QIAOKEN

i VCRR50TD120VT

1200V,

50A, Trench FS |l Fast IGBT

® UPS

General Description:
Using VCRR's proprietary trench design and advanced FS (Field Stop) second
generation technology, the 1200V Trench FSII IGBT offers superior conduction and

switching performances, and easy parallel operation;

Features

® Trench FSII Technology Offering

® Very low Vcesay

® High speed switching

® Positive temperature coefficient in Vce(sa

® \Very tight parameter distribution

® High ruggedness, temperature stable behavior

Application
® PV power

® Three-level Solar String Inverter
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Schematic diagram

Package Marking and Ordering Information
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Device Device Package Device Marking
VCRR50TD120VT TO-247 VCRR50TD120VT
@ CE
TO-247
Absolute Maximum Ratings (Tc=25°C unless otherwise noted)

Symbol Parameter Value Units
Vces Collector-Emitter Voltage 1200 \%
Vees Gate- Emitter Voltage +30 \%

Collector Current 100 A

e Collector Current @Tc = 100 °C 50 A
Icpuls Pulsed Collector Current, tp limited by Tjmax 200 A
- Turn off safe operating area, Vce=1200V, Tj=175°C 200 A

IF Diode Continuous Forward Current @Tc = 100 °C 50 A
IFm Diode Maximum Forward Current 200 A
Power Dissipation @ Tc = 25°C 535 W

Po Power Dissipation @Tc = 100 °C 268 W
T3, Tstg Operating Junction and Storage Temperature Range -55 to +175 °C
TL Maximum Temperature for Soldering 260 °C
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Thermal Characteristic

Symbol Parameter Value Units
Reuc Thermal Resistance, Junction to case for IGBT 0.28 °C/W
Reuc Thermal Resistance, Junction to case for Diode 0.50 °C/W
ReJa Thermal Resistance, Junction to Ambient 40 °C/IW

Electrical Characteristics (Tc=25°C unless otherwise noted)
- Value )

Symbol Parameter Conditions - Units

Min. ‘ Typ. ‘ Max.
Static Characteristics
V(BRr)CES Collector-Emitter Breakdown Voltage Vee=0V,lce=1mA 1200 -- -- \%
Ices Collector-Emitter Leakage Current Ve =0V,Vce=1200V -- -- 200 uA
lces(m) Gate to Emitter Forward Leakage Vee=+30V,Vce=0V -- -- 200 nA
lGES(R) Gate to Emitter Reverse Leakage Vee=-30V,Vce =0V -- -- 200 nA
. , Ic=50A | Tj=25°C - 1.70 1.95 Y
VCE(sat) Collector-Emitter Saturation Voltage -
Vee=15V | Tj=175°C - 1.95 - Vv
VGE(th) Gate Threshold Voltage lc=1mA,Vce=Vee 4.5 -- 6.0 \%
Dynamic Characteristics
Cies Input Capacitance -- 6980 --
- Vce=30V,Vee=0V,
Coes Output Capacitance - 220 - pF
. f=1MHz
Cres Reverse Transfer Capacitance -- 167 --
Qg Total Gate Charge -- 370 --
- Vce=960V, Ic=50A,
Qge Gate to Emitter Charge Vee=15V - 65 -- nC
Quqc Gate to Collector Charge -- 211 --
Switching Characteristics
td(on) Turn-on Delay Time -- 19 --
tr Rise Time -- 17 --
ns
td(orF) Turn-Off Delay Time Vce=600V,|c=50A, - 170 -
tf Fall Time Vee=0/15V, Rg=8Q, - 18 -
Eon Turn-On Switching Loss Inductive Load -- 2.6 --
Eort Turn-Off Switching Loss -- 1.7 -- mJ
Ets Total Switching Loss -- 4.3 --
Eon Turn-On Switching Loss Vce=600V,Ic=50A, -- 3.3 --
Eoft Turn-Off Switching Loss Vee=0/15V, Rg=8Q, - 2.1 - mJ
Ets Total Switching Loss Tj=175°C -- 54 --
Electrical Characteristics of the Diode (Tc= 25°C unless otherwise specified)
. Rating )
Symbol Parameter Conditions - Units
Min. Typ. Max.
VEm Diode Forward Voltage IF=50A -- 2.2 3.0 \%
Tor Reverse Recovery Time -- 150 -- ns
IF=25A,
IRRM Diode Peak Reverse Recovery Current ) -- 10 -- A
di/dt=700A/us
Qrr Reverse Recovery Charge -- 2.2 -- uC
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Test Circuit

1) Gate Charge Test Circuit 2) Switch Time Test Circuit

Yl
. '
DUT
. (Diode)’—| LR ST &7
VCC
= . — .
| W ( DUT : Voo T
Q:-ofovve|- — ,Lj RG DUT
1K Oo—{3 I (IGBT)
.
\Y Y%l o
Switching characteristics
1) Definition of switching times 2) Definition of switching losses
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3) Definition of diode switching characteristics
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Typical Electrical and Thermal Characteristics
Figure 1 Output Characteristics
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Figure 2 Transfer Characteristics

