L GlobalPOWer Data Sheet

SiCModules GHISO080A120S-A2

Buck Chopper with Vees =1200V
Field Stop Trench IGBT + SiC SBD lc = 80A @Tc= 100°C

Features

* Field StopTrench Fast IGBT
- Low voltage drop
- Low tail current
- Switching frequency up to 50 kHz
- Low leakage current
¢ Chopper SiC Schottky Diode
- Zero reverse recovery current
- Temperature Independent switching behavior
- Positive temperature coefficient on VF

Applications

OcC e Solar inverters

r—————- -= ¢ AC and DC motor control
* Power Factor Correction
e Aerospace Actuators

Benefits RoHS
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¢ Qutstanding performance at high frequency operation
¢ Low switching losses

¢ Very rugged

¢ Direct mounting to heatsink (isolated package)

¢ Low junction to case thermal resistance

A e Easy paralleling due to positive Tcof Vcesat

¢ RoHS Compliant

Absolute Maximum Ratings (T;=25°C unless otherwise specified)

Parameters Symbol | Conditions Specifications Units
Collector - Emitter Breakdown Voltage Ves 1200 \Y
Continuous Collector Current I Tc=25 °c 160 A
Tc=100°C 80 A
Gate-Emitter Voltage Vs +20 \Y;
Pulsed Collector Current ICM 240 A
Maximum Power Dissipation Pp Tc=25 °c 480 W
Tc=100°C 200 w
Operating Junction Temperature T, -55~150 °c
Storage Temperature Tste -55~ 150 °c
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Electrical Characteristics (T=25°C unless otherwise specified)

Parameters ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
OFF
Zero Gate Voltage Collector Current lees Ve = 1200V, Vge = 0V -- -- 2 mA
Gate-Emitter Leakage Current les Vee= 0V, Vge = 20V - - +500 nA
ON
Gate-Emitter Threshold Voltage Ve Vee= Ve, Ic = 8OmA 45 6.5 8.5 \Y
Collector-Emitter Saturation Voltage | Vcgsan | Vee= 15V, Ic= 80A, T =25 °c -- 2.0 2.6 \Y
Vee= 15V, Ic= 80A, T,= 125°C - 2.45 - \Y
DYNAMIC
Input Capacitance Cies V=30V, Vge =0V, f=1MHz -- 10.3 -- nF
Output Capacitance Cots -- 300 -- pF
Reverse Transfer Capacitance Cres -- 200 -- pF
SWITCHING
Turn-On Delay Time td(on) - 60 - ns
Rise Time t; Vee= 600V, I =80A -- 85 -- ns
Turn-Off Delay Time ta(ofh) Re=10Q, Vge= 15V -- 200 -- ns
Fall Time . Inductive Load, T,;=25 °C — 60 — i~
Turn-On Switching Energy Loss Eon -- 7.1 -- mJ
Turn-Off Switching Energy Loss Eorr -- 1.2 -- mJ
Turn-On Delay Time td(on) - 50 - ns
Rise Time t Vee= 600V, I =80A - 80 - ns
Turn-Off Delay Time ta(ofh) Re=10Q, Vge= 15V -- 210 -- ns
i Tims C Inductive Load, T;=125 °C — S0 = —
Turn-On Switching Energy Loss Eon -- 7.6 -- mJ
Turn-Off Switching Energy Loss Eorr -- 2.4 -- mJ
Total Gate Charge Q, V= 600V, I =80A -- 640 960 nC
Gate-Emitter Charge Qge Voe= 15V -- 80 120 nC
Gate-Collector Charge Qg -- 300 | 450 nC
Short Circuit Withstanding Time tee Vee= 600V, Vge= 15V -- -- 10 us
T,=125°C
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SiC Diode Rating and Characteristics (Tj=25°C unless otherwise specified)

Parameters Symbol | Conditions Min Typ | Max | Units
Maximum peak repetitive reverse VRrrMm 1200 - - Y
voltage
Maximum Reverse Leakage Current lrm Vgr= 1200V, T; = 25 °c - 20 200 pA
Vr=1200V, Tj= 150 °c -- 2424 -- pA
Diode Forward Voltage Ve le= 40A,Tj=25 °c -- 1.5 1.7 Vv
g = 40A, T;= 150 °C - 23 | . Vv
Total Capacitive Charge Qc Vr=1200 V, IF<IFmax - 208 - nC
Switching Time tc dlg/dt =200 A/ps, Tj= 175 °c - -- 20 ns
Total Capacitance C Ve=1V,f= 1 MHz -- 3600 -- pF
Vr=600V, f= 1MHz -- 228 -- pF
Vr=1200V, f= 1 MHz -- 172 -- pF
Thermal and Package Characteristics (T=25°C unless otherwise specified)
Parameters Symbol | Conditions Min Typ | Max | Units
Junction to Case Thermal Resistance | Ryuic IGBT chip -- -- 0.26 0C/W
SiC SBD chip - - | 049 | °c/w
Mounting Torque My 15 N-m
Terminal Connection Torque Mgt 13 - 1.5 N-m
Package Weight W, 29 g
Isolation Voltage VisoL liso. < ImMA, 50/60 Hz, t=1 min 2500 \Y
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IGBT Characteristics (2*40A dies in parallel)
Fig. 1 Output characteristics Fig. 2 Saturation voltage characteristics

