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FESH MAIN CHARACTERISTICS
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@@ JTO35N120F/PB1E

HITRABEME ABSOLUTE RATINGS (Tc=257C)

IGBT, #258%/#I5h. B IGBT,Inverter/Brake-Chopper

m B S o5 /G- B
Parameter i Symbol Value Unit
B e AR ML — R B B R
JE T,;=25TC Vees 1200 \%
Collector-Emmiter Voltage
AR R AR F A T,=100C, T,;=150C; | 35
Collector Current-continuous | Tc=25C, Tvj=150C ¢ 54 A
RN PPAE AR R G 1
Collector Current — pulse tp=1ms lem 70 A
(note 1)
A 1] 3 [t
Eimﬂﬂ*&ﬁ.ﬁ‘ﬁ&%r Veee 420 v
Gate-Emmiter Voltage
B I [
AL T_Ij o VGE=15V,VCE=600V tsc 10 Ms
short circuit time
ErTh 2
Feiik jjz. o T.=25C, T,;=150C Po 178 w
Power Dissipation
é)ﬂ:l:/ﬂ%'lﬁ ijmax 150 C
JunctionTemperature Tyiop -40~+125
ZHRE, HIER/FRD, Inverter
® H M 5 ¥ E Bfr
Parameter Symbol Value Unit
HE g I
PR SRR T, = 25°C Viaw 1200 v
Repetitive peak reverse voltage
HESEIE [F) B FRIR | 35 A
F
Continuous DC forward current
_I—_E I m& N
Iﬁjig EF/TEEE{?I{ tp =1ms IFRM 70 A
Repetitive peak forward current
’t- V=0V, t=10
N R ’ 1t 220 A’S
It value ms, T,;= 150°C
SillilERBFRNERLE
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JTO35N120F/PB1E
—iRE, #I3h. Hrk/FRD, Brake-Chopper
m A M fF 5 ¥ HE BAr
Parameter Symbol Value Unit
g i
IR T, = 25°C Viaw 1200 Vv
Repetitive peak reverse voltage
HESEIE A B FRIA | 10 A
F
Continuous DC forward current
IE i ﬂ]&l ey
I-lnj E $1EAEE{}IL tp =1ms IFRM 20 A
Repetitive peak forward current
°t- V=0V, t=10
fE R ’ 2t 14 A%S
1t value ms, T,;=150°C
ZHRE, ¥EREZ/Diode, Rectifier
m A M 5 BoE | R A
Parameter Symbol Value Unit
HE g i
Sl E 5 MR L T, = 25°C Viru 1600 Vv
Repetitive peak reverse voltage
K IE R 07 i FIR (BFE )
Maximum RMS forward current T.=100C lerMSM 50 A
per chip
BRIt 2 7 AR LA
Maximum RMS current at T.=100C lrmsm 50 A
rectifier output
t, =10 ms, T,j= 25°C
TE [0 IR L P R 450
t, = 10 ms, T,; = 150°C lesm A
Surge forward current 370
IPt-18 tp = 10 ms, T,;= 25°C 2 1000 A’S
I’t value tp =10 ms, T,;= 150°C 685 A’S
SillilERBFRNERLE
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¥4 ELECTRICAL CHARACTERISTICS

IGBT, #258%/#I5h. B IGBT,Inverter/Brake-Chopper

B "5 WAK M BN | BB BK | B

Parameter Symbol| Tests conditions Min | Typ | Max | Unit

X5 Off —Characteristics

S H AR — S Ao 5 L

Collector-Emmiter Voltage Ces |lc GE

T T B FAR I LR Vce=1200V,Vge=0V,

Zero Gate Voltage Collector lces i - - 1 mA
TC:25 C
Current

1E A AR A s LY
Gate-body leakage current, lgese  |Vce=0V, Vge =20V - - 200 nA
forward

S R A4 IR AL
Gate-body leakage current, lcesr  [Vce=0V, Vg =-20V - - -200 nA
reverse

WA On-Characteristics

IR

Vv Vee = Vae, 1c=0.25mA | 52 | 585 | 65 | V
Gate-Emmiter Threshold Voltage | o " | ¢~ 7687 ¢

Vee=15V,Ic=35A

(R IER 3 Tc=25C - 1.7 | 22
Collector-Emmiter saturation Vcesar |[Tc=125°C - 1.95 - V
\/oltage Tc=150"C - 2.05 -
FLEE IR (7 2) Ve=15V,Vce=600V,tsc

lc so . 220 A
Short Collector current (Note 2) < 10us Tc=257C
Zh 45 Dynamic Characteristics
) % V=25V,
LRGN . Ciee CE ) 4.6 nE
Input capacitance Vee=0V,
i 7% f=1.0MH
B L | o z ] 0.2 -
Output capacitance

