GaNr lCh GR-10W003DQ DATASHEET (Preliminary)

GR-10W003DQ: 100V High-low Side GaN with Integrated

Driver

Description

The GR-10W003DQ is a Gallium Nitride (GaN) FET
with integrated driver. The device features High-
side and low-side 100V rated GaN FET driven by an
optimized high-frequency GaN FET driver. The GR-
10W003DQ incorporates a high-side level shifter
and bootstrap circuit. This integration allows GR-
10W003DQ unit to form a half-bridge topology
without the need for external level-shifting circuit
and easy-use in paralleling circuit. The driver and
the GaN FET are mounted using Flip-chip bond
packaging technology, resulting in minimized
package parasitic elements.

Key Specifications

Part Number GR-10W003DQ
Vpss, min. 100V

GR-10W003DQ (Dual-Side Cooling)

BOTTOM

13 12 11 10 9 8

Ros(on), typ. 2.8mQ (HS & LS FET)
Package QFN-4.0 x 6.5

Features

« Gate drive voltage compatibility
« High operating frequency

o Over temperature protection

« Short circuit protection

o 20 ns typical delay time

Applications

B Buck, boost, buck-boost converters
B AC-DC/ DC-DC Converters
B Motor Drives
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1- Pinout Configuration and Description
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(Pin Definition) (Exposed GaN Die Si Substrate)
Pin Name Pin 1/0/P Description
LOP 1 | Optional resistor between LOP and LO can be applied to adjust turn-
on speed of low side GaN.
LO 2 0] Low-side Gate Terminal.
VIN Power input. Connected to drain terminal of internal high side
VIN 3 P FET. Connect power loop capacitors from VIN to PGND or power
source terminals of low side FET.
Input power supply ground return. Connected to source terminal of
PGND 4 G internal low side FET. Connect power loop capacitors from VIN to
PGND.
Output switching node. Connected to output of half-bridge power
SW 5 P stage. SW pin connects the source terminal of high side FET and the
drain terminal of the low side FET.
HO 6 0 High-side Gate Terminal.
HOP 7 | Optional resistor between HOP and HO can be applied to adjust turn-
on speed of high side GaN.
Bootstrap Supply. For the floating upper gate driver. Connect the
BOOT 3 p bootstrap capacitor Ceoor between BOOT pin and PHASE pin to form a
bootstrap circuit. The bootstrap capacitor provides the charge to turn
on the upper GaN FET. Make sure that Csooris placed near the IC.
PHASE Switch Node. Connect this pin to the source of the upper GaN
PHASE 9 P FET and the drain of the lower GaN FET. This pin is used as the return
path for the UGATE driver.
HI 10 | High Side Driver PWM Input. Connect this pin to the high side driver
control PWM input.
L 11 | Low Side Driver PWM Input. Connect this pin to the low side driver
control PWM input.
aNrich Semiconductor Co., . atashee
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VDD 12 p Supply Voltage for the IC. This pin provides bias voltage for IC. Connect
this pin to 5V Voltage source with at least 1uF MLCC bypass capacitor.
AGND 13 p Sirr:)und for the IC. All voltage levels are measured with respect to this

2- Absolute Maximum Rating

Specification MIN MAX Unit
VIN to SW 100 \Y
VIN to SW (5ms pulses at 150°C) 120 Vv
BOOT to AGND -0.3 Venaset+Vee Vv
SW to PGND (DC) -0.3 100 \
SW to PGND (<25ns) 5 105 Y
HI to AGND -0.3 6.6 Vv
LI to AGND -0.3 6.6 Vv
HOP, HO Vsw-0.3 Vsw+0.3 Vv
LOP, LO -0.3 6.6 \Y
VDD to AGND -0.3 6.6 \Y
BOOT to PHASE -0.3 6.6 Vv
BOOT to PHASE (<25ns) -0.3 7.0 Vv
Junction Temperature, T, -40 150 °C
Storage Temperature, Ts -40 150 °C
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3- Specification

GR-10W003DQ DATASHEET (Preliminary)

