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FESH MAIN CHARACTERISTICS H4: Package
Ic 40 A
Vce 650V
Vcesat—typ (Vge=15V) 1.7V
A& APPLICATIONS G
® Ui A B ® General purpose inverters
O UPS i oUPS
® Hi KL% ® Motor Control
P FEATURES
© {ICA B AT ®Low gate charge
®Trench FS AR ® Trench FS Technology
O ROHS /7 iy ® ROHS product

T #1252 ORDER MESSAGE

T #& % 5 Order codes B i #H
FTxi-%%&  Halogen-Free-Tube Marking Package
ATT040K065EQ-GE-BR ATT040K065EQ T0-247
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ATT040KO065EQ
o ATEME ABSOLUTE RATINGS (Tc=25T)
=
m H 5 % {8 value L33 _&
Parameter Symbol Unit

Bﬁm%%*&fﬂi%ﬁ&Eﬁ%E Vee 650 v
Collector-emitter voltage
* RS LA R lc 80(Tc=25°C) A
Collector current-continuous 40(Tc=100°C ) A
RO AR AR F I G 1

lem 160 A
Collector current — pulse  (note 1)
TR IR TR A LR Ir 80(Tc=25°C) A
Diode forward current 40(Tc=100°C ) A
AR IE 1A i L IR
Diode pulsed current lesm 160 A
Bﬁmﬂﬁ*&ﬁ%ﬁ&%ﬁ Ve 420 v
Gate-emitter voltage
Turn-off safe area - 160 A

Tl oh 2

R Po Tc=25C 340 W
Power dissipation
TS ~ o
Storage temperature range Tsto -557~+150 C
b T 55~+175 C
Junction temperature range v i
51 e fme e AR IR
Maximum lead temperature for soldering TL 300 T

purposes

*JEE Sl P AR PR IAT Y A e 4 1 PR A

*Collector current limited by maximum junction temperature

TR Notes:

