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N-CHANNEL IGBT

JT040KO65WED/AED

FEES# MAIN CHARACTERISTICS

lc 40 A
VcE 650V
Vcesat-typ (Vge=1 5V) 1.7V
Bi& APPLICATIONS
@ i Ap ® General purpose inverters
O UPS Hi i o UPS
® H1 KL% ® Motor Control
P FEATURES
® G A H A ® | ow gate charge
®Trench FS AR ® Trench FS Technology,
O ROHS /= iy ® RoHS product

%% Package|

G

T0-3PH
T %15 5. ORDER MESSAGE
I # % 5 Order codes B B %
T xi-%%E Halogen-Free-Tube Marking Package
JT040K065WED-GE-BR JT040K065WED TO-247
JT040K065AED-GA-BR JT040K065AED TO-3PH
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JT040K065WED/AED

xR AHEME ABSOLUTE RATINGS (Tc=257C)

i 2 ¥ Val La

i H % B alue o

)
Parameter Symbol JT040KO065WED | JTO40KO065AED | (it
mm%%Wfﬁ%WEﬁ%E Vee 650 650 Y
Collector-emitter voltage
*VELLEE AR FL A lc 80(Tc=25°C ) 80(Tc=25°C) A
Collector current-continuous 40(Tc=100°C ) 40(Tc=100°C)) A
=} 3,y N7y (“\ 1 )
R BKPEE R IR lou 160 160 A
Collector current — pulse  (note 1)
TRRE IR A R 2 80(Tc=25°C) 80(Tc=25°C) A
Diode RMS forward current 40(T¢=100°C ) 40(T¢=100°C ) A
AR I 1A ik ELA
Diode pulse current lesm 160 160 A
mm%&ﬁ%W%E Ve +30 +30 v
Gate-emitter voltage
Turn-off safe area - 160 160 A
Bl T 22

FEHK jJK_ o P Te=25C 340 108 w
Power dissipation
AEAfR )
Storage temperature range Tste -557+150 -557+150 C
4 T 40~+175 40~+175 C
Junction temperature range V) ) )
1 Bed v SRR T B
Maximum lead temperature for soldering T, 300 300 C
purposes
AL
: %‘%@TJ‘ Viso - 1500 \Y
Isolation voltage

* A 5 P A P UAT R 5 e 2 UL PR A

*Collector current limited by maximum junction temperature

R
e k9 B v e e 45 R R Al

)

WA<: 202503H

Notes:

