POWER SEMICONDUCTORS ®

1200V SiC MOSFET

Features

» High speed switching
* Reliable body diode

* All parts tested to greater than 1,400V

Package

GP2T040A120H
Vps 1200 V
RDS,on 37 mQ
Ip (rc=25¢) 63 A
Tj,max 175°C

* Avalanche tested to 400mJ* mp
* Driver source pin for gate driving (1) D (Drain)
(2) S (Driver Source)
Benefits B e (3) S (Source)
« Lower capacitance \ ‘\ @3)s (4) G (Gate)
« Higher system efficiency |
. Easy to parallel | | @8
» Lower Switching Loss 1 234
« Longer creepage distance DSSG
Appléclatl?ns n Part # Package Marking
 Solar Inverters
i SWitCh_ mode power Supplie_:s, UpPS GP2T040A120H TO-247-4L 2T040A120
* Induction heating and welding
» EV charging stations
* High voltage DC/DC converters
* Motor drives
RoHS
Maximum Ratings, at T=25°C, unless otherwise specified
Characteristics Symbol Conditions Values Unit
Drain-Source Voltage Viaed | Ves=0V, Ips=1pA 1200 \Y
Conti Drain G i | Tc=25°C, T=175°C 63
ontinuous Drain Curren
inuous Lrain U °  [Tc=100 °C, T=175 °C 47 A
Pulsed Drain Current lppuse” |Tc=25°C 160
V -10/25
Gate Source Voltage GSmax , \Y;
Vesop |Recommended operational -5/20
Power Dissipation Piot Tc=25°C 322 w
Operating & Storage Temperature T;, Tsorage |CONtiNUOUS -55...175 °C
Single Pulse Avalanche Energy Eas L=1.0mH, 1,s=28.3A, V=50V 400 mJ
Thermal Characteristics
Values
Characteristics Symbol Conditions - Unit
min. typ. max.
Thermal Resistance, Junction to Case Rinc - 0.38 0.47
. . 0
Thermal Resistance, Junction to Ryun ) ) 40.0 C/wW

Ambient

* Pulse width is limited by Tj .,
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1200V SiC MOSFET GP2T040A120H
Static Electrical Characteristics, at T=25°C, unless otherwise specified
o L. Values .
Characteristics Symbol Conditions - Unit
min. typ. max.
Drain-Source Breakdown Voltage BVpss |lbs=1mMA 1200 - - \%
) Vps=1200V, Vgs=0V - 0.1 1.0
Zero Gate Voltage Drain Current Ibss sz=1200V, sz=0v, T=175°C - 1 - MA
lgss+  |Ves=20V, Vpg=0V - <+10 100
Gate-Source Leakage Current eSS es DS nA
lGSS— VGS=_5V1 VDS=OV - >-10 -100
VGS=VDS! IDS=1 OmA 2 2.4 4
Gate Threshold Voltage Vesth)y |Ves=Vbs, Ips=10mA, T;=125°C - 1.8 - \
VGS=VDS! IDS=1 OmA, TJ=1 75°C - 1.6 -
VGS=20V1 IDS=4OA - 37 52
. . Ves=20V, Ips=20A - 35 45
Drain-Source On-Resistance Rpson V:=20V, Izz=4OA, T=125°C - 56 - mQ
Vgs=20V, Ips=40A, T;=175°C - 73 -
Transconductance Oss Vps=20V, Ips=40A - 16 - S
Gate Input Resistance Rg f=1MHz, Vac=25mV, D-S Short - 1.9 - Q
AC Electrical Characteristics, at T=25°C, unless otherwise specified
Values
Characteristics Symbol Conditions - Unit
min. typ. max.
Input Capacitance Ciss - 3192 -
" VGS=OV,
Output Capacitance Coss - 132 - pF
o C - Vps=1000V,
Reverse Transfer Capacitance Crss £=200kHz, Vac=25mV - 7 -
Coss Stored Energy Eoss - 77 - [N
Turn-On Switching Energy Eon |Vop=800V, Ips=40A, - 446 -
o Reexy=2.5,
Turn-Off Switching Energy Eorr Vos=-5/+20V, L=273yH, 68 uJd
Total Switching Energy Eror  |[FWD=GP2T040A120H - 514 -
Turn-On Switching Energy Eon  |Vop=800V, Ips=40A, - 339 -
b Ra(ex=2.5,
Turn-Off Switching Energy Eorr Vas=-5/+20V, L=273yH, - 70 - [N
Total Switching Energy Eror  |[FWD=GP3D020A120A - 409 -
Turn-On Delay Time to(on) Vpp=800V, Ips=40A, - 14 -
Rise Time tr Raexy=2.5, Vgs=-5/+20V, - 5 - ns
Turn-Off Delay Time toof) L=273uH, - 23 -
Fall Time te FWD=GP2T040A120H B 14 -
Total Gate Charge Qg V2800V, [-=20A - 118 -
DD~ » IDST s
Gate to Source Charge Qgs Vigs=-5/+20V - 51 - nC
Gate to Drain Charge Qep - 10 -
Body Diode Characteristics, at Tj=25°C, unless otherwise specified
o o Values .
Characteristics Symbol Conditions - Unit
min. typ. max.
Max Continuous Diode Fwd Current Is Vgs=-6V, Tc=25°C - - 74 A
Diode Forward Voltage Vgp  |Ves=-5V, Isp=20A - 3.8 - \4
i t - 11 - ns
Reverse Recovery Time RR lsp=40A, V=800V, Vgs=-5V,
Reverse Recovery Charge Qrr di-/dt=9.6A/ns - 316 - nC
Peak Reverse Recovery Current IRRM - 46 - A
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Drain-Source Voltage, Vs (V)

