@ N VA B A AR A

N—-CHANNEL IGBT
FESH MAIN CHARACTERISTICS
lc 25 A
VCES 1200V C
Vcesat-typ (Vge=1 5V) | 2.3V
G
E
Fﬁjg APPLICATIONS
@ jidyae e General purpose inverters
® UPS HJ§ e UPS

Fr e FEATURES

© fEC AR Ha A ® L ow gate charge

®Trench FS iR, ® Trench FS Technology,

@ IH A K %, Vee(sat), typ = @ saturation voltage:
23V Ic=25Aand Tc Vce(sat), typ = 2.3V Ic =
=25°C 25A and TC =25°C

O ROHS 77 i, ® ROHS product

ENigE X Mark definition

|

IR YRS, PAT AR E SO)+WW RS
PP U PR+ T ET BSOS+ LR R IR P+ TR A D

iT#{E2 8. ORDER MESSAGE

1T & & 5 Order codes .
Ax-%% Tk H - T -Gy o = H *
i < gﬁ, Marking Package
Halogen—Tube Halogen-Free-Tube Halogen—Reel | Halogen-Free-Reel
TT025U120EQ-GE-B TT025U120EQ-GE-BR N/A N/A TT025U120EQ T0-247
SililERBEFRIGERLE
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TT025U120EQ
BT RATEME ABSOLUTE RATINGS (Tc=25°C)
B
=
% i % ¥ /H value (A
Parameter Symbol )
Unit
% 1 — R B
R A LR ﬁ%ﬂ‘& EENES Veuo 1200 v
Collector-Emmiter Voltage
* PSR A F IR lc 50(Tc=25°C) A
Collector Current-continuous 25(Tc=100°C ) A
RO KR AR F I G 1
lem 100 A
Collector Current — pulse (note 1)
T IE M LR | 50(T¢=25°C) A
Diode RMS forward current F 25(T¢=100°C ) A
TR I A B R AR R IR AR
Surge non repetitive forward current tp= 10 ms lesm 100 A
sinusoidal
5 It
ﬁﬂ*&kﬁﬁ&_%ﬁ Veee 420 v
Gate-Emmiter Voltage
2 I X
ZATAEIX ) 100 A
Turn-off safe area
Bl Th=
s Po Te=25¢C 3125 W
Power Dissipation
TH
ﬁﬁ%/ﬂn}g TSTG -55~+150 C
Storage Temperature Range
ghiR .
Junction Temperature Range T -55~+150 c
Gl L AR R IR
Maximum Lead Temperature for Soldering TL 300 C
Purposes
* e A PRI PR VA E e e 5 i PR
*Collector current limited by maximum junction temperature
R Notes:
Lo Jikish B8 22 e s 5 R 1: Pulse width limited by maximum junction temperature
SilililEREBFRINDERLE
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44 ELECTRICAL CHARACTERISTICS
% H % = MR BB
Parameter Symbol Tests conditions Min | Typ Units
RKEJFMHE Off —Characteristics
%%*&—Eﬁﬁgfﬁ%ﬁ%g BVces Ic=250pA, Vge=0V 1200 - - Y,
Collector-Emmiter Voltage
7 2 FL e il B2 AR
Breakdown Voltage Temperature ABVces/AT;Ic=0.5mA, referenced to 25C - 106 - VI'C
Coefficient
TWHE T & BRI Vce=1200V, Vge=0V, Tc=25C | - - 0.2 mA
Zero Gate Voltage Collector Current lces Vee=1200V, Vee=0V, Te=175C| - ) 2 mA
TE [ AR A I FEL I
Gate-body leakage current, lcESE Vce=0V, Vg =20V - - 200 nA
forward
I 60 R 0
Gate-body leakage current, Icesr Vcee=0V, Ve =-20V - - -200 nA
reverse
EAF#E On-Characteristics
Iffe%ﬁeshold Voltage Ve Vee = Vee s 1c=2500A 45 - 6.5 v
Vee=15V Ic=25A
(LIREIDEN o Te=25C - 123 - \
Collector-Emmiter saturation Voltage| Vcesar Verm15V  Ic=25A
Te=175C A . v
ZA&KRE Dynamic Characteristics
N1 _ Cies - 2477, - pF
Input capacitance
il Veem25V,
Output capacitance Coes Vee=0V, s ) PF
. f=1.0MH;,
S I A HL A | Coe lm ] oF
Reverse transfer capacitance
