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APPLICATIONS
® General purpose inverters

e UPS

FEATURES

@ ow gate charge

® Trench FS Technology,

® saturation voltage:
Vee(sat), typ =1.8V Ic =
40A and TC =25°C

® ROHS product

% Package
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TTO040K120EQ
BT RATEME ABSOLUTE RATINGS (Tc=25C)
B
=
% H 5 ¥ /H value A
Parameter Symbol )
Unit
Bﬁm%%ﬂé—ﬁ%ﬁﬁaﬁ%& Ve 1200 v
Collector-Emitter Voltage
* SR R LI lc 80(Tc=25°C) A
Collector Current-continuous 40(Tc=100°C) A
BRI AR FB IR G
Collector Current — pulse lcm 160 A
(note 1)
TR IE R R | 80(Tc=25°C) A
Diode RMS forward current F 40(Tc=100°C) A
AR E R R BRI R )
Surge non repetitive forward current tp= 10 ms IFsm 160 A
sinusoidal
%m&%ﬁﬂﬁ Ver 420 v
Gate-Emitter Voltage
W SN S S 1 FL I
Transient Gate-emitter voltage(tp<<10us, D< Ve +25 \%
0.010)
ZATAEIX ) 160 A
Turn-off safe area
Tl oh 2%
e Po  Tc=25C 595 W
Power Dissipation
e

frfi L Tsto -55~+150 °C
Storage Temperature Range
R 2 .
Max Junction Temperature Range Tva 175 C
SR R LR
Maximum Lead Temperature for Soldering TL 300 °C

Purposes

* A A P R PRLIAT Y 5 v 4 1 PR A

*Collector current limited by maximum junction temperature

AR
1a ik 86 FEE o e e 8 U B )

Sl lEREEB FRHERAE
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Notes:

1: Pulse width limited by maximum junction temperature
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TTO040K120EQ
44 ELECTRICAL CHARACTERISTICS
m A i) A2 =GN Yich> g NE:E A
Parameter Symbol Tests conditions Min | Typ [Max|Units
KEHE Off —Characteristics
S s _‘|S
RA ﬁﬁﬁﬁfﬁ% Uk BVces Ic=250pA, Vee=0V 12000 - | - |V
Collector-Emitter Voltage
7 2 F e il B2 AR
Breakdown Voltage Temperature ABVces/AT,|lc=0.5mA, referenced to 25°C | - |0.6| - |V/°C
Coefficient
EME T A R B Vce=1200V, Vge=0V, Tc=25C | - - 10.2| mA
[
Zero Gate Voltage Collector Current cEs .
Vce=1200V, Vee=0V, Tc=175C| - | - | 2 | mA
TE [ AR A i R IR
Gate-body leakage current, lcesE Vce=0V, Vge =20V - - 1200| nA
forward
S Ia) AR A i R IR
Gate-body leakage current, lcesRr Vce=0V, Vge =-20V - - |-200, nA
reverse
BAHE On-Characteristics
EREGENEN
V Vce = Vee , Ic=250pA 45| - |65 V
Gate Threshold Voltage GED cE T YeE. e H
Vee=15V Ic=40A
VLA T - 118(22| V
AR | o5
Collector-Emitter saturation Voltage VcEsaAT
Vee=15V [c=40A
. - |24] - |V
Tc=175C
shZA4FE Dynamic Characteristics
A PN
MARE Ces 4200146045000 pF
Input capacitance
i Vee=23V,
C = 150|200 |250| pF
Output capacitance e Vee=0V, P
R e oM
[=] w
e _ Cres 40 | 49 | 60 | pF
Reverse transfer capacitance
MK H 77 L B Total Gate Charge Qg 150 | 165|180
Vce=960V,I:=40A, Vee=15V
WAk S % HL 4 Gate to emitter charge Qge cc TC—25°C & - 146! - | nC
c=
B - 45 FLB FL 7T Gate to collector charge,  Qgc - 69| -
4k HL B -Gate resistance Rg f=1 MHz, open collector |12 |2.6|75| Q
JH % FLit-short current Isc Vee=15V Vce=600V tsc < 10us| - [260| - | A
0 siliilERB FROER L6
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¥4 ELECTRICAL CHARACTERISTICS

