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BT RATEME ABSOLUTE RATINGS (Tc=25C)

o E

m H 5 LA
Value .
Parameter Symbol Unit

TO-247
mm%%Wfk%WEﬁ%E Vee 1200 v
Collector-Emitter Voltage
* LA HLR HLIR lc
Collector Current-continuous Tc=25°C 50

Tc=100°C 25
B IK P AR R FRLARL (2 1D | 100
Collector Current — pulse (note 1) M A
. I
R IE R .
Diode RMS forward current Te=25°C 50
Tc=100°C 25
TR I e Jik i LR | 100
Diode pulse current FSM
mmwmﬁ%W%E Ver 420 v
Gate-Emitter Voltage
Bl Th 2
FROE Pob  Tc=25°C 300 w
Power Dissipation
AN =

ﬁﬁ%ﬁm}g TSTG 55~+150
Storage Temperature Range
bl Tvj 40~+175
Junction Temperature Range Vi i °C
51 e fie AR IR
Maximum Lead Temperature for TL 260
Soldering Purposes

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

*Collector current limited by maximum junction temperature

TR
1a ki 98 5 b e et 4 I PR )

JRA: 202311H 0
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1: Pulse width limited by maximum junction temperature
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TTO025N120EQ
454 ELECTRICAL CHARACTERISTICS
m A i) A2k = UNE:ELE - INIR: Ha
Parameter Symbol Tests conditions Min | Typ | Max [Units
K&HE Off —Characteristics
%Em‘&_jiﬁmﬁ}% R BVCES |IC=250pA, VGE=0V 1200, - - Y,
Collector-Emitter Voltage
) . VCE=1200V, VGE=0V, TC=25°C - - 200 | pA
T N A HAR IR F U ICES
Zero Gate Voltage Collector Current
VCE=1200V, VGE=0V, TC=175°C - 2 - | mA
I e A8 A 2 IGESF VCE=0V, VGE =20V - - | 600 | nA
Gate-body leakage current,forward
B2 AR AR IGESR |VCE=0V, VGE =-20V - - |-600| nA
Gate-body leakage current,reverse
BAHE On-Characteristics
R s
i VGE(th) |VCE =VGE, IC=250pA 5 /58| 6.6
Gate Threshold Voltage
LR [ VGE=15V IC=25A Tc=25°C - 1520 Vv
Collector-Emitter saturation Voltage VCESAT |VGE=15V IC=25A Tc=125°C - 17! -
VGE=15V IC=25A Tc=175°C - 118 -
shA%FE Dynamic Characteristics
s N
MARE Cies - 3642 -
Input capacitance VCE=25V
AN s - ’
mHEE Coes  VGE=0V, - |138| - | pF
Output capacitance
ek f=1.0MHZ
H [
e ) Cres - | 85 -
Reverse transfer capacitance
Hit% Ha A S5 2 Total Gate Charge Qg CC=0B0V 125 VGEZ15 - |239| -
= JIc= , =
- 44 % Gate to emitter charge Qge Tomo5C - l13| - | nc
Hii%-4E LA Gate to collector charge Qgc - |178| -
It L B -Gate resistance Rg f=1 MHz, open collector -7 - Q
FE % H13E-short current Isc Vge=15V, Vce=600V, t=10us 130 A
0 Sl lEREBFRIDERAE
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TTO25N120EQ
454 ELECTRICAL CHARACTERISTICS
FFo<#%E Switching Characteristics
m H o5 KA &N B KA
Parameter Symbol [Tests conditions Min Typ Max |Units
FFJ5 2SR B[] Turn-On delay time td(on) - 1 38| -
_EFHIE] Turn-On rise time tr - 42 - o
KT ZE IR I} 8] Turn-Off delay time td(off)  \VCC=600V,Ic=25A,Rg=15Q - | 308 | -
"N B&IS ] Turn-Off Fall time tf VGE=15V - | 498 | -
FFiE$#E Turn-On energy Eon TC=25°C - |059| -
KWiHiFE Turn-off energy Eoff - 339 - mJ
BT RAFE Total switching energy Etot - 1398 -
FF )i $EIR B ] Turn-On delay time td(on) - 136 | -
b FBF1E] Turn-On rise time tr - 58 -
5% W ZEIR I} 18] Turn-Off delay time td(off)  \VCC=600V,Ic=25A,Rg=15Q - 1372 - ne
N B[R] Turn-Off Fall time tf VGE=15V - | 788 -
JFIE5#E Turn-On energy Eon TC=175°C - 1114 -
K WriikE Turn-off energy Eoff - |5.03| - mJ
SIFAFE Total switching energy Etot - 1617 -