1: Pulse width limited by maximum junction temperature
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JT040K065WED/AED
H4¥4 ELECTRICAL CHARACTERISTICS
m  H 5 TR %A =N Rith > N X A
Parameter Symbol Tests conditions Min | Typ MaxUnits
XA FPE Off —-Characteristics
— Y By = E
%EE*& 7;2%]‘1‘&%%%7 BVCES |C=25OHA, VGE=0V 650 - - \Y
Collector-emitter voltage
7 o F i R R
Breakdown voltage temperature ABV es/AT jIc=0.5mA, referenced to 25°C - 106 | - |V/IC
coefficient
FHRE T SRR Ices V=650V, Vge=0V, Tc=25C - - 140 ] uA
Zero gate voltage collector current
1E Tea WA A< s FL VAR
Gate-body leakage current, lgESF Vce=0V, Vg =20V - - 1200| nA
forward
1 AR A T LA
Gate-body leakage current, lgESR Vce=0V, Vge =-20V - - 200 nA
reverse
BAHFME On-Characteristics
AR [ENCENES
\Y Ve = Vee, 1c=250pA 4. - b5V
Gate threshold voltage GE(h) ce = Vee . c=250u ° 65
AN R Vee=15V, [c=40A
Collector-emitter saturation voltage |Vcgsar Tc=25C -11.7124| V
Tc=175C -122] -
A%t Dynamic Characteristics
A 3
A Cucs - 2392 - | pF
Input capacitance P
iy FLA cEe
, Coes Vee=0V, - [193| - | pF
Output capacitance
T f=1.0MH;
S AAE T LA
- Cres - |64.5| - | pF
Reverse transfer capacitance
ik 4 5 5 Total gate charge Qg Ve cABOV L AOA Rac 100V a5 VI 79.2| -
HHK- %% 54 Gate to emitter charge |Qge TCS;5°C eT L IRGT RS TGRS - |l246| - | nC
o=
HHHk-4E B Gate to collector charge Qge - 1341 -
it H FH -Gate resistance Rg f=1 MHz, open collector - 113 - | @
5 1% HLIR-Short current Isc Vee=15V Vce<<400V t<10ps - 1190 -
@ il (LB BB EREAE
ﬁ}iz'_(: 202503H JILIW SIMNO-MICROELECTRONICS C0O, LTD 3/10
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JT040K065WED/AED
H4¥4 ELECTRICAL CHARACTERISTICS
JFo&44 Switching Characteristics
Bl H 5 MR BN AR BOK | B
Parameter Symbol Tests conditions Min | Typ | Max | Units
FFJ5 ZEIR i 7] Turn-on delay time ta(on) - | 24 ns
b F+iE Turn-on rise time t, - 84 - ns
KT 4E IR I 7] Turn-off delay time ta(off)  |Voc=400V,|;=40A,Rc=105Q | - | 70 | - ns
N B E] Turn-off Fall time t; Vee=15V - | 78| - ns
45 #E Turn-on energy Eon Tc=25TC - 11| - mJ
KWiHFE Turn-off energy Eoff - L1 - mJ
BIFA5FE Total switching energy Etot - 222 - mJ
FF J5 ZEIR i 7] Turn-on delay time ta(on) - |30 | - ns
- FFitE] Turn-on rise time t, - 78 - ns
KW HEIR I [H] Turn-off delay time ty(off)  Vee=400V,I.=40A Rc=105Q - | 96 | - ns
N B [A] Turn-off fall time t; Vee=15V - 160 | - ns
JFi#E 5% Turn-on energy Eon Tc=175TC - 113 - mJ
KWriikE Turn-off energy Eoff - 1125 - mJ
BITKAFE Total switching energy Etot - 1238 - mJ
R & R KHi 2 Anti-Parallel Diode Characteristics and Maximum Ratings
R Voe=0V, 1p=20A,Tc=25C | - | 15|25 | V
. Ve
Diode forward voltage Vee=OV, 1-=20A Te=175C | - | 1.15| - Vv
A% i} F] Diode reverse recovery time |ty Vee=0V, Vr=400V, [c=15A - 36 | - ns
S [P & 4 Diode reverse recovery charge  |Q dl/dt=1000A/us - 03| - ucC
S A% & HLif Diode reverse recovery current |l Tc=257C - 10| - A
& H ‘V)_(‘EHTJ‘I‘EH Diode reverse recovery time tn— VGE=OV, VR=400V =|F=15A - 116 - ns
S )P & 4 Diode reverse recovery charge |Q dl¢/dt=1000A/us - 11 - uC
S 5P & L3 Diode reverse recovery current  |lim Tc=175C - | 158 - A
b H 5 MAX B AL
Parameter Symbol JT040KO65WED JT040K065AED Unit
48 21 7 B FH
Rini- 0.44 1.38 T/
Thermal resistance, junction to case IGBT "G-<)
48 218 7 B FH
Rini- 0.81 2.08 T/
Thermal resistance, junction to case diode th(-c)
25 B E A HPH
Rini- 40 40 C
Thermal resistance, junction to ambient "G4 w
0 Sl B FRIOEIRLE
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JTO040K065WED/AED

$5{EfhZ ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25°C)

Output Characteristics (175C)

250

VGE=20V | |

i TR2sT 4

250

— 200 4. — 200 .-,
< -
=  danrprd i thg =
S 150 - 2 1501
E =
(5] (]
ke 300 dehednd L 000 L g 100
ﬁ [¥]
o 1T =
S 504 0 50
[ ]
o il -
0_ ; : I —————— & D_ v i ; : . i . lI : Ll - I
0 1 2 3 4 5 8 7 & 9 10 0 1 2 3 4 5 6 7 8 9 10
Vg, Collector Emitter voltage(V) Vg, Collector Emitter voltage(V)
Transfer Characteristics Vcesat vs. Tj
200 4

