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Features

Ve=1200V

lc=50A

Fast switching

Trench FS technology

10usec short circuit withstand time

Potential applications
UPS

Power Supplies
Industrial Drives

Description

1200V 50A TRENCH IGBT

TO-247
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1200V 50A TRENCH IGBT

1 Package
Table 1 Characteristic values
Parameter Symbol|Note or test condition Values Unit
Min. | Typ. Max.
Storage temperature T gg -55 150 ‘C
Soldering temperature T o 260 ‘C
Mounting torque ,
M 0.6 Nm
M3 screw
Thermal resistance, R 40 /W
junction-ambient th(i-a)
2 IGBT
Table2 Maximum rated values
Parameter Symbol|Note or test condition Values Unit
Collector-emitter voltage | V¢ |T,;225°C 1200 v
DC collector current
. ’ lc |Tc=100°C 50
limited by Tjmax ¢ ¢ A
Pulsed collector current, | 150 A
t, limited by Tjmax Cpulse
Gate-emitter voltage Ve 120 Vv
Short circuit withstand Ve 600V, Vge =15V,
. tsc o 10 Ks
time T,;=150°C
Tc=25°C 520
Power dissipation Pt [Ty;<175°C wW
Tc.=100°C 260
Table 3 Characteristic values
Parameter Symbol (Note or test condition Values Unit
Min. Typ. Max.
Collector-emitter lc = 50A, Te=25°C 1.7
saturation voltage Vcesat Vg =15V o v
g GE Tc=175°C 2.1
Gate-emitter threshold
Ve |[lc=0.5mA, Ve = Ve 6.5 vV
voltage
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Table 3 (continued) Characteristic values

1200V 50A TRENCH IGBT

Parameter Symbol|Note or test condition Values Unit
Min. | Typ. | Max.
Zero gate-voltage Vee=1200V, [Tc=25°C 20 | pA
collector current Fees Vge=0V 0
GE = Tc=175°C 5 | mA
Gate-emitter leakage
8 lees |Vee=0V,Vge=20V 200 nA
current
Input capacitance Cis | V=25V, Vg =0V, f=100 kHz 6200 pF
Output capacitance Coes | Ve =25V, Vg =0V, f=100 kHz 220 pF
Reverse transfer Coe | V=25V, Vg =0V, f=100 kHz 60 oF
capacitance
Gate charge Q¢ |[Ic=50A,Vge =15V, V=960V 280 nC
T, =25°C
T delay ti Vee=600V, 1 " 5o a 32
urn-on delay time c=
taom |Vee=0/15V, ns
(inductive load) dlon) RGE _/10 a T, = 175°C, 3
Glon) I=50 A
T, =25 °C,
Rise ti Ve =600V, | VJ_ 50 A 30
Ise time t. |Vee=0/15M5 W= ns
(inductive load) T,;=175°C,
RG(on) =100 36
lc=50A
T,=25°C,
Turn-off delay ti Vees 600V, 1, oo 210
urn-off delay time =
: : Y tgorm |Ver=0/15V, < . ns
(inductive load) T,;=175°C,
Re(orn = 10 Q 265
lc=50A
T,=25°C,
Fall ti Vec =600V, -, - 50 A 85
all time t, |Vee=0/15V, = ns
(inductive load) T,;=175°C,
R0 = 10 Q 135
lc=50A
T,=25°C,
. Ve =600V, | ‘”_ 50 A 2.9
yrn—on. energy E.. |Vee=0/15V, c= mJ
(inductive load) R _100 T,;=175°C, 40
eton) =50 A '
T,=25°C,
Turn-off Vee=600V, 1, " oo A 2.0
ot energy Eoff |Vee=0/15V, — m)
(inductive load) R _100 T,;=175°C, 43
Glof lc=50 A '
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Table 3 (continued) Characteristic values