FFoe#4HE Switching Characteristics

% H % = WA KM BN | | Bk | B
Parameter Symbol Tests conditions Min | Typ | Max | Units
FFJ5 2SR FF ] Turn-On delay time ta(on) 488 | 59 | 748 ns
L FFBF A Turn-On rise time tr 83.7 | 99 [116.6 | ns
%W LEIR ) (8] Turn-Off delay time ta(off) Vce=600V,1.=40A,Rc=12Q 155.7| 193 | 231 | ns
I B ] Turn-Off Fall time tr Vee=15 V, Parasitic ductance=75nH |108.9| 196 |277.2] ns
FF i@ #E Turn-On energy Eon Tc=25T 1.77 1203|231 | mJ
KWiHiFE Turn-Off energy Eoff 1.67 1221|280 | mJ
BT RAFE Total switching energy Etot 352425501 mJ
JFJ5 #EIR I 1] Turn-On delay time ta(on) 441| 55 | 66 | ns
b FBF1E] Turn-On rise time tr 81 | 100 | 121 | ns
KW IEIR I 8] Turn-Off delay time ta(off) Vce=600V,1:=40A,Rc=12Q 194.4| 236 | 286 | ns
I B [E] Turn-Off Fall time tf Vee=15 V, Parasitic ductance=75nH |272.7| 358 |479.6| ns
F 5 #E Turn-On energy Eon Tc=175C 193|224 | 26 | mJ
KWiHiFE Turn-Off energy Eoff 28 350 (447 | mJ
SIFAFE Total switching energy Etot 48 | 574|695 mJ
SOFBE W R K KAEE Anti-Parallel Diode Characteristics and Maximum Ratings
1 A) R f% v Vee=0V, Ii=40A, Tc=25C - 1181 27 \Y
. F
Diode Forward Voltage Vee=0V, [g=40A, Tc=175C - | 145 - \
=R
}irnﬁrkﬁ ] 8] _ t - | 264 | - ns
Diode Reverse recovery time Ve 2OV, V=600V [-=40A
VS Ge=UV, VRr= F=
SRR Qrr dIe/dt=200A/us . 1548 - | nC
Diode Reverse recovery charge 5
: c=
SRR LR
. [RRM - 9 - A
Diode Reverse recovery Current
S A PRI 1)
) , ter - 538 - ns
Diode Reverse recovery time Vee=0V, VrR=600V [=40A
K dle/dt=200A/us
SR B Qrr j o - |7309| - | nC
Diode Reverse recovery charge Tc=175C
S PR HLR
) IRRM - 24 - A
Diode Reverse recovery Current

0 Sl lEREEB FRHERAE
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m H /5 #A Typ BAME MAX Ry

Parameter Symbol TTO40K120EQ Unit
gE3E ST IGBT
IR _ Ring0 0.185 0.252 °CIW
Thermal Resistance, Junction to Case
gE 3 SEIIE FRD
m Rl BRI _ Ringo) 0.476 0.612 °C/W
Thermal Resistance, Junction to Case
é:': || IR 1% \ﬁl\‘
E Rl | | Regw 400 W
Thermal Resistance, Junction to Ambient

0 SilililEREBFRIOERAS
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4%1F#hee ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25°C) Output Characteristics (1757C)
180,00 - vge 1&0. 00
top: 20w Ve
160000 17V 160. 00 - top: 20w
15w 17w
140.00 - 13v . 14000 15w
= 11w < 13w
= 120,00 - - = 120,00 - 11w
s =4 Sw
E — buttom:7v g 100,00 | buttomsi7v
3 3
S 80.00 - 'g'_ 80.00 7
] @
= 60.00 - = 60.00 -
[=] o
Y soon J 40.00 -
20,00 -
z0.00 -
o.oo -
> DDD 700 2. 00 4. 00 6. 00 g. 00 o-00 200 400 8- oo 800
Collector-Emitter Voltage,Vce (V) Collector-Emitter Voltage,Vee (V)
Transfer Characteristics Vcesat vs. Tj
5 —
160,00 o
140.00 - <
= g 4-
T 120,00 A E,
4 —~ 804
c d o
g 100.00 S5
5 =
0,00 4
‘: >° 404
e . g 5
E G0, 00 £ o S0R
=  40.00 - E
o % 1A
20,00 £
2
0. 00 T T T 1 °
3.00 6. 00 .00 12,00 15. 00 Yo T T |
Gate-Emitter Voltage, Vage (V) 26 T8 125 178
Junction Temperature,Tj(C)
VF vs. Tj VTH vs. Tj
3 77
— —
E. =
= B0A £
oo \ =
m L]
33 2 5]
_G m
= 404 %‘
- >
m -
T T | 3
£ 20A &
£
-
i] 0 T T |
26 485 13 86 108 125 145 165 25 75 125 175
Junction Temperature,Tj{C) Junction Temperature,Tj(C)

