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HCKWA40N65BH2
CoolWatt @II IGBT

650V40A LSHYIRE RIS

B ¥ 5i/Features

® CoolWatt@ I y4 1 i 37#k 1k 3 AR/CoolWatt@ Il Trench-FS technology
® fICHIFN K B /Low Vcesat

® {3 451 #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
® [\l JEHl/Industrial welding 3
® IR K Z K IE/PFC
PR TO-247
5 /Part ID Vee(V) lcnom(A) Veesat@zsc(V) | #2&/Package #2 E[1/Marking
HCKW40N65BH2 650 40 1.45 TO-247 K40H65B2
m B K2 E/Maximum Rated Values
e S %1 {1 Bpr
Symbol Parameter Condition Value Unit
B MR- RS AR L .
Vces T,=25C 650 \%
Collector-emitter voltage
| AR MR S8 LU LU 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
AR T A ik IR
IFpuIs TV]S1 5ODC 120 A
Diode pulse current
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@\le ' gng HCKW40N65BH2
semiconductor CoolWatt @II IGBT
Vee SO BRI T4=25C 20 Vv
Gate-emitter voltage
% o
Ptot Tc=25C 333 w
Power dissipation
Al TARSS IR
Ty -40~+ 175 T
Operating junction temperature
it T P o
Tstg -50~ + 150 C
Storage temperature
ZEAAE
M M3 0.6 Nm
Mounting torque
B #&H/Thermal Characteristic
Ziae) RAE L
Symbol Parameter Maximum Unit
Rinsc-ieeT IGBT it 1 B 4 FH IGBT thermal resistance junction-case 0.45 K/wW
MRS R B AR FABH
Rihsc-FrD 0.95 K/wW
FRD thermal resistance junction-case
Rinsa O BIFRIE#BE Thermal resistance junction-ambient 40 K/w
B H 545 /Electrical Characteristic
i {EValue .
Ziae) ¥ PR %A YA RETRET AL
Symbol Parameter Test conditions 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= Vcg,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 — 1.40 | 1.70
- Diode forward voltage T,=150C — 1.25 —
IR - S AU HL U
lees Vee=30V,Vce=0V — — 200 nA
Zero collector voltage gate current
| B HR- N W FE Vce =650V, Vee=0V, T,=25C — — 0.20 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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HCKWA40N65BH2
CoolWatt @II IGBT