200

VCE=20V
160 /
25°C
120
150°C
80
40 /
. /
3 6 9 12

Ve Gate-Emitter Voltage (V)

Figure 4 Saturation Voltage vs. Ve

15

32
28
24
20 100A

16 |——25A H4—50A
12

8

4

0

4 8 12 16 20 24

Ve Gate-Emitter Voltage (V)

Figure 6 Gate Charge Wave Form

15

/

; /
/

VCC:QGOV

0 50 100 150 200 250 300 350

Qg, Total Gate Charge (nC)

400

Wwww.giaoxin-semi.com

Page 4

V3.1


http://www.ncepower.com/

QIAOKEN

SEMI
CONDUCTOR

Typical Electrical and Thermal Characteristic

Figure 7 Forward Characteristics Figure 8 Ve vs. Temperature
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Typical Electrical and Thermal Characteristics

Figure 13 Switching Loss vs. Rg Figure 14 Switching Loss vs. Collector Current
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TO-247-P Package Information
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Symbol F)imensions In Millimeters . Dimensions In Inches
Min. Max. Min. Max.
A 4.90 5.10 0.193 0.201
Al 231 251 0.091 0.099
A2 1.90 2.10 0.075 0.083
b 1.16 1.26 0.046 0.050
b2 1.96 2.06 0.077 0.081
b4 2.96 3.06 0.117 0.120
b6 - 2.25 - 0.089
b7 - 3.25 - 0.128
C 0.59 0.66 0.023 0.026
D 20.90 21.10 0.823 0.831
D1 16.25 16.85 0.640 0.663
D2 1.05 1.35 0.041 0.053
E 15.70 15.90 0.618 0.626
El 13.10 13.50 0.516 0.531
e 5.436 BSC 0.214 BSC
L 19.80 20.10 0.780 0.791
L1 - 4.30 - 0.169
P 3.40 3.60 0.134 0.142
P1 7.00 7.40 0.276 0.291
S 6.05 6.25 0.238 0.246
T 9.80 10.20 0.386 0.402
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TO-247-B Package Information
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Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min. Max. Min. Max.
A 4.83 521 0.190 0.205
Al 2.29 2.54 0.090 0.100
A2 1.91 2.16 0.075 0.085
b 1.07 1.33 0.042 0.052
bl 1.91 241 0.075 0.095
b3 2.87 3.38 0.113 0.133
c 0.55 0.68 0.022 0.027
D 20.80 21.10 0.819 0.831
D1 16.25 17.65 0.640 0.695
D2 0.95 1.25 0.037 0.049
E 15.75 16.13 0.620 0.635
El 13.10 14.15 0.516 0.557
E2 3.68 5.10 0.145 0.201
E3 1.00 1.90 0.039 0.075
E4 12.38 13.43 0.487 0.529
e 5.44 BSC 0.214 BSC
3.00 0.118
19.81 20.32 0.780 0.800
L1 4.10 4.40 0.161 0.173
P 3.51 3.65 0.138 0.144
Q 5.49 6.00 0.216 0.236
S 6.04 6.30 0.238 0.248
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TO-247-d Package Information
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Symbol .Dimensions In Millimeters . Dimensions In Inches

Min. Max. Min. Max.
A 4.80 5.20 0.189 0.205
Al 2.80 3.20 0.110 0.126
A2 2.20 2.60 0.087 0.102
b 1.05 1.35 0.041 0.053
bl 2.80 3.20 0.110 0.126
b2 1.80 2.20 0.071 0.087
c 0.50 0.70 0.020 0.028
e 5.25 5.65 0.207 0.222
E 15.60 16.00 0.614 0.630
E1l 12.30 12.70 0.484 0.500
E2 6.00 6.40 0.236 0.252
H 20.50 21.50 0.807 0.846
H1 19.00 21.00 0.748 0.827
H2 3.00 5.00 0.118 0.197
G 5.70 6.10 0.224 0.240
dP 3.30 3.50 0.130 0.138
oQ 2.30 2.70 0.091 0.106

QIAOXIN Semiconductor Co.,Ltd www.giaoxin-semi.com

Page 9 V3.1


http://www.ncepower.com/

QIAOKEN

SEMI
CONDUCTOR

Attention

QIAOXIN assumes no responsibility for equipment failures that result from using products at
values that exceed, even momentarily, rated values (such as maximum ratings, operating con-
dition ranges, or other parameters) listed in products specifications of any and all  QIAOXIN
products described or contained herein. QIAOXIN products are not designed for use in life sup-
port appliances, devices or systems where malfunction of these products can be reasonably
expected to result in personal injury. Reproduction in whole or in part is prohibited without the
prior written consent of the copyright owner. QIAOXIN reserves the right to make changes to
information published in this document, including without limitation specifications and product
descriptions, at any time and without notice. This document supersedes and replaces all infor-

mation supplied prior to the publication hereof.
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