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B RATEME ABSOLUTE RATINGS (Tc=257C)
B 5 DA
% H Zii = % [ value ${m
Parameter Symbol Unit
IS S Ny \
B = 5 FLK ﬁ%ﬂ&ﬁm FLE Vee 650 Vv
Collector-emitter voltage
SR AR FLAR LR | 80(Tc=25°C) A
Collector current-continuous ¢ 40(Tc=100°C) A
RO AR AR R F I G 1
lem 160 A
Collector current — pulse (note 1)
* & FRDA IE [ FER | 10 (Tc=25°C) A
Diode FRD1 RMS forward current F(CE) 5 (Tc=100°C ) A
THE FRD1 IE AN E I IR GRIF LI
Surge non repetitive forward current tp=10ms IFsm(cE) 20 A
sinusoidal
* W FRD2 1E Al B i | 40 (Tc=25°C) A
Diode FRD2 RMS forward current F(AK) 20 (Tc=100°C ) A
T FRD2 1E AN H AR WA IR IRV
Surge non repetitive forward current tp= 10 ms IFsm(ak) 80 A
sinusoidal
mm%Wﬁ%m%E Ve £20 v
Gate-emmiter voltage
173 Hﬁ%&iiﬁfi&Eﬁ{g Ve 430 y
Transient gate-emitter voltage(t,< 10us,D0<<0.010)
w4 TR ] 160 R
Turn-off safe area VCE<650V,Tvj<<175°C t,=1us
1S Tc=25C Po 100 W
Power dissipation Tc=100C Pp 50
TAREZSR GE2)
fresi (o 2) Tus 40~+175 °C
Operating junction temperature range
=N =|
ﬁﬁ%/ﬂn}g TSTG -55—+150 oC
Storage temperature
22 B e
5| et A i | N 260 "
Maximum lead temperature for soldering purposes

* VAL AR R PR UAT E 5 e 5 UL PR A

*Collector current limited by maximum junction temperature.

For optimum lifetime and reliability, JSMC recommends operating conditions that do not exceed 80% of the maximum ratings stated

in this datasheet Notes:

VERE: 1: Pulse width limited by maximum junction temperature.

1 ks B b e e 5 R PR A
2: HEFTHB, AR SELR Tvjop=175C Tiz

17, less than 20% (lasting for 60 s at most)

BRI <20% (ZFE: 60s)