Sl lEREEB FRHERAE
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15{Ef%Zk ELECTRICAL CHARACTERISTICS (curves)

Diode Characteristic

Colletcor current vs.case temperature

Vee=15V, Tj<175C

100

D00 7 9
= g 80
£250
E 70
3200 o
= —_
=150 s 50
E o
E1o0 40
50 30
20
o4
0 10
Forward-Voltage, VF[V) 0
-50 0 50 100 150 200
T (%)
Gate Charge Characteristics Capacitance Characteristic
Vee=15V, Ic=40A Vce=25V,Vee =0V,f=1.0MHZ
10000
16 A
E 240V — 1 CIES
@ 19 B \
=] 6007 < 1000 4
= [¥]
z £
g 9E0V = COES
S 8- o \\\‘x
3 o 00 SN
= G CRES
AN
m
@
10
0 ' ' ' ' 1 10 100
o o0 100 150 200 Collector-Emitter Voltage, Vee (V)
Qg(nC)
Switching Time vs. IC(257C) Switching Time vs. IC(175C)
— - — Tdonins) | —--—"Tdoni{nS})
S O R A N A e R ins)
D — — Tdoffi (nS) —— — Tdoffi(nS)
250 A ™~ - TFi (nS) 500 THins)
T
2 200 { =
@ £
E Y
e
= 150 - £
i L=
5 1001 5
&
50 4 L
100 L
0 | | | B it i R R R B R SRt
5 25 45 65 o ! ! !
IC.Collecter Current(A) 5 25 45 65
IC.Collecter Current(A)
SilERBEFRIAERLAE
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Switching Time vs. Rg(25°C) Switching Time vs. Rg(175C)
Vee=15V,Vce=600V, 1c=40A Vee=15V,Vce=600V, Ic=40A
—--—-Tdeni(nS) —--—-Tdon i (nS}
1000 - 773_'-5‘;5?'53"5‘ — 0] [ — $L|$?g} . [ e s R
Tfi(ns) e __Tf?(nlsgn ) J_f——“"ﬁj
7 z
E £
o 1004 e e "= 100 -
- e £
S il S
£ > =
P | P
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
Vee=15V,Vce=600V,Ic=40A,Rg=12Q Vee=15V,Vce=600V,Ic=40A,Rg=12Q
| = e
= —— — Etotal(J) —
— — Tdoffi(nS) o
350 Tri(nS) 5 00E-03 4 = T
< 300 - T
s | = 4.00E-03
£ 250 E
o 200 3 00E-03 e
= = I D
= 150 :
b= Z 200E-03 A
E 100
s QN S S N S S O S S HO N N _ 1.00E-03 -
© ' ' 0.00E+00 T T
25 75 125 175 o5 75 195 175
Tj-Junction temperature(C) Tj.Junction temperature(C)
Switching Loss vs. IC(257C) Switching Loss vs. IC(1757C)
Vee=15V,Vce=600V,Rg=12Q Vee=15V,Vce=600V,Rg=12Q
1.40E-02 +— —“—':U:f(;}\ 1 80E-02 -—| —--—:Eon ()
ot L Eoff ()
1.20E-02 - —— — Etotal()} va 160E-02 4| — —Etutal(j}
— 1.00E02 - 1.40E-02 -
] Z 1.20E-02 -
S 8.00E-03 - o
@ = 1.00E-02
£ ®
§ 600803 £ 8.00E-03 -
& 4.00E-03 1 2 5.00E-03
2 00E-03 A 4 00E-03 A
2.00E-03 -
0.00E+00
5 0.00E+00
IC.Collecter Current{A) 0
IC.Collecter Current(A)
SiillEREBFRIAEIR L8
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Switching Loss vs. Rg(257C)
Vee=15V,Vce=600V, Ic=40A