200 ‘ 150 -
o 20V
T.=25C vy Vg =45V
15y — 1.-25%
12v 120 1= s T_=125° s
- / _ T =125°%
z e <
- = - ‘ A
g / : /
[ ¥
£ 100 S
=3 (&)
2 V=10V S 60
3 3
3 50 o
O 30 //
0 0 e,
0 2 4 6 8 10 0 1 2 3 4 5 6
Collector - Emitter Voltage, V. [V] Collector - Emitter Voltage, VCE ™M
Fig. 3 Saturation voltage vs. collector current Fig. 4 Saturation voltage vs. gate bias
5 T 18 T
Vg =15V ©| Te=25°C
g 2
>8 4 = 1,=80A—| w
>
8 // s 12
g g
3 | S
>, >
£ L — | 1= 40A g ¢ 80A
£ L £ =
w 1] wooe = —a
§ 2f——— 1= 20A ‘g‘ ” 1= 20A
f —TT1 [ | & —
[$) o 2 ,
1 0 |
25 50 75 100 125 150 0 2 4 6 8 10 12 14 16 18 20
Case Temperature, Tc["C] Gate - Emitter Voltage, V. [V]
Fig. 5 Saturation voltage vs. gate bias Fig. 6 Capacitance characteristics
20 —
sl Te=125°C 10000 |- ¢, i |  CommonEmitter |
Ve =0V, f= 1MHz
> 16 \ T,=25C
o - 8000
a" I |
g 12 s \
5 @ 6000 .
> 10 2
o) 8
£ g L 50A S
& 204 §' el O
' 6 H N | - 1 I I I (51
2 R =\
= — e
o 2 \\¥ |
0 0
0 2 4 6 8 10 12 14 16 18 20 1 10
Gate - Emitter Voltage, V__[V] Collector - Emitter Voltage, V. [V]

Page 4 of 8 Rev. 1.1 08/02/2018



6 GlobalPower

SiCModules

Data

Sheet

GHIS080A120S-A2

Fig. 7 Turn-on time vs. gate resistor

Fig. 8 Turn-off time vs. gate resistor
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Fig. 13 Gate charge characteristics Fig. 14 SOA
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Buck SiC Diode Characteristics (2*20A dies in parallel)

Fig. 17 Forward Characteristics
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Fig. 18 Reverse Characteristics
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Fig. 22 Recovery Charge

1,400 80
T.=27 °C
1,200 70 y
1,000 60
50
o= 800 ()
c
= ~— 40
O 600 N
AN
400
20
200 10
1 10 100 1000 1 10 100 1000
Vv, (V) v, (V)
Page 7 of 8 Rev. 1.1 08/02/2018



& GlobalPower Data Sheet
SiCModules GHIS080A1205-A2

SOT-227 Package Outline

A M4 HEX, NUT

le— B —f £ “4 kaS)x
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M N M 0]
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DiM. MILLIMETER INCHES
Min. Mox. Min. Mox.
A 31.67 31,90 1247 | 1.256
H a 7.95 8.18 0313 0.322
Cc 4.14 424 0.183 0.167
U 0 4.14 4.24 0.163 0.167
£ 414 424 0.163 | 0.167
T e £ G 14.94 1508 | 0568 | 0.504
4 30.15 30.25 1.187 1.191
:L:::-_f: e — H 38.00 38.10 1.486 1.500
= — i 475 483 0.187 | 0.190
RS S — - 3 11.76 1219 | 0483 | 0.480
s H \ —R K 9.45 .60 0372 | 0378
I H ! - - L 0.76 0.84 0.030 | 0.033
— meed b ! [ 12.62 1288 | 0487 | 0507
Tiwan N 25.15 2530 | 0980 | 0.996
LS t 0 24,79 25.04 0976 | 0.986
P 2.74 3.15 0.108 0.124
Q 6.91 6.99 0.272 0.275
R 417 442 0.164 0.174
s 2.08 213 0082 | 0.084
T 3.28 363 0.128 0.143
u 26.75 26.90 1.063 1.050
v 394 4.04 0.158 Q.159
Revision History
Date Revision Notes
6/3/2014 1.0 Initial release
8/2/2018 1.1 Correct the typo in the pin assignment

To obtain additional technical information or to place an order for this product, please contact us. The information in
this datasheet is provided by Global Power Electronics, Inc. GPE reserves the right to make changes, corrections,
modifications, and improvements without notice.

Global Power Technologies Group

20692 Prism Place

Lake Forest, CA 92630

TEL (949) 207-7500

FAX (949) 613-7600 H |G H

E-mail: info@gptechgroup.com VOLT AGE

Web site: www.gptechgroup.com
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