Sl lERBFRIDEREE
JiiA: 202510A

JILIN SINO-MICROELECTRONICS O, LT

2: Under overload condition, it is allowed to operate at the maximum

junction temperature Tvjop=175 °C, and the maximum duty ratio is
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TT040U065FBB
454 ELECTRICAL CHARACTERISTICS
mH i) WA BN A | BKR | Bfr
Parameter Symbol Tests conditions Min | Typ | Max | Units
K&K Off —Characteristics
. e = G
R kﬁﬁﬁﬁ% Bk BVces [Ic=250pA, Vee=0V 650 | - - \Y
Collector-emitter voltage
= j_i N = ray
U T AR R R lces  Voe=650V, Vee=OV,Tvj=25C| - | - | 50 | uA
Zero gate voltage collector current
AE e AN A s PO
I Vce=0V, Vee =20V, Tvj=25C | - - 200 nA
Gate-body leakage current,forward GESF cE cF vl
o N ? Ny
}imm}*&1¢{}% %{M |GESR VCE=0V, VGE =-20V,TVj=25°C - - -200 nA
Gate-body leakage current,reverse
TEA 4% On-Characteristics
EVEEICENEN
\ Vce = VeE, 1c=0.4mA 35145 | 55 V
Gate threshold voltage GEn VR = VR, T m
TR [ Vee=15V, [c=40A
Collector-emitter saturation voltage Vcesar [Tvj=25C - 19 | 23 V
Tvj=150C - 2.2 -
A%, Dynamic Characteristics
A w3
LTPANG R . Cies _ 2240 - pF
Input capacitance Py
g ) L e
; Coes Vee=0V - 145 - pF
Output capacitance
= et th f=1.0MHz
! . Cres - 40 - pF
Reverse transfer capacitance
HitA% e A 5 22 Total gate charge Qg 00V |40 Vet gy 88 -
W% - % 54 #% Gate to emitter charge Qge e e TeET - 14 ] - nC
HiHk-4E A% Gate to collector charge Qgc - | 48 -
Sl lERBFRIDERLEE
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454 ELECTRICAL CHARACTERISTICS
FF R4 Switching Characteristics
5% H ) TR M B | B Bk | M
Parameter Symbol Tests conditions Min | Typ | Max | Units
FF i ZEIR I ] Turn-on delay time ta(on) - | 10| - ns
= FHiE] Turn-on rise time tr - | 52| - ns
I W 23R 15} 1] Turn-off delay time ta(off) Vcc=400V,.:=40A,Rc=5Q - | 88| - ns
T ] Turn-off fall time tr Vee=15V - 50 - ns
JFiE45#E Turn-on energy Eon Tvj=25C - 1071 - mJ
KWiH#E Turn-off energy Eoff - |062| - mJ
BIFRAFE Total switching energy Etot - 1133 - mJ
F¥ )3 #EIR -} (8] Turn-on delay time ta(on) - 14 | - ns
L FHETE] Turn-on rise time tr - | 52| - ns
K $EIR I 7] Turn-off delay time tq(off) Vce=400V,1:=40A,Rs=5Q - M2 - ns
N B&I ] Turn-off fall time s Vee=15V - | 8 | - ns
FF i 45 #E Turn-on energy Eon Tvj =150C - 1077 - mJ
KWikE Turn-off energy Eoff - 11 - mJ
SIS AE Total switching energy  |Etot - |1.87| - mJ
RIHE AR FRD1 Rtk R K& (E Anti-Parallel Diode FRD1 Characteristics and Maximum Ratings
) IF=5A,Tvj =25C - 14 | 2.0
IE M JE % Diode fi d volt V \
] J% [% Diode forward voltage F Tvj =150°C 2] .
J% 7)Y 5 B5f 1] Reverse recovery time  trr - 143 - | ns
AP LA VR=400V, IF=5A
) Qrr - 40 - nC
Diode reverse recovery charge dIF/dt=200A/us
SR YR HR Tvj=25C
. Irrm - 1.7 - A
Diode reverse recovery current
e P S 8]
) ) trr - 68 - ns
Diode reverse recovery time VR=400V, IF=5A
Al Pk fif IF/dt=200A
fi.ﬁ V=R N rr d ./dt (20 /us C les | - c
Diode reverse recovery charge Tvj =150C
a) i R
FIRPAL IR Irrm - 46| - | A
Diode reverse recovery current
& FRD2 {fE e K#¥iE{E Diode FRD2 Characteristics and Maximum Ratings
IF=20A, Tvj=25C - 27|32
1E [\ JE [% Diode forward voltage VE " T\\//; 150°C PR \%
[l S i 7] Reverse recovery time  trr - 12 | - ns
S A PR AT VR=400V, IF=20A
) Qrr - [ 108 | - nC
Diode reverse recovery charge dIF/dt=200A/us
SRR R Tvj =25C
) Irrm - 4.6 - A
Diode reverse recovery current
SiiilEREBIRIGERLE
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AER/S= e
) i trr - 43 - ns
Diode reverse recovery time VR=400V, IF=20A
R 1 dIF/dt=200A/
PR Qrr ameIANS _ 340| - | nC
Diode reverse recovery charge Tvj =150C
.1—‘ Nray
PRI Irrm - 79| - | A
Diode reverse recovery current
i H Parameter & 5 Symbol MAX B fI Unit
4538 Fe I #BH Junction to case IGBT Rin(-c) 15 °C/W
45318 Fe IR #BH Junction to case Diode Rin(-c) 4.1 °C/W
45 B 5L #ABH Junction to case Diode2 Rin(-c) 1.7 °C/W
45 IRBE#4BH Junction to ambient Ring-a) 40 °C/W
SliilERBIROERLIS
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$5{F#heE ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C) Output Characteristics (150C)
200 vge 200 4 VvE®
‘lrsp: 19v top: 19v
17v 17v
1 15v 15v
= 160 oy E‘l &0 13\.'
=3 1iv ) 11y
E 120 - ?: E120 .?.:
:Jil buttom:5Sv (l_).::' buttom:5v
% 80 - § a0
-1} o
K B N S S S 3
T 8 4
D § . . . . . . . . . . .
0 u] 2 4 i} 8
o 2 4 & 8
Collector-Emitter Voltage, Vce (V) Collector-Emitter Voltage,Vee (V)
Transfer Characteristics IF vs. VF(FRD1)
200 A
60 -
160 50 -
< <
) = 40 1
5120 5
3 3 30 -
- 7
2 80 2
[T} o 4
2 g2
~ 40 '2
T=150C 10 1
j=25C
0 0 T T 1
3 5 7 9 11 13 15 0 0-5 . d l'|5 f2 3
Gate-Emitter Voltage,Vge (V) Forward-Voltage,Vf(V)
Gate Charge Characteristics
IF vs. VF(FRD2) g
VGE=15V, Ic=40A
60 + _
13 4
507 200V
< s 121 400V
[ 40 4
& &
o £ 9
xr 0 Tj=150°C g
o g
a 2] g 9
[ E
<
= w
x 10 - g 3
o ]
0 T T T T T J
0 05 1 15 2 25 3 0
0 20 40 &0 &0 100
FORWARD VOLTAGE (V) Qg(nC)
SiERBFRIOERZO
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Capacitance Characteristic VcEesat vs. Tj
VGE =0V, f=1.0MHZ VGE=15V, 1c=20A. 40A. 80A
10000 4 47
Cies g BOA
Y N o s O B .
1000 - =
[y En 40A
-% Coes ;‘; 2 /
: g
2100 - E 204
a g1
o g
d Cres k]
3 4
10 25 75 125 175
1 10 Junction Temperature,Tj('C)
Collector Emitter Voltage (V)
Switching Time vs.Tj Switching Time vs. Rg(1507C)
VGE=15V, VCeE=400V, Ic=40A, RG=5Q VGE=15V, VCE=400V, Ic=40A
150 { — — Tdmiins 1000 [ = = Tdmims
Tri (n5] - Tri {nS)
— — — Tdof i{n L
120 —_ Tins | LT
] [ |
o 004 ==
E o) - E llllll o a————
= - OO R £ L et et
] £ AT
= 60 5 L=
g £ 04 -~
=
: :
* 30
0 T T 1 T T T
25 75 125 175 0 10 20 a0 40 50
TjJunction temperature('C) Rg.Gate Resistance {ohm}
Switching Time vs. Ic(150°C) Switching Loss vs. Tj
VCE=400V, VGE=15V, RG=5Q VGE=15V, VCE=400V, Ic=40A, RG=5Q
150 — - — Tdan i{nS 6.0E-03
________ TS —— Em #
_ &
~120 1 _ — Eaf 7
a = — — — Exaiy) s
1 2 4.0E-03
£ 90+ S
= o0
= £
£ =
£ 60 1 =2
E g 20603 |
Wi
(7] -
30 4 7
o 1= =T . 0.0E+00 e | |
] 20 40 G0 a0 0 20 al g0 &0
IC.Collecter Current(A) lc.Collector Current(A)
Sl lERBFRIDERLEE
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Switching Loss vs. Rg(150C)
VGE=15V, VCE=400V, Ic=40A

