D.

N VLM UAR R A
N-CHANNEL IGBT

TTO15N120EQ

FES¥ MAIN CHARACTERISTICS
Ic 15A
VCES 1200V
VCEsar-TYP 1.60V
Fﬁ]‘a% APPLICATIONS
@ iifidr e ® General purpose inverter
Pt FEATURES
© {4 HL A ® Low gate charge
®Trench FS #iA ® Trench FS Technology
® ROHS 7% i ® RoOHS product

4 Package)

PIN7
TO-263-7L
W #15)S ORDER MESSAGE
i 18 #! 5 Order codes .
p- - — — B i # %
AU K A - Marking backags
Halogen—Tube Halogen—Free—Tube Halogen—Reel Halogen—Free—Reel
N/A TTO15N120EQ-GE-BR N/A N/A TTO15N120EQ T0-247
N/A TTO15N120EQ-SC-BR N/A TTO15N120EQ-SC—AR TTO15N120EQ TO-263-7L
@ Sl ERB I RIDEELE
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D.

TTO15N120EQ

x| ATEE ABSOLUTE RATINGS (Tc=25T)

T |
Parameter

%%

¥ E

Value

Bofr

Symbol
TO-247

Unit
[ To-2637L "

B S LA — RS A LA L

Collector-Emitter Voltage

Vce

1200 \%

B AR AL

Collector Current-continuous
Tc=25°C

Tc=100°C

30
15

B Kk SR AR AR FIAL (7 1)

Collector Current — pulse (note 1)

lcm

45

THE IE M R R
Diode RMS forward current
TC=25°C

Tc=100°C

30
15

AR E A Bk R
Diode pulse current

IFsm

45

—ME 12T
Diode 12T
(Vk=0V, tp = 10 ms, Ty; = 150°C)

12T 25

20 A

B e AR RS M FL
Gate-Emitter Voltage

Vee

Turn-off safe area

ZATAEX

45 A

FERZh R

Power Dissipation

Po

238
TC=25°C

220 w

AR

Storage Temperature Range

Tste

-65~+150

45,

Junction Temperature Range

TJmax

-40~+175

ARSI
Junction Temperature Range

TJop

_40~+150 C

5l LR R R TR
Maximum Lead Temperature for
Soldering Purposes

TL

260

* VAR HR HRLIAT R 5 e 45 R A

*Collector current limited by maximum junction temperature

AR
e okt 58 FE v e e 45 L B A

FRAS: 202408F

M,

Notes:

1: Pulse width limited by maximum junction

temperature

SillEREBEFRIDERLE
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TTO15N120EQ
454 ELECTRICAL CHARACTERISTICS
m A i) A2k = UNE:ELE - INIR: Ha
Parameter Symbol Tests conditions Min | Typ | Max |Units
KEHE Off —Characteristics
— By = £
R EET.W%%EEF BVces c=250uA, Vee=0V 1200/ - - V
Collector-Emitter Voltage
Vce=1200V, Vee=0V, T\;=25°C - - 1100 | pA
T 4R R FR
I Vce=1200V, Vee=0V, T,=150C - - 2 | mA
Zero Gate Voltage Collector Current CES ct GE Y
Vce=1200V, Vee=0V, T\;=175°C - - 2 | mA
J"_E \‘“ N
[ A 0 A s HEL Y loesr Vce=0V, Ve =20V - - 150 | nA
Gate-body leakage current,forward
I A
SRR i loesk V=0V, Ve =-20V - | - |-150| nA
Gate-body leakage current,reverse
BAK% On-Characteristics
EIRIERGENED
\ Vce = Vee , Ic=250pA 45| - | 65
Gate Threshold Voltage R e YeE. e H
Vee=15V Ic=15A T,=25°C - 116121
TN R F \Y
Collector-Emitter saturation Voltage \/CESAT Vee=15V Ic=15A T,=1507C - 120 -
Vee=15V Ic=15A T,=175°C - 121 -
zh 4% Dynamic Characteristics
v w
%J)\%’ﬁ’ . Cies - 1260 -
Input capacitance ey
gy HL 2 et
: Coes Vee=0V, - | 78| - | pF
Output capacitance
T f=1.0MHZ
S ) A% i LR
. Cres - M -
Reverse transfer capacitance
HI B e 177 A B Total Gate Charge Qg Ve m9B0V [eetBA Ve 5 V. - 12| -
A%~ % Gate to emitter charge Qge TC-:5°C FeT IR - /88| - | nC
HH%-4E H 4% Gate to collector charge Qgc Y - 180.7| -
4% HL fH-Gate resistance Rg f=1 MHz, open collector - 105 - | Q
JH % HL it -short current Isc Vee=15V, Vce=600V, t=10us 75 A
@ Sl lEREBFRIDERLE
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TTO15N120EQ

