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DRV7167A 100-V, 60A 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
- 2.2mQ Rpson) (per FET) at Ta=25°C
« Enables efficient and high density power
conversion
— High output current capability: 60A s
— 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 (lIM) control
— Single PWM input with resistor programmable
dead-time option for 10-limited controllers
» 5V external bias power supply
— Supports 3.3V and 5V input logic levels
* Robust protection
— Interlock protection in Independent Input Mode
(11M)
— Internal bootstrap supply voltage regulation to
prevent GaN FET Overdrive
— Vpg 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

e Drones

» E-bikes, E-Scooters, E-Mobility
* Power tools

3 Description

The DRV7167A 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 (C;sg) and output
capacitance (Cpsg). 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
U ®)

e PACKAGE PACKAGE SIZE (3(NOM)
DRV7167A@  |[VBN (VQFN, 18)  [7.00mm x 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 x width) is a nominal value and
includes pins, where applicable.
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DRV7167 Simplified Schematic

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. ADVANCE INFORMATION for preproduction products; subject to change

without notice.
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4 Pin Configuration and Functions
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Figure 4-1. VBN Package, 18-Pin VQFN (Top View)
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Pin Functions

PIN
/o DESCRIPTION
NAME NO.
In PWM mode, sets the dead time for high-to-low transition by connecting a resistor to AGND.
DHL/ZVDL 1 10 In 1IM 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.
In PWM mode, sets the dead time for low-to-high transition by connecting a resistor to AGND.
DLH/ZVDH 2 10 In 1IM mode, zero-voltage detection output signal to indicate if high-side FET achieves zero-voltage
switching in current switching cycle.
RDLR 3 | Sets the slew-rate control for LS FET turn-on through resistor to AGND.
RDLE 4 | 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 6,17,18 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 | Sets the slew-rate control for HS FET turn-off through resistor to HS.
RDHR 9 | 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.
In PWM mode, enables gate-drive for both high-side and low-side FETs.
ENIN/HI 12 | . . . .
In 1IM mode, high-side gate driver control input.
In PWM mode, PWM input.
PWMILI 13 ! In 1IM 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.
ENELT 16 10 Ch|_p enable and Fault output pin. Connect to microcontoller output or to GVDD through 4.7 kQ
resistor.
(1) = Input, O = Output, 10 = Input/Output, G = Ground, P = Power
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5 Specifications
5.1 Absolute Maximum Ratings

Seel)
PARAMETER MIN MAX UNIT

VM to PGND @) 0 100 \
VM to PGND (T, = 125°C, Repetitive Transient) (2) () 120 \%
BOOT to AGND @ 106 \Y
HS to AGND @ 100 \Y
HS to PGND(T, = 125°C, Repetitive Transient)@) () 120 \Y
HI to AGND -0.3 6 \Y
LI to AGND -0.3 6 \Y
HI to AGND, 20ns transients, < 1Mhz frequency -2 6 \%
LI to AGND, 20ns transients, < 1Mhz frequency -2 6 \%
GVDD to AGND -0.3 6 \
BOOT to GVDD @ 0 100 \Y
BOOT to HS -0.3 6 \Y
OUT to PGND @ 100 \Y
IOUT from OUT pin (Continuous), T; = 125°C 60 A
Junction Temperature, T -40 150 °C
Storage Temperature, Tgg -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) Thisis a DC voltage rating applicable only under non switching conditions.

