/\ AN3ONMEM Al020C065TD

IGBT Discrete

Product Summary

V(BR)CES VcE(sAT)TYP Ic(100°C)
650V 1.6V@15V 20A
Feature Application
® High ruggedness performance ® Home appliances
® 10us short circuit capability ® Motor drives
® Positive VCE (sat) temperature coefficient ® General inverter
® High efficiency for motor control
® Excellent current sharing in parallel operation
Package Circuit diagram
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Absolute maximum ratings (Tc=25°C unless otherwise noted)

Parameter Symbol Value Unit
Collector-Emitter Voltage Vces 650 \Y,
Continuous Gate- Emitter Voltage Ve +20
Collector Current lc 40 A
Collector Current (T¢c=100°C) 1c(100°C) 20 A
Pulsed Collector Current, tp limited by Timax lem 80 A
Diode Continuous Forward Current (Tc=100°C) Ir(100°C) 20 A
Diode Maximum Current, tp limited by Tjmax lem 80 A
Short circuit withstand time tse 10 us
Power Dissipation Pp 187 w
Thermal Resistance, Junction to case for Diode ReJc 1.6 °C/'W
Thermal Resistance, Junction to case for IGBT Reuc 0.8 °C/'W
Operating junction temperature range Ty -40 ~ +175 °C
Storage Temperature Range Tste -55 ~ +150 °C
Electrical characteristics of the IGBT (T,=25°C unless otherwise noted)

Parameter Symbol Test Condition Min. | Typ. Max. | Unit
Static Characteristics
Collector-Emitter Breakdown Voltage Verices | Vee =0V, Ic =250uA 650 \Y,
Collector-Emitter Leakage Current Ices Vee =0V, Vce =650V 50 MA
Gate to Emitter Leakage Current lces Vee =20V, Vce =0V +100 nA
Gate Threshold Voltage Veeth) Vee =Vcg, lc =1mA 5.2 5.7 6.2 V

Vee =15V, Ic =20A 1.6
Collector-Emitter Saturation Voltage VeE(sat) V
Vee =15V, Ic =20A, T, =175°C 2

Dynamic characteristics

Input Capacitance Ces 1700
Output capacitance Coes Vce =30V, Vee =0V, f =1MHz 72 pF
Reverse Transfer Capacitance Cres 13
Total Gate Charge Qg Vece =520V, Vae =15V, Ic =20A 71 nC
Turn-on delay time taon) 21
Turn-on rise time tr 23
nS
Turn-off delay time ta(off) 120
Vce =400V, Vee =0V/15V
Turn-off fall time tr Ic =20A, Rs =10Q 63
—— Inductive load
Turn-On Switching Loss Eon 0.37
Turn-Off Switching Loss Eoft 0.46 mJ
Total Switching Energy Ets 0.83
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Parameter Symbol Test Condition Min. | Typ. Max. | Unit

Dynamic characteristics

Turn-on delay time td(on) 21

Turn-on rise time tr 23 s

n
Turn-off delay time tacof) Vce =400V, Vee =0V/15V 141
Ic =20A, Re =10Q

Turn'oﬁ fa” time tf Inductive load 108

Turn-On Switching Loss Eon T, =175°C 0.59

Turn-Off Switching Loss Eort 0.67 mJ

Total Switching Energy Ets 1.26

Electrical characteristics of the Diode (T,=25°C unless otherwise noted)
Parameter Symbol Test Condition Min. | Typ. Max. | Unit

IF =20A 1.6

Diode Forward Voltage VE Vv
Ir =20A, Ty =175°C 1.2

Reverse Recovery Current lrrm 12 A
V& =400V, Ir =20A

Reverse Recovery Charge Qr di/dt =-500A/us 472 nC

Reverse Recovery Time T 62 nS

Reverse Recovery Current lrrm Vi =400V, Ir =20A 19 A

Reverse Recovery Charge Qr di/dt =-500A/us 1130 nC

: Ty =175°C
Reverse Recovery Time T 90 nS
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Typical Characteristics
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Fig 1. Typical output characteristic (7+=25C)
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Fig 2. Typical output characteristic(7,j=175°C)
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Fig 6. Typical Vr as a function of 73
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Typical Characteristics
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Fig 7. Typical Vcgsa as a function of 7

1000 [
H tdon)
He= =t
0 - -t
H=— ta(off)
100 :

t[ns]

10

5 10 15 20
lc [A]
Fig 9. Typical switching time as a function of /c
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function of /c
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Fig 8. Typical Ir as a function of V&
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Fig 10. Typical switching times as a function of Rg
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Fig 12. Typical switching energy losses as a
function of Rg
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Fig 13. Typical capacitance as a function of Vcg
(f=1Mhz, Vge=0V)
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TO-247AB Package Information
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Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min. Max. Min. Max.
A 15.500 16.100 0.610 0.634
B 20.800 21.200 0.819 0.835
C 19.700 20.300 0.776 0.799
D 1.800 2.200 0.071 0.087
E 1.900 2.300 0.075 0.091
F 1.000 1.400 0.039 0.055
G 5.250 5.650 0.207 0.222
H 4.800 5.200 0.189 0.205
J 1.900 2.100 0.075 0.083
K 2.200 2.500 0.087 0.098
L 0.410 0.790 0.016 0.031
M 2.800 3.200 0.110 0.126
N 2.900 3.300 0.114 0.130
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