N VA 4850 AR R i
®® N-CHANNEL IGBT

ATTO40N120EQ

FESH MAIN CHARACTERISTICS H4: Package
lc 40 A
VCE 1200V C
Vcesat-typ (Vge=1 5V) | 1.5V
Fﬁ]“% APPLICATIONS G
® FhLES A PTC e New Energy Vehicle PTC =
Pt FEATURES
© fEC AR Ha A ® L ow gate charge
®Trench FS #iA ® Trench FS Technology
O ROHS /= iy ® ROHS product
® 7 i /2 AEC-Q101 ® AEC-Q101
ENigE X Mark definition
O

XXXXXX
YW

RO RIS YORITD, AT R ) WW AR
PR PR T B+ SO+ T R AHA TR+ U R

iT#{E2 8. ORDER MESSAGE

1T # # 5 Order codes .
oy B EST-
= Marking Package
Halogen-Free-Tube
ATTO040N120EQ—-GE-BR ATTO040N120EQ T0-247

0 Sl lEHEBE S ERNERLS
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ATTO40N120EQ
BT RATEME ABSOLUTE RATINGS (Tc=25C)
B
=
% H 5 ¥ /H value A
Parameter Symbol )
Unit
mm%%WfK%WEﬁ%E Vee 1200 v
Collector-Emitter Voltage
* LA A IR | 80(Tc=25°C) A
Collector Current-continuous ¢ 40(Tc=100°C) A
BRI R FB IR G 1
Collector Current — pulse lcm 120 A
(note 1)
TR IE R R | 80(Tc=25°C) A
Diode RMS forward current F 40(Tc=100°C) A
TR IE R AN E S IEE B IR FRIRD
Surge non repetitive forward current tp= 10 ms lesm 120 A
sinusoidal
T It
WWE%ﬁ%F Ver 430 v
Gate-Emitter Voltage
Tl oh 2
el Tc=25C 543 W
Power Dissipation
AN =|
P Tere -55~+150 °C
Storage Temperature Range
i Tyj 55~+150 °C
Junction Temperature Range v i
SR R LIRS
Maximum Lead Temperature for Soldering TL 300 °C
Purposes

*JE S P AR PR IAT Y o v 4 1 PR A

*Collector current limited by maximum junction temperature

R

Notes:

Lo ikt 58 FE e e v 8 R IR 1) 1: Pulse width limited by maximum junction temperature

