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HCKWA40N65H2
CoolWatt@II IGBT

650V40A LSHYIRE RIS

B ¥ 5i/Features

® CoolWatt@ I y4 1 i 37#k 1k 3 AR/CoolWatt@ Il Trench-FS technology
® fICH AN P /Low Veesat

® {3 151 #E/Low switching losses

® S H UK E M /With anti-parallel fast recovery diode

® 1E & & %/Positive temperature coefficient

® = Al SE 1 /High reliability

m 4/ Applications

® =2 /Power

2¢C

33E

® PV/LAR ATk 1
2
® T \I4#Hl/Industrial welding 3
® IR K Z K IE/PFC
PR TO-247
5 /Part ID Vee (V) Icnom(A) Veesat@zsc(V) | #2&/Package #2 E[l/Marking
HCKW40N65H2 650 40 1.45 TO-247 K40H652
m B K2 E/Maximum Rated Values
e S %1 {1 L2 DA
Symbol Parameter Condition Value Unit
B MR- RS AR L .
Vces Ty=25C 650 \Y
Collector-emitter voltage
| B SR B A Tc=25C 80 A
¢ DC collector current Tc =100TC 40
A F T A o o
ICpuIs TV]S1 50 c 120 A
Pulse collector current
R I A ]
VRRM T,=25C 650 \%
Repetitive peak reverse voltage
| TR ES IR IR Tc=25C 80 A
] Diode continuous forward current Tc=100TC 40
TR T E S R RR
IFpuIs TV]S1 5ODC 120 A
Diode pulse current
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gve'fgiga HCKW40N65H2

semiconductor CoolWatt@Il IGBT
e B _—t
Ver IR -5 55 45 125 420 Y
Gate-emitter voltage
SMEEBINE D
Prot L Tc=25C 333 w
Power dissipation
Al TARSS IR
Ty -40~+ 175 C
Operating junction temperature
AR ]
Tstg -50~ + 150 C
Storage temperature
ZEAAE
M M3 0.6 Nm
Mounting torque

B #HA4EE/Thermal Characteristic

Finss ¥ BXE AL
Symbol Parameter Maximum Unit
Rinsc-ieeT IGBT it 1 B 4 FH IGBT thermal resistance junction-case 0.45 K/wW

TR A B R AR FABE
Rihic-FrD ) . 1.3 K/W
FRD thermal resistance junction-case
Rinsa O BIFRIE#BE Thermal resistance junction-ambient 40 K/w

m H5}5M/Electrical Characteristic

i {EValue .
" SH KA o T an [ B
Symbol Parameter Test conditions i Unit
Min. Typ. | Max.
B HR- R Wt 7 L Vee =0V,
V(BR)CES ) ] 650 _ _
Collector-emitter breakdown voltage 1c=0.25mA,T\=25C
v AJ% RG-S R A Vee=15V, lc=40A, T,=25C — 145 | 1.65
oRtean Collector-emitter saturation voltage T,=150C — 1.75 — v
IR TT S H A8 A .
VGE(th) Vee= VcE,lc=1.5mA, T,;=25C 5.50 6.05 6.50
Gate-emitter threshold voltage
v TR I f 5 B Vee= 0V,|r=40A, T,;=25C — 1.85 | 2.10
- Diode forward voltage T,=150C — 1.65 —
IR S ARG R
lees Vee=20V,Vce=0V — — 200 nA
Zero gate voltage collector current
| B HR- N W FE Vce =650V, Vee=0V, T,=25C 0.25 A
— — m
oss Zero gate voltage collector current T,=150C 0.50
AR AR B BE
Rain — — 0 — Q
Integrated gate resistor
Cies i\ FLZ¥ Input capacitance Vee = 0V,Vce= 30V, — 5710 — pF
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HCKWA40N65H2
CoolWatt@II IGBT