F4§ ELECTRICAL CHARACTERISTICS
FFR4%ME Switching Characteristics
b H fFo5 WREMH B /N#L Rl OKE AL
Parameter Symbol [Tests conditions Min Typ |[Max [Units
FF i 2EIR I 7] Turn-on delay time td(on) - 20| -
L FHETE] Turn-on rise time tr - 30 -
KT 2EIR I (7] Turn-off delay time td(off)  Vce=600V,Ic=15A,Ry=10Q - | 204 | - ns
T B[] Turn-off Fall time tf Vee=15V - | 252 -
FFiE4#E Turn-on energy Eon Ty=25°C - l047| -
KWFE Turn-off energy Eoff - 113 - mJ
MIFRA5FE Total switching energy Etot - 177 -
JF 5 $EIR I [A] Turn-on delay time td(on) - 18 | -
L FHBF 1] Turn-on rise time tr - 30 -
K SR I A] Turn-off delay time td(off)  Vce=600V,Ic=15A,Rg=10Q - 1290 - ns
T Bt [E] Turn-off Fall time tf Vee=15V - | 402 | -
FF i 45 #E Turn-on energy Eon T\=125°C - 105 -
KWriikE Turn-off energy Eoff - 18] - mJ
ST AR FE Total switching energy Etot - | 23| -
FF )5 2EIR I ] Turn-on delay time td(on) - | 18| -
= FHiE] Turn-on rise time tr - |3 | -
KT SEIR i [A] Turn-off delay time td(off) VCEi6OOV’IC=15A’Rg=1OQ - 298| - ns
T I ] Turn-off Fall time tf \T/G:;Z\C/ - 462 -
FFi# 5 #E Turn-on energy Eon b - 105 -
KW 45i#E Turn-off energy Eoff - 2 - mJ
MIFRAFE Total switching energy Etot - |25 -
RIFBE IR E R KR ABE(E  Anti-Parallel Diode Characteristics and Maximum Ratings

Vee=0V, [rF=15A, T\;=25C - 11.85] 2.2 \
E)lzig?jerjilﬁmard Voltage VF Vee=0V, [rF=15A, T\;=150°C - 155 -

Vee=0V, [r=15A, Ty=175C - |15 -
5&? I/ftewrﬁ—ie recovery time tre -o|2ery - ns
iliicr)lgcjizjE ii%ze recovery charge Qrr Vee=0V, Vr=600V lr=15A - | %44 - nC
LT mm | dF/d= 200A7us - 66| - | A
Diode Reverse recovery Current T\=25°C
MR AR
Diode peak rate of fall of reverse dirr/dt 65 Alus
recovery current during tb

@ SillilEFREBITRIAERLTE
B 202408F JILIN SINO-MICRDELECTRONICS €O.LTD 417
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TTO15N120EQ