3.1 Electrical Characteristics
(VDD=VBOOT=5V, VGND=VPHASE=0V, T,=25°C, unless otherwise noted)
- Values 5
Symbol Parameter Conditions Unit
Min | Typ | Max
High Side Internal Power FET
RDS(on)_HS High Side FET RDS(on) lloap = +/-10A, HSiy = 5V, LSy = OV - 28 | 36 mQ
VHS_DS_Clamp | High Side 3rd Quadrant Clamp lioap = - 10A, HSy & LSy =0V - -1.5 - Vv
ILEAK_VIN-SW Leakage Current (VIN to SW) HSn =0V, Vi =100V, SW =0V - 300 pA
CWELL HV-Well Capacitance (SW to HSi = OV, Vin = 48V, SW = 48 V ; 33 - oF
PGND)
COSS_HSFET ?\;\J/t)pUt Capacitance (VIN to HSm = OV, Vix = 48V, SW = 0V i 192 i oF
QOSS_HSFET Output Charge (VIN to SW) HSin =0V, Vi = 48V, SW =0 V - 15 - nC
Low Side Internal Power FET
RDS(on)_LS Low Side FET RDS(on) lLoap = +/-10A, LSy = 5V, HS\y = OV 2.8 3.6 mQ
VLS_DS_Clamp Low Side 3rd Quadrant Clamp lloap=-10 A, HS)y & LSn=0V -1.5 \Y
ILEAK_SW-
PGND_S Leakage Current (SW to PGND) LSin=0V, V|y =100V, SW =100 V 100 HA
COSS_LSFET Output Capacitance (SW to LSw=0V,SW =48V 192 oF
PGND)
QOSS_LSFET Output Charge (SW to PGND) LSn=0V, SW =48V 15 nC
Dynamic Characteristics
W =0V and HS FET Turn-On, Reoor =
t_delayus on High-Side on Propagation Delay > 0Vand HS urn-On, Reoor 20 ns
- Z.ZQ, ILOAD =5A
t_delayis_on Low-Side on Propagation Delay ?XV =48 Vand LS FET Turn-On, lioo = 20 ns
High-Side Off Propagation SW =48V and HS FET Turn-Off, l.0ap
t_delayns_off Delay —5A 20 ns
t_delayis_off Low-Side Off Propagation Delay ?ﬁl =0Vand LS FET Turn-Off, lioso = 20 ns
t_matchon Delay Matching LSoff to HSon LS Turn-Off to HS Turn-On, Reoor = 0 ns
2.2Q, loap = 5A
t_matchoff Delay Matching HSoff to LSon HS Turn-Off to LS Turn-On, l.oap = 5A 0 ns
HS Turn-On Buck M V to 48V,
t_risesw_nso SW Rise Time at High Side FET > u[n On Buc _ ode, 0V to 48V, 1.5 ns
Turn-On (Buck Mode, Hard Raoor = 00, liop = 5A
t rise Switching) ! HS Turn-On Buck Mode, OV to 48V, 3 ns
—1S€sw_ts1 & Reoor = 2.20), ILOAD = 5A
LS Turn-On B M 48V V
t_fallsw_1so SW Fall Time at Low Side FET IS ul'nsgn oost Mode, 48V to OV, 1.5 ns
LOAD —
Turn-On (Boost Mode, H
utn o.n (Boost Mode, Hard LS Turn-On Boost Mode, 48V to 0V,
t_fallsw_s1 Switching) 3 ns
- lLoap = 5A
Bootstrap Power Supply
IBOOT_Q Off State Bootstrap Supply HSin/LSin= 0V, (Vaoor— Vewase)= 5V -l o1 012 | mA
Current
B
IBOOT ootstrap Supply Current HS PWM = 500 kHz, Cioap=0nF Sl 15 | 25 | ma
@100k
lagoors BOOT to PHASE Leakage HI=LI=0V,VPHASE=VBOOT=100V 0.3 uA
Current
Power On Reset
VDD_POR+ POR Trip Level VDD Rising | LSw=5V, Voo Ramps Up | 38 ] 4 | 42 [ v
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VDD_POR_HYST | POR Vpp Falling Hysteresis LSin =5V, Vpp Ramps Down - 0.3 - Vv
VBOOT_POR+ ;z; ;”p Level (Vaoor - Vewsse) | (g~ 5, Voor Ramps Up 25 | 34 | 39 | v
VBOOT_POR_H POR (VB0.0T - VPHASE) FaIIlng HS|N - 5V, VBOOT Ramps Down _ 0.2 R v
YST Hysteresis
Logic Input Pins
PW_min Minimum Input On or Off Pulse | oo/, o000 widith , Ly and Hux 30 | - ; ns
Duration
PW_max Maximum Input On or Off Pulse | o0\ 5600 \yicith L and Hin ; ; 200 | ps
Duration
VIH High-level Logic Threshold HSn, LSin Rising 2.4 - - Vv
VIL Low-level Logic Threshold HSin, LS Falling - - 0.8 \Y
VIHYST Logic Threshold Hysteresis Viu Rising — V) Falling - 0.2 - \Y
3.2 Thermal Information
Symbol Parameter Value Unit
Resa Junction-to-ambient thermal resistance 48.4 ‘C/W
Reicitop) Junction-to-case (top) thermal resistance 0.45 ‘C/W
Ress Junction-to-board thermal resistance 10 ‘C/W
Reic(got) Junction-to-case (Bottom) thermal resistance 3.0 ‘C/W
3.3 ESD Ratings
Symbol Parameter Value Unit
HBM Human Body Model 1000 \Y
CDM Charged Device Model 500 \"
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4- Package Outline Dimensions
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5- Recommended PCB Soldering Footprint
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6- Change Log

GR-10W003DQ DATASHEET (Preliminary)

Version

Date

Description

01

Feb 2, 2026

Initial version

® Note: GaNrich semiconductor reserves the right to revise products and/or specifications without

notice.
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