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TECHNOLOGY Field Stop Trench IGBT
Electrical Characteristics of the IGBT T,,=25°C, unless otherwise noted
Parameter Symbol Test condition Min. Typ. Max. | Unit
OFF
Collector — Emitter Breakdown Voltage | BVces Ve = 0V, Ic=1mA 600 - -- \
Zero Gate Voltage Collector Current lces Vee =600V, Ve = 0V - -- 1 mA
Gate — Emitter Leakage Current lces Veg =0V, Vge = £ 20V - - +250 | nA
Integrated Gate Resistance Ra(ing f = 1MHz, Open Collector - 2.0 - Q
ON
Gate — Emitter Threshold Voltage Veeh) Vee = Vee Ic = 40mA 4.5 6.0 7.5 \Y,
) _ Vee =15V, Ic=40A, T,; = 25 - 2.0 2.4 \
Collector — Emitter Saturation Voltage | Vcesam
Ve = 15V, I = 40A, T,; = 150 - 2.3 - \
DYNAMIC
Input Capacitance C -- 2650 -- F
p p i IES Ve =30V p
Output Capacitance Coes Vge =0V -- 135 -- pF
Reverse Transfer Capacitance Cres f=1MHz - 75 - pF
Total Gate Charge Qg - 115 172 nC
. Ve =400V, I = 40A
Gate-Emitter Charge ce T e - 17 25 nC
g Que Ve = 15V
Gate-Collector Charge Qgc -- 60 90 nC
SWITCHING Nete 3
Turn-On Delay Time tacon) - 24 - ns
Rise Time t, - 17 - ns
Turn-Off Delay Time tacotn Vee = 400V, I = 20A -- 84 - ns
Fall Time t Rg =5Q, Vg =15V -- 18 -- ns
Turn-On Switching Loss Eon Inductive Load, T,; =25 - 0.46 - mJ
Turn-Off Switching Loss Eore -- 0.05 -- mJ
Total Switching Loss Ers - 0.51 - mJ
Turn-On Delay Time tacon) - 30 - ns
Rise Time t, -- 46 -- ns
Turn-Off Delay Time taco) Vee = 400V, I, = 40A - 79 - ns
Fall Time t Rg =5Q, Vg =15V - 19 - ns
Turn-On Switching Loss Eon Inductive Load, T,; =25 - 1.21 182 | mJ
Turn-Off Switching Loss Eorr - 0.14 0.21 mJ
Total Switching Loss Ers - 1.35 2.03 mJ
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TECHNOLOGY Field Stop Trench IGBT
Electrical Characteristics of the IGBT T,,=25°C, unless otherwise noted
Parameter Symbol Test condition Min. Typ. Max. | Unit
SWITCHING Nete3)
Turn-On Delay Time tacon) - 25 - ns
Rise Time t, -- 18 -- ns
Turn-Off Delay Time tacon Vee = 400V, I = 20A -- 113 -- ns
Fall Time t Rg =5Q, Vg =15V - 28 - ns
Turn-On Switching Loss Eon Inductive Load, T,; =150 - 0.77 - mJ
Turn-Off Switching Loss Eore - 0.20 - mJ
Total Switching Loss Ers - 0.97 - mJ
Turn-On Delay Time tacon) - 29 - ns
Rise Time t, - 47 - ns
Turn-Off Delay Time tacor) Ve = 400V, I = 40A - 98 - ns
Fall Time t Rg =5Q, Vg = 15V -- 30 -- ns
Turn-On Switching Loss Eon Inductive Load, T,; =150 - 1.73 2.60 mJ
Turn-Off Switching Loss Eore -- 0.38 0.57 mJ
Total Switching Loss Ers - 211 3.17 mJ
Notes :