3 Pulsed repetitively with duty cycle < 1%.
(3) p y y cy!

5.2 ESD Ratings

JEDEC JS-002®

VALUE UNIT
. Human-body model (HBM), per ANSI/ESDA/
V(esp) Electrostatic Discharge JEDEC JS-001() +1000 v
V(esp) Electrostatic Discharge Charged-device model (CDM), per ANSI/ESDA/ +500 Vv

(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(") 80 \Y
GVDD to AGND 4.5 5 55 \Y
GVDD to AGND, 20ns transients, < 1MHz frequency 5.8 \Y
PWMILI, ENIN/HI, EN/FLT Low Level Input 0 1.2 \Y
PWMI/LI, ENIN/HI, EN/FLT High Level Input PWMI/LI, ENIN/HI, EN/FLT High Level Input 21 GVDD \
BOOT to HS BOOT to HS Vyst+ 4.5 Vpst+ 5.5 \
fuax 500 kHz
tpw Minimum input pulse width supported 10 ns
Dead time control resistor RDLH, RDLH 0 100 kQ
Slew rate control resistor RDHR, RDHF, RDLR, RDLF 4 32 kQ
IOUT from OUT pin (Continuous), T, = 125°C 60 (@ A
HS, OUT Slew rate () HS, OUT Slew rate () 50 Vins
Junction Temperature, T, Junction Temperature, T, 150 °C

(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.
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5.4 Thermal Information_DRV7167A

DRV7167
THERMAL METRIC (V) QFN UNIT

18 PINS
R aua Junction-to-ambient thermal resistance () 26.2 °C/W
R uc(top) Junction-to-case (top) thermal resistance 0.3 °C/IW
R ascisen Junction-to-case (bottom) thermal resistance, low-side FET to PGND 3.5 °C/W
Junction-to-case (bottom) thermal resistance, high-side FET to VM 6.5 °C/W
R asB Junction-to-board thermal resistance 3.6 °C/W
WT Junction-to-top characterization parameter 1.5 °C/IW
W B Junction-to-board characterization parameter 3.5 °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, Cgypp = 1uF + 220nF, CgooT.Hs = 200nF, EN/FLT is pulled up to GVDD with 4.7KQ resistor, voltages are with

respect to AGND and typical specifications are at 25°C (V); —-40°C < T,<125°C, (Unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
POWER STAGE_DRV7167A
o e LI=0V, HI=GVDD=5V, BOOT-HS=5V, lym-
Rps(on)Hs High-side GaN FET on-resistance our=16A, T, = 25°C 2.2 3.1 mQ
. . LI=GVDD=5V, HI=0V, BOOT-HS=5V,
R Low-side GaN FET on-resistance ) " AEo ! 2.1 3 mQ
DS(ON)LS louT-PeND)=16A, T, = 25°C
v GaN source to drain 3 quadrant Isp =500 mA, V), floating, Vgypp =5V, HI 12 v
Sb conduction drop =Ll=0V :
Leakage from VM to OUT when the high- _ _ o _
IL-VM-OUT side GaN FET and low-side GaN FET are | UM = sjov; OUT=0V, HI = LI = OV, Vevpp = 8 300 uA
off 5V, T,=25°C
Leakage from OUT to GND when the _ o _
l.our.gnp | high-side GaN FET and low-side GaN out ‘_SOY’ HI'=LI=0V, Vevop = 37 300 pA
5V, T,=25°C
FET are off
Input capacitance of high side or low side
Ciss GaN FET 1800 pF
Output capacitance of high-side or low-
Coss side GaN FET 400 pF
Energy related output capacitance of high- _ _ _ oo
Coss(er) side or low-side GaN FET Vbs = 50V, Vs = OV, T, = 25°C 496 PF
c Time related output capacitance of high- 618 F
OSS(TR) side GaN FET or low-side GaN FET P
c Reverse transfer capacitance of high-side 26 F
RSS or low-side GaN FET p
Total gate charge of high-side or low-side o
Qs Gl EET 9 9 Vps=50V, Ip= 16A, Vs = 5V, T,=25°C 18 nC
Output charge of high-side or low-side _ _ _oEo
QOSS GaN FET VDs—SOV, Ves— oV, T,=25°C 30 nC
Q Source to Drain Reverse Recovery 0 nC
RR Charge of high-side or low-side GaN FET
E Turn-ON switching energy of low-side LI =0 to 5V, Vg =48V to 0V, RDLR = 2k, 28 J
ONLS GaN FET Ip= 20A : H
E Turn-OFF switching energy of low-side LI =5 to OV, Vgw = 0V to 48V, RDLF = 2k, 0.78 J
OFF_LS GaN FET Io= 20A : H
E Turn-ON switching energy of high-side HI =0to 5V, Vg = 0V to 48V, RDHR = 28 J
ON_HsS GaN FET 2k, Ip= 20A ' "
E Turn-OFF switching energy of high-side HI =5 to OV, Vgw = 48V to OV, RDHF = 0.78 J
OFF_Hs GaN FET 2k, Ip= 20A : H
tripy @ @) | Propagation delay: HI Rising I;I4=83V‘ GVDD =5V, BOOT-HS = 5V, VM 20 36 ns
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GVDD = 5V, Cgypp = 1uF + 220nF, CgooT.Hs = 200nF, EN/FLT is pulled up to GVDD with 4.7KQ resistor, voltages are with

