A in a BLDC Motor Application. For additional 
design help, see Section 10.1.1.

9.2.2.1 Bootstrap Capacitor

The bootstrap capacitor provides the gate charge for the high-side gate drive, dc bias power for BOOT UVLO 
circuit, and the reverse recovery charge of the bootstrap diode. The required bypass capacitance can be 
calculated using Equation 6.

CBST = (QG + QRR + IBOOT * tON(max)) / ΔV (6)

where

• IBOOT is the quiescent current of the high-side gate driver
• tON(maximum) is the maximum on-time period of the high-side gate driver
• QRR is the reverse recovery charge of the bootstrap diode
• QG is the gate charge of the high-side GaN FET
• ΔV is the permissible ripple in the bootstrap capacitor (< 100 mV, typical)

A 0.22-µF, 16-V, 0402 ceramic capacitor is suitable for most applications. Place the bootstrap capacitor as close 
as possible to the BOOT and HS pins.

9.2.2.2 GVDD Bypass Capacitor

The GVDD bypass capacitor provides the gate charge for the low-side and high-side GaN FETs. Calculate the 
required bypass capacitance using Equation 7.

CGVDD = (2×QG) / ΔV (7)

where

• QG = individual and equal gate charge of the high-side and low-side GaN FETs
• ΔV = maximum allowable voltage drop across the bypass capacitor

A 1µF or larger value capacitor along with high frequency, good-quality, small package ceramic capacitor of 
100nF is recommended. Place the high frequency bypass capacitor as close as possible to the GVDD and 
AGND pins of the device to minimize the parasitic inductance in low side gate drive loop.

9.2.2.3 Power Dissipation

The total power dissipation of the DRV7163A device is the sum of the high side and low side gate driver losses, 
the boot strap power loss, and the switching and conduction losses in the GaN FETs.

The gate driver losses are incurred by charge and discharge of the of the parasitic capacitance of GaN FET. 
Approximate the loss using Equation 8.

P = QG× fSW× (GVDD + VBOOT) (8)

where

• QG = gate charge
• fSW = switching frequency
• GVDD = bias supply at GVDD pin
• VBOOT = voltage across BOOT-HS pins

The bootstrap circuit dissipates power while charging the boot strap capacitor through boot FET turn-on resistor. 
This loss is proportional to the frequency. There are some additional losses in the gate driver due to the internal 
driver stage.
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The power losses due to the GaN FETs is divisible into conduction losses and switching losses. Conduction 
losses are resistive losses and are calculated using Equation 9.

PCOND = IRMS HS 2 × RDS on HS + IRMS LS 2 × RDS on LS (9)

where

• RDS(on)HS = high-side GaN FET on-resistance at operating TJ.
• RDS(on)LS = low-side GaN FET on-resistance at operating TJ.
• IRMS(HS) = high-side GaN FET RMS current.
• IRMS(LS) = low-side GaN FET RMS current.

Compute the switching losses to a first order using Equation 10, where tTR can be approximated by dividing VM 
by slew rate (V/ns) set by RDXX resistor for hard switched FET.

PSW= 0.5 × VM× IOUT× (tTR_R+ tTR_F))× fSW+ (VM×VM×COSS(TR)× fSW) (10)

where

• tTR_R = sum of the switch node transition times from ON to OFF and from OFF to ON.
• COSS(TR) = output capacitance of each GaN FET.

Refer to the EON and EOFF values for detailed calculation of swiitching loss. The soft switched GaN FET enters 
into the third quadrant during the dead time. Compute the third quadrant loss using Equation 11.P  =  2  ×  VSD  ×  ILOAD  ×  fSW  ×  t3rd   (11)

where

• VSD = third quadrant voltage.
• ILOAD = current in soft switched FET.
• fSW = switching frequency.
• t3rd = time for which GaN FET stays in 3rdquadrant. This equation assumes that the third quadrant time 

before LS FET turns on and after LS FET turns off are same.

Switching frequency directly effects device power dissipation. Although the gate driver of the DRV7163A device 
is capable of driving the GaN FETs at frequencies up to 500 kHz, carefully consider the running conditions 
for the device to verify that the conditions meet the recommended operating temperature specifications. Hard-
switched topologies like BLDC Motor drivers tend to generate more losses and self-heating than soft-switched 
applications.

