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® ¥ ii/Features

+ CoolWatt@ | 4ttt 37#% 1L AR /CoolWatt @ T  Trench-FS technology

] ’fﬁEf@,%DE& B%/LOW VCEsat

» K3 A$#E/Low switching losses

o SOFEIRE —HF /With anti-parallel fast recovery diode

o LR Z¥/Positive temperature coefficient

o F A FEE/High reliability

® v A4l /Applications

o Tk#EHL/Industrial welding
o & HIHUE/UPS
o FFRHIF/SMPS
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TO-247
5 /Part ID Vee (V) Icnom(A) Veesat@zsc(V) | #2&/Package #2 E[l/Marking
HCKW40N120H1 1200 40 1.95 TO-247 K40H1201
o & KHiEE/Maximum Rated Values
e S %1 {1 L2 DA
Symbol Parameter Condition Value Unit
B MR- RS AR L .
Vces Ty=25C 1200 Y
Collector-emitter voltage
| B SR B A Tc=25C 80 A
¢ DC collector current Tc =100TC 40
S5 ol T B o L a
ICpuIs TV]S1 50 c 120 A
Pulsed collector current
R I A ]
VRRM T,=25C 1200 \Y,
Repetitive peak reverse voltage
| TR ES IR IR Tc=25C 40 A
] Diode continuous forward current Tc=100TC 20
R T M L ]
IFpuIs TV]S1 50 C 60 A
Diode pulsed current