N

SR IR A HLAS Coe -~ looas O

Reverse transfer capacitance

SiililEREBFRIGER LS
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JTO35N120F/PBI1E
44 ELECTRICAL CHARACTERISTICS
IGBT, #358%/#I3h. $78% IGBT,Inverter/Brake-Chopper
W H 5 WA BN | BAE | BK | B
Parameter Symbol| Tests conditions Min | Typ | Max | Unit
FFR4EME Switching Characteristics
Tc=25C
)3 #EIR S ] Turn-On delay time | tq(on) ¢ 52 ns
Tc=25C
L FHBF1E] Turn-On rise time t, ¢ 31 ns
Tc=25C
S 4E3R I 7] Turn-Off delay time | ty(off) ¢ 82 ns
‘ ' VCC:600V,|C TC:25°C
N B[] Turn-Off Fall time tr  |=35A,Rg=13 171 ns
Q,Vee=15V Py
Tc=25"
FFiE$#E Turn-On energy Eon ¢ 2.4 mJ
Tc=25C
KWriFE Turn-off energy Eoit ¢ 1.49 mJ
Tc=25C
MIFRAFE Total switching energy| Eio ¢ 3.89 mJ
Tc=150C
FFJ& #EIR I [8] Turn-On delay time | tq(on) ¢ 53 ns
Tc=150C
_bEFFiE] Turn-On rise time t, ¢ 51 ns
Tc=150C
ST AR I} (] Turn-Off delay time | tq(off) ¢ 130 ns
‘ . VCC:600V,|C TC:lSOOC
NP ] Turn-Off Fall time tr  |=35A,Rg=13 291 ns
Q,Vee=15V -
Tc=150"
FFiE 45 #E Turn-On energy Eon ¢ 2.45 mJ
Tc=150C
KW 45kE Turn-off energy Eoff ¢ 2.47 mJ
Tc=150C
S FFRAFE Total switching energy|  Eor c 4.92 mJ
WA Ha 4 = & Total Gate Charge Qq Vge=-15V... +15 V - 165 - nC
Puas bl ) Reint  |f=1 MHz, open collector 3.4 Q
Internal gate resistance
g — Al
Thermal resistance junction to Rinac NIGBT per IGBT 0.6 0.7 | KWW
case
SERBFRIOHBEIO
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D.

