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FESH MAIN CHARACTERISTICS

Ic 15A
VCES 1200V
VCEsar-TYP 1.60V

45 Package

Fﬁiﬁ APPLICATIONS
® iz ® General purpose inverter
ol T e FEATURES
© GBI AT ® Low gate charge
®Trench FS AR ® Trench FS Technology
O ROHS 7= i ® ROHS product ¢
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iT#{5 5 ORDER MESSAGE
iT # 2 5 ord d
= Urder codes EI] iE,‘ i‘]‘ %
FR-%E TR -%E B X TG 55— Marki
arking Package
Halogen—Tube Halogen—Free—Tube Halogen—Reel Halogen—Free—Reel
TTO15N120EQ-GE-B TTO15N120EQ —GE-BR N/A N/A TTO15N120EQ T0-247
N/A N/A TTO15N120EQ-SL-A | TTO15N120EQ-SL-AR TTO15N120EQ T0-263-2L
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TTO15N120EQ

I EATEME ABSOLUTE RATINGS (Tc=257T)

o H
Parameter

%%

# H
Value S

Symbol
TO-247

Unit
| TO-263-2L

B3¢ e B PRI — A SR I LA P
Collector-Emmiter Voltage

VCES

1200 \Y,

*HE AL A AR FLIR

Collector Current-continuous
Tc=25°C

Tc=100°C

30
15

ORI FB IR G
Collector Current — pulse (note 1)

lcm

45

TRE IR A R
Diode RMS forward current
Tc=25°C

Tc=100°C

30
15

TR I [ i LA
Diode pulse current

IFSM

45

B A RR S A FL s

Gate-Emmiter Voltage

VeEs

+20 \Y

Turn-off safe area
G4 TAEX

45 A

A eTIES

Power Dissipation

Po

238
TC=25C

220 W

AR

Storage Temperature Range

TSTG

-55~+150

S
Junction Temperature Range

-40~+175
°C

51 e e PR IR
Maximum Lead Temperature for
Soldering Purposes

T

300

* S P AR PR IAT Y 5 v 4 1L PR A

*Collector current limited by maximum junction temperature

VERE:
Lo SR P 05 45 UL PR

JRA: 202110C 0

Notes:

1: Pulse width limited by maximum junction temperature
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TTO15N120EQ
H4¥4 ELECTRICAL CHARACTERISTICS
m A i) A 2% = UNE: R IR INIR: HA
Parameter Symbol Tests conditions Min | Typ | Max [Units
K&HE Off —Characteristics
YOS 23 =
R EET@H}%%E BVCES |IC=250uA, VGE=0V 1200| - - \%
Collector-Emmiter Voltage
i ) VCE=1200V, VGE=0V, TC=25C - - 1100.| pA
TN AR HAR IR F U ICES
Zero Gate Voltage Collector Current
VCE=1200V, VGE=0V, TC=175C - - 2 | mA
IR A
E A L IGESF  VCE=0V, VGE =20V - - 150 | nA
Gate-body leakage current,forward
B2 AR AR IGESR |VCE=0V, VGE =-20V - - |[-150| nA
Gate-body leakage current,reverse
BEAHE On-Characteristics
R A
A 1E L VGE(th) VCE = VGE , IC=250pA 45| - | 65
Gate Threshold Voltage
1 VGE=15V IC=15A Tc=25C - 116|121 Vv
Collector-Emmiter saturation Voltage VCESAT VGE=15V IC=15A Tc=125C - 19| -
VGE=15V IC=15A Tc=175C - 121 -
shA4FE Dynamic Characteristics
A PN
NS Cies - 1260 -
Input capacitance VCEZ25Y
AN s - ’
mHEE Coes  VGE=0V, _ | 78| - | pF
Output capacitance
= e e f=1.0MHZ
=] I
e ) Cres - |4 -
Reverse transfer capacitance
k% Hi 47 i & Total Gate Charge Qg CC=960V I 15A VGEZ15 - 112 -
= Jc= , =
H#%- I 55 i Gate to emitter charge Qge TOmEC - 88| - | nC
M -4 B M Gate to collector charge |\ Qgc - 180.7| -
Mk HBH-Gate resistance Rg f=1 MHz, open collector - |05 - Q
0 SililERB I RIHERLE
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TTO15N120EQ
H 4§14 ELECTRICAL CHARACTERISTICS
F-&4%44: Switching Characteristics
T H 5 TR %A BN BB K| AL
Parameter Symbol Tests conditions Min | Typ | Max | Units
FF )& #EIR I [A] Turn-On delay time td(on) - 10| -
- FFAFE] Turn-On rise time tr - 1 34| -
KT aEB I 7] Turn-Off delay time td(offy  \VCC=600V,Ic=15A,Rg=10Q - | 52| - ns
"N B&IS ] Turn-Off Fall time tf VGE=15V - 174 -
JFiE#7FE Turn-On energy Eon TC=25C - 1038 -
KWiHiFE Turn-off energy Eoff - |067| - mJ
SIFFAFE Total switching energy Etot - 11.05] -
JFJ5 #EIR I 1] Turn-On delay time td(on) - 10 | -
b FBF[E] Turn-On rise time tr - 36 -
KW 4E IR B[] Turn-Off delay time td(off) VCC=600V,1c=15A,Rg=10Q - | 74| - ns
R W1 Turn-Off Fall time tf VeE=ISV - 304 -
TC=175C
JFi#E#5#E Turn-On energy Eon 0.47
KWiHikE Turn-off energy Eoff 1.05 mJ
SIFFHFE Total switching energy Etot 1.52