Copyright@ Vergiga Semiconductor Co., Ltd 1

Datasheet Rev 2.3- 02, 2022




V’G’{gng HCKWA40N120H1
semiconductor CoolWatt@1 IGBT
Vee SO BRI T4=25C 20 Vv
Gate-emitter voltage
AR E
Prot Tc=25C 484 w
Power dissipation
Al TARSS IR
Tyj -40~+ 175 T
Operating junction temperature
fE AR ]
Tstg -50~ + 150 C
Storage temperature
ZEAAE
M M3 0.6 Nm
Mounting torque
® H%M/Thermal Characteristic
e 2 RAE E:2FivA
Symbol Parameter Maximum Unit
Rinsc-iceT IGBT it 1 B M 4 FH IGBT thermal resistance junction-case 0.31 K/wW
TR B R AR AR
Rihic-FrD ) L 1.2 K/W
FRD thermal resistance junction-case
Rinsa BRI #BE Thermal resistance junction-ambient 40 K/w
® HS4%/Electrical Characteristic
. {EValue .
i SH WA o am (|
Symbol Parameter Test conditions Unit
Min. Typ. | Max.
B FR- R Wt 7 L Vee =0V,
V(BR)CES . . 1200 — —
Collector-emitter breakdown voltage 1c=0.5mAT\=25C
e R S AT L D
VeE(sat) Vee=15V, Ic=40A, T,=25C — 1.95 2.20
Collector-emitter saturation voltage v
IR TT ) 118 A .
VGE(th) Vee= Vcg,lc=1.5mA,T,=25C 4.8 5.6 6.4
Gate-emitter threshold voltage
R I 16 S ]
VE Vee= 0V,Ir=20A, T\=25C — 1.65 2.10
Diode forward voltage
IR S AU HL A
lees Vee=20V,Vce=0V — — 200 nA
Zero gate voltage collector current
| AR HR - S AR U F Vce =1200V,Vee=0V, Ty=25C 0.25 A
— — m
oss Zero gate voltage collector current T,=150C 1.00
PRI AR LR
Rain — — 0 — Q
Integrated gate resistor
Cies i\ HL% Input capacitance — 5120 —
Coes Hir th .45 Output capacitance Vee = 0V,Vee= 25V, — 183 — oF
- =1MHz, T,=25C
e ! ’
Cres h— 125 -
Reverse transfer capacitance
Qq I J#% Hi & Gate charge Ic =40A,Vce=960V, — 257 — nC
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VeTgng HCKWA40N120H1
semiconductor CoolWatt@ [ IGBT
Qe I TR~ 5 H% B & Gate-emitter charge Vee=15V, T,=25C — 43 —
I IHR-58 FO AR F
Qge — 134 | —
Gate-collector charge
KEPFEHIE lc =40A,Vce=960V,
Vee(pl) ) . — 9.1 — \%
Gate-emitter plateau voltage Vee=0/15V, T,=25C
® 7545 E/Dynamic Characteristic (With inductive load)
; . fEValue .
5 ZH A% Py T L XA
Symbol Parameter Test conditions Unit
Min. Typ. Max.
IGBT %#4_25°C/IGBT Characteristic_25C:
Ta(on) FFJE 2EIR K] Turn-on delay time — 100 —
T L Ftis}[E] Rise time — 90 —
- A N - Vce=600V,lc=40A, ns
Ta(or) % HIFEIR I ] Turn-off delay time — 316 —
N Ron=10Q, Roff=10Q,
te T BT[] Fall time — 44 _
= IO T Cge=0nF,Vee=0V/15V, .09
on 1#E Turn-on ener — . —
ARG 9 Lioaa=100uH, T,=25°C
Eort YR I PA5EE Turn-off energy — 1.55 — mJ
Etotal HfkHEFE Total switch energy — 5.64 —
IGBT #74_150°C/IGBT Characteristic_150C:
Ta(on) JF Ja $EIR ] Turn-on delay time — 380 —
Tr L FHitE] Rise time — 88 — ns
RS N X Vce=600V,Ic=40A,
Ta(oft) 2k A ZEIR K} ] Turn-off delay time — 349 —
N Ron=10Q, Roff=10Q,
tr T REES T Fall time — 55 —
= TR T Cge=0nF,Vge=0V/15V, 5 86
on X WHE Turn-on ener — . _
T ad Licas=100uH, T,=150°C
Eoff BRI FE Turn-off energy — 1.82 — mJ
Etotal HKpPEARFE Total switch energy — 7.68 —
— W& RE_25°C/Diode Characteristic_25C:
AR 54
Erec — 0.969 — mJ
Reverse recovery energy
AR A P I )
trr — 227 — nS
Diode reverse recovery time
TR R R R IF = 40 A,Vr=600V,
Qrr — 2.97 — uC
Diode reverse recovery charge Vee =0/15 V,Ron=10 Q,T,;=25C
SR 1A Wk 2 U A HL
Irrm — 26.8 — A
Diode peak reverse recovery current
LI R NG G Y
dir/dt Diode peak rate of fall of reverse — 236 — A/uS
Recovery current during t
k&R _150°C/Diode Characteristic_150°C:
SRS ARFE
Erec Ir = 40 A,Vr=600V, — 1.89 — mJ
Reverse recovery energy
— - Vee =0/15 V,Ron=10Q ,
ZHRAE AR B TR .
trr Ty=150"C — 364 — nS
Diode reverse recovery time
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@Ve’{giga HCKWA40N120H1
semiconductor CoolWatt@ [ IGBT
TRE I AR L
Qrr — 5.74 — uC
Diode reverse recovery charge
I T Pk S U AL P VAT
Irrm — 34.8 — A
Diode peak reverse recovery current
PRI P R IR R OR AR AR A 26
dir/dt Diode peak rate of fall of reverse — 284 — A/uS
Recovery current during tr
® }HF iR/ Characteristic Curve
140 500
— f(KHz) Ptot(W)
120
400
100
30 _ 300
< =3
o
60 ~
200
40
100
20
(KHz) Te(°C)
0 0 T T T T T
1 10 100 1000 25 50 75 100 125 150 175
P R Typical fsw as a function FEHLTh -5 45 PE/P as a function of
of IC case Temperature
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@VGT QigQ HCKW40N120H1