H 454 ELECTRICAL CHARACTERISTICS

RIBE R EReE R B KBEE Anti-Parallel Diode Characteristics and Maximum Ratings

FRAS: 202408F

JILIM SINO-MICROELECTRONICES CO, LTD

S [ PRI [8)
Diode Reverse recovery time tre - 361 - ns
S [ PR LA
Diode Reverse recovery charge Qrr Vee=0V, Vr=600V lr=15A - 1800 - nC
T o |dild=200A/ps sl . &
Diode Reverse recovery Current T,=150C '
CER e A
Diode peak rate of fall of reverse dirr/dt - 20 - | Alus
recovery current during tb
K MAX
Parameter ¥ 5 Symbol V. Unit
R H 58y TO-247 TO-263-7L ® A
o ) A 2 1 AL Rth(j-c) IGBT 0.63 0.68
Thermal Resistance, Junction to Case  Rth(j-c) FWD 1.0 11 °C/W
45 B R FARE :
Thermal Resistance, Junction to Ambient Rth(-A) 40 62.5
@ Sl lEREBFRIDERLE
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TTO15N120EQ

4%{F@h%k ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C)

Output Characteristics (150C)

Vge B Vge
60 top 20V 60 Ytop:  20v
17V 17V
50 - 16V 50 - 16V
< 15V - 15V
T 14V < 14V
€40 - 13V 240 - 13V
9 1V = 11V
£ £ v
39 - v £
930 buttom: 7V 530 buttom: 7V
2 8
ko 2
: 20 - 820 -
(&) o]
10 1 ©
10 -
0
0 2 4 6 0 -
0 2 4 6 8
Collector-Emitter Voltage,Vee (V) Collector-Emitter Voltage,Vce (V)
Transfer Characteristics Vcesat vs. Tvj
VCE=20V VGE=15V, Ic=7.5A. 15A. 30A
60 4 A
3
50 =
< 2 30A
>4 S 3 A
= 40 2
g 5o
£ £ 15A
5 30 § 2 _//
B =
=
B 20 £ 7.5A
= £
S =
10 Tj=17 E
Ti=25C 2
0 T T T T 1 E
o
! 6 s 10 12 1 ’ 25 7I5 1é5 1I75
Gate-Emitter Voltage,Vge (V) Junction Temperature,Tvj(C)
@ SillilEFREBITRIAERLTE
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TTO15N120EQ
4%fifghZk ELECTRICAL CHARACTERISTICS (curves)
Diode Characteristic Vf vs. Tvj
Tvj=25°C. 175°C Ic=7.5A. 15A. 30A
60.00 - 47
S
_ 50. 00 § 30A
<3 837
= 40.00 - >
g %
& 8 15A
= 30.00 A = 2 _///
Q >
T 00 - Tvj=175"C g 7.5A
B E
5 250 = 1A
= 10,00 | Tvj=25 £
E
0. 00 ; : . 3 0
0.00 1. 00 2.00 3.00 925 75 125 175
Forward-Voltage,Vf(V) Junction Temperature,Tvj(°C)
Capacitance Characteristic Gate Charge Characteristics
f=1.0MHZ VGE=15V,Ic=15A,VCE=240V/960V
10000 -
15 1
240V ov
CISS 12 1
— 1000
=
@ ~ 91
g 3
2 £
] COSS >
32} 6 -
© 100 -
CRSS 3
10 T T 1 0 T T 1
1 10 100 1000 0 QE(C 150
n
Collector-Emitter Voltage,Vce (V) g(nC)
@ SsililERBFRHERLE
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TTO15N120EQ

4%{F@h%k ELECTRICAL CHARACTERISTICS (curves)

Diode Peak Reverse Recovery Current IGBT Switch
I[7=15A Tvj=25C VGE=15V,Ic=15A,VCE=600V,Tvj=25C
2 40 600 2N
[ iy rpmmm
DUTI 130 0 |
i 15
400 4 fce
< 0 0
[l
2
200 1 :
1004
wﬂ i
Ve
[| i
A0 : . . . -4 100 . . . . . 5
DOEDD Z00E-07 4'””E:I_”."' 'S'(”;E)'”T BUOEAT 1008 DOOE0 10056 200606 300606 4D0E06 SO0E06 600506
Ime
Switching Time vs. IC(257C) Switching Time vs. IC(175C)
VCE=600V,VGE=15V, RG=10Q VCE=600V,VGE=15V, RG=10Q
500 800
— -+ —Tdoni (nS) — -+ —Tdoni (nS)
a00 N T Tis) | N e Tri(nS)
’w; — — - Tdoffi (nS) 2 600 1 — — = Tdoffi (nS)
-~ i ~ Tfi(nS
§ 300 | TFi (nS) ﬂé (nS)
= B 400 |
g g
£ 200 | == = = e
E p y - S e e E | _ 7 = —_—
0 :_._._=_._,_—--.‘-..-.-.-?:'.’ _____ I s s 0 ;—---—----—'"“-“"'—"'-'72---‘-—-1 ________ -
0 10 20 30 0 10 20 30
IC.Collector Current(A) IC.Collector Current(A)
a SsililERBFRHERLE
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TTO15N120EQ