ShiERBE I REERTE
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ATTO40N120EQ
B4 ELECTRICAL CHARACTERISTICS
mH Z =] WA =GN it 5% Max LA 1A
Parameter Symbol Tests conditions Min | Typ Units
KEHE Off —Characteristics
RSy = zZX £
R ji%ﬁﬁﬁ% Rk BVcEs Ic=250pA, Vee=0V 1200 - - \Y
Collector-Emitter Voltage
7 2 F i B A
Breakdown Voltage Temperature ABVces/AT,|lc=0.5mA, referenced to 25°C | - | 0.6 - V/°C
Coefficient
FHME R AR R Vce=1200V, Vge=0V, Tc=25TC | - - 0.2 mA
I
Zero Gate Voltage Collector Current ces ]
Vce=1200V, Vee=0V, Tc=150C| - - 15 mA
1E e AN A s PO
Gate-body leakage current, lcesk Vce=0V, Vge =30V - - 200 nA
forward
S5 a) AR A FRLIAR
Gate-body leakage current, Igesr Vce=0V, Vge =-30V - - -200 nA
reverse
TEA4EME On-Characteristics
EVEEENEN
V Vce = Vee, 1c=250pA 45| - 6.5 \Y
Gate Threshold Voltage ™ cET YR H
Vee=15V Ic=40A
1 < [ -115 2.2 \%
AR | -
Collector-Emitter saturation Voltage VcEesaT
Vee=15V |c=40A
. -121 - \Y
Tc=175C
BhA4%#M: Dynamic Characteristics
A o~
LITDANGEER | Cae ~ lasod - oF
Input capacitance
A 23 —
i R | Cone Vee=25V, - 1200 ) oF
Output capacitance Vee=0V,
5 o el f=1.0MH
[=] NS
weE _ Cres - 49| - | pF
Reverse transfer capacitance
M 457 A 5 Total Gate Charge Qg - 1165 .
. . . Vce=960V,1c:=40A, Vee=15V
WA - 2 5 W% FL G Gate to emiitter charge Qge ce TC-25°C k - | 46 - nC
=
Mk -4E FE Bl Fe.ff Gate to collector charge,  Qgc - | 69 .
Wik HE FH-Gate resistance Rg f=1 MHz, open collector - |24 - Q
J % HL it -short current Isc Vee=15V Vce=600V tsc < 10us| - | 260 - A
1’ aY '_\_
A : 2023098 %.F;f\-fgmn:aﬁu:rﬁw.cﬁ:'f'\@ 3/10
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ATTO40N120EQ
B4 ELECTRICAL CHARACTERISTICS
FrR4FHE Switching Characteristics
m B 75 =] A %A BN | #R | BK | BAL
Parameter Symbol Tests conditions Min | Typ | Max | Units
FF J5 %EIR I 1] Turn-on delay time ta(on) - 5% | - ns
= FFAF1E] Turn-on rise time tr - 98 | - ns
ST SEIR I A] Turn-off delay time tq(off) VCC_GOOV’ICAOA’R?TIZQ - | 208 - ns
N . Vee=15V, Parasitic
I £} [E] Turn-off Fall time tr - | 176 | - ns
- ductance=75nH
FFiE 5 #E Turn-on energy Eon =5 - 210 - mJ
o=
KWiHiFE Turn-off energy Eoff - | 228 - mJ
BT RAFE Total switching energy Etot - 1438 - mJ
JFJ5 #EIR B 1] Turn-on delay time ta(on) - | 50 | - ns
b FFE] Turn-on rise time tr - |98 - ns
% W ZEIR ) [] Turn-off delay time ta(off) VCC_GOOV’IC_A'OA'R(?’THQ - 1252 - ns
N . Vee=15V, Parasitic
N P& TE] Turn-off Fall time t; - 1322 - ns
- ductance=75nH
FFiE#i#E Turn-on energy Eon . - 1224 - mJ
Tc=1757C
KWiHikE Turn-off energy Eoff - | 348 - mJ
SIFAFE Total switching energy Etot - | 572 - mJ
SOFBE W R K KAEME Anti-Parallel Diode Characteristics and Maximum Ratings
AE A] s v Vee=0V, [;=20A, Tc=25T - 17|27V
; F
Diode Forward Voltage VGe=0V, IrF=20A, Tc=175TC - 15 - \J
N
A PRSI ) ' t - | 264 | - ns
Diode Reverse recovery time
Vee=0V, Vr=600V Ir=40A
SR A
Qrr dIF/dt=200A/us - |1548| - nC
Diode Reverse recovery charge .
Tc=25TC
S AR LR | i 9 i A
Diode Reverse recovery Current "m
ingLE]
AR/ E=Rinn _ t, - | 538 - ns
Diode Reverse recovery time Vee=0V, VrR=600V [=40A
dIe/dt=200A/us
IR AT Qn ] e - 7309 - | nc
Diode Reverse recovery charge Tc=175C
S PR LR
lrrm - 24 - A
Diode Reverse recovery Current
m H Zii ) MAX B
Parameter Symbol ATTO40N120EQ Unit
528 S IGBT
: A . Rihgc) 0.23 °C/W
Thermal Resistance, Junction to Case
S5 B PRI #BH
=] J}IE /J |§ . . Rth(j-A) 40 °CW
Thermal Resistance, Junction to Ambient

WAS: 2023098
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ATTO40N120EQ

15{EfZk ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C)

Output Characteristics (175°C)