semiconductor CoolWatt @1 IGBT

80 120
Ic(A)
704
100
60
80
50
< <
S 404 560 — 11V
— 13V
30 1
40 — 15V
20 1 — 17V
20 —119v
10
Te(°C) Vee(V)
0 1 1 1 1 O
25 50 75 100 125 150 0 2 4 6
HLJTE- I I FE 1/ as a function of fikFE_25°C/ Typical Output
case temperature Characteristic 25°C
120 200
180 /]
100 /
160 /’
/I
% 140 /
120
?(\ —_—
S0 200
80
40
60
40
20
20
Vge(V)
0 0
0 2 4 6 0 5 10 15
fiitikE_1501C/ Typical Output i/ Typical Output Characteristic

Characteristic 150C
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@V@T QigQ HCKW40N120H1

semiconductor CoolWatt@1 IGBT
10000 N
\\\\ 135 || ——Qg(nC)
\\\ Vge=0V,f=1MHz Vee=960V
\l 11.5
1000 :
9.5
— —~ 175
5100 <
D’l Ciss (pF) ===== Coss (pF) == Crss (pF)] ~ Q55
3.5
10 15
Qg(nC)
0 100 200
Vce(V)
1 -2.5
0 10 20 30
%4 B %¥/Capacitance as a function of Tt B Typical gate charge
Vce
12 7
seses FON(M)) == Eoff(m]
ssees FON(m)) —-—Eoff(m]) 6 (m) (m)
10 — Esw(m))
5 .
8
E e
76 7
0 0o’ 0
o ..o'.. E3 o
4 o.' . o .....-
VeeT600VIe40A. Vee=0I3V~23C 2 1**" Re=10Q Tc=40A,Vge=0/15V,j=25"C
Re(Q) Vee(V
0 : 0 Y

10 20 30 43 62 350 400 450 500 550 600 650 700
A HURE- 14 H B P Typical

L A HUFE-HL R AF P Typical switching
switching losses of Rg

losses of Ve
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CoolWatt @ |

12
""" Eon(mJ) — - = Eoff(ml) — . —Fon(mJ) e Eoff(m)
—— Esw(ml)
7 04— Esw(m))
6 Vee=600V,Rg=10 Q ,Vge=0/15Vtj=25C
—————— ’-——_—_—_ 8 ]
=5 - T
é a”——‘— =
g ¢””" % 6 i
a4t o
Vee=600V,Ic=40A,Vge=0/15V,Rc=10 Q o
4 -
3 -
24 —— 2]
4(°C)
1 1 1 1 1 0
25 50 75 100 125 150 5 8 10 15 20 25 30 40 50 60
- B Typical switching A HLRH I Typical switching
losses of t; losses of I¢
300 10000
— — tdon »eeeee tr — tdoff == =tf
250 Vee=600V,Ic=40A,Vge=0/15V,{j=25C 4 Vee=600V,Ic=40A,Vge=0/15V,j=25C
//
y 1000 4
200 - S
VO
s
P
g 150 - R g o
Pt + R
B ———————X
e = = = - -
o T
100 47
10 1
50
Re(Q) RA(O
0 T T T 1 T T T G( )
10 20 30 43 62 10 20 30 43 62
FEIRITE-1 TR BRI Typical switching 2K VAR [E)- 1A% FiL FELRR 1 Typical switching
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HCKWA40N120H1
CoolWatt @1 IGBT

{Rvergiga

semiconductor

2000
950 - —— Erec(u)) — Erec(ul)
1800 -
900 -
850 - 1600

Vee=600V,If=40AVge=0/15V,tj=25C

Erec(ul)
%.0
o
1
Erec(ul)

