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N-CHANNEL IGBT

JTO10NO65SED/CED/FED/WED

FESH¥H MAIN CHARACTERISTICS

Ic 10A
Vces 650V
Vcesar-TYP 1.5V
A& APPLICATIONS

| JUIRVE
O UPS Hi i
® LAl

PR

© ([ AHAR A7
®Trench FS A
O ROHS 77 i

® General purpose inverters
o UPS
® Motor Control

FEATURES

® | ow gate charge
®Trench FS Technology
® RoHS product

1% Package|

TO-220MF

§§'
«
G

TO-247
I #/55 ORDER MESSAGE
1] # & 5 Order codes £ - £t 35
3
_A A e
- T e~ Marking Package
None Halogen-Tube Halogen-Free-Reel
JTO10NO65SED-S-BR JTO10NO65SED-S-AR JTO10NO65SED TO-263
JTO010N065CED-C-BR N/A JTO10N065CED TO-220C
JTO10NO65FED-F-BR N/A JTO10NO65FED TO-220MF
JTO10NO65WED-GE-BR N/A JTO10NO65WED TO-247
0 SiillEREBEFRInEEREE
JILIN SINO-MICROELECTRONICS CO, LTD

flRAs: 202603G
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JTO10NOG5SED CED FED WED

IR ATIEE ABSOLUTE RATINGS (Tc=25°C)

o ¥ {H Value I
Pi;ﬁrametaer f mbol | JTOTONOSSSED/ T 1131 ovo6skED | JTotoNossWED | B
y JT010NO65CED Unit
It e B LA — RS R BV
& Vces 650 650 650 Vv
Collector-emitter voltage
ISR LR LI 20 (Tc=25°C) 20 (T¢=25°C) 20 (Tc=25°C) A
Collector current- Ic
continuous 10( Tc=100°C) 10( Tc=100°C ) | 10(Tc=100°C) A
HROR K AR FL AR A B (3
1)
Collector current — pulse low 40 40 40 A
(note 1)
— W TE [t H 7 Ir 20(Tc=25°C) 20(Tc=25°C) 20(Tc=25°C) A
Diode RMS forward current | | 10(Tc=100°C) | 10(Tc=100°C) | 10(Tc=100°C) | A
TR IE ) A B A LR
(VR /@ B 9 ) Surge non
repetitive forward current | lrsm 40 40 40 A
tp=10 ms
sinusoidal
R R R AT R Ver 430 430 +30 v
Gate-emitter voltage
Za LAFIX - 40 40 40 A
Turn-off safe area
FERLD)H Po
Power dissipation Tc=25°C 136 37 166 W
A==
TPl L Tste -55~+150 -55~+150 -55~+150 °C
Storage temperature range
]
Aim Tvy -55~+175 -55~+175 -55~+175 °C
Junction temperature range
5] L 5 5 A
Maximum lead T 300 300 300 °C

temperature for soldering
purposes

* AL HR IR i S5 I PR 1] . *Collector current limited by maximum Junction temperature.

VE A kit 98 H A 5 PR A

flRAs: 202603G
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JILIN SINO-MICROELECTRONICS CO, LTD

Note1: The pulse width is limited by the maximum junction temperature.
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JTO10NOG5SED CED FED WED