120. 00 vge 120. 00
top: 20w vge
17w top: 20v
100. 00 15v 100. 00 L2y
13v 15v
—_ 11v 13v
< £l < 11v
= 80. 00 buttom:7v s 80. 00 9y
= c buttom:7v
@ o
= E
g 60.00 S 60.00
] S
G °
2 ]
5 40. 00 3 40. 00
o o
20. 00 20. 00
0.00 0. 00
0.00 200 400 6.00 8.00 0.00 2.00 4.00 6.00 .00
Collector-Emitter Voltage,Vce (V) Collector-Emitter Voltage,Vce (V)
Transfer Characteristics Vcesat vs. Tj
160. 00
5]
140. 00 —
2
120.00 ® 4
z S
£ >
= 100.00 =
% 3 80A
5 50.00 =
: :
g .00 g '///,/4%/
S E 20A
40.00 - Lo == T
g 1
20. 00 E
©
0.00 Y
300 6.0 9.0 12.00 15.00 25 45 65 85 105 125 145 165
Gate-Emitter Voltage,Vge(V) Junction Temperature,Tj (°C)
VF vs. Tj VTH vs. Tj
3 Ly
— %
B0A
2 =
=2 K &
o S
" 404 =
£
= =
= )
= \ E
g . 204 3
5 £
0 | | | | | | | ] . . !
26 45 85 85 105 125 145 166 25 75 128 175
Junction Temperature,Tj (°C) Junction Temperature,Tj (°C)
1’ -] '_\ =]
FRA: 2023098 SHEREIREERAN 510
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ATTO40N120EQ

. .. Colletcor current vs.case temperature
Diode Characteristic
VGE>15V, Tj<150°C
100
200. 00
90
_ 160,00 g ¥
L =7
g
S 120.00 g 60
b= =] -
.3- o 50
o s
'.'g 80. 00 g 40
3 L
o (5]
Y 40,00 20
10
0. 00 0
0.00 1.00 2,00 3. 00 4,00 5.00 -30 0 50 100 150 200
Forward-Voltage Vf(V) Junction Temperature,Tj (°C)
Gate Charge Characteristics Capacitance Characteristic
VGE=15V, IC=40A Vce=25V,VGE =0V,f=1.0MHZ
16
10000
) 240V CIES
(]
212 _
>, 6001
g g 1000
s 960V T
2 8 c COES
[ s
£ 8
£ 2
l':,' _1 [¥] 100 CRES
é
0 _ _ 10
0 20 100 150 200 1 10
Qg[nc) Collector-Emitter Voltage,Vce (V)
Switching Time vs. IC(25C) Switching Time vs. IC(175°C)
VCC=600V,RG=12Q,VGE=15V VCC=600V,RG=12Q,VGE=15V
300 — - — Tdoniins) | —--—-Tdoni(n3)
S A A S N R S pe— Tri(ns) 00— T |- Tri(nS)
s — — Tdoffi(ns) — — Tdoffi(ns)
2350 A i e Tfi(nS) 500 4 Tfi(ns)
@ 200 - w
5 £ 400
E o
= E
- =
w 150 = 200 ]
b £
= =
g 100 E 200 - B
20 1 100 - H
’ 5 2|5 4I5 als 0 - ' ' '
5 25 45 65
Collector Current,lc(A)
Collector Current,lc(A)
{ =N
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®® ATTO40N120EQ

Switching Time vs. Rg(25°C) Switching Time vs. Rg(175°C)
VGE=15V,VCE=600V, IC=40A VGE=15V,VCE=600V, IC=40A
1000 ~ _EEE?%? — 1000 _"_;E?Pnigsi ————
Tfi(ns) e — _E?ELISEHSI R S o
a E e s
£ E - T
:n 100 4 e I |:n 100 4 e ,‘_”_‘_,ﬂf.
o 100 g - e L
S ~ S -
/’ e
10 | | | | 10 ! ! ! !
0 20 40 60 80 0 20 40 60 80
Rg.Gate Resistance (ohm) Rg.Gate Resistance (ohm)
Switching Time vs.Tj Switching Loss vs. Tj
VGE=15V, VCE=600V, IC=40A, Rg=12Q VGE=15V, VCE=600V, IC=40A, Rg=12Q
400 T2 e 600E-03 1| ______. Eor
330 A _ —Igfz:lgnsf —— — Etotal(J) | Ao e
5 00E-03 i ——
. 300 A DR
= -
% 250 | % 4.00E-03 A
£ 3
@ 200 1 2 3.00E-03 - —mmzzral T
5 S oI
E 1901 2 200E-03 -
100
1.00E-03 -
I -
0 | | 0.00E+00 ! !
25 75 125 175 25 75 125 175
Tj.Junction temperature(C) Tjlunction temperature(T)
Switching Loss vs. IC(25°C) Switching Loss vs. IC(175°C)
VGE=15V,VCE=600V,Rg=12Q VGE=15V,VCE=600V,Rg=12Q
1 40E-02 — —--—-Eon(J} 1.80E-02 — —--— Eon(J}
Eoff (J) Eoff (1)
1 20E-02 4 — — Etotal{)} / 1.60E-02 — — Etotal(J}
1.40E-02 |
— 1.00E-02 - —
* F 1:20E-02 1
3 800E-03 - k-
™ 8.00E-03 ccan 1.00E-02 4
£ 6.00E-03 - £ 8.00E-03 -
% 4o0e00- & BO0E031
4.00E-03 -
2 00E-03 - 5 00E-03
0.00E+00 ! | | 0.00E+00 ! | |
5 25 45 65 5 25 45 65
Collector Current,lc(A) Collector Current,Ic(A)
SliERBIRIAERL S
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ATTO40N120EQ

