650V Super-GaN FET in TO-247

Key Specifications
Vbs (V) min 650
Vrps (V) max 800
Robs(on) (MQ) max 41
er (nC) typ 175
Qg (nC) typ 28

Applications

o Renewable energy

e Industrial

e Automotive

Servo motors

Telecom and datacom

T0-247
(top view)

o

Cascode Schematic Symbol

Datasheet

Features
¢ Easy to drive—compatible with standard gate drivers
e Low conduction and switching losses
o Low Qrr of 175nC—no free-wheeling diode required
e GSD pin layout improves high speed design
¢ JEDEC-qualified GaN technology
® RoHS compliant and Halogen-free

Benefits

¢ Increased efficiency through fast switching

¢ Increased power density

¢ Reduced system size and weight

¢ Enables more efficient topologies—easy to implement
bridgeless totem-pole designs
Lower BOM cost

S S

Cascode Device Structure

Absolute Maximum Ratings (T¢c=25°C unless otherwise stated)

Symbol Parameter Limit Value Unit
Ip2s°c Continuous drain current @Tc=25°C @ 50 A
Ip100°c Continuous drain current @T¢=100°C 2 315 A

lom Pulsed drain current (pulse width: 10ps) 240 A

Vbss Drain to source voltage 650 \"

V1ps Transient drain to source voltage ® 800 \"

Vess Gate to source voltage +18 \'

Pp2s-c Maximum power dissipation 178 w
T Operating junction temperature -55 to +150 °C
Ts Storage temperature -55 to +150 °C
Tesowp Soldering peak temperature © 260 °C

Thermal Resistance

Symbol Parameter Typical Unit
Resc Junction-to-case 0.7 °C/W
Resa Junction-to-ambient 40 °C/W




Electrical Characteristics (Tc=25°C unless otherwise stated)

Symbol Parameter Min Typ Max Unit Test Conditions
Static
Vbssmax | Maximum drain-source voltage 650 — — Vv Ves=0V
Vasith) Gate threshold voltage 1.65 21 2.65 Vv Vps=Vgs, Ib=0.7mA
Drain-source on-resistance (T)=25°C) — 35 41 Ves=8YV, Ip=32A, T)=25°C
Ros(on) mQ
Drain-source on-resistance (T)=150°C) - 72 — Ves=8Y, Ib=32A, T)=150°C
gy ree leakage current - 5 50 Vos=650V, Ves=0V, Tj=25°C
Ipss - MA
Drain-to-source leakage current _ _ _ o
(TJ=150 oc) - 10 - VDS—65OV, VGS—OV, T=150°C
Drain-to-source forward leakage current — — 100 Ves=18V
less nA
Drain-to-source reverse leakage current - — -100 Ves=-18V
Dynamic
Ciss Input capacitance - 2197 -
Coss Output capacitance — 202 — pF Ves=0V, Vps=400V, f=1MHz
Crss Reverse transfer capacitance - 27 -
Colen Output capacitance, energy related 2 — 280 —
pF Ves=0V, Vps=0V to 400V
Cotn Output capacitance, time related ® — 404 —
Qg Total gate charge — 28 42
Qes Gate-source charge — 10 — nC Vbs=400V, Ves=0V to 8V, Ib=32A
Qgd Gate-drain charge - 6 -
td(on) Turn-on delay — 56 —
te Rise time — 12 —- Vbs=400V, Ves=0V to 10V,
ns Ib=32A, 0.5A gate drive, test
Td(otf) Turn-off delay - 79 - circuit as in Figure 13
tr 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 - Ves=0V, Is=16A, T)=25°C
tor Reverse recovery time - 42 - ns Is=32A, Vop=400V,

di/dt=1000A/ps, T,=25°C

Qr Reverse recovery charge — 175 — nC




Typical Characteristics (25°C unless otherwise stated)

250 SV 160
/ % o / /
200 e 6V — 8V
At g
% 100 /
150 5.5V 1 /
= = /-——_
% %—- % - ‘- 4.5V |
- 5V - /
100 y/
60 -
av
4.5V i
2 3.5V
4v -
3.6V v
0 0
0 2 4 6 8 10 0 2 4 6 8 10
VDs[V] VDS[V]
Figure 1. Typical Output Characteristics T)=25°C Figure 2. Typical Output Characteristics T)=150°C
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Figure 3. Typical Transfer Characteristics Figure 4. Normalized On-Resistance

Vbs=10V, parameter: T) 10=32A, Ves=8V



Typical Characteristics (25°C unless otherwise stated)
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Figure 7. Forward Characteristics of Rev. Diode
Is=f(Vsp); parameter: Ty; pulse width = 20us
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Figure 6. Typical Coss Stored Energy
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Figure 8. Current Derating
Pulse width < 10us
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Typical Characteristics (25°C unless otherwise stated)
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Figure 11. Transient Thermal Resistance
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Figure 12. Power Dissipation



Test Circuits and Waveforms
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DUT

120pF/1202

VDD

120pF/120)

Figure 13. Switching Time Test Circuit

Figure 15. Test Circuit for Diode Characteristics
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Figure 16. Diode Recovery Waveform



Mechanical
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THERMAL PAD

- MILLIMETERS INCHES
S MO S IMLIM | NONINAL [WEa NN MINIMON [ NONINAL | MARIMUM
A 4.68 5.00 5.31 D.165 | D187 | 0.308
Al 220 130 i) DOB7 | D.0B4 | O.102
A2 148 201 229 0053 0.0v8 0.088
b 0.88 - 1.40 0.038 - 0.055
b1 088 - 1.35 0.038 0.053
b2 1.97 219 0.070 0.086
b3 1.77 214 0.070 0.084
od 210 333 0.108 0.131
[ 2.7 328 0.108 0.120
c 0.38 0.39 D.015 0.035
cl 0.3 - 0.84 D.015 - 0.033
1] 2052 | 2085 | 21.18 0808 | DE21 | D834
D1 16.51 - - 0550 - -
D2 050 B 1.42 01020 - 0.056
E 1548 15.88 | 16.20 D610 | D625 | 0.640
Ef 13.48 E L 0530 : %
E2 203 - 356 D.0B0 - 0.140
& 5.4 BSC 0.215 BSC
el 10.67 BSC 0.428 BSC
L 20.01 | 2037 | 20.52 07ea | D.7E8 | p.BOB
L1 - 437 | 450 2 0180 | 0.177
2P 345 3.51 356 0.128 | 0138 | D140
BPi - - 7.38 - - 0.281
[¥] 5.20 558 | 587 D205 | D320 | 0.235
5 6.15 BSC 0.242 BSC
BASE METAL
PLATING

|-—-—h1. b"‘i: bS

(c) :L

7

c1—1

— (b, b2, bd)

SECTION C-C, E-E

3 Lead TO-247 Package




