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FESH MAIN CHARACTERISTICS

lc 50 A

VCES 650V

Vcesat-typ (Vge=1 5V) | 1.6V

Fﬁj‘% APPLICATIONS
@ Ui Ay oy e General purpose inverters
O UPS Hij o UPS
® B L% ® Motor control
Fr e FEATURES
© fEC AR Ha A ® L ow gate charge
®Trench FS #iA ® Trench FS Technology
O ROHS /= iy ® ROHS product

iT#{E2 8. ORDER MESSAGE

4% Package]

iT & B 5B Order codes

Fx-%% X%k FE-4 I~ 2 o = 2 *
o L o x Marking Package
Halogen-Tube Halogen-Free-Tube Halogen-Reel | Halogen-Free-Reel
JTO50N065WED-GE-B JTO50NO065WED-GE-BR N/A N/A JTO50N065WED TO-247
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BT RATEME ABSOLUTE RATINGS (Tc=25C)
) I:. j
m A i = % {8 value B ﬁ
Parameter Symbol Unit
E'Tj::_‘ I Ny E
B A LR E%WEM%F Ve 650 v
Collector-Emmiter Voltage
*HE SRS AR FIR lc T=25C 100 A
Collector Current-continuous lc T=100C 50 A
ORISR AR FB IR G
lcm 200 A
Collector Current — pulse (note 1)
TR T ] LR e T=25C 100 A
Diode forward current I T=100°C 50 A
AR IE 1A K L IR
Diode pulse current Iesu 200 A
mm%Wﬁ%m%E Vers 420 v
Gate-Emmiter Voltage
W SN S ) M F I
Transient Gate-emitter voltage(t,<<10us, D<< VGEs +30 \%
0.010)
ZATAEIX ) 200 A
Turn-off safe area
Bl Th 2
FeE Po Te=257C 437 W
Power Dissipation
I éﬂ::El
e , Tvs -40~+175 °C
Operating Junction Temperature Range
=
ol Tsro -55~+150 °C
Storage Temperature
G b e R R
Maximum Lead Temperature for Soldering TL 300 °C
Purposes

* A A P R FELIAT Y 5 v 4 1 PR A

*Collector current limited by maximum junction temperature

R
1a ki 98 F5E b e et 0 O PR )

Notes:

1: Pulse width limited by maximum junction temperature
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44 ELECTRICAL CHARACTERISTICS
m B 75 =] A %A BN | A BOK | AL
Parameter Symbol Tests conditions Min | Typ |Max |Units
KR Off —Characteristics
/S =S zZ= £
SR SO BVces  1c=250uA, Vee=0V 650 | - | - | V
Collector-Emmiter Voltage
7 o R IR P AR
Breakdown Voltage Temperature ABVces/AT,|lc=0.5mA, referenced to 25°C | - 06 | - |V/°C
Coefficient
FEME T 4R R A LR
I Vce=650V, Vee=0V, Tc=25C| - - | 40 | UA
Zero Gate Voltage Collector Current CES cE eF ¢
TE Ta) MR A I FEL IR
Gate-body leakage current, lceSE Vce=0V, Vge =20V - - 1200 | nA
forward
S5 e MR A PR
Gate-body leakage current, lcesRr Vce=0V, Vge =-20V - - [-200| nA
reverse
BAHEPE On-Characteristics
CIEIERGENES
V Vce = Vee, 1c=250pA 45| - |65 V
Gate Threshold Voltage GED cETeE e H
H []ji e
AR _ Vee=15V,  Ic=50A
Collector-Emmiter saturation Voltage|Vcesar . -116 (22| V
Tc=25C
A3 Dynamic Characteristics
A 3
PR GS | Cies - 13435 - | pF
Input capacitance VemB\
Yyt L e
: Coes Vee=0V, - 283 | - pF
Output capacitance
= et th f=1.0MHz
=] I
; : Cres - 798| - | pF
Reverse transfer capacitance
M He 7 =L & Total Gate Charge Qg e 520V 1.o50A. Verels ¥ | 121.0] -
MBI - B2 5F % Gate to emitter charge | Qge TCS;S"C TR eET - |316| - | nC
c=
W% -4 Hi A% Gate to collector charge | Qgc - |51.3| -
HiA% H BH -Gate resistance Rg f=1 MHz, open collector - 20| - | @
JH % HLit -short current Isc Vee=15V Vce=300V tsc< 10ps| - | 255 | -
Sl lERB T RIODEELS
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B4 ELECTRICAL CHARACTERISTICS
FrR4FHE Switching Characteristics
% A % & W2 B | | Bk | s
Parameter Symbol Tests conditions Min | Typ | Max | Units
FFJ5 ZEIR ] Turn-On delay time ta(on) - | 3| - ns
_EFFEFE] Turn-On rise time tr - 1100 | - ns
W LEIR ][] Turn-Off delay time ta(off) Vce=400V,1:=50A,Rc=10Q - 134 - ns
T B[] Turn-Off Fall time s Vee=15 V, Parasitic ductance=75nH - 75 - ns
FFiE$#E Turn-On energy Eon Tc=25T - | 155 - mJ
SFeWiAE Turn-off energy Eoff - 1115 - | mJ
BT RAFE Total switching energy Etot - 27| - mJ
FF J5 IR FF 1] Turn-On delay time ta(on) - 1032 ] - ns
b FBF1E] Turn-On rise time tr - 93 - ns
KW IEIR I 8] Turn-Off delay time ta(off) Vee=400V,1:=50A,Rs=10Q - | 161 | - ns
T £ E] Turn-Off Fall time t; Vee=15 V, Parasitic ductance=75nH - 159 | - ns
FFiE#i#E Turn-On energy Eon Tc=175C - 1158 - mJ
KWiHiFE Turn-off energy Eoff - | 18| - mJ
SIFAFE Total switching energy  |[Etot - 1338 - mJ
SOFBE R R e i KBUE . Anti-Parallel Diode Characteristics and Maximum Ratings
AE A] s v Vee=0V, Ig=50A,Tc=25°C - 1195| 24 | V
Drain-Source Diode Forward Voltage F Vee=0V, I.=50A,Tc=175°C - 175 - \J
N
}imr E —J‘Ij . trr - 20.2 - ns
Diode Reverse recovery time
Vee=0V, Vr=400V, [;=50A
AR /3= ek} B
Qrr dlr/dt=200A/us - 1139 - nC
Diode Reverse recovery charge .
Tc=25C
SRR LR
IrRrRM - 1.26 - A
Diode Reverse recovery Current
i
ARV E=Rinn _ t, - 128 - ns
Diode Reverse recovery time Vee=0V, Vr=400V, [r=50A
dI/dt=200A/ps
SRS AT orr F : v |30 - e
Diode Reverse recovery charge Tc=1757C
SR T KL FR [V - 9% - A
Diode Reverse recovery Current
E4¥1 ELECTRICAL CHARACTERISTICS
i H Parameter & 5 Symbol MAX B A7 Unit
45 38 72 [ #BH Junction to Case IGBT Rith(-c) 0.343 °C/W
253 52 I #BH Junction to Case diode Ring-c) 0.47 °C/W
25 F) R85 i PBH Junction to Ambient Rin(-A) 40 °C/W
SllERBIRHEELE
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Output Characteristics (25C) Output Characteristics (1757C)

$5{EfhZk ELECTRICAL CHARACTERISTICS (curves)
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vge

=1
=
=

1 top:

[ = = = ]
[ R

=]
=

Collector Current,lc(A)
=

200 vee
top: 20v
180 17w
15v
160 i
140 11v
9w
120 v
buttom:

Collector Current,lc(A)
g

20 a0
60 60
40 40
20 20
I a
a 2 4 6 g 10 0 2 4 & g 10
Collector-Emitter Voltage Vee (V) Collector-Emitter Voltage,Vce (V)
Transfer Characteristics Vcesat vs. Tj
200
P
< 180 >
£ 160 o
[=)]
g 140 S
O 120 2
£ 100 5
@ =
= (vl
3 80 =
. 60 s
(&) wn
= 40 o i i : —— -
! T ! N N A I I ]
S 4/ T B Wl
o=t S 101 | 1 1 5 s
0 2 4 6 8 10 12 14 16 18 25 50 75 100 125 150 175
VGE,Gate to Emitter Voltage(V) TJ,Junction Temperture (C)
VF vs. Tj VTH vs. Tj
3.5
£ S
= 3 <
§ et g
2 L
-EZ.E 1 >°
m
2 T
2 0
50A 7
2
L
1.5 -K F
£
> = <
) | | | | | | 2 : : : : : :
a5 B0 5 100 195 150 175 25 50 73 100 125 150 175

Junction Temperature,Tj(C)

TJ,Junction Temperture (C)