JTO35N120F/PBI1E

H 3 — B A H £/MGBT per IGBT
Thermal resistance case to Rinch | APaste =1 W/(m-K) / 0.6 KW
heatsink Agrease = 1 W/(m-K)
TR IR
Temperature under switching Tyiop -40 125 C
conditions
—iRE, HIEE/FRD, Inverter
m H 5 R A B | BE | ;K | BAL
Parameter Symbol| Tests conditions Min | Typ | Max | Unit
B4R Diode Characteristics
VGE=0V, IS=35A,
< & ' - 1.65 | 2.15 \Y
LIRS TC=25C
Drain-Source Diode Forward Ve
VGE=0V, IS=35A,
\/oltage - 15 - \%
TC=150C
Pk I A
fi.rtﬂ Pk 2 B[] . t, . 264 - ns
Diode Reverse recovery time
Pk T VGE=0V, VR=600V
&.W R Qrr - 4000 - nC
Diode Reverse recovery charge IF=35A
SR AR | dIF/dt=500A/us a A
Diode Reverse recovery Current RRM TC=25C
M =1
&F" WALtk Erec 0.7 mJ
Diode Reverse recovery energy
PRI BT [
Diode Reverse recovery time
PRI LAt VGE=0V, VR=600V
fiﬁ KR Qn - 7309 - nC
Diode Reverse recovery charge IF=35A
PALL/S XN | dIF/dt=500A/us " A
Diode Reverse recovery Current RRM TC=150C
;f =
&FJ LA Erec 15 mJ
Diode Reverse recovery energy
g — bl
Thermal resistance junction to Riac | B4 per diode 0.8 KW
case
b3 — B AR BAN L per diode
Thermal resistance case to Rinch | APaste =1 W/(m-K) / 0.75 KW
heatsink Agrease = 1 W/(m-K)
TR T IHRLEE
Temperature under switching Tyiop -40 150 T
conditions
SilERBIFROEEIG
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JTO35N120F/PB1E
—iRE, #zh. HriE/FRD, Brake-Chopper
W H 5 WA %A BN | BB | BK | B
Parameter Symbol| Tests conditions Min | Typ | Max | Unit
—iREREHE  Diode Characteristics
VGE=0V, IS=10A,
s 4% ’ - 1.8 2.2 \%
ErR _ TC=25TC
Drain-Source Diode Forward Ve
VGE=0V, IS=10A,
\/oltage . - 1.75 - \%
TC=150C
S [ PRI 18]
. . trr - 55 - ns
Diode Reverse recovery time
R Y = =
fif&l VRS2 FLfi oy VGE=0V, VR=600V ) 350 ) nc
Diode Reverse recovery charge IF=10A
4GRS =R N | dIF/dt=800A/us 13 A
Diode Reverse recovery Current RRM TC=257C
j‘ =
fi_rﬂ KB Erec 0.25 mJ
Diode Reverse recovery energy
=R
fy‘ﬁl VK 52 It (8] | ¢ ) 150 ) s
Diode Reverse recovery time
‘f T = =
fif&l VRS2 FL A oy VGE=0V, VR=600V ) 800 ] nc
Diode Reverse recovery charge IF=10A
RIS HL I | dIF/dt=800A/us 10 A
Diode Reverse recovery Current RRM TC=150C
S R 454
) Erec 0.6
Diode Reverse recovery energy
45— Hh e AH
Thermal resistance junction to Riuc | B4 per diode 1.95 | KW
case
AR e — B AR FARH AN ZHE per diode
Thermal resistance case to Rich | APaste =1 W/(m-K) / 1.3 KW
heatsink Agrease = 1 W/(m-K)
TN B2
Temperature under switching Tyjop -40 150 T
conditions
SillilERBIFRIAEELE
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JTO35N120F/PB1E
44 ELECTRICAL CHARACTERISTICS
IR, EF:’/Diode, Rectifier
W H 5 WA %A BN | BA | BOK | B
Parameter Symbol| Tests conditions Min | Typ | Max | Unit
—iREREHE  Diode Characteristics
[EFIREE CEJT) Ve Vee=0V, 1:=35A - o095 | 13| v
Diode Forward Voltage
AR R Tvj = 150°C,
Ir 1 mA
Reverse current Vg =1600 V
45— HhFe
Thermal resistance junction to Ric | BNt per diode 1.05 | 1.15 | KW
case
A FE — BIAAS FAH AN ZHE per diode
Thermal resistance case to Ricnh | APaste =1 W/(m-K) / 0.95 KW
heatsink Agrease = 1 W/(m-K)
TR REAVECEFE/NTC-Thermistor
m B e | B | BB | &K | B
Parameter Symbol| Min | Typ | Max | Unit
‘;matme?feﬂﬁtame - Rysc | 475 | 5 | 525 | kohm
B i) 5 Nl T - - 10 Sec
YN SIES - Prnax - - 10 nW
g:f/ﬁalue Et‘)[g%gi%’_gﬁgm)]x'”(Ra’Rb) Bosso |3346.2| 3380 [3413.8| K
TARIRE - -50 - 200 C
TR Notes:

1a ki B8 5 b e et 4 I BR )
2: PIRHEHEZ RIS 1 AP, SevrJe sl ik

HITRE R KR 1000 ¥

WiAs: 202202B

between short circuits: >1s.

SillERBEFRINERZAE
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2: Allowed number of short circuits: <1000; time
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1: Pulse width limited by maximum junction temperature
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BidieM:/Module Characteristics

m H 5 A& BN | BAE | BK | Bfr
Parameter Symbol | Tests conditions Min | Typ | Max | Unit
A Vv RMS, f =50 Hz, t = 25 KV
IsolationOtestOvoltage ISOL 1min '
AT £ c
Material of module baseplate
TR
P A 2% (class 1, IEC 61140)
) . A . Al203
Internal isolation Basic insulation
(classl, IEC 61140)
i T BT C Tus ]| .
| CHEERTERA) terminal to heatsink '
. Sh = om mm
Creepage distance i -
; : - 6.3 -
Terminal to terminal
S - N
FHL /=[] R terminal to heatsink
g 2l mm
Clearance i - i T i 5 i
Terminal to terminal
FHXT FLIR 4R 4
Comperative tracking index CTl 200
Juh =K b
A IR B
Stray inductance module Lsce 30 nH
B 5] e FBH, o -85
Module lead resistance Rccee 6 mQ
terminals chip
fifi A7 il 5 .
Storage temperature Tstg -40 125 C
ZH )
Anpresskraft fur mech. Bef. pro F 40 80 N
Feder mountig force per clamp
HiE
Weight i 39 i 9
SillilERBIFRIAEELE
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4%{F#heE ELECTRICAL CHARACTERISTICS (curves)

