transphorm TP65H050GAWS

Super

650V SuperGaN® FET in T@247 (source tab)

Description Features

The TP65H050G4WS 650V, 50 mgallium nitride (GaN) 1 JEDEC qualified GaN technology

FETisanormallp f f device using Tr an sqpoyfamidsSerfroRiuttion t¥sted

platform. It combines a stateof-the-art high voltage GaN 1 Robust design, defined by

HEMT with a low voltage silicon MOSFET to offer superior i Wide gate safety margin

reliability and performance. i Transient ovesvoltage capability
, 1 Enhanced inrush current capability

The Gen IV SuperGal\olatform uses advanced epi and 1 Very low @

patented design technologies to simplify manufacturability
while improving efficiency over silicon via lower gate charge,
output capacitance, crossover loss, and reverse recovery
charge.

9 Reduced crossover loss

Benefits
9 Enables A@C bridgeless toternpole PFC designs
fi Increased power density

Related Literature A Reduced svst . d weiaht
1 ANOOQ9: Recommended External Circuitry for GaN FETs 1 Reduced system size and weig

: o . i Overall lower system cost
T AN0QOZ: Printed Circuit Board Layout and Probing 1 Achieves increased efficiency in both hardnd soft-

switched circuits

Ordering Information 1 Easy to drive with commontysed gate drivers
Package 9 GSD pin layout improves high speed design
Part Number Package Configuration
TP65H050GAWS | 3 Lead T@247 Source Applications
9 Datacom T
1 Broad industrial RoHS i
TP65H050G4WS 91 PV inverter
T0247 1 Servo motor
(top view)

S

Key Specifications
Vbss(V) 650
Vbssrr(V) 800
Rosomet( MY ) ma x * 60
v
G Qrr(NC) typ 120
D

Q (nC) typ 16
* Dynamic orvesistance; see Figures 18 and 19

D

o
S S
Cascode Schematic Symbol Cascode Device Structure
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TP65H050G4WS

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

Symbol Parameter Limit Value Unit
Vbss Drain to source voltage (3= -55° C to 150° C) 650
Vbss(TR) Transient drain to source voltage 800 \%
VGss Gate to source voltage +20
Po Maximum power dissipation@t=25°C 119 w
Continuous drain current @¥25° Cb 34 A
" Continuous drain current @3¥F100° CP 22 A
lom Pulsed drain current (pulse width: 10us) 150 A
Te Case 55 to +150 °C
Operating temperature
T Junction 55 to +150 °C
Ts Storage temperature -55 to +150 °C
TsoLp Soldering peak temperature 260 °C
- Mounting Torque 80 N cm
Notes:
a. In offstate, spike duty cycle D<0.01, spike duration <30us, non repetitive
b.  Forincreased stability at high current operation, see Circuit Implementation on page 3
c. For 10 sec., 1.6mm from the case
Thermal Resistance
Symbol Parameter Maximum Unit
Razc Junctionto-case 1.05 °C/W
Raza Junctionto-ambient 40 °C/W
R transphrm
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Circuit Implementation

Driver RG FB |
Driver
[ Re FB |

Vo

— oo 2 V3ys
*“M—4F1

RCpc (Place as close as

possible to drain pin)
Layout Recommendations: (See als&N0009)
Gate Loop:
I Gate Driver: SiLab Si823x/Si827x
1 Keep gate loop compact
1 Minimize coupling with power loop
Power loop:
Minimize power loop path inductance
Minimize switching node coupling with high and low power plane
Add DC bus snubber to reduce to voltage ringing
Add Switching node snubber for high current operation

=a =4 =4 A

Simplified Half-bridge Schematic ( See also on Figure 13)

Recommendedgate drive: (OV, 12V) with& 45 Y

Gate Ferrite Bead (FB1)

Recommended Switching Node

Required DC Link RC Snubber (Réz1) 2 RC Snubber (RGy)

240f300Y at

100

MH z [47nF+5Y] x 2 See note b and ¢ below

Notes:

a. RGcishould be placed as close as possible to the drain pin
b. RGnis needed only if B is smaller than recommendations

c. Ifrequired, please use 1§ +47pF
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TP65H050G4WS

Electrical Parameters (T=25°C unless otherwise stated)