RIBE MR BRI R B KBE[  Anti-Parallel Dio

de Characteristics and Maximum Ratings

1E 7] R P _ _
Drain-Source Diode Forward Voltage VF VGE=OV, IS=15A - (185122 V
&.@WENIEH . trr - |283.8 - ns
Diode Reverse recovery time VGE=0V. VR=600V IF=15A
SR R A oA -
Diode Reverse recovery charge Qrr dIFidt_fl S0A/us I i D
p—— TC=25C
S AR LR lrrm ) 98 ) A
Diode Reverse recovery Current )
}i_r'anEHﬂLlEﬂ . trr - 412.9| - ns
Diode Reverse recovery time VGE=0V, VR=600V IF=15A
AR/ =Xkl dIF/dt=450A/us
Diode Reverse recovery charge Qrr TC=175C - |8710) - nc
S A PR LR
Diode Reverse recovery Current Irrm - 20 - A
&R MAX
i H Parameter fF 5 Symbol B AL Unit
y TO-247 TO-263-2L
4k 3 5 2 (g A Rth(j-c) IGBT 0.63 0.68
Thermal Resistance, Junction to Case Rth(j-c) FWD 1.0 1.1 CIW
&5 S P B FABH :
Thermal Resistance, Junction to Ambient Rth(-A) 40 62.5
0 SililERB I RIHERLE
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TTO15N120EQ

$5{EfhZk ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C)

Output Characteristics (175C)

120 - e 100 | vee
top: . 20w top: —20v
17 17v |
=100 - 15¢ 15v —
d - 30 ///
v 13v S 13v o
= = 11v g
E B0 A 11y - -
7 gy S 60 v
- - i,=_- v
o 60 - 3 buttom:
5 S 40
=} =
(=]
Yo - 8
3 S
20 A
Yoo -
0 - 0 -
0.00 2.00 4.00 6. 00 8,00 0.00 2.00 4.00 6.00 8.0
Collector-Emitter Voltage Vee (V) Collector-Emitter Voltage,Vce (V)
Transfer Characteristics Vcesat vs. Tj
Vee=20 V Vge=15V, Ic=7.5A. 15A. 30A
100 - ‘-
= 80 %
g g 308
[¥] ] 3
- L]
E T 15A
3 =
o 24
= =
E 40 - .
2 g T
: ;
© o - Tl
(=]
t
3
0 E ]
q T T 1

Gate-Emitter Voltage Vge (V)

