YZ

YZPST Group

P/N: YZPST-RGN65C035

650V Super-GaN FET in TO-247

Key Specifications
Vps (V) min 650
Vs (V) max 800
Rbs(on) (ML) max 41
Qi (nC) typ 175
Qg (nC) typ 28
Applications
e Renewable energy
Industrial
Automotive

Servo motors

Telecom and datacom

TO-247
(top view)

o]

Cascode Schematic Symbol

Datasheet

Features

e Easy to drive—compatible with standard gate drivers
e Low conduction and switching losses

e Low Qrr of 175nC—no free-wheeling diode required
e GSD pin layout improves high speed design

e JEDEC-qualified GaN technology

e RoHS compliant and Halogen-free

Benefits
o Increased efficiency through fast switching
e |ncreased power density
e Reduced system size and weight
o Enables more efficient topologies—easy to implement
bridgeless totem-pole designs
e Lower BOM cost

S S

Cascode Device Structure

Absolute Maximum Ratings (Tc=25°C unless otherwise stated)

Symbol Parameter Limit Value Unit
Ip2s-c Continuous drain current @T¢c=25°C @ 50 A
Ip1oo°c Continuous drain current @T¢c=100°C a 31.5 A

Y Pulsed drain current (pulse width: 10us) 240 A
Vbss Drain to source voltage 650 \"
V1ps Transient drain to source voltage 800 \"
Vass Gate to source voltage +18 \

Pb2sec Maximum power dissipation 178 w

T Operating junction temperature -55 to +150 °C

Ts Storage temperature -55 to +150 °C

Tesop Soldering peak temperature ¢ 260 °C
Thermal Resistance

Symbol Parameter Typical Unit

Reic Junction-to-case 0.7 °C/W
Roi Junction-to-ambient 40 °C/W
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Electrical Characteristics (Tc=25°C unless otherwise stated)

Symbol Parameter Min Typ Max Unit Test Conditions
Static
Vpss-max | Maximum drain-source voltage 650 — — \Y Ves=0V
Vasith) Gate threshold voltage 1.65 2.1 2.65 \Y Vps=Vas, Ip=0.7mA
Drain-source on-resistance (T,=25°C) — 35 41 Ves=8YV, I1p=32A, T)=25°C
Rbs(on) mQ
Drain-source on-resistance (T)=150°C) — 72 — Ves=8Y, 1b=32A, T)=150°C
g:azlggtg—g)ouroe leakage current _ 5 50 Vos=650V, Vas=0V, T)=25°C
Ipss . HA
Drain-to-source leakage current _ _ _ o
(T=150°C) — 10 — Vps=650V, Vgs=0V, T,=150°C
Drain-to-source forward leakage current — — 100 Ves=18V
lass nA
Drain-to-source reverse leakage current — — -100 Vgs=-18V
Dynamic
Ciss Input capacitance — 2197 -
Coss Output capacitance — 202 — pF Ves=0V, Vps=400V, f=1MHz
Crss Reverse transfer capacitance — 27 —
Coter) Output capacitance, energy related 2 — 280 —
pF Vas=0V, Vps=0V to 400V
Cortr) Output capacitance, time related b — 404 —
Qg Total gate charge — 28 42
Qgs Gate-source charge - 10 - nC Vbs=400V, Ves=0V to 8V, 1p=32A
Qg Gate-drain charge — 6 —
Td(on) Turn-on delay — 56 —
tr R|Se tlme _ 12 _ VDS=4OOV, VGS=OV to 1OV,
ns Ip0=32A, 0.5A gate drive, test
Taefn | Turn-off delay - 79 - circuit as in Figure 13
t Fall time — 9 —
Reverse Operation
Is Reverse current — — 31 A Ves=0V, Tc=100°C
— 1.73 — Ves=0V, Is=32A, T,=25°C
Vsp Reverse voltage \%
— 1.24 — Vas=0V, Is=16A, T,=25°C
trr Reverse recovery time - 42 - ns 1s=32A, Vop=400V
Qnr Reverse recovery charge - 175 - nc | di/dt=1000A/ps, T,=25°C
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Typical Characteristics (25 °C unless otherwise stated)
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Figure 1. Typical Output Characteristics T)=25°C
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Figure 3. Typical Transfer Characteristics

Vbs=10V, parameter: T,
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Figure 2. Typical Output Characteristics T)=150°C
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Figure 4. Normalized On-Resistance
|D=32A, VGS=8V
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Typical Characteristics (25 °C unless otherwise stated)
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Figure 7. Forward Characteristics of Rev. Diode Figure 8. Current Derating
Is=f(Vsp); parameter: T; pulse width = 20us Pulse width < 10us
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YZPST Group

YZPST-RGN65C035

Typical Characteristics (25 °C unless otherwise stated)

Ids [A]

Z [(C/W]

103
2 a"« ™ \‘\
10 ™ <
A 10ps
N \\ - \\ LN
N N 100pus
g
101 ol \ \\. \ | T\\
~ Ims
. S I
h NS
b 10ms
100 d NN
DC
101
1072
10t 10° 10t 102 10°
Vds [V]
Figure 9. Safe Operating Area Tc=25°C
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Figure 11. Transient Thermal Resistance
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Figure 10. Safe Operating Area Tc=80°C
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Figure 12. Power Dissipation
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Test Circuits and Waveforms
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Figure 13. Switching Time Test Circuit
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Figure 15. Test Circuit for Diode Characteristics
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Figure 14. Switching Time Waveform
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Figure 16. Diode Recovery Waveform
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Mechanical
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