Coes 1 F1. 2% Output capacitance f=1MHz, T,=25C — 125 _
S AL A A
Cres — 96.9 —
Reverse transfer capacitance
Qq I JH% Hi & Gate charge — 266 —
Qge [ 1%~ 5 4% HL & Gate-emitter charge lc =40A,Vce=520V, — 44.4 — G
X o Vee=15V, T,;=25C
I - Al i o '
Qqe — | 127 | —
Gate-collector charge
KPP EHE lc =40A,Vce=520V,
Vee(pl) — | 8685 | — Vv
Gate-emitter plateau voltage Vee=0/15V, Ty=25C
B 355 E/Dynamic Characteristic (With inductive load)
i {EValue .
w8 5% B T g [Er] B
Symbol Parameter Test conditions Unit
Min. Typ. Max.
IGBT %#4_25C/IGBT Characteristic_25C:
Td(on) FF )5 ZEIR B A] Turn-on delay time — 122 —
T: LT+t Rise time — 85.6 —
IS N - Vce=400V,Ic=40A, ns
Ta(off) R PSR I 7] Turn-off delay time — 561 —
- Ron=20 @, Roff=20 Q,
tr N R[] Fall time — 34.9 —
= IO T Cge=0nF,Vee=0/15V, 129
on i #E Turn-on ener — ) _
N = N ‘D ~ 9y Lioag=100uH,T;=25C
Eoft BRI HHRFE Turn-off energy — 1.04 — mJ
Etotal H kb S BiEE Total switch energy — 2.33 —
IGBT %#4_150°C/IGBT Characteristic_150C:
Ta(on) I J5 3EIR I ] Turn-on delay time — 107 —
Tr L FHETE] Rise time — 97 — ns
e N ) Vce=400V,Ic=40A,
Td(of) %< A ZE IR I A] Turn-off delay time — 609 —
- Ron=20 @, Roff=20 Q,
ts T BT[] Fall time — 53.7 —
= TR T Cge=0nF,Vee=0/15V, 210
on Y 5i#E Turn-on ener — ) _
ASAREEL 9y Lioad=100UH, T,=25C
Eort AR I PA5EE Turn-off energy — 1.35 — mJ
Etotal HfkHEiFE Total switch energy — 3.45 —
— & RE_25°C/Diode Characteristic_25C:
RIAKE FE
Erec — 113.6 — ud
Reverse recovery energy
TR IR A SN (]
trr — 120.7 — nS
Diode reverse recovery time Ir =40 A Vr=400V,
TR R R R Vee =0/15 V,Ron=20Q,T,=25C
Qrr — 459.5 — nC
Diode reverse recovery charge
2 17 PR VA P IR
Irrm — 7.5 — A
Diode peak reverse recovery current
din/dt TR B I B oK H IR AR A 2 — 72 — AluS
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Diode peak rate of fall of reverse
Recovery current during tr
k&% _150°C/Diode Characteristic_150C:
SIAKE AFE
Erec — 296 — ud
Reverse recovery energy
AR A Y I )
trr — 165.9 — nS
Diode reverse recovery time
TR R R R IF = 40 A,\Vr=400V,
Qrr — 1311 — nC
Diode reverse recovery charge Vee =0/15 V,Ron=20Q,
S e PR S U LU Ty=150C
Irrm — 14.6 — A
Diode peak reverse recovery current
LR R R = NG e Y
dir/dt Diode peak rate of fall of reverse — 301 — A/uS
Recovery current during t
4 _r
B JF{F#h£k/ Characteristic Curve
100 N 350
KIH ¥
N ( \ —— Ptot(W)
N 300
N
80 N
\ 250 \\
60 \ N\
. __.200
< \ = \
= la780°C .2 N
40 \ 150
N \
\\ 100 N
20
N o \
~~ Tc(1C)
0 0
1 10 100 fsw(KHz) 1000 25 50 75 100 125 150 175
H % - E IR AR 2/ Ty pical fsw as a function FERTH % -l /P, as a function of
of IC case Temperature
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HCKWA40N65H2
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{Kgvergiga
semiconductor
100 100 T
90 = Ic(A) %0 =257 .I::
80 20 £.-
70 70 ~
60 60 3
. g eetes 11V
< so < so
= = —|-— 13v
40 40 15V
30 30 o — oo eeee WA'A
--1-- 19V
20 20 - N N 9V
10 10
T¢°C) j Vce(V)
0 (0]
25 50 75 100 125 150 (0] 1 2 3 4 5
HHL Yt - JES MR R BE 4R 1/ as a function of i A _25°C/ Typical Output
case temperature Characteristic_25C
100 100 .
///’ 7 ——P5°C ===+ 150C { /
_ ° / 90 7
90 t=150C /;.,/. + / l
/ 1
20 !/ s 80 :'
1
[
1}
1
60 60 v
— =
50 < 50 ; /
40 40 ; l
30 30 7 /
]
20 20 7
10 o 10 /,'
S Vge(V)
o / Vce(V) o -
0 1 2 3 4 5 0 2 4 6 8 10
filn ti 45 1_150°C/ Typical Output i 4/ Typical Output Characteristic
Characteristic_150°C
10 15
—N\
—T— Qs(n[d)
e
1 12
= Vees200V
o b
(=3 3 H €S © 9
- = =
ST T°F ED
..,...\...\ 6
0.1 “Pee. — |
o i -
3
Jovkek I Qq(nC)
Vgeq0V,fF1IMHz
0.01 0]
R ) ) (0] 60 120 180 240
T EE@/Capamt\a/zge as a function of I TH% i/ Typical gate charge
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semiconductor CoolWatt@II IGBT