Coes 1 F1. 2% Output capacitance f=1MHz, T,=25C — 125 _
S a2
Cres — 96.9 —
Reverse transfer capacitance
Qq I JH% Hi & Gate charge — 266 —
Qge I IH%- R 55 W% Hi B Gate-emitter charge lc =40A,Vce=520V, — 44 4 — G
N = Vee=15V, T,=25C
I - Al i o '
Qqe — 127 —
Gate-collector charge
K& HE lc =40A,Vce=520V,
Vee(pl) — 8.65 — \Y
Gate-emitter plateau voltage Vee=0/15V, Ty=25C
B Z5%E/Dynamic Characteristic (With inductive load)
. fEValue .
e B WA T an (x| M
Symbol Parameter Test conditions Unit
Min. Typ. Max.
IGBT %#4_25C/IGBT Characteristic_25C:
Ta(on) JF Ja $EIR ] Turn-on delay time — 112 —
T - FHi A Rise time — 79.0 —
s N ) Vce=400V,Ic=40A, ns
Ta(oft K PALEIR I A] Turn-off delay time — 544 —
- Ron=20 @, Roff=20 Q,
tr N &[] Fall time — 41.0 —
= IO T Cge=0nF,Vee=0/15V, 126
on yi#E Turn-on ener — ) _
N = N ‘H ~ 9y Lioag=100uH,T;=25C
Eoff YR A HFE Turn-off energy — 1.15 — mJ
Etotal B kb S BikE Total switch energy — 2.62 —
IGBT %#4_150°C/IGBT Characteristic_150C:
Ta(on) FFJ5 ZEIR K ] Turn-on delay time — 97.0 —
T T TE] Rise time — 79.0 — ns
RS N ) Vce=400V,Ic=40A,
Td(of) %< A ZE IR I A] Turn-off delay time — 617 _
- Ron=20 Q, Roff=20 Q,
ts T RERS T Fall time — 41.0 —
= IO ERET Cge=0nF,Vee=0/15V, 251
on { i urn-on ener — . _
AARES 9y Lioad=100uH, T,=150°C
Eoff LR A Turn-off energy — 1.28 — mJ
Etotal kb S5 FE Total switch energy — 3.79 —
& RE_25°C/Diode Characteristic_25C:
AR A5
Erec — 360 — ud
Reverse recovery energy
R R A S I (]
trr — 124 — nS
Diode reverse recovery time
T S R R R IF = 40 A,\Vr=400V,
Qrr — 1316 — nC
Diode reverse recovery charge Vee =0/15 V,Ron=20 Q ,T\;=25°C
2 Iv) PR VA FLIAR
Irrm — 16.7 — A
Diode peak reverse recovery current
RN R R NG e
dir/dt Diode peak rate of fall of reverse — 1080 — A/uS
Recovery current during tr
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CoolWatt @II IGBT
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k& %_150°C/Diode Characteristic_150C:
AR5
Erec — 835 — ud
Reverse recovery energy
W R T 1
trr — 226 — nS
Diode reverse recovery time
TRE R AR R IF = 40 A,Vr=400V,
Qrr — 3880 — nC
Diode reverse recovery charge Vee =0/15 V,Ron=20Q,
SR 1A Wk 2 U A HL R Ty=150C
Irrm — 34.5 — A
Diode peak reverse recovery current
RN R R = NG e Y A
dir/dt Diode peak rate of fall of reverse — 404 — A/uS
Recovery current during t
4 _r
m §$FERiZk/ Characteristic Curve
150 100
tj:25
\ —— Ptot(W)
300
N\ 80
250 \
\\ 60
_.200 —
% \ < N A
= ks
o 150 N 20 eeee 11V
\ - - — 13V
100 AN =+ 15\
\ 20 3 — 17\
50 ™ 4 —— 19V
Te°C) / Vee(M]
0 0
25 50 75 100 125 150 175 0 1 > 3 a
FEBLTh 215 451 /Py; as a function of . )
o 4R 25°C/ Typical Output
case Temperature Characteristic_25C
100 100 ;
——P5°C ----F 150°C !
tj=15Q" H
80 80
.................................. .':
60 60 ."
g I gV g 'I,'
= --t-- 11V = H
40 —f-13v 40 /
—|— 15V ','I
20 —|-—17v 20 ’,I
: —— 19V H
/ Vee(V) _/" Vge(V)
0 0
0 1 2 3 4 5 0 2 4 6 8
ffir i 45 1+_150°C/ Typical Output 4 4952/ Typical Output Characteristic
Characteristic_150C
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semiconductor CoolWatt @II IGBT
2.5 100.00
—20A f---- 404 ---4s80A |
2 —— fHI MHz]V g4=0
R 10.00
I N N T P— F———+
_______________ fecceg, Py,
— 1.5 f——F === e T4 — Ciek
= S —1 CO¢S
= O
(1]
2 1.00 l = 1
=> 1 -, N
"1 \\
3 b........ oy . i
0.10 Poo.. =
0.5 e 2 7
tj(°C)
0 0.01
25 50 75 100 125 150 1 10 100
MR F-5 S 54/ Veesat as a function 254 #8258 /Capacitance as a function of
of temperature Vce
15 5 r|1
—lag(nc) secee EOfN(mM)) == @ @ EOff(1)) =m——Esw(mJ)
4.5
12 4
. 3.5
Vee=400V,Ic=40A,tj=25|C
9 v4 =3
= e
T %2.5 -~
go g / .......
2 <=
’ oo ® eeestt —o”—‘a
1.5 T3 A ==
eo®® - -
-
3 1 ==
Vee=400V,Ic=40A,Vge+0/15V,tjF25C
Qg|(nC) 0-5
R, ()
0 0
(6] 50 100 150 200 250 300 10 20 30 40 50 60
14K H1 H/Typical gate charge B TRFE- IR FE BRI/ Typical
switching losses of R;
3 4
eeeece EON(M)) == == = E¢ff(mJ) Esw(mJ) - = o (M) e e efee EOFf(I])) emm—Hsw(m,
- 35 ///
2.5 / /
3 //
2 /
_ 25 L=
E E ="
- T 2 =—=T
S ~ e’ Ke] T
= wdee” o ._o’
ceest S 15 pprm==
1 e T et 0 PO S
.;';o‘— ececccscstoccccsccgoecoce
_".—"Q 1
0.5 Vee=4(00V,Ic=40A,Rc=2D Q ,Vges0/15V
. o 0.5
Re=20 @ ,1c=40A,Vge=0/15V }j=25C
Vee (V) tj(°’C)
0 (0]
200 250 300 350 400 25 50 75 100 125 150
BNAATAFE B FPE/Typical switching AT FE—IR S ERF M /Typical switching
losses of Vi losses of t;
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semiconductor CoolWatt @II IGBT
5 250
e o= e @ Egn(mJ)eeepe Eoff(m)) s Esw(mJ) — tdon SR

