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®® N-CHANNEL IGBT

TPO15N120CA

FESH MAIN CHARACTERISTICS

45 Package

Ic 15 A
VcEs 1200 V C
Vcesat_typ
(Vge=15V) .7
Fﬁj‘% APPLICATIONS G
@ jidsae ® General purpose inverters E
® iy e Induction heating(IH)
® UPS HiJi ® UPS
PR FEATURES
© {1 LA ®Low gate charge
OFS HiA ®FS Technology
® i A5 k%, VCE(sat), typ @ saturation voltage:
=17V IC=15Aand  VCE(sat), typ = 1.7V
TC =25°C IC=15Aand TC = 25°C
O ROHS /= iy ® ROHS product

iT#{5E. ORDER MESSAGE

iT # & 5 Order codes .
Ax-%% Tk H &g T K- o e H ®
i < B Marking Package
Halogen—Tube Halogen-Free-Tube Halogen-Reel | Halogen-Free-Reel
TPO15N120CA-GE-B | TPO15N120CA-GE-BR N/A N/A TPO15N120CA T0-247
SiliERBFRHER28
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D.

TPO15N120CA
BT R ATEME ABSOLUTE RATINGS (Tc=25C)
¥ /H value ;1
m H Z = fr
Parameter Symbol TPO15N120CA Unit
mmﬁﬁw—ﬁﬁwaﬁﬁﬁ Vies 1200 v
Collector-Emmiter Voltage
AR R AR R A lc T=25C 30 A
Collector Current-continuous lc T=100°C 15 A
RO KR AR F I G 1
Collector Current — pulse lcm 45 A
(note 1)
AR IE T HR lr T=25T 30 A
Diode forward current [ T=100°C 15 A
TR IE Rk i R
. IFsm 45
Diode pulse current
mm%Wﬁ%m%E Vers 420 v
Gate-Emmiter Voltage
£% X
54 TIEIX ] 45 R
Turn-off safe area
T oh 2=
Feiik jjz. L Po Tc=25TC 200 w
Power Dissipation
A=
1Pl Tste -55~+150 °C
Storage Temperature Range
ShiR
Junction Temperature Range T S5 +175 C
G A e R AR TR
Maximum Lead
. TL 300 °C
Temperature for Soldering
Purposes

PR PRI H e e 4t IR A

*Collector current limited by maximum junction temperature

Sl B FRINERZ &5
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@@ TPO15N120CA

¥4 ELECTRICAL CHARACTERISTICS

m H i) 2% A =G Btk >y NI VA
Parameter Symbol Tests conditions Min | Typ Max |Units
RKEFFHE Off —Characteristics
S zZ= I+
R ﬁgﬁx_ﬁﬁ% ek BVces lc=1mA, Vee=0V 1200, - - V
Collector-Emmiter Voltage
7 2 FL il B2 AR
Breakdown Voltage Temperature |ABVces/AT;|lc=1mA, referenced to 25°C| - |(0.6| - |V/°C
Coefficient
o Vce=1200V,Vee=0V,
T A A P - - - |02 mA
Zero Gate Voltage Collector I
g cEs Tc=100C 1| mA
Current
Tc=175C - - 2 | mA
AL T AR A I HL O
Gate-body leakage current, lceSF Vce=0V, Vee =20V - - 1200| nA
forward
ST MR A PR
Gate-body leakage current, lceSRr Vce=0V, Vee =-20V - - 1-200| nA
reverse
BAFFME On-Characteristics
5 1 FL
\Y Vce = Vee, |c=600pA 45| - |65 V
Gate Threshold Voltage GE() cETYeR H
o M Vee=15V Ic=15A Tc=25C - | 17R5 | V
Collector-Emmiter saturation Vegsar Vee=15V Ic=15A Tc=125C | - | 1.9] -
\/oltage
Vee=15V Ic=15A Tc=175C - |21 - V
FEEE I (k2> lsc Vee=15V Vce=600V 120 A
Short Collector current (Note 2) Tistan<175°C,t<10us
ZhZA4%ME Dynamic Characteristics
i 2 Vce=25V,
LIPANGER . Ciee CE - 1330 - oF
Input capacitance Vee=0V,
i w f=1.0MH
i Hh LAY | Coce z - 1100| - |pF
Output capacitance
A e R
SR I A G HLZS | Coe R
Reverse transfer capacitance
Vce =600V, Ic=15A
fif s\ 1 Total Gate Charge - 100 nC
R i o ge Qo Vee=15V  (note 3)
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@@ TPO15N120CA