cccee Eon(lmj) - = o GOff(M)) m—f— Espv(mJ) eeeee EON(MJ) = = = EOff(mM)J) === Esw(mJ)

5 .
Vee=400VTe=40A V. TBA—N% 5 L Re=20Q Tc=40A,Vge=0/15N#225C
Vee=400V1e=40AVp£0/1 SV =2 g X

®
., ..l'
o - o*® -
2 - - 1 P _—‘
- / -t
o’ - =
o ” ".q-

I

AN
N\

Ploss(m))
Ploss(m)J)

.0°". - -T."
1 == - 05 ’7,:. oo
Re(Q) Vee (V)
0 0
10 25 40 55 70 100 200 300 400
S WFE-T T B AR/ Typical AN ASIFE- R4 /Typical switching
switching losses of Rg losses of Ve
a4 5
o= e e Epn(ml)eedee EOff(N})) = Fsw(mJ) as = ==Egn(mJ)e<ep e Eoff(mJ) === EHsw(mJ)
3.5 ’
/ /
/ 4 /
3 // /
/ 3.5
- _— Vee=400V, Ic=40 Vee=400V,.R6=20 2, /
— 3 - S /
= Vge=0/13V.Ra=20Q  _ B Vge=0/15V,tj=25C P P
\%T 2 - - a 2.5 P
o - o pd
2 L-- = / _b
- 2 7 - <
1.5 == P ee®”
b = J P / [ o®
JUUTUTY PPPPPRRS T 1.5 ~ I
1 YR EEES B / LA .
1 y 2
P AN
0.5 /‘c'.ﬂ"
0.5 ==
. =M Ic(A)
o tj("C)H o
25 50 75 100 125 150 10 20 30 40 50 60
AW FE UL R/ Typical switching AT FE— B Im 4R/ Typical switching
losses of t; losses of I¢
300 10000
Vee=400V,Ic+40A,V|ge=0/1pV,tj=25C ——— ——
250 7~
—
1000 —
—1— tdor| - —tr —
200 // =
2150 / 2100 =
. / - - P
/ ,f"’ aceot®®” =
100 P == T S
P o Vee=400V,Ic540A,Vee=0/13V,tj=23°C
L~ 10
50
Re (@ R. (@
o ) c(Q)
10 20 30 40 50 60 70 10 20 30 40 50 60 70
T B 18] — 1 1A% s BE AR/ Typical S A [A] =1 1A% H BHARE M / Typical
switching times as a function of Rg switching times as a function of Rg
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80 7 140
.......... 25°C ;
70 150°C / o \ —IErec(ul