=t
[8)]
o

)]
o

IC,Collecter Current (A)
=
o

Vicesat , Collector emitter voltage (V)

80A

40A
2 /

I — —— ey B

: ! ] T [ ! o | . | | | |
4 6 8 10 12 14 16 18 20 25 50 75 100 125 150 175
Vee,Gate-to-Emitter Voltage (V) Tj, Junction temperature(T)
VF vs. Tj VTH vs. Tj
20 T 4
2 | =
15 @ 5
g | s
o
>° = 44
2 : 3 |
g 1.0 .§ 3
o g
w 2]
> heeed g t-t | ; =
L e = BT (5 kit s ki i et Pl S S s Sl Vi M|
25 5-?\; 75I 100 125 -0150 175 = e i Toe .8
; t t t . :
stimetonbmpemiite ) Ti» Junction temperature(C)
Sl lERMBFRINERLE
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JTO040K065WED/AED

Capacitance Characteristic
Diode Characteristic
VGE =0V, f=1.0MHZ
200 . : ; 3300
D e e e e 00 S P O O P P s e e s
€160 [ 2 2900 +———
§ 14011 = ;433
__________________ @ 1 ; I
L % 1800 1 ~ Cies=Cge+(Cgc
g 100 ——1—— '§ 1500 L it Eresi(égcm ]
= B ——— SR P) B — Bcics .
% e o s e s s s e
= S N _
= 40 Q600
20 |+ 1 4 300
B Pt 5 B i R : i
00 05 10 15 20 25 30 35 40 1 10
VF(V),Forward Voltage Vces Collector-emitter voltage(V)
Switching Time vs. IC(175C) Switching Time vs. Rg(175°C)
VGE=15V, VCE=400V, RG=10.5Q VGE=15V, VCE=400V, IC=40A
— - - — Tdoni[nS)
w7y _____. Tri(ng) 1000
—— — Tdoffi[nS) —Tfi[n%]
— 250 4 TFi[nS)
(%]
= z i
E 200 - é— s sl
= £ —
B0 150 - ap 100 4T e
c _=r B R D e e el e e
N L e =
£ 100 - bk = S S B L £ e
3 ".-" Tl g e ) ____,"-J
" Bl s it
50 __‘_’_’_,..--"' -
o P | | | 10 | . . |
10 20 30 40 50 60 0 10 20 30 40 50
Io,Collector Current(A) Rg.Gate Resistance (ohm)
Switching Time vs.Tj Switching Loss vs. IC(175C)
VGE=15V, VCE=400V, IC=40A, Rg=10.5Q VGE=15V, VCE=400V, Rg=10.5Q
200 - _"‘If‘f'[:‘“s‘]"'s' 500E-03 ~—|—-€p (0 |
—— — Tdofi[nS) aFaias Eoff [J] ]
175 4 Thi(nS) - 5 b — —ErctallJ A
— 4.00E-03
£ 150 - o
- S 350603 4
.E 125 § 3.00E-03 -
= 100 wy 250E-03 -
. c
£ 75 = 2.00E-03
S il £ 150E-03
2 = 1.00E-03 -
L [ NS S [ v o (s e an
ol e G bh e e G c e ot e 5.00E-04 :
0 ! . 0.00E+00 ; } : ; |
25 75 125 175 10 20 30 40 50 50
Tj» Junction temperature(C) I,Collector Current(A)
Sl B FRIOEIRLE
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JTO040K065WED/AED

Switching Loss vs. Rg(175°C)