HIHA FEL 77 24 HE: Total Gate Charge Qg - 191.8 -
Hi#%- I 5§ #% Gate to emitter charge Qge Vcc=600V_,rlc=_2255,?\C, Vee=15V 27.5 - nC
M -£E H1A)2 Gate to collector charge Qgc < - 139.8 -
A% L BH -Gate resistance Rg f=1 MHz, open collector - |25 - Q
J7 1% HL i -short current Isc Vee=15V Vce=600V tsc < 10us| - | 139 - A
SilililEREBFRINDERLE
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44 ELECTRICAL CHARACTERISTICS
FrR4FHE Switching Characteristics
% H % 5 W2 B HE Bk B
Parameter Symbol Tests conditions Min | Typ | Max | Units
FFJ5 2SR B ] Turn-On delay time ta(on) - 1280 - ns
b FFisHE] Turn-On rise time t, - | 580/ - ns
ST 1SR I 6] Turn-Off delay time ty(off) V=600V, |.=25A,Rc=10Q - | 880 - ns
N E&I [A] Turn-Off Fall time t Vge=15 V, Parasitic ductance - 1840/ - ns
FFiE$#E Turn-On energy Eon Tc=25TC - 1085 - mJ
KWiHiFE Turn-off energy Eoff - 1095 - mJ
BT RAFE Total switching energy Etot - | 18| - mJ
JFJ5 #EIR I 1] Turn-On delay time ty(on) - 1260 - ns
b FBF1E] Turn-On rise time t - | 600/ - ns
KW ZEFR ][] Turn-Off delay time tq(off) Vee=600V,1.=25A,Rs=10Q - 11100 - ns
N &I E] Turn-Off Fall time t V=15 V, Parasitic ductance - |158.0| - ns
@45 FE Turn-On energy Eon Tc=175C - 1102] - mJ
KWiHikE Turn-off energy Eoff - | 115 - mJ
SIFFAFE Total switching energy Etot - 1217 - mJ
SOFBE W R K KAEME Anti-Parallel Diode Characteristics and Maximum Ratings
1E ) R P
RIIEEE Ve Vee=OV,  1s=20A . 283 - |V
Drain-Source Diode Forward Voltage
/=R
}irnﬁ PRS2 It [8] ' t, - 187 - ns
Diode Reverse recovery time Ve 2OV, Ve=BOOV [.=25A
‘]1—4/—‘ EE‘—HA GE— ) R= F=
IR Qrr dle/dt=400A/us - | 663| - | nC
Diode Reverse recovery charge o5
R ©
. IRRM - 7.1 - A
Diode Reverse recovery Current
% H % 2 BAME MAX B fr
Parameter Symbol TTO25N120EQ Unit
538 R GBT)
=] JEJL /J |3 . Rth(j—c) 0.4 C W
Thermal Resistance, Junction to Case
SE3E A (FRD)
téJ E] JLE/J |I . Rth(j—c) 08 W
Thermal Resistance, Junction to Case
LR (IGBT)
SEEZ i) _[5 . . Roga 40.0 CAV
Thermal Resistance, Junction to Ambient
SilililEREBFRINDERLE
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4%1F#hsE ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25°C) Output Characteristics (1757C)
_ vge 7
150 7 top: 20v 8 top: :g\?
17v 17v
—_ , 15 — v
= 120 13: L o0 i:v
= 11v = 11v
o 90 - sv = ov
= 7v = 7v
3 buttom: g 40 Buttom:
S 60 - (=}
§ 30 8 2
0 0 ——
0 1 3 4 & 0. 00 1. 00 2. 00 3. 00 4. 00 5. 00
Collector-Emitter Voltage,Vce (V) Collector-Emitter Voltage,Vge (V)
Transfer Characteristics Vcesat vs. Tj
180 -
6 .
— 150 - s
% B 2 50A
- Q
;E, 120 - E.- s
s S 25A
=]
g 90 - 5
[ =) 3
o S ,///
E B0 - 2
= E > //_1_2541—/_
S 5
30 A -
g 1
@
] ©
4 O 9 . | |
25 75 125 175
Gate-Emitter Voltage, Vge (V) Junction Temperature,Tj(C)
VF vs. Tj VTH vs. Tj
,q -
ga. 5 - S
P S04
2 =
25 S
g 5 2548 B
S 2
w
L5 12.5A 8
=
|—
14 ‘E" O D S I S U AN A SN O
0.5 > 217 : N N S N S A