60 / f \
/ 100

50
/ =80 T~
/ & 60
30 VA Vee=4#00V,IfF40A,Vige=0/15V,tj=25C

/ 40
20 /
10 20

Vs VF(V)
R, (Q)D
o 4_—f<<f“ o

(0] 0.5 1 1.5 2 2.5 10 20 30 40 50 60 70
J AR A2 353 FE- 11 8% e BHASE 1/ Ty pical Egec
IR EE K %/ Typical I as a function of Vg as a function of Rg
350 250
et Erec(ul et treq(nS) v/

300 /
200
250 /

//

Erec(uJ
:
t(nS)

// 100
100
% Vee=400V,If=40A,Yge=0/15V,tj=25C
50
Vee=400V,If=40A,Vge=p/15V,Ren=20 Q
tj(C) 1. (Q)
o (¢}
25 50 75 100 125 150 10 20 30 40 50 60 70
SR AR B I/ Typical Epye as S PR S TR) =1 TR F B AREAE / Typical
a function of t; tree as a function of Rg
180 10
(ns - 9 \ e
160 < / \
140 // ¢ ‘\
—_’/ S <
120

100 \\

x = P —
= Tt 5 T
80 -
Vee=400V,If=40A,Vge=0/15V,Ron=20 Q 4 .
60 5 Vees400V,11=40A, Vee=0/15V,tj=25C
40 >
20 1
t(C) Re ()
(o] (0]
25 50 75 100 125 150 10 20 30 40 50 60 70
S e R ) ] i BEARFE /Typical t,.. as 2 PR A2 FBL R IEEAE — 1T AR FE BELASE 2R
a function of t; /Typical Irr as a function of Rg
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16 1400

—_— 1 (A) - c
14 ] Qrr(n©) /

L~ 1200
-~ v
v ~ 1000 /

10 //
— —. 800 v
E:’ 8 / E /
a S 600 —
6 — — 4
Vee=100VIEA0A, VeerrIow, Vee=400V,If=40A,Vgd=0/15V,
- —Ron=200 499 MRon=200
2 200
t(°C) e
o ] o tj(°C
25 50 75 100 125 150 25 50 75 100 125 150
J 7] K 2 R VA iR B AR / Typical S KA R R E /Typical Qrr as
Irr as a function of t; a function of t;
600
== Qrr(nC)
500
\
~—~——_
400 \\
\~
2 300
S Vee=400V,If=40A,Y ge=0/]15V,tj=R5°C
200
100
Re (2D
o
10 20 30 40 50 60 70
S AR A e s - T A FR B AR/ Typical
Qrr as a function of Rg
A BN - -
B 21 E/Marking Information
& Jk Logo [
HC: Cool-Watt 4
\ : D
“K” :IGBT+FRD; “40” :Hiifi 40A; “H” :EHiR; > HC
“65” HiJE 650V; “2” :CoolWatt @[ : K40H652

LOTY##
LOTYHE 7= i JEL IR T /fi 1]
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B To-247 R~ ##E/TO-247 Package Outline Data
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a—1

Q—

(e—E2—

O

|

L1~

— [

—oe:

BASE METAL

f— A—~
—tA2:
I

WITH

FAA:mm/Unit:mm

—A1l

PLATING

SYMBOL | MIN NOM MAX
A 4.90 5.00 5.10
Al 2.3 2.41 2.51
A2 1.90 2.00 2.10
a 0 = 0.15
a 0 = 0.15
b 1.16 = 1.26
b1 115 1.2 1.22
b2 1.96 = 2.06
b3 1.95 2.00 2.02
b4 2.96 = 3.06
b5 2.95 3.00 3.02
b6 = = 2.25
b7 - - 3.25
c 0.59 - 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
E 15.70 | 15.80 15.90
E1 13.10 13.30 [ 13.50
E2 4.90 5.00 5.10
E3 2.40 2.50 2.60
e 0.34 5.44 5.54
L 19.80 [ 19.92 20.10
L1 - - 4.30
P 3.50 3.60 3.70
P1 = = 7.40
P2 2.40 2.50 2.60
Q 5.60 - 6.00
S 6.05 | 6.15 6.25
T 9.80 = 10.20
U 6.00 - 6.40
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