The sum of the driver loss, the bootstrap loss, and the switching and conduction losses in the GaN FETs is the 
total power loss of the device. Careful board layout with an adequate amount of thermal vias close to the power 
pads (VM and PGND) allows for optimum power dissipation from the package. A top-side mounted heat sink 
with airflow can also improve the package power dissipation. Verify that the power loss in the driver and the GaN 
FETs is maintained below the maximum power dissipation limit of the package at the operating temperature.

9.2.3 Application Curves
9.2.3.1 Slew rate plots

Figure 9-2 through Figure 9-5 outline the switching transient voltage, propagation delay, and the configurable 
slew rate (20% to 80%) for both rising and falling edge with the output phase current at 10ARMS and 80kHz PWM 
frequency. Overshoot voltage is around 14V when 0Ω control resistors are implemented.
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Switch node slew rate with 

0ohm control resistors 

dV/dt ~ 10V/ns
Propagation delay tHPLH ~ 18ns

Overshoot ~ 14V

Phase A Voltage

PWM_AH

0� control resistor = 0.3� Effective gate resistance

Phase current A = 10A

Figure 9-2. Rising Slew Rate With 0Ω Control 
Resistor

Switch node slew rate with 0�

control resistors 

dV/dt ~ 10V/ns

Propagation delay tHPHL ~ 23ns

Phase A Voltage

PWM_AH

0� control resistor = 0.3� Effective gate resistance

Phase current A = 10A

No undershoot

Figure 9-3. Falling Slew Rate With 0Ω Control 
Resistor

Phase A Voltage

PWM_AH

8k� control resistor = 2.6� Effective gate resistance

Phase current A = 10A

Switch node slew rate with 

8kohm control resistors 

dV/dt ~ 5V/ns

Propagation delay tHPLH ~ 23ns

No undershoot

Figure 9-4. Rising Slew Rate With 8kΩ Control 
Resistor

8k� control resistor = 2.6k� Effective gate resistance

Phase current A = 10A

Phase A Voltage

PWM_AH

Switch node slew rate with 8k� 

control resistors 

dV/dt ~ 5V/ns

Propagation delay tHPHL ~ 36ns

Figure 9-5. Falling Slew Rate With 8kΩ Control 
Resistor

9.3 Power Supply Recommendations
The recommended bias supply voltage range for DRV7163A is from 4.5V to 5.5V. Note that the gate voltage of 
the low-side GaN FET is not clamped internally. Hence, keeping the GVDD bias supply within the recommended 
operating range to prevent exceeding the low-side GaN transistor gate breakdown voltage is important.

The UVLO protection feature also involves a hysteresis function. This means that once the device is operating in 
normal mode, if the GVDD voltage drops, the device continues to operate in normal mode as far as the voltage 
drop does not exceeds the hysteresis specification, VGVDD(hyst). If the voltage drop is more than hysteresis 
specification, the device shuts down. Therefore, while operating at or near the 4.5V range, the voltage ripple 
on the auxiliary power supply output must be smaller than the hysteresis specification of DRV7163A to avoid 
triggering device-shutdown.

Place a local bypass capacitor between the GVDD and AGND pins. This capacitor must be located as close 
as possible to the device. A low ESR, ceramic surface-mount capacitor is recommended. TI recommends using 
2 capacitors across GVDD and AGND: a 100 nF ceramic surface-mount capacitor for high frequency filtering 
placed very close to GVDD and AGND pin, and another surface-mount capacitor, 1 μF to 10 μF, for IC bias 
requirements.
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9.4 Layout
9.4.1 Layout Guidelines

To maximize the efficiency benefits of fast switching, optimizing the board layout such that the power loop 
impedance is minimal is extremely important. When using a multilayer board (more than 2 layers), power loop 
parasitic impedance is minimized by having the return path to the input capacitor (between VM and PGND), 
small and directly underneath the first layer as shown in Figure 9-6 and Figure 9-7. Loop inductance is reduced 
due to flux cancellation as the return current is directly underneath and flowing in the opposite direction.