25 50 75 100 125 150 175
D ' ' ' TJ,Junction Tem perture ()
25 Jur'u:'lh:m—'EIEEn1|:|era‘tureJ.le:('}]25 175
SiiERBFRIOEREE
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. .. Colletcor current vs.case temperature
Diode Characteristic
VGE>15V, Tj<150C
50,00 60
R e o St s s S s st st B et et S e [ N Y [ Y T S E A IR R
50
L e S e e s e s o N SUUURUUIR WU U S0 NS AU U UM SUPUUY NS S
:—Esn oo 40 \\
1 e Sl e e St i e St e Al e i N (N N A SR I S SRR AN SRR (NN SR
Sa0.00 - = 45 AN
3 > N\
=30.00 - Ty ) | N S IR R
E Tis175C 20 \
Leo.on e \ ______________________
10.00 - L) 10
0. oo T T T T T d e N
0.00 0. 50 1.00 1.50 2.00 2,50 3. 00 50 0 50 100 150 200
Forward-Voltage Vf{V) Te C T
Gate Charge Characteristics Capacitance Characteristic
VGE=15V, IC=25A VGE =0V,f=1.0MHZ
15 4 10000
12 -
< CISS
= 1000 -
0" S
. o Coss
= 100
S CRSS
3 -
D T T T T 1 ID T !
] 20 40 A0 &0 100 1 ) 10 100
Qg(nC) Drain to Source Voltage (V)
Switching Time vs. IC(257C) Switching Time vs. IC(175C)
VCE=600V,VGE=15V, RG=10Q VCE=600V,VGE=15V, RG=10Q
200 — - - — Tdeni[nE)]
—_— e —Tdenilngl] | 0T frrerererefmmae g e [TTTTTT Tri[n®]
B e B e B I I:ji [,,S[] = —— —Tdoffi[nF
160 - —— — Tdoffing 250 1 TEi[nE)
TFi[nd) —_—
140 - ]
W < 200 -
£ 120 - £
E =
E 100 - w 150
=] £
£ %] 2 100 -
g &0 - E
" ap 50 -
20 4
D T T T T
0 ' ' ' ' 0 10 20 0 40 50
0 10 20 30 40 50
IC.Collecter Current{a) IC.Collecter Current{A)
SililERBFRIAEREE
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Switching Time vs. Rg(25°C) Switching Time vs. Rg(175C)
VGE=15V,VCE=600V, IC=25A VGE=15V,VCE=600V, IC=25A
— — Tdoni[nE] — - - — Tdoni[nZ]
100Q - e Tri [nE] 1000
— Tdaff i [nE] —— — Tdoffi[nZ)]
TFi (%) TEi[n&]
z z .
T 1= 7] e T
£ e £ —
w100 - — T - 04 =
------------ £ =
£ e s i | B | e 0
10 | | | | | | 10 - -
2 7 12 17 22 g iz 2 12 22 3z
Rg.Gate Resistance { ohm) Rg.Gate Resistance {ohm)
Switching Time vs.Tj Switching Loss vs. Tj
VGE=15V, VCE=600V, IC=25A, Rg=10Q VGE=15V, VCE=600V, IC=25A , Rg=10Q
— - - — Tdani[n%] Ean [J]
175 1 Tring) 250E-03 +— ... Ecff [J]
—— — Tdaffi[n3] —— — Etztall]
150 1 T [n%) i
o~ 2.00E-03 ——
2 125 - - |-
- =
E 100 - £ 1.50E-03 -
= 2
g £ 1.00E-03
S 5.00E-04 -
T e i s e e
0 . . 0.00E+00 | |
25 75 125 175 25 75 125 175
TjJunction temperature|{C) Tj.Junction temperature{T)
Switching Loss vs. IC(257C) Switching Loss vs. IC(175C)
VGE=15V,VCE=600V,Rg=10Q VGE=15V,VCE=600V,Rg=10Q
6.00E-03 —--—Een(d) TO0E-03 1 — - Ecnpa
Eoff [J]
Eoff [J)
5. 00E-03 —— —Etelalld) B.O0E-03 41— — Erarals)
= A
5 &.00E-03 4 = 5.00E-03
& 3.00E-03 4 a 4.00E-03
£ L R
£ 2.00E-03 E =-00E-033
w @ 2 00E-03 -
1.00E-03
1.00E-03 4
0.00E+00 ] . . !
0 10 20 30 40 =0 0.00E+00 ] | | !
] 10 20 30 40 50
IC.Collecter Current(A)
IC.Collecter Current{A)
SiiERBFRIOEREE
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Switching Loss vs. Rg(257C)
VGE=15V,VCE=600V, IC=25A