4%{F@h%k ELECTRICAL CHARACTERISTICS (curves)

Dv/dt(Turn off) vs. RG(25°C)
VGE=15V,VCE=600V

Switching Time vs. Rg(175C)
VGE=15V,VCE=600V, Ic=15A

6 - 10000 = =54
(nS)
5 - Tri(nS)
) _
4 - £.1000 - e
—_ L e
2 E —
S F — -
E/ 3 o0
a £
g S 100 | e =
- .E . . M
- B i
11 -
10 ‘
O T T T T T T T T T 1 0 50 100
0 10 20 30 40 50 60 70 80 90 100
RG(Q) Rg.Gate Resistance (ohm)
Switching Time vs.Tvj Switching Loss vs. Tvj
VGE=15V, VCE=600V, Ic=15A, Rg=10Q VGE=15V, VCE=600V, Ic=15A , Rg=10Q
500 T = =Taon 1 (9) 4.20E-03 - —
s T (NS)
— — - Tdoffis)|  _— || T Eoff (J)
_ 400 A Tfi (nS) — — - Etotal(J)
@
£ ~
=
g 300 - ——= H S
; - ul (=} e ————
= - " 2.10E-03 | e .
R= —_—— = e N S U S Lt
= 200 £ -7 -
£ N
& A
100
o e ——— .
25 75 125 175 ' ‘ ‘
25 75 125 175
Tvj-Junction temperature(°C) Tvj.Junction temperature(°C)
@ SiilEREFRINEREE
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4%fifghZk ELECTRICAL CHARACTERISTICS (curves)
Switching Loss vs. Rg(175°C) BVCES vs. Tvj
VGE=15V,VCE=600V, Ic=15A 1c=250uA

1600

6.00E-03
Eon (J) 1550
------- Eoff (J)
5.00E-03 - -~
— — - Etotal(J) 1 ,/
{;\ 1500
§ 4.00E-03 - /
:]0 S‘ 1450 //
£ 3.00E-03 | a /
Q O
E a 1400 -
A 2.00E-03 1 /
1350 /
1.00E-03 - //
0.00E+00 ‘ =
0 50 100
Rg.Gate Resistance (ohm) - 2 . 75 100 125 150 175
T ('C)
VTH vs. Tvj Colletcor current vs.case temperature
1c=250uA VGE=15V, Tvj<175C
7 35 1
S s 30 -
;"f max i
Q 5 < 25 1
S £ 20 -
e min =
© =
£ 3 T
£ g
£ 15
E 2 = 10 |
£ O
'5 1 5 |
1]
©
o 9 i T 1 0 ! | | . .
2 P 125 175 ~40 10 60 110 160 210
Junction Temperature,Tj(C) Temperature, Tvj(°C)
@ SillilEFREBITRIAERLTE
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TTO15N120EQ

4%{F@h%k 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

4 00E-03 1—| —--—Eenll)
Eaff () ]
390E-03 1+ __ — Erotall) -
3.00E-03

2.50E-03 4

2 00E-02 -
150E-02 -
1.00E-02 -
5.00E-04 o
0.00E+00 2222 | . |

Switching Loss[])

IC.Collecter Current(A)

6.00E-03 4+ —--—Eenil)
Eaff ]

—— —Etaral[J) et

5.00E-03 4

4.00E-03 +

3.00E-03 +

2.00E-03 4

Swritching Loss(J)

1.00E-03 +

0.00E+00 . . . .