Switching Loss vs. Rg(1757C)
Vee=15V,Vce=600V, Ic=40A

1.05E-02 +—

Eon (J}

1.40E-02 ] Eon (1)
—————— Eoff (1} e Eofr(l)
— - — Etotal(J} | 1 20E-02 1 _ tratann
8.40E-03 4 I
= = 1.00E-02
Z | g
S 680E-03 — 8.00E-03 -
£ £
i 4 20E-03 A £ 6.00E-03
: &
400E03 1
2 10E-03 {771
2.00E-03
0.00E+00 ! | ! | 0.00E+00 | | I |
0 50 40 &0 80 0 20 40 60 80
.Gate Resist h
Rg.Gate Resistance {ohm) Re.Gate Resistance (ohm)
Switching Loss vs. VCE(257C) Switching Loss vs. VCE(175C)
Vee=15V, Ic=40A, Rg=120 Vee=15V, 1c=40A, Rg=120
8.00E-03 Eon (J) 2 00E-03 Eon (1}
——————— Eoff (1) -------Eoff (]}
— — Etotal()) — — FtotaliJ} Lo e
6.00E-03 - 6.00E-03 A
] S
£ 4.00E-03 - 2 4.00E-03
s =
[¥] (¥}
2 00E-03 - 2.00E-03
0.00E+00 ! ! | | ! 0.00E+00 | { | | |

200 300 400 500 &00 700 800
Vee.Collecter Voltage (V)

200 300 400 500 600 700 800
Vee.Collecter Voltage (V)

Forward Bias SOA
Tc=25<C, Vee=15V, Tj<<175C

Normalized Maximum Transient Thermal
Impedance for IGBT(RJA)

1000

100

Ic,Collecter Current(A)

Pulse thermal resistance [K/W]

T3Ster Master: Pulse Rth Diagram
100

e e o — o

.T:v=175°c:_ 001 // _ 150011//0

A ; — 2.0%
""" —— Single Pulse (JA)

R ; 0.001
0.01 SRS - b o le-6  1e5  led 0001 001 01 1 10 100 1000
1 10 100 1000 Pulse fime [s]
Vee,Collecter-to-Emitter Voltage(V)
0 SilERBEFRIAERLAE
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Normalized TYP Transient Thermal Impedance for IGBT(RJC)

0.25

0.2

0.15

Peak Power Impedance (°C/W)

0.05

Square Wave Impedance Simulation: All Heating Data Folders

Mar 3, 2023
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0
-6 1E-5 1E-4

On-Pulse Duration (Sec)

1E-2 1E-1 1E0

Normalized TYP Transient Thermal Impedance for FRD(RJC)

0.5

90%

0.4

0.3

0.2

Peak Power Impedance (°C/W)

30%

0.1

Square Wave Impedance Simulation: All Heating Data Folders

Mar 4, 2023
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t- 3%
i

1E-4 1E-3 1E-2 1E-1
On-Pulse Duration (Sec)

1E0
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SMEZR~F PACKAGE MECHANICAL DATA

TO-247 BT unit : mm
E A
1. F
ot ) 2
o symbol [MIN  |MAX
o | #1® A 490| 5.0
B 205| 335
- B1 195| 235
o ] L] ]
— N . b 145| 135
! | - | | b C 0.50 0.70
. | D 2090| 2110
E 1570 15.90
e |e : e 534| 554
F 190 210
L 19.40 | 20.40
o L2 403|423
Q 6.00| 640
Q1 230| 250
P 350 3.0

0 Sl lEREEB FRHERAE
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AEEm

1. EARERR TR A RA B B W& N EAE A AR, oAy 2, TR 5 AR A%k,

2. VKIS IATE A AR, A BER T 5 A R AR .

3. FEFEEBCTHIN T AN S S A0 e R BUE AR, 5 U 2 R BE AL T FE A

4. RUHIPIA A EA T A F

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.

BKAERBR

EHEREBETRBBRAE

AFbE: FHARE ERTTIRYIET 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

JfiAs: 2024011
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