Symbol Parameter Min Typ Max Unit Test Conditions
Forward Device Characteristics
\bss@ey) | Drainsource voltage 650 f f Y Ves=0V
Vasith) Gate threshold voltage 3.3 4 4.8 \%
Wos=Vzs, Ib=0.7mA
FVos/Ts Gate_threshold voltage temperature A 6.2 A mv/°eC
coefficient
f 50 60 } Ves=10V, b=22A
Rosenert | Drainsource onresistancea mY
fi 105 fi Ves=10V, b=22A, T=150°C
fi 4 40 Vbs=650V, \6s=0V
Ipss Drainto-source leakage current MA
f 15 f Vbs=650V, =0V, T=150°C
f f 100 Ves=20V
less Gateto-source forward leakage current nA
A f -100 Ves=-20V
Gss Input capacitance A 1000 fi
Coss Output capacitance fi 110 f pF Ves=0V, \bs=400V, f=1MHz
Crss Reverse transfer capacitance fi 6 i
Coten Output capacitance, energy related fi 164 i
pF Ves=0V, \bs=0V to 400V
Com Output capacitance, time related A 280 A
QG Total gate charge fi 16 24
Qos Gatesource charge fi 6 fi nC VD_SZ4OOV' Ves=0V 10 10V,
[b=22A
Qep Gatedrain charge fi 5 f
Qoss Output charge A 120 A nC Ves=0V, \bs=0V to 400V
tb(on) Turnon delay fi 49.2 i
tr Rise time A 11.3 i Vbs=400V, Ves=0V to 10V,
- - ns [0=22A, Rg=45w Zrs=240Y at
toe | Turnoff delay f 88.3 f 100MHz (See Figure 14)
tr Fall time A 10.9 f
Notes:

a. Dynamic onresistance; see Figures 17 and 18 for test circuit and conditions
b.  Equivalent capacitance to give same stored energy assYises from 0V to 400V
c. Equivalent capacitance to give same charging time assfises from 0V to 400V

July. 22, 2021

tp65h050g4ws.1v0

transph<rm



http://www.transphormusa.com

TP65H050G4WS

Electrical Parameters (T=25°C unless otherwise stated)

Symbol Parameter Min Typ Max Unit Test Conditions
Reverse Device Characteristics
~ ~ Ves=0V, Te=100°C,
Is Reverse current i i 22 A 025% duty cy
i 2.2 2.6 Ves=0V, =22A
Vsp Reverse voltage \%
i 1.6 1.9 Ves=0V, k=11A
trRr Reverse recovery time fi 50 i ns
Is=22A, \bp=400V
rr Reverse recovery charge i 120 A nC
(dild)rw | Reverse diode difdtb i i | 2500 | aps | Circuitimplementation and
parameterson page 3
Notes:

a. Includes dynamic Bseneffect
b. Reverse conduction di/dt will not exceed this max value with recommended. R
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Typical Characteristics (Tc=25°C unless otherwise stated)
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Figure 1. Typical Output Characteristics T;=25°C Figure 2. Typical Output CharacteristicsT:=150°C
Parameter: \és Parameter: \és
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Figure 3. Typical Transfer Characteristics Figure 4. Normalized Onrresistance
Vbs=20V, parameter: J [0=30A, \6s=8V
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Typical Characteristics (Tc=25°C unless otherwise stated)
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Figure 5. Typical Capacitance Figure 6. Typical GssStored Energy
Ves=0V, f=1MHz
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Figure 7. Typical Qss Figure 8. Typical Gate Charge
|Ds=32A, \bs=400V
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Typical Characteristics (Tc=25°C unless otherwise stated)
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Figure 9. Power Dissipation Figure 10. Current Derating
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Figure 11. Forward Characteristics of Rev. Diode Figure 12. Transient Thermal Resistance
Is=f(Vsp), parameter: §
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Typical Characteristics (Tc=25°C unless otherwise stated)
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Figure 9. Power Dissipation Figure 10. Current Derating
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Figure 11. Forward Characteristics of Re ode Figure 12. Transient Thermal Resistance
Is=f(Vsp), parameter: §
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Typical Characteristics (Tc=25°C unless otherwise stated)
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Figure 13. Safe Operating Area £=25° C
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Test Circuits and Waveforms

Figure 13. Switching Time Test Circuit
(see circuit implementationon page 3
for methods to ensure clean switching)
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Figure 15. Diode Characteristics Test Circuit

Figure 17. Dynamic Rosenett Test Circuit
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Figure 14. Switching Time Waveform
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Figure 16. Diode Recovery Waveform
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Figure 18. Dynamic Rbs(nett Waveform
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