IC.Collecter Current(A)

Switching Loss vs. Vce(175°C)

Erec 5 Tj FIBIZR VGE=15V,VCE=600V,RG=10Q

3.00E-03 1+ Eon )
------- Eoff (9) -7
-~
2.50E-03 | | — — = Etotal()) -
~
~
- o
~ 7 e
3 2.00E-03 1 o
g P
= D
2 150E-03 { 7 .7
ﬁ » 7~ ”’——f
£ -
Z 1.00E-03 T
5.00E-04 //
0.00E+00 | | |
300 400 500 600 700
Vp-Collector Emitter Voltage (V)

700

600 -

w H )]

o o o

o o o
!

Erec(uJ)

N

o

o
!

100 -

25 75 125 175
Temp(°C)

SillEREBEFRIDERLE

ﬁ&zlg: 202408F @ JILIN SINO-MICROELECTRONICS C©O, . LTD 11/17




Jir)

TTO15N120EQ

$5{F@i%k ELECTRICAL CHARACTERISTICS (curves)

Erec 5 Rg AR Erec 5 If f)ih 2%
VGE=15V,VCE=600V,RG=10Q VGE=15V,VCE=600V,RG=10Q
8 00E-04 6.00€-04
04 I 4,50E-04 - =175
6.00E-04 TEAT5 T=175
5 3
2 »
W 4 00E-04 - W 3.00E-04 4
2.00E-04 ;j_ﬂl_! 1.50E-04 1
o 0 zlu 4lu ﬁI[I sln 100 P OTEDD ' ' ' ' '
0 5 10 15 20 25 30
RG(0) IF(A)
. Reverse bias SOA
Forward Bias SOA . .
VGE=15V, Tvj<175C
].m L 1 L L ELERIL 1 L I‘
100 - j mot Fnrlinearusel
/
10 10 ,/
_ 1
d /
E z
£ ot
=
&)
51
3 1
=S
&
0-1 T T T 1
1 10 100 1000 10000
. 0.1
Collector-Emitter Voltage(V) 1 10 100 1000
V{E (v)
SlilEREBEFTROBAELZE
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4%{F@h%k ELECTRICAL CHARACTERISTICS (curves)

ElRReETHEX Tsc 5 Vge MI#IZR (150°C, VCE=600V)
80 30 -
20 -
- =
10 -
0 T T O
0 200 400 600 800 19 14 16 18
Vee(V)
Vee(V)
lsc 5 Vee IBHZE (150°C, VCE=600V) Tsc VS VCE BJHHZE (150°C, VGE=15V)
105 16 1
14 -
12 -
70
10 -
< 25
g o
- s
35 - 6
4 _
2 _
0 T T 0
10 12 14 400 500 600 700 800
Ve (V) VCE(V)
@ SillERBFROBIELE
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4%fFEh% ELECTRICAL CHARACTERISTICS (curves)

Normalized Transient Thermal Impedance
for IGBT (TO-247)

Normalized Transient Thermal Impedance

for FRD

(TO-247)

1
b1 0=05
5
2 0=03
0
& o1
® D=0.1
£
2 D=0.05
=
=
ﬁ_ 001 0=0.02
r('C/W) | Tau(sec) ||
D=001 0.02118 | 2.31E-05 ||
0.1437 [1.30E-04 ||
Ay 0.2243 |1.34E-03
0.001 0.04758 | 3.63E-03
0000001 000001  0.0001 0.001 001 04 1 10 100
Square Wave Pulse Durtion(S)

10

0.1

Zjc(t)Thermal Response

0.01 r('C/W) | Tau(sec)
0.1408 | 1.73E-04
0.4197 | 6.09E-04
0.6013 |6.53E-03
0.1948 |2.27E-02
0.001 T T T
0.000001 0.0001 0.01 1 100

Square Wave Pulse Durtion(S)