[
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o

o

L

Vee=600V,If=4044Vge=0/15V,Ron=10 Q

750
1200
700
1000
650
Re(Q) 4(°C)
600 T T T 800 T T T T
10 20 30 43 62 25 50 75 100 125 150
S PSR- [T HL B I Typical Erec J 160 5 5 RE- T 4 P Typical Ege as
as a function of Rg a function of t,
350
— trec(n$) 3501 — trec(n$)
300
300
250
2501
200 Vee=600V,If=40A,Vge=0/15V,tj=25C
Py 2004 Vee=600V,If=40A,Vge=0/15V,Ron=10Q
150 150 -
100 T 100 -
50 1 50 -
Re(Q) 4(°C)
O I I I 0 I I I I
10 20 30 43 62 25 50 75 100 125 150

S A SN 1)1 1A% FLFEL R P Ty pical trec
as a function of Rg
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HCKW40N120H1
Coolwatt@] IGBT
30 35
— Irr(A) —Irr(A)
25 301
25
20
Vee=600V,If=40A,Vge=0/15V,Ron=10 Q
20 1
i(/ 15 - :E
£ Vee=600V,If=40A,Vge=0/15V,j=25C E
15 -
10 -
10 -
5 -
5 -
Re(Q) §(°C)
0 T T I O T T I I
10 20 30 43 62 25 50 75
S I S H Y - DA H FELRE P Ty pical

150
[ P LR - R Ty pical I as
Irr as a function of Rg a function of t,
6000 3000
— Qrr(nC)
5000 4 2500 — Qrr(nC)
4000 2000 -
Vee=600V,If=40A,Vge=0/15V,tj=25C
@) @)
<3000 - £1500 4
= Vee=600V,If=40A,Vge=0/15V,Ron=10 Q =
(] O
2000 1 1000 -
1000 500 1
t(°C) Re(Q)
0 T T T T 0 T T T
25 50 75 100 125 150 10 20 30 43 62
S IRk R L - A5 Typical Qrr as a J I P -1 R P RFI: Ty pical Qurr
function of t, as a function of Rg
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CoolWatt @ |
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® #E{5 E/Marking Information

BJk Logo

HC: Cool-Watt Code

“K” :IGBT+FRD; “40” :Hijit; “H” =i &4%;
“120” :1200V; “1” :CoolWatt @ |

\HC

> K4OH1201

“LOTY## 7 i A #A 4GRS

/ =k
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@Ve fg|gQ HCKWA40N120H1
semiconductor CooIWatt@I IGBT
® To-247 R~F##E/TO-247 Package Outline Data
SYMBOL | MIN NOM | MAX
| e Al A 4.90 5.00 5.10
i , . Al 2.31 2.41 2.51
L e | . A2 1.90 | 2.00 | 2.10
ol _€._ _ ﬂ: a 0 = 0.15
I A I L q 0 — 0.15
\i./_ a b 116 - 1.6
%, b1 115 1.2 1.22
b2 1.96 = 2.06
b3 1.95 2.00 | 2.02
& AL AR NuE bé 296 | - 3.06
—— : i i | b5 2.05 | 3.00 | 3.02
e [ } ' o I b6 = - 2.25
us_ [ b7 | '_ b? - - 3.25
¢ 058 | - 0.66
cl 0.58 | 0.60 | 0.62
D 20.90 | 21.00 | 21.10
| D1 16.25 | 16.55 | 16.85
] D2 1.05 1.20 | 1.35
b2 b4 a1 E 15,70 | 15.80 | 15.90
\/ \/ BASE METAL E1 1310 [ 13.30 | 13.50
b1,b3,b5 WITH PLATING | E2 4.90 5.00 5.10
7 E3 2.40 | 2.50 | 2.60
L 19.80 | 19.92 | 20.10
b,b2,b4- L1 = e 4_30
P 3.50 | 3.60 3.70
P1 - = 7.40
P2 2.40 | 2.50 2.60
) 560 | - 6.00
S 6.05 | 6.15 6.25
T 9.80 | - 10.20
TO-247 HEAL:mm/Unit:mm u 6.00 | - 6.40
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