I s DGQ160N65CTL1D RoHs

IGBT Discrete

Vce 650 \Y/
Ic 160 A
VcesaT) Ic=160A 1.70 Vv
G
CE
S Applications
Circuit . Traction Inverter for HEV/EV
. Motor drives
C - Auxiliary DC/AC Converter
Features
. High speed smooth switching device for hard &
G soft switching
. Maximum junction temperature 175C
E . Positive temperature coefficient
. High ruggedness, temperature stable
Maximum Ratings
Parameter Symbol Value Unit
Collector-Emitter Breakdown Voltage Vce 650 \%

DC Collector Current, limited by Tjmax
Tc= 25T value limited by bondwire 250

I A
Te= 100C © 160
Diode Forward Current, limited by Tjmax
Tc=25CT value limited by bondwire 250
Ir A
Tc=100C 160
Continuous Gate-Emitter Voltage Vee +20 \
Transient Gate-Emitter Voltage Ve 4130 v
(tp=<<10p5,D0<0.010)
Turn off Safe Operating Area Vce<650V, 480 A
Ti< 150°C
Pulsed Collector Current, Vee=15V,
tp limited by Timax lem 480 A
Diode Pulsed Current, tp limited by Tjmax Irpuls 480 A
Power Dissipation , Tj=175C, T¢c=25<C Prot 882 W
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Operating Junction Temperature Tj -40...+175 <
Storage Temperature Ts -55...+150 <
Soldering Temperature, wave soldering 1.6mm 260 <
(0.063in.) from case for 10s
Electrical Characteristics of the IGBT (Tj=25Cunless otherwise specified):
Parameter Symbol Conditions Min. Typ. Max. Unit
Static
Collector-Emitter
Breakdown Voltage BVees | Vee=0V, 1c=250pA 650 - \4
Gate Threshold Voltage Veewn) | Vee=Vcg, Ic=3mA 5.4 6.0 6.6 \
Vee=15V, Ic=160A
Collector-Emitter v T=25<, 1.35 1.70 2.05 v
Saturation Voltage CEE0 | Ti=125<C 1.95
T;=150C 2.05
Zero Gate Voltage VC_E=650V’ Vee=0V
Collector Current lees | Ti= 257, 0.25 mA
T;=150C 3.00
Gate-Emitter
Leakage Current lces Vce= OV, Vee= 220V 200 nA
Parameter Symbol Conditions Min. Typ. Max. | Unit
Dynamic
Input Capacitance Cies Vee= 25V, Vee= 0V, - 9.88 -
nF
Reverse Transfer f=1MHz
Capaci Cons ] 0.06 )
pacitance
Vcc=300V,|c=160A,
Gate Charge Qo Vee=-5V~+15V - 0.36 - uc
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Electrical Characteristics of the Diode (Tj=25°Cunless otherwise specified):

Parameter Symbol Conditions Min. Typ. Max. | Unit
Static
Ir= 160A
vV Ti=25%, 1.55 2.05 v
Diode Forward Voltage F Ti=125<C 1.50
Ti=150<C 145
Switching Characteristic, Inductive Load
Parameter Symbol Conditions Min. Typ. Max. | Unit
Dynamic , at Tj=25C
Turn-on Delay Time td(on) - 135 - ns
Rise Time tr B 282 - ns
Turn-on Energy Eon Vcc=300V, - 123 - mJ
1c=160A,
Turn-off Delay Time tacor) Vge= -5v~15V, B 235 - ns
. Rg=10Q -
Fall Time b Inductive Load 97 . ns
Turn-off Energy Eoft - 4.4 - mJ
Total switching energy Ets - 16.7 - mJ
Dynamic , at Tj= 125C
Turn-on Delay Time tacon) - 139 - ns
Rise Time tr ) 263 - ns
Turn-on Energy Eon Vcc=300V, - 12.6 - mJ
|c=160A,
Turn-off Delay Time tacofn) Vee= -5v~15V, - 266 - ns
) Rg=10Q ;
Fall Time tr Inductive Load 144 i ns
Turn-off Energy Eof - 5.9 - mJ
Total switching energy Ets - 185 - mJ
Dynamic , at Tj= 150°C
Turn-on Delay Time td(on) - 142 - ns
Rise Time tr ) 254 - ns
Turn-on Energy Eon Vcc=300V, - 12.8 - mJ
1c=160A,
Turn-off Delay Time tacof Vee= -5v~15V, B 272 - ns
: Rg=10Q -
Fall Time b Inductive Load 181 i ns
Turn-off Energy Eofr - 6.5 - mJ
Total switching energy Ets - 19.3 - mJ
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Parameter Symbol Conditions Min. Typ. Max. | Unit
Dynamic , at Tj=25C
Reverse Recovery Current I - 16 - A
Reverse Recovery Charge Qn =160A. - 15 - ucC
Diode reverse recovery trr \(/JIF:/:dﬁ%XO AJLs - 142 - ns
time K
Reverse Recovery Energy Erec - 0.10 - mJ
Dynamic , at Tj= 125°C
Reverse Recovery Current lir - 29 - A
Reverse Recovery Charge Qn .=160A. - 4.4 - ucC
Diode reverse recovery trr \élF:/:de,tg%XO AJLs - 213 - ns
time HS,
Reverse Recovery Energy Erec - 0.41 - mJ
Dynamic , at Tj= 150°C
Reverse Recovery Current lir - 38 - A
Reverse Recovery Charge Qn I.=160A. - 6.1 - uC
Diode reverse recovery trr \élF:/:d?'ES%XO AJLs - 248 - ns
time HS,
Reverse Recovery Energy Erec - 0.46 - mJ

