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N-channel 650V 50mQ (Typ) Power MOSFET

1 FEATURES 2 APPLICATIONS
e 650V break down voltage e Server power
e Ultra-low Rps-on & FOM e Telecom power
e Ultra-fast body diode e EV charger
e  Fast switching on/off e  Motor driver
D(2) 3 ORDERING INFORMATION
TYPE MARKING PACKAGE
&) GBS65060TOA | 65060 TO-220

S(3)

TO220

4 DISCRIPTION

The 650V high voltage Super Junction MOSFET achieves ultra-low ON-resistance and gate charge.
Thanks to excellent balance between switching performance and conduction performance, the
GBS65060 provides very high efficiency in resonant switch topology.

The Ultra-fast recovery body diode makes the GBS65060 suitable for high switching frequency
application and supports high power density application. The GBS65060 is available in TO-220 package.

5 KEY PERFORMANCE PARAMETERS

PARAMETER VALUE UNIT
Vps @ Tj_max 700 \%
Rpbs-on max @Vgs=10V 60 mQ
Qq (Typ) 95 nC
ID-pulse 146 A
Eoss@400V 12 pJd
Body diode recovery time 150 ns

All information: sales@gosemicon.com ©2021 GOSEMICON Co., Ltd. All Rights Reserved
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6 SPECIFICATIONS
6.1 ABSOLUTE MAXIMUM RATINGS

T,=25°C operating free-air temperature unless otherwise noted

SYMBOL | PARAMETER TEST CONDITION VALUE UNIT
Vbs Drain-source voltage 650 \Y
Ip Continuous drain current Te=2>C - A
Tc=100°C 23
Ip-pulse Pulsed drain current 146 A
Vs Gate-source voltage +30 \
Eas Single pulsed avalanche energy Ip=5.1A, Vpp=50V 169 mJ
Ear Repetitive avalanche energy Iob=5.1A, Vpp=50V 0.85 mJ
las Single pulsed avalanche current 5.1 A
Po Power dissipation 192 W
dv/dt MOSFET dv/dt ruggedness Vps=0~400V 60 V/ns
Is Continuous diode forward current 36 A
Is-pulse Diode pulsed current 146 A
dv/dt Reverse diode dv/dt Vps=0~400V, Isp<16.4A 50 V/ns
dir/dt diode commutation speed Vps=0~400V, Isp<16.4A 1200 Alps
Tstg Storage temperature -55 ~ 150 °C

6.2 THERMAL INFORMATION

SYMBOL | PARAMETER VALUE UNIT
Rejc max. Max. Thermal resistance, junction - case 0.65 °C/W
ReJA max. Max. Thermal resistance, junction - ambient 62 °C/W
Tsold Soldering temperature 260 °C

6.3 ELECTRICAL CHARACTERISTICS

T,;=25°C operating free-air temperature unless otherwise noted

SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT

STATIC CHARACTERISTICS

Drain-source breakdown
V@r)Dss Ves=0V, Ip=TmA 650 \Yj
voltage
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SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
VGs)th Gate threshold voltage Vps=Vas, Ib=TmA 34 4.1 4.6 Vv
. Ves=10V, Ib=16.4A 50 60
Drain-source on state
Rps-on ) Ves=10V, Ip=16.4A, mQ
resistance . 110
Tj=125°C
Rg Gate resistance f=1MHz, open drain 3 Q
Gate-source leakage
less Vas=30V, Vps=0V 100 nA
current
. VGs=OV, Vps=650V 1
Drain-source leakage
Ipss Ves=0V, Vps=650V, HA
current . 500
Tj=125°C
DYNAMIC CHARACTERISTICS
Ciss Input capacitance Ves=0V 4300 pF
Coss Output capacitance 70 pF
Reverse transfer Vps=400V, f=250KHz
Crss . 4 pF
capacitance
Effective output
Co(er) capacitance, 150 pF
energy related
. Ves = OV, Vps = 0V~400V
Effective output
Coltr) capacitance, 1610 pF
time related
td(on) Turn-on delay time 30 ns
t Rise time Ves=15V, Vps=400V, 8 ns
td(off) Turn-off delay time Re=30Q 95 ns
tf Fall time 9 ns
GATE CHARGE CHARACTERISTICS
Qq Gate charge total 95 nC
Qqd Gate to drain charge Vps=400V, Ip=16.4A 33 nC
Qqs Gate to source charge Vas=0~10V 28 nC
Vplateau Gate plateau voltage 6.2 Vv
BODY DIODE CHARACTERISTICS
Vsp Diode forward voltage Ves=0V, [r=16.4A, 1.3 Vv
tor Reverse recovery time 150 ns

All application information: contact@gosemicon.com
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SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Qi Reverse recovery charge 0.9 pcC
Vbs=400V, lr=16.4A
Peak reverse recovery ]
lrrm dIF/dt=1OOA/}J.S 12.5 A
current

All application information: contact@gosemicon.com
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7 Electrical Characteristic Diagram
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Figure 5. Typ. Output Characteristics
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Figure 4. Typ. Transfer Characteristics
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Figure 6. Typ. Output Characteristics
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Rps.on Vs. ID (Ta=125°C) VGS=10V, IDS=16.4A
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Figure 7. Typ. Drain Source On-state Resistance Figure 8. Ros-on vs. Tj
14 Qg vs. VGS (Ta=25°C, VDD=400V) Cap vs. VDS (Ta=25°C, f=250kHz)
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Figure 11. Typ. Coss Stored Energy Figure 12. Body diode forward
characteristics
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VGS(th) vs. Tj (ID=1mA) VDS=650V
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Figure 13. Threshold Voltage vs. Tj Figure 14. Maximum drain leakage current vs.
Case temperature
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Figure 15. Unclamped inductive

switching test circuit
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Waveform 2. Body diode characteristics waveform

Figure 16. Body diode characteristics test
circuit
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Figure 17. Switching time test circuit Waveform 3. Switching time waveform
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PACKAGE INFORMATION

Min 1.00

mm

Ddlael MIN NOM MAX
A 4.37 4.57 4.70
Al 1.25 1.30 1.40
A2 2.20 2.40 2.60
b 0.70 0.80 0.95
b2 1.17 1.27 1.47
C 0.45 0.50 0.60
D 15.10 15.60 16.10
D1 8.80 9.10 9.40
D2 5.50 6.30 7.10
E 9.70 10.00 10.30
E3 7.00 7.80 8.60

e 2.54 BSC

el 5.08 BSC
H1 6.25 6.50 6.85
L 12.75 13.50 13.80
L1 - 3.10 340
®P 3.40 3.60 3.80
Q 2.60 2.80 3.00
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