IGBT Typical Output
Characteristics(Tvj=257C)

IGBT Typical Output
Characteristics(Tvj=150C)

180.00 vge
top: 20w
160.00 A 17v
15v
_ 140,00 - 13v
< 11v
]
e 120,00 v
g buttom: 7v
c 100,00 |
=
o
5 80,00 -
H
= f0.00 o
o
o
40.00 A
20,00 A
0.00
0.00 2.00 4.00 6.00 8.00

Collector-Emitter Voltage,Vce (V)

IGBT Transfer characteristic
VCE=20V

180,00 -
vge
160.00 -top: . 20v
17v
. 40,00 4 15w
< 13v
o
= 120,00 11v
|- ov
g 100,00 - buttom:7u
3
o
5 80.00
g
= #60.00
Q
o
40,00 A
20,00 A

0.00 2.00 4.00 6. 00 &.00
Collector-Emitter Voltage,Vge (V)

IGBT Vcesat vs. Tj

160.00 A

140.00

120.00 - =2y

10000 1 Tj=150C !
BO0.00 4
60,00 4

40.00 A

Collector Current,lc[A]

20,00 +

0.00 T T

3.00 g. 00 9.00 12.00 15.00

Gate-Emitter Voltage,Vge (V)

5-
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R
1]
z
= 80A
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o
> 40A
T 5
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N i N L
!
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g
S
0 | |
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Junction Temperature,Tj(C)

IGBT Switching Loss vs. Tj IGBT Switching Loss vs. IC(257C)
VGE=15V, VCE=600V, IC=35A, Rg=13Q VGE=15V,VCE=600V,Rg=13Q
16
6 r—pFb—--—--—-"— | | | T Eon (mJ)
_______ ::E:ji 14 Eoff (mJ) !
5 — — — Etotal(mJ} - - =+ = Etotal(mJ) /‘,
______ i 12 | s
£ 4 =77 _ g
I
I E
14 4
2
0 T T
25 75 125 175 0 i | | | | |
Ti-Junction temperature(C) ’ ° 20I(Z.(Zoll(-:ti?erCurr:r?t(A) % %0 0
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Transient Thermal Impedance
(IGBT)

1 | — T

H Zinuc : IGBT |

Znuc [KIW]

RBSOA of IGBT

1| — — 1=- cnip

Iz, Modul

k& [A]
S

1

l

\

200 400 600 800 1000 1200
Vee [V]

1400

Inverter FRD

Transient Thermal Impedance

0,1
i 1 4
r[K/W]: 0,06769 0,2709 0,1523 0,1052
Tls]: 0,002345 0,0282 0,1128 0,282
0.01 [ TOT TIO000 11
0,001 0,01 0,1 1 10
t[s]
Inverter FRD
Forward Characteristics
300
250

[l
(=1
(=}

Tj=150°C

Forward-Current,If(A)
I

0. 00 0. 50 1.00 1. 50 2.00 2. 50 3
Forward-Voltage Vf(V)

. 00

Zinic [KIW]

0,01

10

H

Zunic : Diode |

0,01 0,02 0,05 0.1

| it 1 2 3 4 111
r[K/W]: 0,0486 02673 0,2592 0,2349 || |||

0,001

| sl
I | I A |
1

0,01 0,1
t[s]

NTC-Thermistor-temperature
characteristic(typical)

P SRS LS S O S S 03
TTr === S===S= = ==l
Esn=nea=s EEEmes —

E=————————————=—————————== =02

I {
0 | ke
~50-40-30-20-10 0 10 20 30 40 S0 60 7O B0 90 100 110 120 130 140 150 160 170 160 190 200 210 220 230 240 250 ;gﬁ
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MR~ PACKAGE MECHANICAL DATA

Circuit diagram

[ 1o—s

N\ /]

N/

L 70

L 3o

N\ /)

N /

WiAs: 202202B
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NB EU EV Ew
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JTO35N120F7PB1E
Package outlines %47 Unit: mm
n
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22,503 16 .16 ]
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O
I | | —
—
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Restricted area for thermal interface material
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AREM

1. EARRERR TR A RA B B S 2 N BN A S ACEE, IR ATy 50, TR S A
R

2. VKISV AT A F AR, A BER I 5 A R AR .

3. FEHEEBCTHIN 1 AN S S A0 e R BUE AR, 5 U e R BE AL T FE A

4. RUHIPIA A EA T A F

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.

BRAEAN

EHEREB TFRBBIRAE

AFbE: ARG ERTTIRYIET 99 5
Mi4: 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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