Thermal Resistance
Parameter Symbol Max. Value Unit

IGBT Thermal Resistance, Junction - Case Rin(j-c) 0.17 K/W
Diode Thermal Resistance, Junction - Case Rin(j-c) 0.25 K/W
Thermal Resistance, Junction - Ambient Rn(j-a) 40 K/W
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Figl. Power dissipation as a function of case Fig2. Collector current as a function of case
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Fig3. Typical output characteristic (Tj=25°C) Fig4. Typical output characteristic (Tj=150°C)
S-M408D www.21lyangjie.com

Rev.1.0, 24-May-23




bs DGQ160N65CTL1D Fets
COMPLIANT
320 - 3.5
lc=80A
300 -
S lc=160A i
2807 3.0 Ic=320A
O - c= s
260
240 - =
[+5]
220 - g 25
< 200 - S
S 180 - £
3 160 - § 20
0 B
ko] 140 - g
© | ]
({_,J' 120 8 15 —
= 100 - ry T ]
(2]
80 - =
60 - 1.0
40 -
20 - ‘ 05
0 T T L 1 T T T T 1 25 50 75 100 125 150
3 4 5 6 7 8 9 10 11 12 13
Tj, Junction temperature [°C]
Vge,Gate-emitter voltage [V] Fig6. Typical collector-emmiter saturation voltage as a
Fig5. Typical transfer characteristic (Vce=20V) function of junction temperature(Vge=15V)
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Fig7. Typical switching time as a function of collect current Fig8. Typical SWItchlng. times as a fuction of gate
resistance
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Fig9. Typical switching times as a fuction of junction
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Fig10. Gate-emitter threshold voltage as a fuction of
junction temperature(lc=3mA)
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Figl2. Typical switching energy losses as a
fuction of gate resistance
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Fig 19. IGBT Transient Thermal Impedance
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1.E+00 : : : : :

Ci=Ff1/Ry Cz=t2/R>

1 2 3 4 5 ]

ri[KAW] 0.0053 0.0042 0.0223 0.0412 0.0605 01174 Single pulse
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t [s]
Fig 20. Diode Transient Thermal Impedance
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Circuit Diagram
® Package Outline Information

CASE: TO 247plus MILLIMETERS
PIM N | max
- N - A | 490 | 5.10
Al | 231 | 251
15 A2 | 190 | 2.10
b 116 | 1.26
5 _ L bl | 1.86 | 2.16
b2 | 196 | 2.06
o E c 058 | 0.64
bz il D | 2090 | 21.10
o I D1 | 16.25 | 16.85
} D2 | 1.05 1.35
D3 | 058 | 0.78
E | 15.70 | 15.90
_ : E1 | 13.10 | 13.50
025 @Al E3 1.35 1.55

e 5.44(BSC)
L | 19.78 | 20.08
L1 | 403 | 4.23
R 1.90 | 2.10

S-M408D
Rev.1.0, 24-May-23

11

www.21lyangjie.com