IR MR E R R B KBUE[E  Anti-Parallel Dio

de Characteristics and Maximum Ratings

VGE=0V, [g=25A, Tvj=25C - 23 | 2.7 V
1E [ F _ _ o
Drain-Source Diode Forward Voltage VF VGE=0V, Ir=25A, Tvj=125C - (185 -
VGE=0V, [=25A, Tvj=175C - 1.7 -
}i_r'nj‘V)E’EHﬂL ] . trr - 371 - ns
g%i%g:;:e recovery time VGE=0V, VR=600V,Ir=25A
] T "
Diode Reverse recovery charge Qrr _?_I\/Fidzt;? 0A/ps - 1506 - nc
BT L Irrm g - le7| - | A
Diode Reverse recovery Current )
% 5 B VGE=0V, VR=600V,Ir=25A
Diode Reverse recovery time tr ?_I\Zi dlt;;SCOA/ WS - | 998 - ns
S A P 52 HL AT
Diode Reverse recovery charge Qrr - |4765] - .
SRR LR
Diode Reverse recovery Current Irrm - 195 - A
B MAX
H Parameter Z Symbol hf Unit
i fF S sy T0.247 B fr
4528 Fe I #BH Rth(j-c) IGBT 0.5
Thermal Resistance, Junction to Case Rt (j-c) FWD 1.0 O
45 B PRI #BH .
Thermal Resistance, Junction to Ambient Rth(-A) 40
IS HEES =L PN
ﬁ&zt—(: 202311H JILIW SINO-MICROELECTRONICS CO, LT 4/14
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4%1F#hsE ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics ( Tvj =257C) Output Characteristics ( Tvj =175TC)
100 ~+ 100 - vge
top: 20v
17v
80 - 80 15v
3 < 13v
T E: 11v
€ 60 - €60 - v
o o v
5 5 buttom:
(¥ ] o
l5 40 A ‘é 40 4
H Kk
320 - S 20
0 0 A
0 1 2 3 4 5 6 0 1 9 3 4 5 6
Collector-Emitter Voltage,Vce (V) Collector-Emitter Voltage,Vce (V)
Transfer Characteristics Vcesat vs. Tvj
Vce=20V Vge=15V, Ic=12.5A. 25A. 50A
100 37
) S0A
80 E
a Tvj=175'C o
= >0
- | o
g g O 7= e il
s =
3 S
5 40 - 5
g E, 12.5A
L £
= w
8 20 - o
L2
(&)
Q
0 \ - - \ 11138
5 7 9 11 13 15 0 - - ‘
) 25 75 125 175
Gate-Emitter Voltage, Vge (V) Junction Temperature,Tj(C)
0 SiliEREBITRIHAERLE
ﬁ&ztg: 202311H JILIW SINO-MICROELECTRONICS CO, LT 5/14
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15{EfZk ELECTRICAL CHARACTERISTICS (curves)

Diode Characteristic Vf vs. Tvj
Tvj=25°C. Tvj=175°C Ic=12.5A. 25A. 50A
100 - g
90 -
80 - ;
—_— > 1
< 7n A =3
g s 50A
£ 60 - T
o £ 25A
5 50 >27
Q -
T il =
N g x
5 30 - g, |
20 -
10 -
0 . | | ‘ | 0 . . . ; . . .
0 1 2 3 4 5 25 45 65 85 105 125 145 165
Forward-Voltage,Vf(V) Junction Temperature,Tvj(C)
Capacitance Characteristic Gate Charge Characteristics
f=1.0MHZ VGE=15V,IC=25A VCE=240V/960V
10000- 15 4
L Cies 240V /" 960
12 A
a 94
2
2 ] 5
kﬁ o
]
U o100-
kY
Y | T
- TUCS 3 4
‘.q\ 4
Cres
1G-\ | ] 1 1 1 I | 1 I I 0 ' ' ' ' ' !
0 100 200 300 400 500 600 700 800 900 1000 0 a0 100 150 200 250
Voltage (V) Qg(n()
@ i R 2R R A
ﬁ&Z'K: 202311H JILIN SINO-MICROELECTRONICS CO .. LTD 6/14
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4%1F#hsE ELECTRICAL CHARACTERISTICS (curves)

Switching Time vs. Rg(25°C)

VGE=15V,VCE=600V, IC:25A

Switching Time vs. Rg(175°C)