4 / 200 -
Vee=400V.RG-=20 © Veet0/15Vi 8T /
150 /

Ploss(m)J)
\\\
\
t(nS)
\
\
\
\
\
\

”
P / -
2 - 100 =
// "’ ot / —"—‘
Pl e’ -
1.5 - — "1—
/ ’I .._.- b =
N A 2. 50
Lo, -t Vee=400V,Ic=40A,Vge+0/15V,tjF25C
05 ’r..‘.- e ®
shi Ic(A) Re (Q)
(0] 0]
10 20 30 40 50 60 10 20 30 40 50 60
NESETFE- AT /Typical switching F e i TE] =1 8K B PEASE 4/ Typical
losses of I switching times as a function of Rg
10000 900
~
tagf————— >~~~ tf 800 \‘
\\\\
1 | 700 ~r
000 — S~ o
600 ~3
S
= ~
. 5 500 N S
2100 E = \ S~
= Te—eeasre—""1 S 400
—elseseeest™ - = \
557 200 A0V Ie={0A VEE 25T
Vee=400V,Ic=4(A,Vge=0/15V,tj=25C cc »1C Ve .
10 E
200
100 /— di/dt_on |== e=edj|dt_off
Re(Q) Rs (Q
1 0]
10 20 30 40 50 60 10 20 30 40 50 60
eI ) TH FLBHAS 1/ Typical LR 1 - TR H B P/ Typi cal
switching times as a function of Rg di/dt as a function of Rg
12 20
Vee=4p0V,Ic=4DA, Vge=p/15V 5j=525°C | | e 25°C —— 150°C
10
\
\
\\ 60
8 N
%) N
= . \ N
ﬁ \ \\\ §4O
> ~N =
o° \ \\5.
a — ™ oy,
\<~~~~
T —— 20 7
2
dy/dt = = = dV/Ht_off
/dt_on /Ht_o R, (O VE(V)
O Ld -
10 20 30 40 50 60 0 b———————
HL PR AR A % TR FL LR/ Typi cal 0 0 ! s 2

dv/dt as a function of Rg
( M JEB%/Typical I as a function of Vg
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500
- Erec{ul)
450
400 \\\\
350 N
_300 \
=
Z \
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= N
=200
150
100
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50
RG<Q D)
0
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Sz AW AR FE- 1% Fe R AR 1/ Ty pical Erec
as a function of Rg
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— /
2150 //
——‘————
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50
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(6]
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Iz 7P A2 Bt [ = 1B H BELARE 7/ Typical
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/Typical Irr as a function of Rq

HCKW40N65BH2
CoolWatt @II IGBT
9200
— Erec(ul
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600 7
=500 //
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a function of t;
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— trec(nS
200 /,/
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0
25 50 75 100 125 150
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CoolWatt @II IGBT

1600 4500
et Qrr(nC) e [Qrr(NC)
1400 \\ 4000 /
1200 3200 /
3000 yd
1000 /
3 2500 5
=800 ——— =
‘j’ . . & 2000
=1 Vee=400V,If=40A,Vge=0/15V,tj=25C
1500 //
400 1000 Vee=40QV,If=40A,Vge=0/15V,Ron=20 Q
200 500
R (Q tj("C
o (Q) o j(C)
10 20 30 40 50 60 25 50 75 100 125 150
Sz [P A F B T TR AL AR/ Typical S F) R S FE R UR SRR /Typical Qrr as
Qrr as a function of Rg a function of t;
AN - -
m  #2E1{Z E/Marking Information
BJk Logo
HC:Technology Cool-Watt = L
\ D
“K” :IGBT+FRD; “40” :Hifi 40A; “H” S &4, ; II24<-:0H6SB§ |
“65” :HLJE 650V; “2” :CoolWatt@[] 1t =
LOTY##
LOTY##" 7= it i HAARAD | ]
|
g . SYMBOL |_MIN NOM MAX
B To-247 R~F##E/TO-247 Package Outline Data [ M bih | Med
§ 8 £ — Ay Al 2.31 2.4 2.51
/ — A2 AZ 1.90 2.00 2.10
1 f ] a 0 - 0.15
ﬁg}.? JT ":[l — a 0 — 0.15
g A b 1.16 — 1.26
kfy I C — b1 1.15 1.2 1.22
5 —GE & b2 1.96 — 2.06
b3 1.95 2.00 2.02
v b4 2.96 - 3.06
b5 2.95 3.00 3.02
= D DE E b6 - — 2.25
_ fi I | T b7 — = 3.25
=12 o 7 ﬂ 5 c 0.59 = 0.66
| MMl e cl 0.58 0.60 0.62
b l-H{-67 | I D 20.90 | 21.00 21.10
g1 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
et E3 2.40 2.50 2.60
a1 e 5.34 5.44 5.54
BASE METAL L 19.80_| 19.92 20.10
b1,63,65 WITH PLATING | L1 e = 4.30
P 3.50 3.60 3.70
==17 G ===t
P2 2.40 2.50 2.60
e [#] 5.60 — 6.00
e s 6.05 | 6.15 6.25
T 9.80 — 10.20
AL :mm/Unit:mm U 6.00 | — .40
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