Switching Loss vs. Tj

VGE=15V, VCE=400V, IC=40A VGE=15V, VCE=400V, IC=40A, Rg=10.5Q
2.80E-03 +— Eon [J] Eon [J]
______ s ] 1.80E-03 )
i —— —Etota ot
itk 1o s il 1.60E-03 e
2.00E-03 4 it Tl
_ oo T 1.40E-03 S e
1 i g ==
a = 1.20E-03 -
S 150E-03 4 7 ::
g S 1.00E-03 Stee i
E 1.00E-03 - 5 2.00E-04 + _,,,-«"'
s S s.o0E04 12
(%4 ]
5.00E-04 4 00E-04 -
2.00E-04 4
0.00E+00 T T T T 0.00E+00 T T
0 10 20 30 40 50 25 75 125 175
Rg.Gate Resistance { ohm}) Tj.Junction temperature(1)
Forward Bias SOA(TO-3PH) Forward Bias SOA(TO-247)
1000 1000
= 10us
S— 100 4 E 100
= = 0.1ms
o €
5 £ 1ms
§ 10 § 10
a <
s 2 o
= @
8 1 4 3 1
© 5
0.1 + : | - 01 4 !
1 10 100 1000 B 10 100 1000
VCE, Collector- to-Emitter Voltage(V) VCE, Collector- to-Emitter Voltage(V)

Transient Thermal Impedance

(TO-3PH)

Transient Thermal Impedance for IGBT

(TO-247)

0.1

0.1

Zjc{t)Thermal Response (['C/W}

Diode

Zjc(t)Thermal Response (T )

0.001 ingl 1
i single pulse
single pulse
0.0001 T T T T T T 0.0001 T T T
1 10 100 1000 10000 100000 1000000 10000000 0.000001 0.0001 0.01 1 100
Pulse Width (uS) Pulse Width (5)
. — —
SiillEREBFRIAERLS
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@@ JTO040K065WED/AED

Reverse Bias Safe Operating Area

Ic vs.Tc Tc=25°CVGE=+15V, Rg=10Q

90

[

o0

Ic , Collector current (A)

lc. Collector current(A)
]

1 T T

25 50 75 100 125 150 175 y
1 10 100 1000

Te, Case temperature (C) VGE. Collector emitter Voltage(V)
SilEREBEFRIAERAE
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JT040KO65WED/AED

M2 R~ PACKAGE MECHANICAL DATA

TO-247

m
>

N
8 | L] n
Q1 B1
| [ o [ } b
c |
e e B
TO-3PH
E_ .
hP
O @] =
o) o) =
O O =
Bl v
b
0 Sl HEZ R A ERAE
ﬁ&z’g: 202503H JILIW SING-MICROFLECTRONICE ©0, LTD

B A7 Unit : mm

e

symbol |[MIN MAX

A 4.90 5.10
B 2.95 3.35
B1 1.95 2.35
b 1.15 1.35
c 0.50 0.70
D 2090 | 21.10
E 15.70 | 15.90
e 5.34 5.54
F 1.90 210
L 19.40 | 20.40
L2 4.03 4.23
Q 6.00 6.40
Q1 2.30 2.50
P 3.50 3.70

BAAT Unit : mm

A

=]

T T

xS

=
g

Min

Max

52

58 |

-

1.8

2.2

0.75

1.05

0.8

1.1

U‘U o |oT UJ‘D

240

25.0

-

98

10.2

150 |16.0

545 (typ)

27 [33

185 | 195

18

22

43

4.7

34

3.8

43

4.7

']
e[e[e[g[c[r[n]=[m

ad

35

o
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@@ JTO040K065WED/AED

1. EMERR TR AR A A WS 2 VBB AR, TRy, TR S AR,
2. VSRR AR AR, WA SERIE 5 A " ASHERCR -

3. EHBRUCTHIN TE AN S I SR R0 B RV, 75 SR M AL T S

4. ARULHIAS A FRAZZEA TS SN o

NOTE

1. Jilin Sino-microelectronics co., Ltd sales its product either through direct sales or sales agent , thus, for
customers, when ordering , please check with our company.

2.  We strongly recommend customers check carefully on the trademark when buying our product, if there is
any question, please don’t be hesitate to contact us.

3. Please do not exceed the absolute maximum ratings of the device when circuit designing.

4. Jilin Sino-microelectronics co., Ltd reserves the right to make changes in this. specification sheet and is
subject to change without prior notice.

BE&RAX
ENEREBEFRABERAT

ovalibk: FHARE ERAERYIE 99 5
HiZW: 132013

ML 86-432-64678411

fEH . 86-432-64665812

Mk www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel: 86-432-64678411

Fax: 86-432-64665812

Web Site: www.hwdz.com.cn
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