VGE=15V,VCE=600V, IC:25A

10000 10000
— .. — Tdon i (nS)
Tri (nS) — .. —Tdoni(ns)
) s T T T Tri(ns)
. — — = Tdoff i (nS) // — — —Tdoffi (nS)
) TFi (nS) " 7} TFi (nS)
51000 | __- < 1000 - 7T
£ = £ === —
s -
2o IRERESECe I TS
3 100 | el £ 100 - - L
- ol
o L~
- S
10 10 T T T T
' ‘ ' ' 20 40
0 20 40 60 80 100 60 8 100
Rg.Gate Resistance (ohm) Rg.Gate Resistance (ohm)
Switching Time vs. IC(257C) Switching Time vs. IC(175C)
VCE=600V,VGE=15V, RG=10Q VCE=600V,VGE=15V, RG=10Q
1600
1000 — . — Tdon i (nS) — - —Tdoni(nS)
------- Tri(ns) \ ---=-=-Tri(nS)
—_ A — — —Tdoff 1 (nS) _ \ — — - Tdoffi (nS)
@ 750 A \ THi(nS) v 1200 + \ TFi (nS)
o o
£ £
" 500 - e 800 |
= £
N - £=
[} o
= £
& 250 - 2 400 1
0 T -__:___ ! ! e C LA Akt Sl 0
0 10 20 30 40 50 0
IC.Collecter Current(A) IC.Collecter Current(A)
IS HEES =L PN
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4%1F#hsE ELECTRICAL CHARACTERISTICS (curves)

Switching Time vs.Tvj Switching Loss vs. Tvj
VGE=15V, VCE=600V, IC=25A, Rg=10Q VGE=15V, VCE=600V, IC=25A , Rg=10Q
1000 8.40E-03
— - =—Tdoni(n3) Fon (J)
Trignsy (1 o —eeee Eoff (J)
— 800 | | —— - Tdoffi (ns) o
3 Tf i (nS) —_— 6.30E-03 + = -
v = =T
£ 600 - 2 EEERCE - SN NERE RN
i: - — g e = e
oo W4 20E03 1 == T e
€ S T T PTT e
£ 400 e £ pe
T P07 3
¥ R R i R A i i i e S S SR /
° 25 50 75 160 155 150 175 0.00E+00 ' ' ' ' '
25 50 75 100 125 150 175
. - o,
Tvj.Junction temperature(°C) Tj.Junction temperature(°C)
Switching Loss vs. Rg(25°C) Switching Loss vs. Rg(175°C)
VGE=15V,VCE=600V, IC=25A VGE=15V,VCE=600V, IC=25A
8.40E-03 1.60E-02
Eon (J) Eon (J)
------- Eoff (J) : ------- Eoff {J)
_ 6.30E-03 { L—— =07 LT = 1.20E-02 { LT 7R -
= P Et =
v - v
3 ERIUI S N I — S
W 420E-03 | e T e £ 8.00E-03 |
= T S
S | =
£ 2
“ 2.10E-03 - ’// 4.00E-03 1
0.00E+00 ‘ ‘ . . 0.00E+00 | | | |
0 20 40 60 80 100 0 20 40 60 80 100
Rg.Gate Resistance (ohm) Rg.Gate Resistance (ohm)
0 SlilERBFROHERLE
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4%1F#hsE ELECTRICAL CHARACTERISTICS (curves)

Switching Loss vs. IC(25°C)
VGE=15V,VCE=600V,Rg=10Q

Switching Loss vs. IC(175°C)
VGE=15V,VCE=600V,Rg=10Q

1.00E-02
— - - —Eon (J)
Eoff (J)
4
— 7.50E-03 { | — — - FEtwofal(J) P
H
3
8 500E-03 -
=
£
5 2.50E-03
0.00E+00 =

IC.Collecter Current(A)

1.60E-02
— .. —Eon(J)
Eoff (J)
":‘I 20E-02 + — — - Etotal(J) -~
a
S
oD
58.00E-03 -
=
=
3
A
4.00E-03 -
0.00E+00 — T T T
0 10 20 30 40 50

IC.Collecter Current(A)

Switching Loss vs. VCE(25°C)

Switching Loss vs. VCE(175°C)

6.30E-03 - 8.40E-03
Eon (J)
------- Eoff (J)

------- Eoff (J) =
_ — — - Etotal(J) _ 6.30E.03 | | —— - B0 =
< 4.20E-03 1 =T = g R e
w - - - g - I I
S e T S I A e
w0 SIS P W 420E03 | =" .
= =TT - o e
[ [ e [
£ | S -
3 2.10E03 | 3

2.10E-03 -
.
0.00E+00 ‘ .
0.00E+00 . ‘ 400 500 600 700
400 500 600 700 Vce.Collecter Voltage (V)
Vce.Collecter Voltage (V)
0 ShilERBFROHBEEZE

BRAS: 202311H JILIN SINO-MICROELECTRONICS CO,.LTD 0/14




D,

TTO25N120EQ

4%1F#hsE ELECTRICAL CHARACTERISTICS (curves)