Normalized Transient Thermal Impedance

Normalized Transient Thermal Impedance

for IGBT (TO-263-7L) for FRD (TO-263-7L)
1 1
2 o
01 -
§ 2 o011
g =
— &
] ]
E oo T o1
g E
E £
T 0.001 - . =
) r(C/W) | Tau(sec) =
0.1603 | 3.19E-04 :_J, 0.001 ¥ gingie “r(C/W) | Tau(sec)
0.1641 |9.11E-04 \ L1 \ !
01759 |6.02E-03 —g 23;3 fgf::g;
0.0001 . | 006213 [224£:02 02455 115002
0.000001 0.0001 0.01 1 100 0.1366 | 6.63E-02
0.0001 ‘ ‘ .
Square Wave Pulse Durtion(S) 0.000001 0.0001 0.01 1 100
ShilERBFRHEEIE
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4 MR~ PACKAGE MECHANICAL DATA
TO-247
EAR: b. e. AL D. E.

E2

F3

F1

-

o
-3

2

A
B

D3

A : 202408F

BA{f Unit : mm

62

TR

M,

MM
N SYMBOL T nom T wax
» A | 490 | 500 | 510
ozl 7* Al 190 | 200 | 210
b 115 | 120 | 125
or1_ 5
w Al b1 205 | 300 | 3.05
: b2 195 | 200 | 205
‘®1 | 300 | 310 | 320
o IR ® | 20 | 210 | 220
L ‘c 055 | 060 | 0865
‘D | 2080 | 2100 | 2110
D1 | 1645 | 1655 | 16.65
D2 07 | a7 | 127
D3 | 815 | 820 | 825
E | 1570 | 1680 | 160
ET | 1316 | 1326 | 13.36
B E2 | 240 | 250 | 260
E3 | 610 | 620 | 630
Ed | 1270 | 1280 | 1290
F 075 | 085 | 095
F1 570 | 580 | 50
F2 | 480 | 500 | 510
F3 | 990 | 1000 | 10.10
e 539 | 544 | 54—
T | 1972 | 1982 | 2012
| 403 | 413 | 423
o1 5 7 o
62 E 2 3
04 3 | 15 | 17T
"OP1 | 350 | 360 | 3.0
oz | 709 | 719 | 729
©F3 | 240 | 250 | 260
ar | 231 | 241 | 25
S 605 | 615 | 625
R 030 | 040 | 050
SilliltRBIFRIAEEAE

JILIN SINO-MICROELECTRONICS CO, LTD
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SMEZR~F PACKAGE MECHANICAL DATA

TO-263-7L

——
= ,—L N
————t————t I
./"\
= L/
|
T _
i I P
| -
It 7-b
i __l6-e
I[ I|
| = |
@ﬁ
| -
A : 202408F

BA{S} Unit : mm

A
=) '
| ot
/—“F 7 ;9_ .
\
| _ I I S I R
i | |
| A2_| _ E2 _
[
K__l& ] [] I I
.::\‘II\‘ |
Ll Il ‘_-._ (]
SiliEREBEFRNEREE

JILIN SINO-MICROELECTRONICS CO . LTD

SYMBOL mm
MIN | MAX
A 410 | 4.70
Al 1.00 | 1.60
A2 230 | 2.90
A3 0.00 | 050
b 0.30 | 0.90
b1 0.40 | 1.00
c 0.25 | 0.75
8.80 | 9.40
D1 6.15 | 6.75
D2 5.18REF
E 9.90 |10.50
E1 7.00REF
E2 7.75 | 8.85
e 1.27 REF
14.35 [15.70
H1 0.85 | 1.55
L 175 | 2.65
L1 0.00 | 050

16/17
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EEEW
ARG B AT PR A B B S B o N B AR B AREE, oA T 2, T RS 5 A R AL

—_

2. JESEITHIANE AR AR, WHTEEIIE 5 A " AR -

3. (EHLBR TR A ZHE I S LB R RV, 75 W= MBI m] SE
4. ARULIAS A FRAALEA T3 AN K o

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

BB FRBERAR

AT bk HARE ERTTRYIE 99 5
Mi%m: 132013

HHl: 86-432-64678411

fEH: 86-432-64665812

®dk: www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No.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

@ SillEREBEFRIDERLE
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