respect to AGND and typical specifications are at 25°C (V); —-40°C < T,<125°C, (Unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
typs. @ @ | Propagation delay: HI Falling L 4:83\/' GVDD =5V, BOOT-HS = 5V, VM 20 35 ns
tupn @ @) | Propagation delay: LI Rising 5'423\/’ GVDD = 5V, BOOT-HS =5V, VM 20 32 ns
tupn. @ @) | Propagation delay: LI Falling 5'4;3\/' GVDD = 5V, BOOT-HS =5V, VM 20 32 ns
tmon @ @) | Delay Matching: LI high & HI low 1 ns
tworr @ @ | Delay Matching: LI low & HI high 1 ns

@ = = “HS =
IQA)H'R(P'P) Part to part Delay Matching: Hl rising I;|483V‘ GVDD =5V, BOOT-HS =5V, VM 7 14 ns
) = = "HS =
I%H'F(P'P) Part to part Delay Matching: HI falling |;|483V’ GVDD =5V, BOOT-HS = 5V, VM 7 14 ns
2) = = _HS =
}gﬂ)LIR(P-P) Part to part Delay Matching: LI rising 2”48\9\/’ GVDD = 5V, BOOT-HS =5V, VM 9 14 ns
2 = = _HS =
E%LIF(P-P) Part to part Delay Matching: LI falling |:-”48\C/)V’ GVDD = 5V, BOOT-HS =5V, VM 9 14 ns
t Minimum Input Pulse Width that Changes 8 ns
PW the Output
INPUT PINS (ENIN/HI, PWM/LI, EN)
Vi High-Level Input Voltage Threshold Rising Edge 21 \
Vi Low-Level Input Voltage Threshold Falling Edge 1.2 \
Hysteresis between rising and falling
Vhvs threshold 300 mv
R, Input pull down resistance 200 300 500 kQ
OUTPUT PINS (ZVDx)
VoL Low level output voltage loL =3 mA 0.25 \Y
Vou High level output voltage loL =-1.5mA to 0 mA 2.6 35 \%
UNDER/OVER VOLTAGE PROTECTION
VGvDDR Vevpp UVLO Rising edge threshold Rising 3.3 3.7 4.0 \
VGvDDF Vevpp UVLO Falling edge threshold 3.1 3.5 3.8 \
VGVDD(hyst) Vgvpp UVLO threshold hysteresis 200 mV
:’GVDD(DQQ"‘C“ Vevop UVLO glitch immunity 1 us
VBoOTR BOOT UVLO Rising edge threshold Rising 3.3 3.7 4.0 \Y
VBooTF BOOT UVLO Falling edge threshold 3.1 3.5 3.8 \%
VBoot(hysty |BOOT UVLO threshold hysteresis 200 mV
VBooT(Degiich | BOOT UVLO glitch immunity 1 us
)
¢ Time from VGVDD> Vg\ppr to device 180 s
start-up ready for PWM input H
SYNCRONOUS BOOTSTRAP
IvoD- =5mA 25 mV
VpH Forward voltage drop VbD-BOOT
IVDD-BOOT =50mA 250 mV
tss BOOT power up time (With LI=High) Cgoot =220 nF 2.2 us
tss BOOT power up time (With LI=High) Cgoor =1 WF 12 us
Qrr Bootstrap reverse recovery charge VM =50V 0 nC
Rising threshold when boot cap charging _ _
VBooTth U is stopped. VM =5V, LI =5V 4.8 5 52 \Y
Falling threshold when boot cap charging _ _
VBooTth L is started again VM =5V, LI = 5V 4.6 4.8 5 \Y;
SUPPLY CURRENTS
levbp GVDD Quiescent Current LI =HI =0V, GVDD =5V, EN=0 0.4 mA
lcvpp GVDD Quiescent Current LI=HI =0V, GVDD =5V 1 15 mA
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GVDD = 5V, Cgypp = 1uF + 220nF, CgooT.Hs = 200nF, EN/FLT is pulled up to GVDD with 4.7KQ resistor, voltages are with