FE¥7¥ ELECTRICAL CHARACTERISTICS

m B i) W %A BN | B BOK| BAL
Parameter Symbol Tests conditions Min | Typ | Max | Units
XA4M Off —Characteristics
HAR — A5 ZFHE
AL SR B BVoes 1c=500uA, Vee=0V 650 | - | - | V
Collector-emitter voltage
i 5 IR AT Ic=1mA, referenced to
Breakdown voltage temperature ABVces/AT, 2C5°C ' - 05| - V/°C
coefficient
VCE=65OV, VGE=0V, 10 LA
FE M A R I FRL R | Tc=25°C
Zero gate voltage collector current CES Vce=650V, Vgee=0V, 5 A
Tc=175°C m
1E [ AR A U H 3
I Vce=0V, Ve =20V - - 1200| nA
Gate-body leakage current, forward CESF ct °E
S5 [e) W AR A s FL U
o loesr Vee=0V, Vee =-20V - | - |-200| nA
Gate-body leakage current, reverse
B4 On-Characteristics
{1 L s Vce=Veg,lc=250U
PRI VGE(th) CEmTeRIC a 5.5 6 | 6.5 vV
Gate threshold voltage T.=25°C
Vee=15V,Ic=10A
CET VTR - | 15)19] Vv
MR Te2oe
o . Vee=15V,1c=10A,
Collector-emitter saturation voltage  |Vcesar - 1.65|12.05| V
T.=125°C
VGE=15V,|C=1OA, ) 1.8 29 v
T=175°C
%A% Dynamic Characteristics
PN R
. - Ces - | 800 - pF
Input capacitance
Wi LA Vce=25V,Vee=0V,
fil . Coue CE GE : i 60 i oF
Output capacitance f=1.0MHz,T¢c=25°C
S Ia A LA
N . Cres - 17 - pF
Reverse transfer capacitance
WA Hifif = & Total gate charge Q. - |o74| -
N . Vcc=400V |C=1 0A RG=1
WK - i B Gate t tter ch . ’ ’ - 65| - nC
ate to emitter charge Qg 0Q.Vee=15V,Tc=25°C
M- FL Al Gate to collector charge  |Qge - 1119 -
M HL FH-Gate resistance R, f=1MHz,open collector | - 21| - Q
_ . Vee=15V,Vce=360V.
H % HLE-Short current I ’ ' - 58 | - A
AR LR s Tustari<175°C,tsc<10ps
0 SiillERmB T RIOEREE
}‘If)iz!—(: 202603(} JILIN SINO-MICROELECTRONICS O, LTD 3/15
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JTO10NOG5SED CED FED WED

FE¥7¥ ELECTRICAL CHARACTERISTICS

FFo&4e % Switching Characteristics

® B % B k%A NS
Parameter Symbol Tests conditions Min | Typ |Max |Units

FJ& ZEIR B[] Turn-on delay time ta(on) Vce=400V,lcc=10A, - 13 - | ns
b FHiFE] Turn-on rise time t, Re=10Q, Vee=15V, - 20 - ns
ST LRI 6] Turn-off delay time ta(ofn Tj=25°C - 47 | - | ns
N B TE] Turn-off fall time tr - 60 - ns
FFiE 45 #E Turn-on energy Eon - 035 | - mJ
KWriike Turn-off energy Eoff - 0.1 - md
SITRAFE Total switching energy Etot - 0.45 - mJ
I J5 ZE3R 15} 7] Turn-on delay time ta(on) Vcc=400V,Ic=10A, - 16.0 | - ns
T+ TE] Turn-on rise time t; Re=10Q,Vee=15V, - 20.0 | - ns
W ZE R B 1] Turn-off delay time taom) T=175°C - 68.0 | - ns
N B} 8] Turn-off fall time ty - 84.0 | - ns
FFiE 1% Turn-on energy Eon - 035 - | mJ
KWr#E Turn-off energy Eofr - 017 | - | mJ
SITRAFE Total switching energy Erot - 0.52 | - mJ
RIEBE AR et B AHIEM  Anti-Parallel Diode Characteristics and Maximum Ratings

Vee=0V, Ir=10A,Tc=25°C - 1.75 - \Y
TF ] JE % VE Vee=0V, I;=10A,Tc=125°C| - 1.45 - \Y
Diode forward voltage Vee=0V, I;=10A,Tc=175°C - 1.25 - \Y
S AP S 8]
Diode reverse recovery time T S R
SRR LA T;=25°C,Ir=10A,
Diode reverse recovery charge Qe VJGE=OV,di/dt =100A/us i 34.9 i nC
Rl H B sl ] A
Diode reverse recovery current
S PRI ]
Diode reverse recovery time T i 80.9 i ns
fiﬁ‘f])?ﬁ HALfif Qu T;=175°C, IF=10A, ) 517 | - G
Diode reverse recovery charge Vee=0V,di/di=100A/us
S Ia) PR LR
Diode reverse recovery current e ) 167 ) A

0 Sl EREBEFRIAEREE
WA 202603G JILIN SING-MICROELECTRONICS €0.,LT0 415
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JTO10NOGSSED CED FED WED