Diode Characteristic

Colletcor current vs.case temperature
VGE=15V, Tj<175C
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100 110
100
;EJ 80 90
§ 80
T 60 70
g g:m
£ 40 =50
— 40
I.I<‘__' 30
- 20 20
10
0 1 2 3 4 5 0-50 1} 50 100 150 200
VF(V),Forward Voltage T (<)
Gate Charge Characteristics Capacitance Characteristic
VGE=15V, IC=50A VGE =0V, f=1.0MHZ
1 | | | 8000 e
o | N VGS=0V, f=1MHz
> 18 R Ciss=Cgs+Cgd, Cds SHORTED
g 16 VDS=130V  ~ [=% g;isé::%gdiJngd
= 14 VDS=325V | N ~
S 0 VDS=520V 3 4000
- o
@ 1]
£ 10 ,4;?, & 3000
£ /f Q
w8 g
R / 2 5000
g / ©
3 4 / © 1000 =
2 IC=50A  —| .
= 0 | o Ju i : i
0 30 60 90 120 150 0.1 1 10
Q,, Total Gate Charge (nC) Vos,Drain-to-Source Voltage (V)
Switching Time vs. IC(25C) Switching Time vs. IC(175C)
VCE=400V, VGE=15V, RG=10Q VCE=400V, VGE=15V, RG=10Q
= = Tdoni(nS) — + + = Tdoni(nS)
250 Tri (nS) R 350 Tri(ns) |
= = = Tdoffi (nS) 4 = = = Tdoffi(nS)
—~ TH (nS) 'd 7300 i (n
g%goo IN prg @ e
o ~ 7
£150 - ~ P
2100 - LT
c ’AL
(&)
£ 50 | 7 e = _-
— o o e o 50 o o e
Ug) 7(. Ug) _ P P gy P pe
0 ‘ ‘ ‘ : 0 ‘ ‘ ‘
5 25 45 65 85 5 25 45 65 85
IC.Collector Current(A) IC.Collector Current(A)
Switching Time vs. Rg(257C) Switching Time vs. Rg(1757C)
VGE=15V, VCE=400V, IC=50A VGE=15V, VCE=400V, IC=50A
SiililERBRIAEEZE

A : 202304F

JILIN SINO-MICRODELECTRONICS CO L LT

7/11




A : 202304F

JTOS0NOGSWED
= + « == Tdon i (nS) = + « = Tdoni(nS)
1000 = T e 1000 = T e
. THi (nS) L - ﬂ?mg;) — - -
n — 2] T
=) i "= -~
[} -~ ] 7
i ’____-— k) | ——____—— . — .
g)100 7 — = g)100 = -
5 | 5 -
@) @)
10 T 10 T T T T
0 50 0 20 40 60 80
Rg.Gate Resistance (ohm) Rg.Gate Resistance (ohm)
Switching Time vs.Tj Switching Loss vs. Tj
VGE=15V, VCE=400V, IC=50A, Rg=10Q VGE=15V, VCE=400V, IC=50A, Rg=10Q
=« « = Tdoni(nS) — .« = Eon(J)
200 i) 5.0E-03 1 __o_. Eot )
— e = Tdoff i (nS)
/(5175 1 i (nS) — — — Etotal(d)
£150 - 34.0E-03 1
() —— 0 —
E125  p— 83-0E‘03 1 e — — —
100 T eeeccaccccea- p
o - (@]
< 75 1 £ 2.0E-03
= < — ¢ ¢ e s ¢ e e ST T
2 50 £op0s P77
(%25_____ (%
O T T T T T 0.0E+Oo T T T T T
25 50 75 100 125 150 175 25 50 75 100 125 150 175
Tj.Junction temperature(°C) Tj.Junction temperature(°C)
Switching Loss vs. IC(257C) Switching Loss vs. IC(175C)
VGE=15V, VCE=400V, Rg=10Q VGE=15V, VCE=400V, Rg=10Q
— . — Eon(J) =+ = Eon(J)
3.0E-03 1 e Eoft (3) 4.0E-03 - Eoff (3)
= = — Etotal / = = — Etotal(J)
__2.5E-03 oo Y 35603
2 3.0E-03 - 7
9 2.0E-03 /7 2 7
4 8 2.5E-03 A
- / - 7
= 1.5E-03 % 7 o 2-0E-03 1 S
c — c ="
£ = ‘= 1.56-03 1 ~ =" .7
5 10803 _ -~ I o S e
E P SLOE0Y  moen R
G 0504 ’ﬁ_—"/ - ? 5.0E-04 €=~ . -
0.0E+00 —— ‘ ‘ : 0.0E+00 =" | | |
5 15 25 35 45 5 15 25 35 45
IC.Collector Current(A) IC.Collector Current(A)
Switching Loss vs. Rg(257C) Switching Loss vs. Rg(175C)
VGE=15V, VCE=400V, IC=50A VGE=15V, VCE=400V, IC=50A
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— .+ = Eon(J) — = Eon(Q)
8.0E-03 - ot ) 1.0E-02  _______ et )
7.0E-03 4 | — — — Etotal() 9.0E-03 1| — — = Ewnl)
=~ - ~8.0E-03 -
2 6.0E-03 - ~ 2
g ~ & 7.0E-03 - ~
S 5.0E-03 | ~ O 6.0E-03 | — -~
=, 4.0E-03 | = . 5,5.0E-03 —
£ 3.0E-03 | -~ R .S 4.0E-03 — s .
= < — & - - = — 3 s
O « ® __—— (_)30E'03 T ° e
= " S 2.0E-03 —;_._...—-
& 1.0E-03 - ¥ 1.0E-03 |
0.0E+00 _—— 0.0E+00 —_———
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Rg.Gate Resistance (ohm) Rg.Gate Resistance (ohm)