respect to AGND and typical specifications are at 25°C (V); —-40°C < T,<125°C, (Unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
lavbp GVDD Quiescent Current LI=GVDD=5V, HI=0V 1.8 4.5 mA
lavbbo Total GVDD Operating Current f =500 kHz, 50% Duty cycle, Vy = 48V 18 24 mA
oot BOOT Quiescent Current LI = HI =0V, GVDD = 5V, BOOT-HS = 5V 0.5 1 mA

. LI=0V, HI=GVDD=5V, BOOT-HS=5V,
IsooT BOOT Quiescent Current VM=48Y 1.8 4.5 mA
. f =500 kHz, 50% Duty cycle, GVDD = 5V,
Isooto BOOT Operating Current BOOT-HS = 5V, Vy = 48V 12 15 mA
SLEW RATE CONTROL (EFFECTIVE GATE RESISTANCE)
RDHF =0 Q 0.3
RDHF =4 kQ 1.3
Rgfh Voltage across driver FET = 1.2V Q
RDHF = 8 kQ 2.6
RDHF =16 kQ 5.3
RDLF=0Q 0.3
RDLF =4 kQ 1.3
Rgfl Voltage across driver FET = 1.2V Q
RDLF = 8 kQ 2.6
RDLF =16 kQ 5.3
RDHR =0 Q 0.8
RDHR =4 kQ 3.6
Rgrh Voltage across driver FET = 1.2V Q
RDHR = 8 kQ 7
RDHR =16 kQ 14
RDLR=0Q 0.8
RDLR =4 kQ 3.6
Rgrl Voltage across driver FET = 1.2V Q
RDLR = 8 kQ 7
RDLR =16 kQ 14
DEAD TIME CONTROL
toeap min | Minimum Dead Time DLH, DHL = 0Q; Minimum Slew rate 5 75 10 ns
- setting.
toeap max | Maximum Dead Time DLH, DHL = 100k; Maximum Slew rate 32 40 48 ns
B setting.
ocP
Vpsar Saturation protection voltage threshold 0.75 \%
tBLANK Blanking time for Vpgar detection 38 60 88 ns
t Time to indicate FLT upon Vps 30 ns
SATFLT overvoltage detection after blanking time
ZVD Output (Active Low)
VTHRESHfZVD ZV/D Detector Threshold 0.32 0.85 \
¢ Minimum third quadrant time that can be |For a 0 to -1.5V to 0 pulse with 100ps rise/ 6 10 14 ns
3RD_ZVD detected by ZVD detector (Low Side) fall time
¢ Minimum third quadrant time that can be |For a 0 to -1.5V to 0 pulse with 100ps rise/ 6 10 14 ns
3RD_zVD detected by ZVD detector (High Side) fall time
t Delay between Vryresi zvp Cross vs ZVD gl)lrt?moeto -1.5V to 0 pulse with 100ps rise/ 5 % i,
DLY_ZVD_L | output going low
t Delay between Vrygesy zvp Cross vs ZVD gtl)lrﬁamoeto -1.5V to 0 pulse with 100ps rise/ 20 %0 .
DLY_ZVDH | output going low
fwp 2vb ZVD pulse width For? 0 to -1.5V to 0 pulse with 100ps rise/ 40 65 110 ns
- fall time
OoTD
OTD+ Over Temperature Detect high threshold 170 °C
OTD- Over Temperature Detect high threshold 154 °C
OTDnys Over Temperature Detect high threshold 16 °C
FAULT
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GVDD = 5V, Cgypp = 1uF + 220nF, CgooT.Hs = 200nF, EN/FLT is pulled up to GVDD with 4.7KQ resistor, voltages are with
respect to AGND and typical specifications are at 25°C (V); —-40°C < T,<125°C, (Unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
leLt Fault pin pull down current Ve1=04V 3 mA
¢ Time to indicate FLT after fault occurs for 20 ns
FLTDLY_1 OCP and OTD