Diode Peak Reverse Recovery Current IGBT Switch
IF=25A Tvj=25C VGE=15V,IC=25A,VCE=600V,Tvj=25C
30 300 600 30
DUTV 1 200 Ice r—-m
it v’ 500 + 25
20 A + 100
400 - T 20
. +0
<<
£10 1 100 300 - vee L 15
3 Vo
ad T 200 200 - +10
0 - -300)
100 A T35
+ -400
\/\\//—— L Vce J
0 -0
-10 T T T T -500
0.00E+00 2.00E-07 4.00E-O7 6.00E-O7 8.00E-O7 1.00E-06
-100 ; T T T -5
Time (5) 0.00E+00 2.00E-06 4.00E-06 6.00E-06 8.00E-06 1.00E-05
Erec 5 Tj HIBIZR Erec 5 Vce FIHIZR
VGE=15V,VCE=600V,Rg=10Q VGE=15V,Rg=10Q
8.E-04 1E03
9.E-04
G.E-04 J 8 E-04 4
7 T.E-04 4
- 6.E-04
T AE04 ] T 5E04
I?-I ,?, 4E-04 |
3.E-04 A
2.E-04 -
2.E-04
1.E-04 {
0.E+00 | | | ‘ ‘ 0.E+00 . ‘ ‘ . . . ‘
25 50 75 100 125 150 175 400 450 500 550 600 650 700 750 800
ij(c) VCG(V)
0 SlilERBFROHERLE
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4%1F#hsE ELECTRICAL CHARACTERISTICS (curves)

Erec 5 Rg Kk

VGE=15V,VCE=600V,Rg=10Q

Erec 5 If W&

VGE=15V,VCE=600V,Rg=10Q2

9.E-04 TE-04
BE04 |
6 E-04
7.E-04 1 Tj=175°C
5 E-04
6.E-04
=5.E-04 { =4+E04
o o
0 4E-04 - 9 3E-04 1
wi w A,
3504 Tj=25C > E04 ] H=25
2E04 1 __—
1.E-04 - 1E04 7
0.E+00 . . | : 0.E+00 ] ‘ ] ]
0 10 20 30 40 50 0 10 20 30 40 50
RG(Q) IF(A)
BVCES vs. Tvj o
o J Isc 5 VGE [j#i% (25°C, Vce=600V)

1600 |

1250 °

Tvj (C)

150

175

160

120 ~ 5us
<
1 80 - 10us
n

40

0 T T T T T
12 12.5 13 13.5 14 14.5 15

VGE(V)

$%4F@h%k ELECTRICAL CHARACTERISTICS (curves)
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Forward Bias SOA

Colletcor current vs.case temperature
VGE=15V, Tvj<175C

1000 -

100 -

0.1m5\QS

Collector-Emitter(A)
- =

o
Y

1 10 100 1000
Vce.Collector-Emitter Voltage (V)
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60

50
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Normalized Transient Thermal Impedance for

IGBT (TO-247)

Normalized Transient Thermal Impedance
for FRD (TO-247)
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TTO025N120EQ
SMEZR < PACKAGE MECHANICAL DATA
TO-247
ERR: by e A D, E. B Unit : mm
MM
2 A SYMBOL N T wow | wax
- LF - ij——”T A 490 | 500 | 510
9Oy = JTT il A2 At 190 | 200 | 210
- S HE — - ‘b 115 | 120 | 128
. am‘z = e gr2 | | b1 2.95 3.00 3.05
I 71 b2 195 | 200 | 208
1 1] 'ﬁj i oz | N T ‘B 3.00 3.10 3.20
‘ ‘ hf—22 ‘B2 2.00 210 2.20
[ | T ‘| 055 | 080 | 085
‘D 2080 | 2100 | 21.10
" U DI | 1645 | 1655 | 1665
- D2 1.07 117 1.27
- = D3 | 815 | 820 | 825
# % *E 1570 | 1580 | 15.80

WiAs: 202311H

H,

E1 13.16 13.26 13.36

SECTION G-G

E2 240 2.50 2.60

E3 6.10 6.20 6.30

E4 12.70 12.80 12.80

F 0.75 0.85 (.95

F1 570 5.80 5.90

F2 4.90 2.00 510

F3 9.40 10.00 10,10

i - 5.39 544 5.40=—1

L 19.72 19.92 20.12

L1 4.03 413 423

1 s 7 g°
B2 1° 2° 3
B4 13° 15° 17°

"oP1 3.50 3.60 3.70

op2 7.09 719 729

PF3 2.40 2.50 2.60

Q1 2.31 241 251

S 605 | 615 | 625

R 030 | 040 | 050
Sl kB FRINERAE
JILIN SINO-MICROELECTRONICS CO, LTD 13/14
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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.

BRAERBN

EHEREBETFRBBRAT

Am ik A SRR 99 5

fE%: 132013

MAL: 86-432-64678411
fEH.: 86-432-64665812
Mk www.hwdz.com.cn

CONTACT

J

ILIN 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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