{yvergiga

semiconductor

HCKWG60NG65H2
CoolWatt @I IGBT

650V60A LS HiYIRE R E

B ¥ 5i/Features

® CoolWatt@ I y4 1 i 37#k 1k 3 AR/CoolWatt@ Il Trench-FS technology

® {[LIf 1 & [f%/Low VCEsat A o
® {3 451 #E/Low switching losses
® IR & B /With anti-parallel fast recovery diode 1
G
® 1E & & %/Positive temperature coefficient 38E
® = Al SE 1 /High reliability
m 4 /Applications
® 5% /Power .
® PV (R 5% 23
® [l JEH/Industrial welding
TO-247
5 /Part ID Vee (V) Icnom(A) Veesat@zsc(V) | #2&/Package #2 E[l/Marking
HCKWB60N65H2 650 60 1.88 TO-247 K60H652
m  F RHiE{E/Maximum Rated Values
fiine) S8 A {1 L2 DA
Symbol Parameter Condition Value Unit
B MR- RS AR L .
Vces Ty=25C 650 \Y
Collector-emitter voltage
| B RS LR AR Tc=25C 120 A
¢ DC collector current Tc =100TC 60
e T 25 ko L o
Icputs T,<£150°C 180 A
Pulse collector current
R I A a
VRRM T,=25C 650 \%
Repetitive peak reverse voltage
| TR ES IR IR Tc=25C 80 A
] Diode continuous forward current Tc=1007TC 40
TR T E S R RR
IFpuIs i TV]S1 5ODC 120 A
Diode pulse current
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@\le fgng HCKW60N65H2
semiconductor CoolWatt @II IGBT
Vee SO BRI T4=25C 20 Vv
Gate-emitter voltage
O e D
Ptot Tc=25C 428 w
Power dissipation
Al TARSS IR
Ty -40~+ 175 T
Operating junction temperature
AR ]
Tstg -50~ + 150 C
Storage temperature
ZEAAE
M M3 0.6 Nm
Mounting torque
B #&H/Thermal Characteristic
Ziae) 2 RAE Bhr
Symbol Parameter Maximum Unit
Rinsc-ieeT IGBT it 1 B 4 FH IGBT thermal resistance junction-case 0.35 K/wW
AR B RAR
Rihic-FrD 0.60 K/W
FRD thermal resistance junction-case
O SR B R
Rinsa 40 K/W
Thermal Resistance, Junction-to-Ambient
m B S45ME/Electrical Characteristic
< {EValue 5
i) e TR A o am T M
Symbol Parameter Test conditions Unit
Min. Typ. Max.
B MR- R S PR i 2 PR Vee =0V,
V(BR)CES . . 650 — —
Collector-emitter breakdown voltage 1c=0.25mA,T\=25C
B MR- R S AR A A s .
VeE(sat) Vee=15V, Ic=60A, T\,=25C — 1.88 2.05
Collector-emitter saturation voltage v
I IARIT I W H .
VGE(th) Vee= Vcg,lc=1.0mA, T,=25C 5.00 5.65 6.25
Gate-emitter threshold voltage
R IE S ]
VE Vee= 0V,Ir=40A, T,=25C 1.85 23
Diode forward voltage
IR S ARG R
lees Vee=20V,Vee=0V — — | 200 nA
Zero collector voltage gate current
B HIAR- RS R U H .
Ices Vce =650V,Vee=0V, T,;=25C — — 500 uA
Zero gate voltage collector current
PRI AR HRE
Rain _ — 0 — Q
Integrated gate resistor
Cies i\ HLZ Input capacitance Vet = 0V,Vce= 30V, — 3830 — pF
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HCKWG60NG65H2
CoolWatt @I IGBT

Coes 1 F1. 2% Output capacitance f=1MHz, T,=25C — 181 _
S a2
Cres — 38 J—
Reverse transfer capacitance
) Vce=400V,lc=60A,Vee=0/15V,
Qq I JA% i & Gate charge — 115 — nC
Ty=25C
B Z)&%¢ % /Dynamic Characteristic (With inductive load)
< {EValue .
Ziine) ZH A %A Py T L XA
Symbol Parameter Test conditions Unit
Min. Typ. Max.
IGBT %74 _25°C/IGBT Characteristic_25C:
Ta(on) FFJE ZEIR K} ] Turn-on delay time — 74 —
T _EJH[A] Rise time — 91 —
ns
To(ofn K HILEIR I [A] Turn-off delay time Vee=400V,Ic=60A, — 157 —
tr TR E] Fall time Rg=20Q, Cge=0nF,Vee=0/15V, — 62 —
Eon BRI R ke Turn-on energy Licag=60uH,T,;=25°C — 1.81 —
Eoff YR AR Turn-off energy — 1.59 — mJ
Etotal kb S5 FE Total switch energy — 3.40 —
IGBT ##%_150°C/IGBT Characteristic_150C:
Td(on) JFJEIER ] Turn-on delay time — 86 _
T L FtitE] Rise time — 110 — ns
Te(ofr K HILEIR I [E] Turn-off delay time Vee=400V,|c=60A, — 259 —
tr T FERS ] Fall time Rg=20Q, Cge=0nF,Vee=0/15V, — 72 —
Eon BYIT BBk Turn-on energy Lioag=60uH,T,;=150°C — 3.11 —
Eoff R SL R FE Turn-off energy — 2.12 — mJ
Etotat il s ke Total switch energy — 5.23 _
W& RE_25°C/Diode Characteristic_25C:
SIAKE AFE
Erec — 200 — ud
Reverse recovery energy
AR A P I )
trr — 118 — nS
Diode reverse recovery time
TR R R L IF = 60A,Vr=400V,
Qrr — 718 — nC
Diode reverse recovery charge Vee =0/15 V,Ron=20 Q,T,;=25C
SR 1A Wk 2 U A HL
Irrm - 11 - A
Diode peak reverse recovery current
LI R R NG T Y A
dir/dt Diode peak rate of fall of reverse — 199 — A/uS
Recovery current during t
—IkE % _150°C/Diode Characteristic_150°C:
IR B A5 IF = 60A,Vr=400V,
Erec — 480 — ud
Reverse recovery energy Vee =0/15 V,
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AR A PR I ) Ron=20 9, T,=150C
trr — 193 — nS
Diode reverse recovery time
TRE I AR AL
Qrr . — 2025 — nC
Diode reverse recovery charge
J52 T Pk S U AL PV
Irrm — 18.7 — A
Diode peak reverse recovery current
PRI P PR IR R OR AR AR 2
dir/dt Diode peak rate of fall of reverse — 188 — A/uS
Recovery current during t
4 _r
B $H{EfZR/ Characteristic Curve
450 120
—— Ptoj(W
400 \\ top(W)
350 \\ 90
300 \\
< 250 —
5 N oo
a” 200 \\
150 N
100 \\ 30
50 \
Tc(°C)
0 (0]
25 50 75 100 125 150 0 1 2 3 5
FEHLTh 2R -5 FE 45 /P, as a function of
case Temperature 4 _25°C/ Typical Output
Characteristic_25C
120 120
— 25°C 4---- 15p°C
tj=15(
90 90 l
%60 < 60
30 30
/I
/
/
< ge(V)
o A N -
0 1 2 3 a 0] 2 4 6 8 10 12