Time to indicate FLT after fault occurs for
teLTDLY 2 GVDD UVLO 1 s
teLr Min fault indication time 6 14 24 us
t Time after FLT release, after which EN=0 1 s
ENBLK is effective H

(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.
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6 Typical Characteristics

At Tp = 25°C, GVDD =5V, Cgypp = 1uF, CgooT.Hs = 220nF (Unless otherwise noted)

0 20 40 60 80
Vps - Drain-to-Source Voltage (V)

Figure 6-5. DRV7167: Typical Capacitance
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Figure 6-6. DRV7167 Typical Output Charge and
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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, typ y and typy are measured with 0Q RDHR and
RDHF resistor in "current leaving OUT pin" mode as shown in Figure 7-3. LI signal propagation delays t, p 4 and
t pHyL are measured with 0Q RDLR and RDLF resistor in "current entering OUT pin" mode as shown in Figure
7-4. Propagation delay mismatch parameters are defined as

tMoN = [tHIPLH — tLIPHLI

tMOFF = [tLiPLH — tHIPHLI

(1)
()

Figure 7-1. Propagation delay - Current leaving
OUT pin

Figure 7-2. Propagation delay - Current entering
OUT pin

Figure 7-3. tpy Ly and tpyy Measurement

/N

Ll Vi

|
___________ 12
| —’: : <t

[
tupLH —bl |<_

Figure 7-4. tp Ly and tp . 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.

S|eWRDXX=(O.6 X VM) / tRDXX

@)
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Figure 7-5. Slew Rate Measurement for RDHR and
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Figure 7-6. Slew Rate Measurement for RDLR and
RDLF
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8 Detailed Description

8.1 Overview

DRV7167A 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 DRV7167A device with integrated high-side and low-side

GaN FETs.
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Figure 8-1. Functional Block Diagram
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8.3 Feature Description

The DRV7167A 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 DRV7167A 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 DRV7167A integrates Vpg-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

DRV7167A supports IIM mode and single PWM Mode. In Independent Input Mode (lIM), the DRV7167A 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
Connect resistor on RDLF pin (pin 4) to AGND pin (pin 15).
1IIM Mode «  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.

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.
Single PWM Mode |°  Keep ENIN/HI (pin 12) high to enable the gate drive for both high side and low side FET.

*  PWMILI (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.

16 Submit Document Feedback Copyright © 2026 Texas Instruments Incorporated
Product Folder Links: DRV7167


https://www.ti.com/product/DRV7167
https://www.ti.com/lit/pdf/SLVSJF0
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSJF0A&partnum=DRV7167
https://www.ti.com/product/drv7167?qgpn=drv7167

13 TEXAS
INSTRUMENTS DRV7167
www.ti.com SLVSJFOA — OCTOBER 2025 — REVISED JULY 2026

Figure 8-3. Single PWM Mode

Figure 8-2. IIM Mode

DRV7167A implements overlap protection functionality (interlock), to prevent a shoot-through condition if both Hl
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 DRV7167A 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 tg T 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 tgng k 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.