1200V 50A TRENCH IGBT

Parameter Symbol|Note or test condition Values Unit
Min. | Typ. Max.
Vec=600V, |[T,=25°C, 49
Total switching energy £ Vge=0/15V, |Ic=50A ' o
(inductive load) ts Reom =10Q, |T,;=175°C, 8.3
RG(Off) = 10 Q IC = 50 A )
Operating junction
perating | Ty 40 175 | °C
temperature
Note: Electrical Characteristic, at T,; = 25°C, unless otherwise specified.
3 Diode
Table4 Maximum rated values
Parameter Symbol|Note or test condition Values Unit
Repetitive peak reverse Ve |Ty225°C 1200 v
voltage
Diode forward current,
. I¢ |Tc=100°C 50 A
limited by T;max
Tc=25°C 270
Power dissipation Pt |Ty<175°C W
T =100 °C 135
Table 5 Characteristic values
Parameter Symbol|Note or test condition Values Unit
Min. Typ. Max.
Tc=25°C 2.1
Diode forward voltage Ve |l=50A v
Tc=175°C 1.9
Diode reverse recovery Vg=600V, [Tc=25°C 180
. tr _ ns
time RG(on) =10Q T.=175 °C 230
Diode reverse recovery Ve=600V, [Tc=25°C 3.6
Q. uC
charge Reon) =10Q |7 =175°C 7.5
Diode peak reverse Vg=600V, [Tc=25°C 30
Irrm _ A
recovery current Raion) =10 Q T =175 °C 48
Operating junction
perating J Ty -40 175 | C
temperature
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Figure 1. Reverse bias safe operating area
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Figure 3. Typical output characteristic
(VGE=15VI TVj=25°C)
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1200V 50A TRENCH IGBT

Figure 2. Maximum power dissipation as
a function of case temperature
(Ty;£175°C)
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Figure 4. Typical output characteristic
(VGE=15VI TVj=175°C)
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Figure 5. Typical Vgt Ty; Characteristic
(Vee=15V)
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Figure 7. Typical gate charge Vg = f(Qg)
(1c=50A)
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Figure 6. Typical Vgeun)-Ty; Characteristic
(1c=0.5mA)
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Figure 8. Typical capacitance as a function

of collector-emitter voltage
(Vge=0V, =100 kHz)
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Figure 9. Typical switching energy losses as

a function of junction temperature
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Figure 11. Typical diode forward voltage
as a function of junction temperature
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Figure 10. Typical switching energy losses
as a function of collector current

E=f(lc), Ty=25C

E (mJ)

Ie (A)

15 T
Eoff
— — Eon
----- EtS ’/’
10 —2"
I,” | / -
/”’ I N -~
5 ’I‘ \/ i
P e A aiin
r"; ~ //
L N
0 |
25 50 75 100
Ic (A)

Figure 12. Forward characteristic of Diode
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1200V 50A TRENCH IGBT
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1200V 50A TRENCH IGBT

4 Package outlines
TO-247-3L
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Symbol Min Nom Max Symbol Min Nom | Max
A 4.9 5.0 5.1 e 5. 44BSC
Al 2.3 2. 4 2.5 h 0.05 0.10 0.15
A2 1.9 2.0 2.1 L 19. 6 19.9 20. 2
b 1.10 1. 20 1.25 L1 4.3
b2 1. 90 2.00 2,25 ®p 3.5 3.6 3.75
b4 2. 90 3.00 3.25 ®pl 7.3
c 0,50 0. 60 0.70 ®p2 2.4 2.5 2.6
D 20. 8 21.0 21. 2 Q 5.3 5.9
D1 16. 25 16. 55 16. 85 S 6. 15BSC
D2 1. 05 1. 20 1.35 T 9.8 2
E 15. 6 15. 8 16.0 T1 1. 65REF
El 13.1 13.3 13.5 T2 8. OREF
E2 1.9 5.0 5.1 T3 12. 8REF
E3 2. 4 2.5 2.6 U 6.0 | 6.4
Unit: mm
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