Switching Loss vs. VCE(25C)
VGE=15V, IC=50A, Rg=102Q

Switching Loss vs. VCE(175C)
VGE=15V, IC=50A, Rg=10Q

— = Eon (J) =+« = Eon(J)
8.0E-03 ] cccceen Eoff (J) 8.0E-03 1| -=-eu-- Eoff (J)
7.0E-03 L= = = Fwe0) 7.0E-03 {L— — ZEm0
5 6.0E-03 | =.6.0E-03 -
2 2 7
E 5.0E-03 | = pd 5 5.0E-03 1 ~
=, 4-0E03 | == =,4.0E-03 | — ~
[ c o
= 3.0E-03 - ~ = ‘= 3.0E-03 - ~ -’
(&) - ”V [5) / ‘,.—. —
£ 2.0E-03 - - —_— o £ 2.0E-03 |~ ———
- B ...———— = _—"/— hd
& 1.0E-03 —r_‘_-_——- (0 1.0E-03 ="
0.0E+00 i i i ‘ 0.0E+00 ‘ ‘ ‘ ‘
200 300 400 500 600 700 200 300 400 500 600 700
Vce.Collector Voltage (V) Vce.Collector Voltage (V)
. Normalized Maximum Transient Thermal
Forward Bias SOA
Impedance for FRD(RJC)
1000 + 1
100 ;
S' M E 01 -
£ 10l )
5 : =
f::: E 0.01
g 1 T
3 =
?:“ E 0.001 4
= 01 :T ’
0.01 - - 0.0001 . T .
1 10 100 1000 0.000001 0.0001 0.01 1 100

Ves,Collecter-to-Emitter Voltage(V) Square Wave Pulse Durtion(s)

Normalized Maximum Transient Thermal Impedance for IGBT(RJC)
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Zjc(t), Thermal Impedance (‘C/W)

“Notes:| | {11 |
1.Tj-Te=PDM" Zgje(t)=1
2 Duty Factor D=T1/T2:

S-or- e
! I singe Pusle |atpq 4

MEA/m sl R IS HIR | w Skl
107 10° 10" 10’
T1,Square Wave Pusle Duration(Sec)
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SMEZR~F PACKAGE MECHANICAL DATA

TO-247 BAT Unit : mm
E A
o[ =1 [0 7
RY e symbol [MIN MAX
1 1® A 490 540
B 295| 335
. ~H | B1 195 235
L o ‘ . b 115] 135
| | | d. b C 0.50 0.70
. | D 2090 2110
E 1570 | 15.90
e |e B e 534| 554
F 190 240
L 19.40| 2040
e L2 403| 4.2
Q 600 640
Qf 230 250
P 350 3.70

1 EHWERE TR AR AT K 8 OV B B AR, oAy o, TS 5 A F k.
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2. JKIEANE AR AR, WA BERE S A " AR .
3. fEHBRBCTHINE A EOR I S LA B RV, 5 W s M B W] 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 ERTTIRYIET 99 5
tigm: 132013

HHl: 86-432-64678411

f£H: 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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