(Fault time + teir + tensLx)

EN/FLT
Fault \—‘E>—> Internal EN:
controller Fault Release Mask |
|
|

AGND

Figure 8-4. EN/FLT Pin Block Diagram

8.3.2 Dead Time Setting in Single PWM Mode

DRV7167A 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 (0Q to 100kQ) 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. DRV7167A 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 tpy time to provide
dead time and HS FET PWM input by delaying the rising edge of complimentary PWM input by tp 4 time to
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provide dead time. Tl recommends choosing sufficient dead time for the selected slew rate setting to avoid any

shoot through.
tDHL(ns) = 1/3 % RDHL(kQ) + 75 (4)
tDLH(ns) = 1/3 X RDLH(kQ) + 7.5 (5)

PWM Input i |
(LIPWM pin) 7 |
N

[

o D

Internally generated I : ! :

complementary PWM : | : :

—>: :<—tDHL : :

N —

|

LS FET PWM : i

i | |

[ [

—b: :1— toLm
|
HS FET PWM _\ : %: \ /_
Figure 8-5. PWM Mode Operation
8.3.3 Start-up and UVLO

The DRV7167A ignores HI and LI inputs at the time of start-up for tsit.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 (Vgyppr) 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 VgootE, 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 1us 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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Figure 8-6. GVDD UVLO
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8.3.4 Synchronous Bootstrap

The DRV7167A incorporates a synchronous bootstrap circuit from GVDD to BOOT, providing a bias (VgooT.Hs)
for the high-side driver. The regulated supply makes sure that the gate voltage does not exceed the maximum
gate-to-source voltage (Vgootih r) rating of enhancement-mode GaN FETs due to third quadrant conduction.
The integrated bootstrap FET offers fast recovery, low on-resistance of 5Q, 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 Vgootih u and VeooTih 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. DRV7167A 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 Qrg 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. Tl 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.

Sync BOOT |— GVDD
BOOT
BOOTTH_R
HS 1
LI = High &&
GVDD>UVLO
BOOTTH_| /‘
Figure 8-8. Synchronous Bootstrap Control Logic
HS Driver Off State Leakage

HS FET Turn-ON
Veootin u
VBOOTlhiL
VBOOT-HS
VBOOTF
HI

|
U Boot Charging Window e
| | : »
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 DRV7167A supports zero voltage detection (ZVD) to indicate whether the high-side and low-side FETs
transitioned to third-quadrant for more than tzrp zvp 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 VyyresH_zvp below AGND for a time period
greater than tsrp zvp, a low pulse of twp zvp generates with a delay of tp;y zvp |.

For the high-side FET, if in a particular transition the switch node rises Vryresn_zvp above VM for a time period
greater than tsrp zvp, @ low pulse of twp zvp generates after a one PWM cycle, with a delay of tp;y zyp H from
the corresponding LI transition.

A controller interfacing DRV7167A 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 DRV7167A 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.
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Figure 8-10. ZVD Reporting - Current flowing out of the OUT pin

Figure 8-11 shows the ZVDH signals when DRV7167A 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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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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—— RDLF —— RDHF
\ 40
z 20 z \
=3 S 30
L L !
© ©
4 4
z z 2
»n 10 » \
\\ 10 \
-\
\ \
0 0
0 8 16 24 32 0 8 16 24 32
Resistor (kQ) Resistor (kQ2)
Drain Current = 20A Vy =48V Drain Current = 20A Vv = 48V

Figure 8-12. DRV7167: Slew Rate Control - Current | Figure 8-13. DRV7167: Slew Rate Control - Current
entering into OUT pin leaving OUT pin