25 18 125 175
Junction Temperature,Tj(C)
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TTO15N120EQ
Diode Characteristic VI vs. Tj
Tj=25°C. 175°C Ic=7.5A. 15A. 30A
60,00 - 3
50,00 -
E 2.4 \
Zq0.00 =
E .,,2_- 30A
E %1.8 .
?30. 00 - £ 15A
< = 7
[ ) -U .
L 51.2
320.00 - c
£ £
].El. DD T 0 6 4
EI- DEI T T T T 1
0.00 0.50 100 16O 200 250 3.00 0 ' ' ! ' ' !
25 50 75 100 125 150 175
Forward-Voltage, Vf{V) Junction Temperature,Tj(C)
Capacitance Characteristic Gate Charge Characteristics
f=1.0MHZ VGE=15V,IC=15A,VCE=960V
10000 -
- T CIss
™
21000 -
0
g —
< 2
5 z
- 2
1 C0SS
& 100
U
10 ' ‘ | | | _
1 0 100 0 2 4 6 8 100 120
Collector to Emitter Voltage (V) Qg(nC)
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Diode Peak Reverse Recovery Current IGBT Switch
IF=15A Tj=25C VGE=15V,IC=15A,VCE=600V, Tj=25C
20 40
600 20
puTl T 30 ) R -
500 -
” 13
400 e
< 300 | 1
[
=)
° 20 i
100 -
W 0
Wee
[|_
10 : . . . -40 -100 . : . . : 5
0.00E+00 200607 400E-07 6O0E-07 BO0E-07  1.00E-06 0.00E+00 1.00E-06 200E-06 3.00E-06 400E-06 5.00E-06 6.00E-06
Time (5) Time(S)
Switching Time vs. IC(25C) Switching Time vs. IC(175C)
VCE=600V,VGE=15V, RG=10Q VCE=600V,VGE=15V, RG=10Q
=7 Tdenifnd) — == — Tdoni[n%)
[4LU es eet e n n POO Tri(ng) 22— T
— —Tdaif i [n3] T
600 Tdoff i [n3]
—_ THin%) 1000 Thi[ng)
m p—
L 500 1 2
o 5 800 -
E a
£ 400 A E
2 s GO0 4
=
S 300 - £
S S
g 200 E 400 |
%3] I 7]
100 4 _h_—___ EDU--—___________ TR
0 _-::::%--_'I:;:-_--_I_--_--_IF ----- = 0 ---a:::;:::::zl:i::::;_' ..... — e
5 10 15 20 25 30 5 10 15 20 25 30
IC.Collecter Current(A) IC.Collecter Current{A)
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TTO15N120EQ
Switching Time vs. Rg(25°C) Switching Time vs. Rg(175C)
VGE=15V,VCE=600V, IC:15A VGE=15V,VCE=600V, IC:15A
1000 1000
_ = =" —— —
w— —_— — —_ .
[*4] e — - ) o — -
= |~ — . —
< 100 T 1004
E S B e S o o e
o B R s [ B
R P e 0 PR
5 e 5 I
g 10 T £ 10 fee=="
i . — - - — Tdani[n3] = — -~ —Tdeni[nd]
................. Tri[ng) s T (0]
—— —Tdoffi[ng] — —Tdafi (v
TEi [nE) THi[nd)
1 T T T 1 T T T T T T
2 12 22 32 2 7 12 17 22 27 32
Rg.Gate Resistance {ohm) Rg.Gate Resistance { ohm)
Switching Time vs.Tj Switching Loss vs. Tj
VGE=15V, VCE=600V, IC=15A, Rg=10Q VGE=15V, VCE=600V, IC=15A , Rg=10Q
200 — - -—Tdoni[ng) En ()
[E— . on
W“Trlinél 3.50E-03 +— ... Eaff 1]
— —Tdr:lffl[nS] — —Eronlly]
160 - TEi[n%) 3. 00E-03
- S
- R S
E -\""'\-\._.—'—'_‘—\--\_.__'_.,—'—"_'_-'_'_F_F %2.5%-03- -'-PJ-___,.:—'—"_'_.
g 120 1 a S AR
£ S 200603 1 i
= D ipemttl
u.u £ R
E 20 £ 1.50E-03 -
= o
U E
E 7 1.00E-03
o 4l -
5 0004 e ]
0 . . 0.00E+00 . .
2 75 125 175 3 & 125 175
. Tj.Junction temperature
TjJunction temperature(C) ] P (C)
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TTO15N120EQ

Switching Loss vs. Rg(257C)

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

Switching Loss vs. Rg(1757C)