(3) Not subject to production test — verified by design/characterization
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TECHNOLOGY Field Stop Trench IGBT
Electrical Characteristics of the DIODE T,=25°C, unless otherwise noted
Parameter Symbol Test condition Min. Typ. Max. | Unit
[r =20A,T; =25 -- 1.70 -- \%
Ir = 20A, T,; = 150 -- 1.46 - \Y%
Diode Forward Voltage VEm
I[r =40A, T; =25 -- 2.10 -- \%
Ir = 40A, T,; = 150 -- 1.95 - \Y%
Reverse Recovery Time tr e = 20A, -- 58 -- ns
Reverse Recovery Current ler di/dt = 200A/us, -- 5.0 -- A
Reverse Recovery Charge Qrr Ty =25 - 168 - nC
Reverse Recovery Time tor e = 20A, -- 155 -- ns
Reverse Recovery Current Iir di/dt = 200A/us, - 10.2 - A
Reverse Recovery Charge Qnr Ty =150 -- 950 -- nC
Reverse Recovery Time tir e = 40A, -- 60 - ns
Reverse Recovery Current Ier di/dt = 200A/ps, -- 5.7 -- A
Reverse Recovery Charge Qnr T =25 -- 196 -- nC
Reverse Recovery Time tr e = 40, -- 158 -- ns
Reverse Recovery Current ler di/dt = 200A/us, -- 10.8 -- A
Reverse Recovery Charge Qrr Ty =150 -- 1120 -- nC
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Field Stop Trench IGBT
IGBT Characteristics
Fig. 1 IGBT Output Characteristics Fig. 2 IGBT Output Characteristics
120 —7
100 - — Jr _ -
!
80| —— — | # / — |

|
) \
60| - B | |
|
|

40 1

i o e

Fig. 3 IGBT Saturation Voltage Fig. 4 IGBT Saturation Voltage vs. Gate Bias
vs. Junction Temperature
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LT
I/
/
|
|

|
|
|
|
|
l
/ 7//

V?O / WWW.tr




T=MNno

TECHNOLOGY

TGAN4ON60OF2DS
Field Stop Trench IGBT

IGBT Characteristics

Fig. 7 Turn-on Time vs. Gate Resistor

Fig. 9 Switching Loss vs. Gate Resistor

Fig. 11 Turn-off Time vs. Collector Current

Fig. 8 Turn-off Time vs. Gate Resistor
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Fig. 10 Turn-on Time vs. Collector Current
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Fig. 12 Switching Loss vs. Collector Current
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TECHNOLOGY

TGAN4ON60OF2DS
Field Stop Trench IGBT

IGBT Characteristics
Fig. 13 Gate Charge Characteristics

S

0
T,=25°C

Gate-Emitter Voltage, V__ [V]
o ©

0 50 100 150
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Fig. 17 Load Current vs. Frequency
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Fig. 14 SOA

Fig. 16 Transient Thermal Impedance of IGBT
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Field Stop Trench IGBT

Diode Characteristics

Fig. 18 Diode Conduction Characteristics

Fig. 19 Reverse Rgcovery Current vs. Forwafd Current
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Fig. 20 Reverse Recovery Charge vs. Forward Currep

Fig. 21 Reverse Re e vs. Forward Current
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Field Stop Trench IGBT

TO-3PN MECHANICAL DATA
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SYMBOL MIN NOM MAX
A 4.6 4.8 5
Al 1.45 1.5 1.65
A2 2.2 24 2.6
b 0.8 1 1.2
bl 2.8 3 3.2
b2 1.8 2 2.2
[ 0.55 0.6 0.75
D 19.20 19.65 20.10
E 154 15.6 15.8
e 5.15 5.45 5.75
L 19.8 20 20.2
L1 3.3 3.5 3.7
PP 3.5
DP1 3.2
S 5

Disclaimer

TRinno technology reserves the right to make changes without notice to products herein to improve reliability,
performance, or design. The information given in this document is believed to be accurate and reliable.
However, it shall in no event be regarded as a guarantee of conditions and characteristics. With respect to any
information regarding the application of the device, TRinno technology hereby disclaims any and all
warranties and liabilities of any kind, including without limitation, warranties of non-infringement of patent

rights of any third party.
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