8.3.8 Fault Indication
The DRV7167A indicates three types of faults on the EN/FLT pin:
* UVLO event on the GVDD supply
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* 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 tg 7 after
all faults cease to exist.

|
|
1 } } |
1\ !
EN/FLT / ' \—/_
! I
! I
|

Figure 8-14. UVLO Fault Reporting

8.3.9 Overcurrent Protection (OCP)

The DRV7167A implements drain-to-source voltage (Vpg) monitoring-based Overcurrent/short-circuit protection
on both FETs. After either FET turns on through HI/LI = high, the device waits for a time tg ank- After the wait,
the Vpg voltage of the FET is sensed, if the voltage is greater than Vpgat, 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 Vpg 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. DRV7167A 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.
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Figure 8-15. LS FET OCP Event - Current flowing into OUT pin
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Figure 8-16. HS FET OCP Event - Current flowing out of OUT pin

8.3.10 Over Temperature Detection (OTD)

The DRV7167A monitors the die temperature of the integrated gate-driver and indicates a fault when the OTD+

threshold is exceeded. The device doe

s 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 DRV7167A 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 Hl and LI pins.

Table 8-2 lists the output states for different input pin combinations for DRV7167A 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 ( DRV7167A )

HI Ll 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 DRV7167A 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

24 Submit Document Feedback Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: DRV7167


https://www.ti.com/product/DRV7167
https://www.ti.com/lit/pdf/SLVSJF0
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSJF0A&partnum=DRV7167
https://www.ti.com/product/drv7167?qgpn=drv7167

13 TEXAS
INSTRUMENTS DRV7167
www.ti.com SLVSJFOA — OCTOBER 2025 — REVISED JULY 2026

9 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl 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 DRV7167A 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 DRV7167A has VM and
PGND pins next to each other. This enables the VM capacitor to be placed very close to DRV7167A on the top
layer of the PCB, minimizing power loop inductance.

MCU LaunchPad
3av

LaunchPad interface o

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, Vy 48V
Motor rms current 20A
Motor peak current 60 A
VeooTt-VHs bootstrap capacitor 0.22 uF, X5R

Switching frequency 100 kHz
Dead time 15ns

Slew rate setting 10 Vins
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9.2.2 Detailed Design Procedure

This procedure outlines the design considerations of DRV7167A 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.

Cgst = (Qg + Qrr * lgo0T * ton(max)) / AV (6)

where

* lgooT is the quiescent current of the high-side gate driver

*  ton(maximum) is the maximum on-time period of the high-side gate driver
* QRgris the reverse recovery charge of the bootstrap diode

* Qg is the gate charge of the high-side GaN FET

» AV is the permissible ripple in the bootstrap capacitor (< 100 mV, typical)

A 0.22-uF, 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 = (2XQG) [ AV (7)

where

* Qg = individual and equal gate charge of the high-side and low-side GaN FETs
» AV = maximum allowable voltage drop across the bypass capacitor

A 1uF 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 DRV7167A 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 = Qgx fgy* (GVDD + Vaoor) (8)

where

* Qg = gate charge

* fsw = switching frequency

* GVDD = bias supply at GVDD pin

*  Vpoort = 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.

26 Submit Document Feedback Copyright © 2026 Texas Instruments Incorporated
Product Folder Links: DRV7167


https://www.ti.com/product/DRV7167
https://www.ti.com/lit/pdf/SLVSJF0
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSJF0A&partnum=DRV7167
https://www.ti.com/product/drv7167?qgpn=drv7167

13 TEXAS
INSTRUMENTS DRV7167
www.ti.com SLVSJFOA — OCTOBER 2025 — REVISED JULY 2026

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.

Pconp = [(IRMS(HS))Z x RDS(on)HS] + [(IRMS(LS))2 X RDS(on)Ls 9)

where

* Rops(on)Hs = high-side GaN FET on-resistance at operating T,.
* Rps(on)Ls = low-side GaN FET on-resistance at operating T,.
* Irmss) = high-side GaN FET RMS current.