i 45 _150°C/ Typical Output

Characteristic 150°C
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a4
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15
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__//
9
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=
6
3
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(0]
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1% ¥ &/ Typical gate charge
4.5
eecee FON(fn])) == e @ EPff(mJ) ==t Esw(mJ)
a A
3.5
3 Rg=20 Ql.Ic=60A.V] 15V.=25C
et
—_ 2 -
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BAATAFE- R4S/ Typical switching
losses of Ve

Copyright@ Vergiga Semiconductor Co., Ltd

1.0E-08

1.0E-09

C(F)

1.0E-10

1.0E-11

Ploss(m))

Ploss(mJ)
w

CTTC|

[ cras

e I~

, FIMHz,Vge=0 100
25 4L L %¥/Capacitance as a function of
Vce

qecee E0||1(mJ) - oo @ EOff([]))) em—Esw(ml))

]
Vee=40V,Ic=6e¥ 2e=D/15V,ji725°C
T
R; ()
10 20 30 40 50 60

BASIFE-T I B A/ Typical

switching losses of Rq

o em o Egn(ml)eeeqee EOff(Nf)) = fsw(mJ)

//

-
- -
- - = =
-
o ==
-
-
- 2doccoccee

cescccefeccccccpecsryy

Vee=40pV,Ic=6(JA,Rc=2( €2 ,Vgeq40/15V
tj(CH
25 50 75 100 125 150

BAAWFE IR ERFE/Typical switching
losses of t;

Datasheet Rev 1.2- 01, 2022



3N

Vergiga

semiconductor

HCKWG60NG65H2
CoolWatt @I IGBT
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AW FE- A/ Typical switching
losses of I

4oL 10 SR

asseees

Vee=40

OV,Ic=6(

A,Vge=

D/15V,tj-

25C
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m % E1{5 E/Marking Information

&Ik Logo

HC: Cool-Watt =

T HC

“K” :IGBT+FRD; “60” :HLiil 60A; “H” =il R4,

K60H652
“ ” . ‘ . @ ol |
65” :HLJE 650V; “27 :COOLWATT @I[ 1t LOTY##4
CLOTY " g JE T / ()
B To-247 R~ ##E/TO-247 Package Outline Data
lé: 3 A
- I mave SYMBOL | MIN NOM | MAX
A 2 | 1 T A 490 | 500 | 510
WL e i — Al 231 | 241 | 251
19 —€_ - ﬂ: A2 1.90 | 2.00 | 210
5 A === a 0 - 0.15
Y 0 a 0 — 0.15
2, b 1.16 - 1.26
b1 1.15 12 1.22
E D DE E b2 1.96 = 2.06
] AT — b3 1.95 | 2.00 | 202
a=t=|e o 7 ] i I b4 2.96 - 3.06
T In (e b5 2.95 3.00 | 3.02
|_ b6 = - 2.25
b7 = - 3.25
c 0.59 g 0.66
cf 0.58 | 0.60 | 0.62
D 20.90 | 21.00 | 21.10
o ‘ ] D1 16.25 | 16.55 | 16.85
. D2 1.05 1.20 1.35
BASE METAL E 15.70 | 15.80 | 15.90
b1,b3,b5: WITH PLATING E1 13.10 13_30 13‘50
@ K~ ¥ E2 4.90 5.00 5.10
1 : E3 2.40 | 2.50 | 2.60
Ll e 5.34 | 544 | 554
o2 L 19.80 | 19.92 | 20.10
L = = 4.30
HAL:mm/Unit:mm & 590 1 260 1 o.70
P1 - - 7.40
P2 2.40 | 2.50 2.60
Q 560 | - .00
S 6.05 | 6.15 6.25
T 9.80 | - 10.20
U 6.00 | - 6.40
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