TriF 0 TGP20N60FDR

TECHNOLOGY Field Stop Trench IGBT
Features
* 600V Field Stop Trench IGBT Technology TO-220 c

* High Speed Switching

» Low Conduction Loss

* Positive Temperature Coefficient
« Easy Parallel Operation

G
« Short Circuit Withstanding Time 5ps
« 175°C Operating Temperature E
* ROHS Compliant
« JEDEC Qualification
Applications
Motor Drive, Air Conditioner, Inverter, Solar
Device Package Marking Remark
TGP20N60FDR TO-220 TGP20N60FDR RoHS
Absolute Maximum Ratings
Parameter Symbol Value Unit
Collector-Emitter Voltage Vees 600 \%
Gate-Emitter Voltage Vaes +20 \Y
_ Tc=25°C 40 A
Continuous Collector Current I
T =100 °C 20 A
Pulsed Collector Current (Note 1) lem 60 A
Diode Continuous Forward Current To =100 °C I 20 A
Diode Pulsed Forward Current (Note 1) lem 100 A
Tc=25°C 120 w
Power Dissipation Po
T =100 °C 60 W
Operating Junction Temperature Ty -55 ~ 175 °C
Storage Temperature Range Tsra -55 ~ 150 °C
Maximum lead temperature for soldering purposes, o
, T, 300 C
1/8” from case for 5 seconds
Notes :
(1) Repetitive rating : Pulse width limited by maximum junction temperature
Thermal Characteristics
Parameter Symbol Value Unit
Maximum Thermal resistance, Junction-to-Case Rgsc (IGBT) 1.25 °C/w
Maximum Thermal resistance, Junction-to-Case Rg;c (DIODE) 2.35 °C/IwW
Maximum Thermal resistance, Junction-to-Ambient Rgia 62.5 °C/Iw
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TriF 0 TGP20N60FDR

TECHNOLOGY Field Stop Trench IGBT
Parameter Symbol Test condition Min. Typ. Max. | Unit
OFF
Collector — Emitter Breakdown Voltage | BVces Vge = 0V, Ic=1mA 600 - -- \
Zero Gate Voltage Collector Current lces Ve =600V, Vge = 0V -- - 1 mA
Gate — Emitter Leakage Current lges Vee =0V, Vge = + 20V - - +250 | nA
Integrated Gate Resistance Ra(iny f = 1MHz, Open Collector - 9.5 - Q
ON
Gate — Emitter Threshold Voltage Veeh) Ve = Ve Ic = 20mA 4.5 6.0 7.5 \Y

Vge =15V, Ic=20A, T,; =25°C -- 1.50 2.00 \%
Collector — Emitter Saturation Voltage | Vcesat) | Vge = 15V, Ic=20A, T,; = 125°C - 1.75 -

Vee = 15V, Ic= 20A, T, = 175 °C - 1.85 - Y

DYNAMIC

Input Capacitance Cies Ve = 30V - 1080 - pF
Output Capacitance Cogs Ve = 0V - 80 -- pF
Reverse Transfer Capacitance Cres f=1MHz - 55 - pF
Total Gate Charge Qg - 102 153 nC

o Ve =400V, I = 20A —

Gate-Emitter Charge Qge Ve = 15V 10 15 nC
Gate-Collector Charge Qgc -- 61 91 nC

SWITCHING (Note2)
Turn-On Delay Time tacon) - 13

Ve = 400V, I = 10A
Rg = 5Q, Vge = 15V
Inductive Load, T,;=25 °C
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TriF 0 TGP20N60FDR

Field Stop Trench IGBT

Electrical Characteristics of the IGBT 1,=25 , unless otherwise noted

Parameter Symbol Test condition Min. Typ. Max. | Unit

SWITCHING (Note 2)
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TriF 0 TGP20N60FDR

TECHNOLOGY Field Stop Trench IGBT
Electrical Characteristics of the DIODE T,=25 , unless otherwise noted
Parameter Symbol Test condition Min. Typ. Max. | Unit
Ir =10A, Ty; = 25°C -- 1.70 -- Y,
Ilr =10A, Ty; =125 °C - 1.48 -- \%
] I[r =10A, Ty; = 175°C -- 1.36 -- \Y,
Diode Forward Voltage Vem
le =20A, Ty, =25°C -- 2.08 -- Vv
I[r = 20A, Ty; = 125°C -- 1.89 -- \Y,
Ilr =20A, Ty; =175 °C - 1.82 -- \%
Reverse Recovery Time ter I = 10A, - 48 -- ns
Reverse Recovery Current lr di/dt = 200A/ps, -- 4.4 -- A
Reverse Recovery Charge Qrr Ty=257C - 114 - nC
Reverse Recovery Time trr e = 10A, -- 116 -- ns
Reverse Recovery Current ler di/dt = 200A/us, - 9.0 - A
Reverse Recovery Charge Qnr Ty =175°C -- 612 -- nC
Reverse Recovery Time tor I = 20A, -- 52 -- ns
Reverse Recovery Current e di/dt = 200A/ps, -- 5.0 -- A
Reverse Recovery Charge Qnr Ty =25°C -- 152 -- nC
Reverse Recovery Time tr e = 20A, -- 125 -- ns
Reverse Recovery Current e di/dt = 200A/us, -- 10.2 -- A
Reverse Recovery Charge Qnr Ty =175°C -- 780 -- nC
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TriF 0 TGP20N60FDR

TECHNOLOGY Field Stop Trench IGBT
IGBT Characteristics
Fig. 1 IGBT\\C) tput Characteristics Fig. 2 IGBT Output Characteristics
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TriF 0 TGP20N60FDR

TECHNOLOGY Field Stop Trench IGBT
IGBT Characteristics
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TriF 0 TGP20N60FDR

Field Stop Trench IGBT
IGBT Characteristics

Fig. 13 Gate Charge Characteristics Fig. 14 SOA
Fig. 15 RBSOA Fig. 16 Transient Thermal Impedance of IGBT
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Fig. 17 Load Current vs. Frequency
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Field Stop Trench IGBT

DIODE Characteristics

Fig. 18 Diode Conduction Characteristics i

60

Fig. 19 Reverse Recovery Current vs. Forward Current

50
40
30

20

| L
» Q

Fig. 20 Reverse Recovery Charge vs. Forward Current Fig‘lﬂ‘lmwmﬂmeﬁ. u
o — S/ -

250

J 1A

January 2021. Rev 2.0.0 www.trinnotech.com 8/9