Insufficient attention to the above power loop layout guidelines can result in excessive overshoot and undershoot 
on the switch node.

Having the GVDD capacitors and the bootstrap capacitors are as close as possible to the device and in the first 
layer is also critical. Carefully consider the AGND connection of DRV7163A device. The device must NOT be 
directly connected to PGND so that PGND noise does not directly shift AGND and cause spurious switching 
events due to noise injected in HI and LI signals.

Refer DRV7163A EVM for an actual layout based on these recommendations.

9.4.2 Layout Examples

Placements shown in Figure 9-6 and in the cross section of Figure 9-7 show the suggested placement of 
the device with respect to sensitive passive components, such as VM, bootstrap capacitors (HS and BOOT) 
and GVDD capacitors. Use appropriate spacing in the layout to reduce creepage and maintain clearance 
requirements in accordance with the application pollution level. Inner layers if present can be more closely 
spaced due to negligible pollution.

The layout must be designed to minimize the capacitance at the OUT node. Use as small an area of copper as 
possible to connect the device OUT pin to the inductor, or transformer, or other output load. Furthermore, ensure 
that the ground plane or any other copper plane has a cutout so that there is no overlap with the OUT node, as 
this would effectively form a capacitor on the printed circuit board. Additional capacitance on this node reduces 
the advantages of the advanced packaging approach of the DRV7163A and may result in reduced performance.
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Figure 9-6. External Component Placement (Multi-layer PCB)
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DRV716x

VM Capacitors

4 Layer PCB

Small Return Path Minimizes 

Power Loop Impedance

OUT
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Metal 3

PGND

Legend

Figure 9-7. Four-Layer Board Cross Section With Return Path Directly Underneath for Power Loop
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10 Device and Documentation Support
10.1 Documentation Support
10.1.1 Related Documentation

• Texas Instruments, Motor Control in Humanoid Robots
• Texas Instruments, 48V 1kW Robot Joint Motor control with Industrial Communication reference design
• Texas Instruments, Layout Guidelines for LMG2100R044 GaN Power Stage Module
• Texas Instruments, LMG2100 Evaluation Module

10.2 Receiving Notification of Documentation Updates
To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper 
right corner, click on Alert me to register and receive a weekly digest of any product information that has 
changed. For change details, review the revision history included in any revised document.

10.3 Support Resources
TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight 
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute TI specifications and do 
not necessarily reflect TI's views; see TI's Terms of Use.

10.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
All trademarks are the property of their respective owners.
10.5 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled 
with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may 
be more susceptible to damage because very small parametric changes could cause the device not to meet its published 
specifications.

10.6 Glossary
TI Glossary This glossary lists and explains terms, acronyms, and definitions.

11 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

DATE REVISION NOTES
July 2026 * Initial Release

DRV7163
SLVSJE9 – JULY 2026 www.ti.com

30 Submit Document Feedback Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: DRV7163

A
D

VA
N

C
E IN

FO
R

M
ATIO

N

https://www.ti.com/lit/ab/slla659a/slla659a.pdf
https://www.ti.com/tool/TIDA-010979
https://www.ti.com/lit/pdf/SNVA729
https://www.ti.com/tool/BOOSTXL-LMG2100-MD
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com/product/DRV7163
https://www.ti.com/lit/pdf/SLVSJE9
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSJE9&partnum=DRV7163
https://www.ti.com/product/drv7163?qgpn=drv7163


12 Mechanical, Packaging, and Orderable Information
The following pages include mechanical, packaging, and orderable information. This information is the most 
current data available for the designated devices. This data is subject to change without notice and revision of 
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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12.1 Package Information
12.1.1 Mechanical Data

BB
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NOTES:

0.08 C

SEATING PLANE

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
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NOTES: (continued)

LAND PATTERN EXAMPLE
SCALE: 15X

METAL UNDER

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
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NOTES: (continued)

design recommendations.
6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

METAL UNDER
SOLDER MASK
TYP

BASED ON 0.125 mm THICK STENCIL
SOLDER PASTE EXAMPLE

SCALE: 15X

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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PAD 17: 76%
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