Switching Loss vs. Rg(25°C)
VGE=15V,VCE=600V, IC=40A

Switching Loss vs. Rg(175°C)
VGE=15V,VCE=600V, IC=40A

1 05E-02 Eon (1) 1.40E-02 Eon (1)
------- Eoff (J} -------Eoff (J}
— - — EtotaliJ} Nk 1 20E-02 4 — — Etotal(J)
8 40E-03 A S
= T = 1.00E-02
% 630E-03 8
= o 8.00E-03 1
£ S
$ 420603 £ 60003 -
& &
4.00E-03 A
210E-03 {7711
2 00E-03 A
0.00E+00 ' ' ' ' 0.00E+00 | | | !
0 20 40 60 80 0 20 40 60 80
Rg.Gate Resistance (ohm) Rg.Gate Resistance {ohm)
Switching Loss vs. VCE(25°C) Switching Loss vs. VCE(175°C)
VGE=15V, IC=40A, Rg=12Q VGE=15V, IC=40A, Rg=12Q
8.00E-03 Eon () 5.00E-03 Eon (J}
_______ Eoff (J) -------Eoff (J} b
— — Etotal(J) —— — Etotal(J) Lo
6 00E-03 A 6 00E-03 -
£ 4.00E-03 - £ 4.00E-03
5 5
Z &
2 0DE-03 A 2 00E-03 -
0.00E+00 ! ! 1 ! 1 0.00E+00 T T T T T
200 300 400 500 600 700 8OO 200 300 400 500 BOO VOO 800
Vee.Collecter Voltage (V) Vece.Collecter Voltage (V)
Forward Bias SOA Normalized Maximum Transient Thermal
Tc=25°C, VGE=15V, Tj<150°C Impedance for IGBT(RJC)
1000 & —
it s
__ 100 5
2 :
5 g
£ 10 o
8 o
al £
5 =
g e
3 £
Q )
< 10 =
g
0.01 : 1 N T e
1 100 1000 10° 10° 10" 10'
Vee,Collecter-to-Emitter Voltage(V) T1,Square Wave Pusle Duration(Sec)
ShilERBIRHEERLE
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SMEZR~F PACKAGE MECHANICAL DATA

TO-247 BT Unit : mm
E A
1. F
ot ) 2
e symbol [MIN  |MAX
il A 490] 540
B 295 335
e B 195 2.35
SHIRNR
— N . b 145 1.35
! | - | | b C 0.50 0.70
: | D 2090 2110
E 1570|1590
e | e : e 534 5.4
F 190 210
L 19.40 | 2040
o L2 403|423
Q 600 640
Qi 230 250
P 350 370

E)ﬁ}i‘ﬂ‘: b\ e A\ D\ Eo

0 SHEEEZRGERAE
JILIN SINO-MICROELECTRONICS CO. LTD
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1 EMERE T B A BR A R K s OV B A B ACRE, TRy o, TR 5 A RSk
2. WSERHENE AR RS, A SERE S A R AR .

3. EHUBR BT E A ZOR I S ML B RBUE A, 5 W s ma B v SE 4

4. RULWIAS WA A AL A T3 S K -

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.

KRR
EHERBFRBBRAT
AFbE: FHARE ERATIRYIET 99 5
tigm: 132013

HHl: 86-432-64678411

f£H: 86-432-64665812

Pk 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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