e ki st B2 e foe e 4 T PR 1 1: Pulse width limited by maximum junction temperature
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ATT040KO065EQ
H4¥4 ELECTRICAL CHARACTERISTICS
m A Z = 2% A = GNE: Rl gNE: KA
Parameter Symbol Tests conditions Min| Typ [Max|\Units
XA&PFME Off —Characteristics
— Y By Z2 £
;ENEE*& Z{Ej‘*&fﬁ%%r BVces [Ic=1ImA, Vee=0V 650| - - Vv
Collector-emitter voltage
W FE 8 H AR P R
AR TSR AR lces  Vce=650V, Vge=0V, Tc=25T - | - |40 uA
Zero gate voltage collector current
1 e MR A s FL U
Gate-body leakage current, lecese  [Vce=0V, Vge =20V - - |200| nA
forward
A AR A i R IR
Gate-body leakage current, lgesr  Vce=0V, Vge=-20V - - 200 nA
reverse
BAFFME On-Characteristics
EIRIERGENED
\Y Vce = Vee , Ic=250pA 45| - |65 V
Gate threshold voltage GEn - YeE = YeE, T H
Vee=15V, Ic=40A
A o
. . Vcesar [Tc=25C -1171(24| V
Collector-emitter saturation voltage .
Tc=175C -1 22 -
ZNA%E Dynamic Characteristics
A N
EETPANE R . Cies - 2392 - pF
Input capacitance VY
gy ) L cEemn
) Coes Vee=0V, - 193] - | pF
Output capacitance
= 1 e 7 f=1.0MHz
H [
HJ - Cres - 1645 - | pF
Reverse transfer capacitance
WA Ha 4 i & Total gate charge Qg oo CABOV L oAOA Rl 00 Verels Y 79.2| -
WH%- & 51 4% Gate to emitter charge |Qge TCS;S"C reTT T AR YeET - 1246| - | nC
c=
HH#%-4E L% Gate to collector charge Qgc - 1341] -
W% HELFH -Gate resistance Rg f=1 MHz, open collector - 113 - @
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ATTO40K065EQ
H 4§14 ELECTRICAL CHARACTERISTICS
&84 Switching Characteristics
I H 5 WA BN HA BK | B
Parameter Symbol Tests conditions Min | Typ | Max | Units
FF J5 %EIR B[] Turn-on delay time ta(on) - | 24 ns
= FFAFIE] Turn-on rise time tr - | 84 | - ns
KW ZEIR I} (] Turn-off delay time ta(off)  Vcc=400V,I:=40A,Rc=105Q | - | 70 | - ns
T ] Turn-off fall time s Vee=15 V - 78 - ns
F @5 #E Turn-on energy Eon Tc=25C - 111 - mJ
KWiHFE Turn-off energy Eoff - 111 - mJ
SIFRAFE Total switching energy Etot - 1222 - mJ
JFJ5 #EIR B 1] Turn-on delay time ta(on) - 13 | - ns
b FHFE] Turn-on rise time tr - 78 - ns
KWTIEIR I 7] Turn-off delay time ta(0ff)  Vcc=400V,1:=40A,Rc=105Q | - | 96 | - | ns
N F&mFIA] Turn-off Fall time ts Vee=15V - 1160 | - ns
FFi#E #5¥E Turn-on energy Eon Tc=175C - 1113 - mJ
KWiHikE Turn-off energy Eoff - |125| - mJ
SIFHFE Total switching energy Etot - 1238 - mJ
R IFBE AR R A EfE  Anti-Parallel Diode Characteristics and Maximum Ratings
EEEB% VGEZOV, |F:20A , Tc:25°c - 1.5 2.1 V
. Ve
Diode ForwardVoltage Vee=0V, [1r=20A Tc=175C | - |115| - v
IR PK It [H] Diode reverse recovery time |ty Vee=0V, VR=400V, [;=15A - | 36 | - ns
Sz )P & H 47 Diode reverse recovery charge | Qrr dl/dt=1000A/us - 03| - ucC
S A1k 5 Hi Diode reverse recovery current |l Tc=25C - 10| - A
M S 15 E] Diode reverse recovery time [ty Vee=0V, Vr=400V [e=15A - | 116 | - ns
S 5% & L4 Diode reverse recovery charge  |Qrr dle/dt=1000A/us - 11| - uC
S K5 H37 Diode reverse recovery current  |lrm Tc=1757C - 158 - A
o .
n H f 5 TYP MAX ® A
Parameter Symbol Unit
FEIR TR . Rin(-c) 0.44 0.55 ‘CW
Thermal Resistance, Junction to Case IGBT
4528 Fe I #BH
Rin(- 0.81 1.0 ‘CW
Thermal Resistance, Junction to Case diode nG-e)
g5 B IAEE A BH
= BFE .B ) ) Ring-a) 40 Tw
Thermal Resistance, Junction to Ambient
@ SlilERBFRIAEEAE
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$5{EfhZk ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C)

Output Characteristics (175°C)

250
200 4..-;
150 i

100 4--.

50 +-..

I, Collector Current(A)

0o 1 2 3 4 5 6 7 8 9 10
Vg, Collector Emitter voltage(V)

250

" Tj=175°C

]

[=]

(=]
L

e

o

(=]
1

100 4--

504

I, Collector Current(A)

Vg, Collector Emitter voltage(V)

Transfer Characteristics

VCEsat vs. Tj

200 4 -
= ]
< ]
204
-qc-; 150 7
£ =
3 ] 404
© 100 L /
o %
o 50 1
O I
9 1.
0 T : i ; : i j : 0 . | |
4 6 8 10 12 14 16 18 20 25 75 125 175
Vse,Gate-to-Emitter Voltage (V) T,, Junction Temperature (C)
VTH vs. Tj
T -
> =5
~ =
@ n
=2 15 :,'-lf 5 -
= <)
S #.
= S
g 1.0 T ;|
2 : 2
o] v
'y L
L =
05 1 1 1 1 1 1 1 1 1 1 1 1 1
25 50 75 100 125 150 175 25 5 125 175

TsJunction temperature (C)