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

¥ | Ean[J]
2R3 Eoff [J] 4 M0E-03 +— Eon[J])
. I T N R Eaff [J]
Etatal[J) R = 3 50E-03 - By
2 00E-03 - It W |
= P = 3.00E-03 T
: g ==
0 B0E-03 4 T et 8 250E034 I
- I Y =k L L B R e T L L R —-ss=ccd
[n”] =
£ = 2.00E-03
£ 1.00E-03 - £
a8 3 1.50E-03 -
§ &
v 1.00E-03 4
5.00B-04 -
5.00E-04
0.00E+00 | | | 0.00E+00 T T T
2 12 22 2 Z 12 z =
Re.Gate Resistance { ohm) Rg.Gate Resistance {ohm}
Switching Loss vs. VCE(175C) Switching Loss vs. Tj
VGE=15V, IC:15A,Rg=10Q VGE=15V,VCE=600V,Rg=10Q
El:ll'l[n.l] E |
3.50E-03 on (]
------ Eunff [J] SEDE-DS T | cceee o En:nff [J]
—— —Etatal(J) —— — EtatalJ)
- S o
= 250603 o = 250603 4 AR
@ e - 7 I et LEE LR N g
S 200603 - caen 4 L= y
- < - = B 2.00E-03 1~ -
2 S 20 R -1
£ 150803 ik s £ sgpgy e T
.u o~ --____.-"-- -.--'__.-' E o =
A 100E03 4 o 1.00E-03
5 00E-04 F/———’_/ 5 00F-04 |
0.00E+00 . | | 0.00E+00 | .
200 300 400 500 600 25 75 125 175
Vee.Collecter Voltage (V) Tj-Junction temperature(C)
Switching Loss vs. IC(25C) Switching Loss vs. IC(175C)
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TTO15N120EQ
VGE=15V,VCE=600V,Rg=10Q VGE=15V,VCE=600V,Rg=10Q
4 00E-03 47— —--—Eemld B.O0E-03 - —--—Esn(d]
350E-03 Eaff (4] -1 Eaff [J]
' S — — EtatalJ) s RO0E-02 4| — — Etatal(J] e
% 3.00E-03 A % 000
8 2.50E-03 - . T
- -
£ 2.00E-03 - % 300E-03 -
£ =
=2 1.50E-03 | 2
g € 200E-03 -
v 1.00E-03 - W
¢ 00E.04 | i 1.00E-03 - _
0.00E+00 £ | | | 0.00E+00 £ | i |
5 10 15 20 25 30 5 10 15 20 25 a0
IC.Collecter Current(A) IC.Collecter Current(A)
. Colletcor current vs.case temperature
Safe Operating Area VGE=15V, Tj<175¢
1000 - 45
11||:>\ 30 1
100 -
< 10 <25 -
= ]
c -—
0 ms =
£ 10 g
o 5 5
. O15 1
[
] =]
9 1] DC 210
o o
0 (&)
5 4
0.1 | | I 1
1 10 100 1000 10000 0 ' ' ' ' '
-40 10 60 110 160 210

Collector to Emitter Voltage (V)

CASE Temperature,Tc(C)

Normalized Transient Thermal Impedance for

Normalized Transient Thermal Impedance
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IGBT (TO-247) for FRD (T0O-247)

L 1
v 3
x :
a g 01
] (7]
] (]
o P2
T ©

0.01 4
: :
L _&D.Ol
e [
= =
2 0.001 9
N N
0.001 | ‘ |
0.000001  0.0001 0.01 1 100

0.0001 U Square Wave Pulse Durtion(S)

1E-06 1E-05 00001 0001 001 01 1 10 100

Square Wave Pulse Durtion(5)

Normalized Transient Thermal Impedance for | Normalized Transient Thermal Impedance

IGBT (TO-263-2L) for FRD (TO-263-2L)
1 D=0.3 10
D=0.3

9 o 1. D=0.

2 01 2

o o

§ § 0.1

Eoo1 x

© ©

£ £o.01

9 ]

F9.001 =

= B.001

(8] (8]

N N

0.0001 : : : 0.0001 : : :

0.000001 0.0001 0.01 1 100 0.000001  0.0001 0.01 1 100
Square Wave Pulse Durtion(S) Square Wave Pulse Durtion(S)
SMEZR~F PACKAGE MECHANICAL DATA
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TTO15N120EQ
TO-247
BERR: b, e. AL D Eo B4 Unit - mm
s mm
SYMBOL | MIN MAX
A 4.90 5.10
B 2.95 3. 35
B1 1.95 2.35
b 1.15 1. 35
c 0. 50 0.70
D 20.90 | 21.10
E 15.70 | 15.90
e 5, 34 5. 54
F 1.90 2.10
L 19.40 | 20.40
L2 4.03 4.23
Q 6. 00 6. 40
Q1 2.30 2.50
P 3. 50 3. 70
E1l 13. 82 14, 22
E2 16. 35 16. 75
TO-263-2L B4 Unit : mm
EAR: bl es A, D1, E.
E A
& AT SYMBOL M
T T T //E MIN MAX
A 418 468
Al 110 150
= A2 240 280
{T} b 0.63 1.00
R c 0.35 070
: ; D1 8.80 9.40
} | E 9.88 1048
| | ﬁ—_ﬂ ’ 508 BSC
- ‘ 1 H 1450 16.50
e H1 095 145
L 1.70 270

WiAs: 202110C
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EEEm

1. EH R T IE AR A E B A S N B AR SR, TR 2, AT RENE S A RS

2. JSENTE NS AR AR, WA BEIE 5 A F AR R .

3. TEHIBRBCTHI G AN ZLE A B A0 B R AUEAR, 75 WU 2 5 i BEATL IR P S 1k

4. ARULIAF U RRORAR AN S A

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.

RERARN

EIEREB FRIBBRAH

NEHbE: EHARE E TR 99 5

Migw: 132013

Bl 86-432-64678411

feH.:
P

86-432-64665812
www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel:
Fax:

86-432-64678411
86-432-64665812

Web Site: www.hwdz.com.cn

WiAs: 202110C
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