Switching Loss vs. Rg(175C)
VGE=15V,VCE=600V, IC=25A

2 S0E-03 - Ean (1) 3.00E-03 — Een (4]
------ Eoff [J] -=-=-===- Exff[J]
— - — Erotal(d] 22 =1 - i —— — Eroral(d) = T
> DOE-03 - e 2.50E-03 IS, o
— - ap— Y
b AT o
1 |- oo - T 2 200603
& 150E-03 - =
-~ =
aEn _E 1.50E-03 4
S 1.00E-03 =
= 2 1.00E-03 A
wh
5.00E-04 4 5 DOE-04 -
0.00E+00 T T T 0.00E+DD T T :
2 12 22 32 2 12 2 32
Rg.Gate Resistance (ohm) Rg.Gate Resistance {ohmJ
Switching Loss vs. VCE(175C) Forward Bias SOA
VGE=15V, IC=25A, Rg=10Q Tc=25°C, VGE=15V, Tj<175C
Ean [J]
3.00E-03 +— ... Eaff L) 100 -
—— — Etewal(J]
2.50E-03 4 ———
—_ =i a
T 2.00E-03 | B e = 10
2] e c
3 — [H]
—_— =
= 1.50E-03 +— £
= (%]
=2 c
€ 100E-03 £ 4]
wn s G
5.00E-04 4
0.00E+00 ! | | , , 0.1 . | . |
400 450 500 550 600 650 700 1 10 100 1000 10000

Vce.Collecter Voltage (V)

Drain-Source Voltage(V)

Normalized Maximum Transient Thermal
Impedance for IGBT(RJA)

Normalized Maximum Transient Thermal
Impedance for IGBT(RJC)

a T3Ster Master: Pulse Rth Diagram
100 T T T T -

g 2

X = 0.1 4
g g
g o
@ Q
4 o

g E 0.01 o
£ T
8 e — 50.0% =
s 7 — 20.0% =
A — 10.0% el

A 5 0001
0.01 fr’ — 50% =2,

E
— 20% N
—— Single Pulse (JA)
0.001 0.0001 . . :
le-6  1le5  le-4 0001 001 0.1 1 10 100 1000 0.000001 0.0001 0.01 1 100
Pulse time [s]
Square Wave Pulse Durtion(S)
- —
SilililEREBFRINDERLE
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Normalized Maximum Transient Thermal Impedance for FRD(RJC)

0.1 4

0.01 1

0.001

Zjc(t)Thermal Response

0.0001 T T T
0.000001 0.0001 0.01 1 100

Square Wave Pulse Durtion(S)

SiililEREBFRIGERL S
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SMEZ R~ PACKAGE MECHANICAL DATA

TO-247 BAT Unit : mm
E A
1. F
ot ) 2
e symbol [MIN  |MAX
il ks A 490| 5.0
B 295 3235
- B1 195 235
o ] L] ]
— N il b 115 135
! | - | | b C 0.50 0.70
. | D 2090| 2110
E 1570 15.90
e.|.e 8 e 534| 554
F 190 240
L 1940 | 20.40
o L2 403 423
Q 6.00| 640
Qf 230|250
P 350 370

05 EHEZRGEERE
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EEEW

1 EMERE T B AR AR K s OV B A AR, oAy o, TR 5 A RSk
2. WSERHENE AR AR, A SERTE S A R AR .

3. fEHUBR BTN E A EOR I S LA B RBUE M, 5 W s M 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.

BKEAN
EHERBFRBBRAT
AFbE: FHARE ERATIRYIET 99 5
tigm: 132013

HHl: 86-432-64678411

f£ 3. 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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