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Circuit

Maximum Ratings

IGBT Discrete

Vce 1200 \V

Ic 40 A

VcesaT) Ic=40A 1.65 V

Pp 320 W
Applications

. Inverter for motor drive

. AC and DC servo drive amplifier

. PTC heater
Features

- High breakdown voltage to 1200V for improved

reliability

. Maximum junction temperature 175

. Positive temperature coefficient

. Including fast & soft recovery anti-parallel FWD
. High short circuit capability(10us)

- Qualified to AEC-Q101

Parameter Symbol Value Unit
Collector-Emitter Breakdown Voltage Vce 1200 \
DC Collector Current, limited by Tjmax
Tc= 25AC le 80 A
Te= 100AC 40
Diode Forward Current, limited by Tjmax
Tc= 254C Ie 80 A
Tc= 100AC 40
Continuous Gate-Emitter Voltage Vee + 20 \
TranS|en~t Gate-Emitter Voltage Vee + 30 v
(tp< 100s,D<0.010)
Turn off Safe Operating Area Vce01200V, 160 A
T;0 150AC

Pulsed Collector Current, Vee=15V,
tp limited by Timee low 160 A
Diode Pulsed Current, tp limited by Tjmax IFpuls 160 A
Short Circuit Withstand Time,

Tsc 10 €S
Vee= 15V, Vcc=600V  Vcems 1200V
Power Dissipation , Tj=175AC  Tc=25AC Pot 320 W
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Electrical Characteristics of the Diode Tj=25 unless otherwise specified

Parameter Symbol Conditions Min. Typ. Max. | Unit
Static
Ir= 40A
Vv T= 25AC, 2.40 3.00 v
Diode Forward Voltage| “F Ti= 125AC 2.30
Tj= 150AC 2.20
Switching Characteristic, Inductive Load
Parameter Symbol Conditions Min. Typ. Max. | Unit
Dynamic , at Tj= 25
Turn-on Delay Time td(on) - 93 ns
Rise Time t - 80 "
Turn-on Energy Eon Vee= 600V, 1c=40A, - 3.13 mJ
Vee= -5V~15V,
Turn-off Delay Time ta(ofn Ry=20q - 269 ns
Fall Time tf - 171 ns
Turn-off Energy Eoff - 2.05 mJ
Dynamic, at Tj= 125
Turn-on Delay Time tdcon) - 87 ns
Rise Time t - 83 ns
Turn-on Energy Eon Vee= 600V, Ic=40A, - 3.46 mJ
Vee= -5V~15V,
Turn-off Delay Time ta(off) Ry=20q - 288 ns
Fall Time s - 249 ns
Turn-off Energy Eoff - 2.69 mJ
Dynamic , at Tj= 150
Turn-on Delay Time tdcon) - 84 ns
Rise Time tr - 86 ns
Turn-on Energy Eon Vee= 600V, Ic=40A, - 3.56 mJ
Vee= -5V~15V,
Turn-off Delay Time ta(otf) Ry=20q - 300 ns
Fall Time s - 282 ns
Turn-off Energy Eoff - 2.90 mJ
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Electrical Characteristics of the DIODE

Parameter Symbol Conditions Min. Typ. Max. | Unit

Dynamic, at Tj= 25

Reverse Recovery Current Iir - 40 - A
Diode reverse recovery trr - 215 - ns
time IF.=40A, Vr=600V,

di/dt= -350A/gs,
Reverse Recovery Charge Qnr - 1.22 - ucC
Reverse Recovery Energy Erec - 0.43 - mJ

Dynamic, at Tj= 125

Reverse Recovery Current Iir - 41 - A
Diode reverse recovery trr - 317 - ns
time IF.=40A,Vr=600V

Reverse Recovery Charge Qnr difdt= -350A/es, - 2.64 - uC

Reverse Recovery Energy Erec - 1.05 - mJ

Dynamic , at Tj= 150

Reverse Recovery Current Iir - 42 - A
Diode reverse recovery trr - 369 - ns
time IF=40A,Vr=600V

Reverse Recovery Charge o di/ait= -350A/es, - 3.44 - uc
Reverse Recovery Energy Erec - 1.34 - mJ

Thermal Resistance

Parameter Symbol Max. Value Unit
IGBT Thermal Resistance, Junction - Case Ra(j-c) 0.47 K/W
Diode Thermal Resistance, Junction - Case Ru(i-c) 1.00 KW
Thermal Resistance, Junction - Ambient Rq(j-a) 40 K/W
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Vcce = 600V
Vge = -5/15V
Rg= 200hm
Tj=150

Vce = 600V
Vge = -5/15V
Ic= 40A

Tj= 150
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COMPLIANT

Vcce = 600V

Vge = -5/15V

Rg= 20ohm

Ic= 40A
Vce = 600V
Vge = -5/15V
Rg= 20o0hm
Tj= 150

Vce = 600V
Vge = -5/15V
Ic= 40A

Tj= 150
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DGZ40N120CTL1AQ S

S-M546D

Vcce = 600V
Vge = -5/15V
Rg= 20ohm
Ic= 40A

Tj=150

Vge = -5/15V
Rg= 200hm
Ic= 40A

i 1
rifk/w] 0.0320
Ti[s] 0.1100

2 3 4
0.0840  0.1553 0.1968
0.0156  0.00135  0.00015
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i 1 2
ri[K/W] 0.1039 0.1477
Ti[s] 0.0723 0.00813

3
0.5118
0.00109

4
0.2417
0.000151
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® Circuit Diagram

® Package Outline Information

CASE: TO 247-4L
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