Switching Loss vs. VCE(150C)
VGE=15V, Ic=40A, RG=5Q

I00E-03 1 —— e
________ ot :
240E-n3 | L — - —Eeed EEERIEY S
= BEREE.
2 bk
3 1aE03 4 =
BA
=
£
£ 1.20E-03
£ 1
v
£.00E-04
0.00E +00 | | |

T
o 10 20 30 40 50
Reg.Gate Resistance {ohm )

Ean (0}

25E-03 ;

------- Eoff (1}

— — — Emall)

2.0E-03 1

1.5E-03 1

10E-03 {

Switching Loss(l)

5.0E-04

0.0e+00

200 250 300 350 400 450
VCE.Collector Voltage (V)

Colletcor Current vs.Case temperature

Transient Thermal Impedance for IGBT

20
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&0

50

40
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Collector Current,lc(A)

20

10

u]

a 50 100 150
CASE Temperature,Tc(C)

10

Zjc(t)Thrmal Response

Singte pulse

0.001 T T T
0.000001 0.0001 0.01 1 100

Square Wave Pluse Durtion(S)

Transient Thermal Impedance for FRD1

Transient Thermal Impedance for FRD2

10

10
()
3 3
c c
S 1] 5)
2 @
[}
] ()
(14 x
< 014 ©
IS IS
= =
<
= =
= 0.01 - = 0.01 1 Single pulse
& N
0.001 ; ; ‘ 0.001 ‘ ; ;
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SMEER~F PACKAGE MECHANICAL DATA

TO-247-5 U7 Unit: mm
~——4580:0.15—] 5,000, 15+—
250+0.15 240015
- - A .
SR > ] i e
S 9 ¥ T ;/Ou =
S O ' $355+0. 15— | freeestesseestong 7
3I7010-15 50000000000000003 g
13.40£0.2 f
| £-110+0.2 ‘L
52
S & 240:0.15
S o~
S 0.6+0.1
5-100+04
I [ V
2-240£04 9-4,300.1
Sl LB FRGEERS
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ARSI

1. SRR T RA R 7 B B Oy B A A, oMy 2, 1T RS S A RSk

2. JSENTEINE AR AR, WA BEIE 5 A F AT R .

3. {ERLBRUCTHIE AN B a0 S RAIUE A, 75 s LI AT SR

4. AU AR EA S A F

5. AT OB, R R IR AT

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.

5. Required storage conditions must be observed due to the presence of bare copper on the back side of the
product.

BREBR

EERER FRIBB IR AT

AwFbE: FHARE ERTTIRYIET 99 5
tigm: 132013

Sl 86-432-64678411

f£H: 86-432-64665812

Pk www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No.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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