454 ELECTRICAL CHARACTERISTICS

m H 5 TR %A > ZE: il > N A
Parameter Symbol Tests conditions Min | Typ Max Units
FrR4EME Switching Characteristics
FF J& #EIR I} (8] Turn-On delay time ta(on) - |80 - | ns
EFFEE] Turn-On rise time e - /65| - | ns
Wi 4B ] Turn-Off delay time  ta(off)  |Vce=600V,I.=15A,Re=10Q0 | . 180| - | ns
N BN TE] Turn-Off Fall time s Tc=25°C  Inductive Load - /80| - | ns
F¥JA #51FE Turn-on energy Eon 20| - | mJ
XKW FE Turn-off ener Eotf 09| - | mJ
aQy
ST FE Total switching energy  [Evota 29| - | mJ
JFJE #ER ] Turn-On delay time  |ta(on) - 1 78] - | ns
b FHiF ] Turn-On rise time tr - /63| - | ns
Wi 4EE R ] Turn-Off delay time  ta(off)  |Vce=600V,Ie=15A,Re=10Q | . [202| - | ns
T 1] Turn-Off Fall time t Tc=175C Inductive Load | _ |115| . | ns
JFJ5 51FE Turn-on energy Eon - 123 - | mJ
F Witk Turn-off energy Eoft - 114 - mJ
M)A FE Total switching energy  [Erotal - (37 - | md
IR R R R i KAEME Anti-Parallel Diode Characteristics and Maximum Ratings
1E i) B Vee=0V, Ir=15ATc=25C | - 18|26 V
Drain-Source Diode Forward VE
Voltage Vee=0V, I=15ATc=175C | - |15 - V
Pk I [H
}i.rnj TXE T[j . trr - 309 - ns
Diode Reverse recovery time
= I Vee=0V, Vr=600V I=15A
) 3]
Qnr dlg/dt=200A/us - |14 - uC
Reverse recovery charge .
N Tc=25C
AR/ =1 R
) IrRM - |73 - A
Diode Reverse recovery Current
PR A I [
}i.ﬁil r}(E T[j . trr - 539| - ns
Diode Reverse recovery time
% 1 Vee=0V, VR=600V [=20A
) A,
Qn dle/dt=200A/us - |45 - uC
Reverse recovery charge )
R Temi7s e
PR I - 156 - | A

Diode Reverse recovery Current

SiilERBFRIGERZE
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@@ TPO15N120CA

#45M THERMAL CHARACTERISTIC

m H 5 =N B fr
Parameter Symbol Max Unit
45 28 7R I BH
" e . Ringc) 0.6 °C/W
Thermal Resistance, Junction to Case
45 B PRI I HH
Thermal Resistance, Junction to Ring-a) 40 °CIW
Ambient
ERE: Notes:
Lo Jokod 5 BE b e s 4 Tk R 1) 1: Pulse width limited by maximum junction temperature
2: PIIRFLERZ BIME RS KT 1 FPR, S v Bk 2: Allowed number of short circuits: <1000; time
IR K 1000 K between short circuits: >1s.
3. kppia: kb gE EE<300ps, 5 7 His<2% 3: Pulse Test: Pulse Width £300pus,Duty Cycle<2 %
SilililERBFRHDBIIRZE
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D,

TPO15N120CA

4%1F#hsE ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics (25C)

Output Characteristics (175°C)

Ic&vcesat Ic&\Vcesat
45000 000
40,000 0.0
35.000 15,000
30,000 + 0000 : +
_ 25,000 _ 000
= =
= 200000 2 oo00
15.000 %0
10.000 0,000
5.000 0
000 0000
0 2 4 .
Voesat{v] Viceiat(y)
Transfer Characteristics .
Vcesat vs. Tj
[ 5.
75.000 4
60.000 -
' = ok =
K] o - 15A+
30.000 4 = _-.-——-___._._._-—-—'—'
15.000 1. & T A
0.000 1
0 5 10 15 0 25 BO TH 100 125 150 175
VGE(V, o
v TiI(C)

Capacitance Characteristics

Turn-On Characteristics vs. Gate

Resistance
2500
‘Common Emitter
Vo =0V, f = 1MHz
- T.=25%
2000 © 100
Ciss
—_— T w -t
= N e et B £ -
% 1500 E - I
r
= E
8 — )
S 1000 £
(=3 =2
8 Coss. =
1 @ Tesast —v
c _ i i i c=23C
=00 Crss I
Te=173T
N—
] 10
1 10 1] 10 20 30 40 50 60 70
Collector-Emitter Voltage, V__ [V] Gate Resistance, R [02]
&5 il £ AIRZE
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D.