4

Figure 4. Output Characteristics T;=175°C
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Figure 1. Output Characteristics T;
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Figure 3. Output Characteristics T; = 125°C
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GP2T040A120H

1200V SiC MOSFET
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Figure 6. On-Resistance vs. Drain Current For
Various Temperature

Figure 5. Normalized On-Resistance vs. Temperature
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Figure 8. Transfer Characteristic for Various Junction

Resistance vs. Temperature For Various

Figure 7. On-

Temperatures

Gate Voltages

p.4

www.SemiQ.com

Rev. 1.0, 8/12/2022



GP2T040A120H

1200V SiC MOSFET
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Figure 10. Body Diode Characteristics at T;
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Figure 9. Body Diode Characteristics at T;
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Figure 12. Threshold Voltage vs. Temperature

Figure 11. Body Diode Characteristics at T; = 175°C
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Figure 14. Output Capacitor Stored Energy
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Figure 16. Continuous Drain Current Derating vs.
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Figure 15. Capacitance vs Drain-Source Voltage
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Figure 18. Transient Thermal impe
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ofi=J Vs X lps

E
-off Transient Definitions
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1200V SiC MOSFET GP2T040A120H
I
Vs taron :M‘_l:lf_h t
. : 90% < e >
60% (¢ - Inam)
dig/dt
O — o 40% (Ir - lnam) ¢ 0 A /0A\
Vbs 0% ™
Qar
10%
” Inm
Eqn=] Vips X Is

Figure 25. Turn-on Transient Definitions

Package Dimensions TO-247-4L
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Figure 26. Reverse Recovery Definitions

Sym Millimeters Inches
i Min Max Min Max
1 S o o A | 483 | 521 |0.190 | 0.205
- — Al | 229 | 254 |0.090 |0.100
=l s A2 | 191 | 216 | 0075 |0.085
| U= L b | 107 | 1.33 | 0.042 | 0.052
ik u\;w b1 | 2.39 | 2.94 | 0.094 | 0.116
L N— op b3 | 1.07 | 1.60 | 0.042 | 0.063
i b5 | 2.39 | 2.69 | 0.094 | 0.106
b7 | 1.30 | 1.70 | 0.051 | 0.067
c | 055 | 068 |0022]0.027
c1 | 055 | 065 |0.022]0.026
D | 23.30 | 23.60 | 0.917 | 0.929
D1 | 16.25 | 17.65 | 0.640 | 0.695
D2 | 095 | 1.25 | 0.037 | 0.049
o7 E | 15.75 | 16.13 | 0.620 | 0.635
E3 | 1.00 | 1.90 | 0.039 | 0.075
E4 | 12.38 | 13.43 | 0.487 | 0.529
e 2.54 BSC 0.100 BSC
el 5.08 BSC 0.200 BSC
L | 17.31 | 17.82 | 0.681 | 0.702
L1 | 397 | 437 | 0156|0172
L2 | 235 | 2.65 | 0.093 | 0.104
@P | 351 | 365 |0.138 | 0.144
@P1| 7.19 REF 0.283 REF
Q | 549 | 6.00 | 0216 | 0.236
S | 6.04 | 630 | 0238|0248
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