Junction Temperature,Tj(C)
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Diode Characteristic Capacitance Characteristic
200 : T T 3300
180 e N N S I 3000
T 160 __ 2700
§ 140 -"é 2400
T 120 g 21004
€ 100 s 1800
2 380 g 1900
= ® 1200
= S 900
— 40 ) 600 o
20— 3001
S B o L N B N R :
00 05 10 15 20 25 30 35 40 1
VF(V),Forward Voltage Ve, Collector Emittervoltage(V)
Switching Time vs. IC(175C) Switching Time vs. Rg(1757C)
VGE=15V, VCE=400V, RG=10.5Q VGE=15V, VCE=400V, IC=40A
— - - —Tdon i [nS) — - -—Tdani[n%)
W7 T T 7 {------ Trins) 1000 :"ﬂh'o[f'??%na
—— — Tdo#fi[nS) —Tfi[n3]
— 250 THi[nS)
£ z —
g 200 < PR =1
F £ g
8 150 s 1004 e
e [To— o R s ey
£ 100 - e = S S E SN £ T
3 LT — ) __,,»"J
[ Losedel L
50 - L T e
. BRE R 1 | | | 10 | | | |
10 20 30 40 50 60 0 10 20 30 40 50
ICollector 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
500 | —--—IdPniS[nS] 5.00E-03 1— —"':z;([jlj — )
A 450603 1 | _erouand )
175 TG 4.00E-03 - 1
g § 3.50E-03
- & 3.00E-03
1]
= -
£ wp 2.50E-03 -
- c
%ﬂ :E 2.00E-03 4
= £  150E-03 -
Z 50 3 1.00E-03 -
i 5.00E-04 t
= R T T 0.00E+00 = ; . : : |
0 . | 10 20 30 40 50 60
25 75 125 175 I,Collector Current(A)
Tj.Junction temperature(T)
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Switching Loss vs. Rg(1757C)

Switching Loss vs. Tj

VGE=15V, VCE=400V, IC=40A VGE=15V, VCE=400V, IC=40A, Rg=10.5Q
3 _ Ean (0]
250B-03 7— —— Ez;[[‘j]] 180E-03 4 _____. Ecff [J]
— —EratallJ] -4 o S 1.60E-03 4 —— —EtotallJ] Sb RSy
2 00E-03 - e e
_ T 1.40E-03 e
= I o —
= 1.20E-03 A
8 150E-03 - Z ..
4 S 1.00E-03 £E SEEESFEL
£ e LT
2 100802 £ BO0E04 4 e
@ £ 60004 £
(7, ]
5.00E-04 - 4 00E-04 4
2 00DE-04 -
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(T)
Transient Thermal Impedance for IGBT Forward Bias SOA
1000
z
e 2100
8 £
3 E 10
@ 3
o Q
E s
E i
o °
Q
= © 0.1
= %]
ko1 =
N 107+ - A - J.01 L
10 10° 10° 10 1 .
T1,Square Wave Pusle Duration(Sec) Vee, Collectnr-emltterVoltage{\f}
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SMEZ R~ PACKAGE MECHANICAL DATA
TO-247 BART Unit : mm
E A
- /<
l} N ﬁo
At
° BE
symbol |[MIN MAX
L] | A 490| 5410
8 |l 1] B 205| 335
Q1 Il 81 B1 1.95 2.35
| 4 | =L b 115| 1.35
c | c 050 0.70
D 2090 | 21.10
e | e B E 1570 | 15.90
e 534| 554
F 190 210
@ L 19.40 | 20.40
L2 403| 423
Q 6.00| 6.40
Q1 230 250
P 350 3.70
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1 EHMWHERE TR AR AT K 8 S VBB, Ty, T HREE 5 A k.
2. WSERHEINE AR RS, A EERE S A w AR .

3. (EHUBRRCTHIE A ZHE I S LB R RV, 75 W M B ALK m] SE

4. ARULHAS A FRAAL A T3 A K 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.

BK&EFN

BB FRBERAR

AT bk FHAREERTTRYIE 99 5
ti4w: 132013

MHL: 86-432-64678411

fEH.: 86-432-64665812

MHE: 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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