TPO15N120CA

Switching Time vs. Rg
VGE=15V,VCE=600V, IC=15A

Switching Loss vs. Gate Resistance

Common Emitter
V.. =600V,V =+ 15V |
1000 | I.=15A T e
T.=25C —— oo . o
T. = 175C-un--- f td(off):
o i
k= i ; -
g i | N ey
EE B . T
[ '('_,_—rv"““"""-" .
o i i
[ =
£ 100 ——
=
=
7]
10
0 10 20 30 40 50 60 70
Gate Resistance, R [©]

Switching Loss [mJ]

Comman Emitter
V. =600V, V =+ 15V
1001 1 =15
T.,=25C —
T =175C =-nn-
... JEon
1 e
L
0 10 20 30 40 50 60 70
Gate Resistance. R, Q1

Turn-On Characteristics vs Ic

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

Turn-Off Characteristics vs Ic

T000
Common Emitter ot
V=1 15, R, =200
T,=25C —
T:: 17570 ==-== e
‘E' 100 ; S e A B A S R S td.(.im.
o o
= g i
= : £
@ e ‘%
5 10 15 20 25 30
5 10 15 20 25 30
Callector Current, |; [A] Collector Current, |, [A]
Switching Loss vs Ic .
Gate Charge Characteristics
. 16 T T T
Common Emitter Common Emitter : ; :
Vo =+ 15V,R, =200 14 | R =400 1z
10| Te=25C T =25C ) //
2 12 : :
- : L ey
= > g :
I g q0v]
o o ;
- g 8 7 -
£ s =
5 2 6 Ve = 200V
= E
- :ol
w o 4
5|
2
0.1 0
5 10 15 20 25 30 20 40 60 80 100 120
Collector Current, |, [A] Gate Charge, Q_ [nC]
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D.

TPO15N120CA

Forward Characteristics

Reverse Recovery Current

30
If&VF T L L B
= 25 I!l."cll:lI 200 i__,-'-"’ — I :
: S I O T et N N I O
9 e N | |
50 E e | ! !
5 I S e e e ey p— 1
[\ I e I o i I
= & A E /-"' I dirdt = 1008 :
2 5 & r = T T =
= 5 LT | i i i
10 = | i i i [
30 @ S B R am B S E S R
< I i i i i
90 a ‘[ T 1 1 —
" 3 | | | | |
0 1 i T T =
g L i i i ]
5 10 15 20 %
0 2 3 L 5
V”\f' Ferward Current | IF [A]
Stored Charge Reverse Recovery Time
400
14000 T T ! T
1 1711 T =
=) i i ‘ —t ™
EI 2000 | : ! ﬂ-ﬂ = 0 . |
o [T aver=200ams T /v"{ : = 300 et = 1008ks
L . i L L -
g '_T'__'_'_T'__';__‘_,'-‘f L I = — —
g i i [— ] [
£ B Ol ‘:‘_ // -:- dikdt = I:CI.—..U-; :_ > 0o L
rl F— s — e —— - —] & 0 —
i i i = —
€ 5000 1 i . I ] " difdt = 200Aus
g _?_/.%_ -ttt b
(nd [ | | | |
= 4000 7 i 1 i [ $ 100
5 t t 1 l t o
B 2000 [— i l i I s
| ! 4
H H 1 1 ¥
0 | 1 | | | ]
5 o 15 20 25 5 10 15 20 25
Forward Current , |, [A] Forward Current , |- [A]
Forward Bias SOA Transient Thermal Impedance
Tc=25°C, VGE=15V, Tj<175°C
T TT T 10
100 == Tl i
E:lc MAX (Pulssd B
e g
[--lc MAX (Continuous -
E 10 100ps, 2
o &
= ms o
£ d
E DC Operation 9
3 ; ]
s ‘ i .
E Single Nonrepetitive é i
& 01| PuseTe=25C 2 T
Curves must be derated " | f: |
linearly with increase single puise 5 lehctoan' 12
in temperature Feak Tj= Fimx g+ T,
0.01 1E3
0.1 1 10 100 1000 1ES 1E4 E3 o L 1 1
Collector - Emitter Voltage, V . [V] Rectangular Pulse Duration [sec]
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Jir)

TPO15N120CA

SMEZ R~ PACKAGE MECHANICAL DATA

OP

M

=l

JiAs: 201910A

Q1

Iy

|

diLAM BiND MICROCLECTRONICE oo ., LTD

|75 '
isymbol |MIN MAX
(ﬁ— 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
l b 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
SliEREBIRMBRZE
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D.

TPO15N120CA

AEEI

1.7 AR L B 0 AT BR 24 =] 7 b 1 B 20
NEAHAE AR, iR s, e
g5 A F .

2 SR FIANE A A bR, WA RERIE S 2
GEN:1S
3.7 HL B BT N A L SRR I 430 fe K

WUEME, TR A S

AL AS U FRA AR A T3 41

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.

KREAN
EHAERE FRBBIRAR

Nk A E AR 99 5

Mi4m: 132013

MAl: 86-432-64678411
f£H.: 86-432-64665812
MHE: www.hwdz.com.cn

TIAEHER
Hohk: AR HARTTIRDIE 99 5

Mi4m: 132013
Hif: 86-432-64675588
64675688
64678411-3098/3099
1£ . 86-432-64671533

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

MARKET DEPARTMENT
ADD: No0.99 Shenzhen Street, Jilin City, Jilin
Province, China.
Post Code: 132013
Tel: 86-432-64675588
64675688
64678411-3098/3099
Fax: 86-432-64671533
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