N-Channel Gallium Nitride FET
650V 29A 188W DFN8x8

MERITEK

FEATURE
Rpson)<80mQ at Ves=6V, 1p=8A

Enhancement Mode Transistor-Normally Off Power Switch

Low Gate Charge, Low Output charge

Ultra High Switching Frequency

No Reverse-Recovery Charge

ESD Safeguard

Applications: AC-DC & DC-DC Converter, Totem Pole PFC, Fast Battery

Charging, etc.

MAXIMUM RATINGS

SK

RoHS

Parameter Symbol Value Unit
Maximum Drain-Source Voltage Ves=0V Vbs, max 650 \%
Transient Drain-Source Voltage Ves=0V Vps, transient 800 \
T,=25°C, Total time<10hrs
Pulse Drain-Source Voltage - Vbs, pulse 750 \%
T,=125°C, Total time<1hrs
Continuous Gate-Source Voltage Vs 6to7 \Y
Pulse Gate-Source Voltage t= 50ns, f =100kHz, open drain Vas, pulse -20to 10 \%
Drain Current — Continuous Tc=25°C Ip 29 A
. Vgs =6V, Tc=25°C, t= 10us 58
Drain Current — Pulsed lom A
Vgs = 6V, Tc=125°C, t= 10ps 29
Power Dissipation Tc=25°C Po 188 w
Thermal Resistance, Junction to Ambient Roa 33.6 °CIW
Thermal Resistance, Junction to Case Resc 0.52 °C/W
Operating Junction and Storage Temperature Range T,, Tste -55 to 150 °C
Soldering Temperature Tsold 260 °C
DIMENSIONS
Item Min. (mm) Max. (mm) 0 a o K2 L
A 0.80 1.00 .
A1 0.00 0.05 , s E —~ 1
A2 0.203 REF O\I | |
b 0.92 1.05 = - J— [
‘ PIN1 MARK GE
D 8.00 BSC = — - —tw T = - & —r
D2 310 | 330 | | 1) g
E 8.00 BSC
E2 6.84 | 7.04 s 5 = b ) o
e 2.00 BSC LA
AZ K 02
L 0.40 0.60
K 0.90 1.10
K2 2.70 2.90
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N-Channel Gallium Nitride FET
650V 29A 188W DFN8xS8 MERITEK
ELECTRICAL CHARACTERISTICS
Static Characteristics Conditions Symbol Min Typ. Max Unit
. Vps=650V, Vgs=0V ,T,=25°C - 5 65
Drain-Source Leakage Current lpss MA
Vps=650V, Vgs=0V ,T,=150°C - 13 390
Gate-Source Leakage Current Vgs=6V, Vps=0V less - 163 - HA
Static Characteristics Conditions Symbol Min Typ. Max Unit
i . i Vgs=6V, Ip=8A, T,=25°C - 60 80
Static Drain-Source On-Resistance Ros(on) mQ
Vgs=6V, Ip=8A, T,=150°C - 135 -
VGS=V|33, ID=30.7mA, TJ=25°C 1.2 1.7 25
Gate Threshold Voltage Vesitn) \
VGS=V|33, ID=30.7mA, TJ=150°C - 1.6 -
Gate Resistance f=5MHz, open drain Re - 3 -- Q
Dynamic Characteristics Conditions Symbol Min Typ. Max Unit
Total Gate Charge Qq - 6.2 -
Gate-Source Charge Vps=400V, Ip=8A, Vgs= 0 to 6V Qg - 0.5 - nC
Gate-Drain Charge Qgu - 22 -
Gate Plateau Voltage Vps=400V, Ip=8A Vpiat - 2.2 -- \
Turn-On Delay Time Ta(on) - 3 -
Rise Time Vps=400V, Ip=16A, L=318uH T - 4 - ns
Turn-Off Delay Time Ves= 6V, Roxn=10Q, Rorr=2Q Taofn - 5 -
Fall Time Ts -- 4 --
Input Capacitance Ciss - 225 --
. VDS=4OOV, VG5=0V,
Output Capacitance =100KHz Coss - 70 --
Reverse Transfer Capacitance Crss -- 0.5 -- pF
Effective Output Capacitance, Energy Related Coen - 105 --
Effective Output Capacitance, Time Related Vps=0 to 400V, Vgs=0V Cotr) - 150 -
Output Charge Qoss - 60 - nC
Reverse Conduction Diode Conditions Symbol Min Typ. Max Unit
Source-Darin Reverse Voltage Ves= 0V, Is=8A Vsp - 2.3 -- \%
Pulsed Current, Reverse Vgs= 6V, tpuse= 10us Is puise - - 58 A
Peak Reverse Recovery Current - lerm - 0 -- A
Reverse Recovery Time - Ter - 0 -- ns
Reverse Recovery Charge Vps=400V, Is=8A Q. - 0 -- nC
Note:
1. Vbs, transient iS intended for non-repetitive events, truLse<200us
2. Vs, puise is intended for repetitive pulse, truLse<100ns
3. Coer is the fixed capacitance that gives the same stored energy as Coss While Vps is rising from 0 to 400V.
4. Com is the fixed capacitance that gives the same charging time as Coss While Vps is rising from 0 to 400V.
5. Guaranteed by design, not subject to production testing.
6. MSL3
Switching Time Waveform Switching Test Circuit
{—90%
—_—— e 2L
—Ca 1 Ve
PWM ;
= Dnver
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N-Channel Gallium Nitride FET
650V 29A 188W DFNS8xS8 MERITEK

CHARACTERISTIC CURVES

Output Characteristics at T,=25°C Output Characteristics at T,=125°C
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Ips, Drain to Source Current (A)
Ips, Drain to Source Current (A)

Vps, Drain to Source Voltage (V) Vps, Drain to Source Voltage (V)

Normalized On-Resistance vs. Junction temperature Output-Charge Characteristics
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Transfer Characteristic Gate-Charge Characteristics
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Meritek Electronics Corporation | www.meritekusa.com Rev. 6b 02/02/26



http://www.meritekusa.com/

N-Channel Gallium Nitride FET
650V 29A 188W DFN8x8

MERITEK

CHARACTERISTIC CURVES

Ip, Drain Current (A) Vesny, Gate Threshold Voltage (Normalized)

Ros(on), On-Resistance (Q)

Normalized Threshold Voltage vs. Junction Temperature
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On-Resistance vs. Gate-Source Voltage at T,=25°C
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Ip, Drain Current (A) Pp, Power Dissipation (W)
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Safe Operating Area at T¢=125°C
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On-Resistance vs. Gate-Source Voltage at T,=125°C
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N-Channel Gallium Nitride FET
650V 29A 188W DFNS8xS8 MERITEK

CHARACTERISTIC CURVES

Gate to Source Leakage Characteristics Drain to Source Leakage Characteristics
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N-Channel Gallium Nitride FET
650V 29A 188W DFN8x8

MERITEK

CHARACTERISTIC CURVES

Capacitance
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Maximum Transient Thermal Impedance
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Notes:
Duty Cycle : D=1,/ T
Peak Tj =Ppy * Zypc +Te

1E-7 1E-6 1E-5 1E-4 1E-3 1E-2 1E-1

Zgyc, Transient Thermal Impedance (°C/W)

Pulse Width (S)

Eoss, Output Capacitance Stored Energy (uJ)
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