* Irmss) = low-side GaN FET RMS current.

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

Psw= 0.5 x Vy* lout* (ttr_Rr* ttr_F))* fsw+ (VM*VM*CossTr)* fsw) (10)

where

* tyr_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 Egy and Eqpr 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 x Vgp X Ioap X fsw X t3rg (11)

where

* Vgp = third quadrant voltage.

* |l oap = current in soft switched FET.

» fgw = switching frequency.

+  t3q = time for which GaN FET stays in 3™quadrant. 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 DRV7167A 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 10Agrms and 80kHz PWM
frequency. Overshoot voltage is around 14V when 0Q control resistors are implemented.
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Resistor

9.3 Power Supply Recommendations

Resistor

The recommended bias supply voltage range for DRV7167A is from 4.5 V to 5.5 V. Note that the gate voltage of
the low-side GaN FET is not clamped internally. Hence, it is important to keep the GVDD bias supply within the
recommended operating range to prevent exceeding the low-side GaN transistor gate breakdown voltage.

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, Vgypp(yst)- If the voltage drop is more than hysteresis
specification, the device shuts down. Therefore, while operating at or near the 4.5 V range, the voltage ripple
on the auxiliary power supply output must be smaller than the hysteresis specification of DRV7167A 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. Tl 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 yF to 10 pF, for IC bias
requirements.
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9.4 Layout

9.4.1 Layout Guidelines

To maximize the efficiency benefits of fast switching, it is extremely important to optimize the board layout such
that the power loop impedance is minimal. 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.

It is also critical that the GVDD capacitors and the bootstrap capacitors are as close as possible to the device
and in the first layer. Carefully consider the AGND connection of DRV7167A device. It 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 DRV7167A EVM for an actual layout based on these recommendations.
9.4.2 L ayout 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 DRV7167A and may result in reduced performance.

PGND 06 oo
‘ ‘ ‘ ‘ ‘ ‘ 7// VM Capacitors
o0 L —
BOQT Capacitor I:l DD
(-]
. —— ;
B Lmj L | : M M
1) = w
£ oI I
2 [l
:E?IJ\UHI o (-] o (-} (] o PGND
GVDD Capacitor: :P%N}MU (] (-] (- PGND‘ o ®© 0 0 rcv
cvip { @ © o 00
o [AcND i
[ ] [k DRV716x o
2 2 ;
-5 & B S i out out Metal 1
TISUISUS U { Metal 2 (PGND)
|t N :
AGND |_||_| 0 vis
PGND
00 00

PGND

AGND PGND connection to be made far from the IC

Figure 9-6. External Component Placement (Multi-layer PCB)
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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 Tl specifications and do
not necessarily reflect Tl's views; see TlI'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.

‘Q \ 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

Tl 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.

Changes from Revision * (October 2025) to Revision A (July 2026) Page
* Corrected typographical error in the DESCIIDLION ...........ooo it e e e e e e e e 1
LR 7] 4 {=Ye3 (=To IR A/ o TeTe =T o] gl Twr=T =14 o] (| o TSR 13
* Corrected typographical error in Figure 8- ...t e e e e e e e e e e e e e e e e e as 15
» Corrected typographical error in FiQUIe O-1 e e e e e e e e e e e e e e e e e e e e e as 25
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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

VBNO0018A
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NOTES:

1.

2.
3.

All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

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

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)
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EXAMPLE STENCIL DESIGN
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NOTES: (continued)

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

design recommendations.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
PDRV7167AVBNR Active  Preproduction VQFN-FCRLF 2500 | LARGE T&R - Call TI Call Tl -40 to 175
(VBN) | 18

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 1
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GENERIC PACKAGE VIEW
VBN 18 VQFN-FCRLF - 0.85 mm max height

4.5x 7,0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL 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 AND 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 skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2026, Texas Instruments Incorporated
Last updated 10/2025
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