W ps) BA (max) hy
Parameter Symbol JT010NOGSSED/ JT010NO65FED |JTO10NO65WED Unit
JT010NO65CED
S5 3E FEHHE (IGBT)
Thermal resistance, junction to | Rin-c) 1.1 3.1 0.9 °C/W
case
S5 3E FTHE (FRD)
Thermal resistance, junction to | Rin-c) 2.2 4.9 21 °C/W
case
45 3P R ABH
Thermal resistance, junction to | Rnw-a) 62.5 62.5 40 °C/W
ambient
Notes:
TR 1: Pulse width limited by maximum junction
1o Tk 0 FEE B B3 v 445 i PR 1 temperature
2: FEAL TARRE TR 2: Essentially independent of operating temperature
3: kb IR kit 5 <300ps, it 4 Hh<26 3: Pulse Test: Pulse Width £300us,Duty Cycle<2%
0 Sl EREBEFRIAEREE
ﬁ)iz'—(: 202603(} JILIN SINO-MICROELECTRONICS CO, LTD 5/15
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JTO10NOG5SED CED FED WED

$¥{iEBiZk ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics TJ=25°C Output Characteristics TJ=175°C
“ Vo220V [V [V EaY “© AT
35 H / ] - £
i / ; / NE15
" g i/ V=11 i s
_ ? 1/, f <
% 25 : §/;%/ — ‘rgr 25 ,Vﬁ: 3V
E = a4 o V1V
g ® /; // Vi =9 % 15
§ 10 é;/ E 10 V=9
2 5 .:..// ...... ................................................ 2 . /
, _% : E:Y )] V=7V
0 1 2 3 4 5 6 : 2 3 4 5
Vce, Collector-Emitter Voltage (V) Vce, Collector-Emitter Voltage (V)
Typical Transfer Characteristics Capacitance Characteristics
Vee=0V,f=1.0MHZ
80 SN 1200
g 60 / 800 C.\es‘ =l
| feredeaibons S [y o
S B I | 25"(:// % ................. Coos 1 S 8 1 s s
2 40 : A— § 600 :
s 5 j§1/1?5t 2
E 3 i .: g- [ s S
3 N § 400
g 20 : : g \
200 f \
/ Cre‘s “___
0 H H H H i H H . : 0 ' . ;
0O 2 4 6 8 10 12 14 16 18 0.1 1 10
Vge , Gate-Emitter Voltage (V) Vce, Collector-Emitter Voltage (V)
Gate Charge Characteristics Diode Characteristic
Vce=400V
16 50 -
u Va=a00V D o e B .4
_ © V)
%; . I /(7$%"
g 10 g " ;
E 8 ; 25
I.E 6 g 20
g 't_ 15
$ 4 o 7
> 3 .
o 0 e ; ; ;
0 5 10 15 20 25 30 0.0 0.5 1.0 1.5 20 25 3.0 35 4.0
Qg, Total Gate Charge(nC) Vr, Forward Voltage(V)
0 SiillERmB T RIOEREE
}#&2'_(: 202603G JILIN SINO-MICROELECTRONICS O, LTD
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SOA Characteristics For SOA Characteristics For
TO-263/TO-220C TO-220MF
100 A 100 -
10us
< <
Y L
£ £
g g
5 5
(@] W]
S 5
i3] o
2 =
S S
0.01 ; ; { 0.01 ! ! !
1 10 100 1000 1 10 100 1000
Vce (V),Collector-Emitter Voltage Vce (V),Collector-Emitter Voltage
SOA Characteristics For Vcesat vs Tj
TO-247
100 - %
Ous E
o
0.1ms =
< 10 - =
'-_G' 1m %
L 4 DC ot
5 £
N &
E 0.1 é
2 2
S S
0.01 ; ; . 2
1 10 100 1000 s
Vce (V),Collector-Emitter Voltage Tj, Junction temperature(°C)
Vcesat vs Ic Switching Time vs Ic
Tj=25°C,Vge=15V,VCE=400V,Rg=10Q
E 47:%'(“ /
2 2 A 100 1 :
= ,)ﬂﬁk -
g 2o = 25 —
g’ = e g
¥ 40 g
g L S | s
E P A / ..................................................................... E
g (7]
§ 05
> 7 : A T x " 0 15 20 25 30 35 40
Ic, Collector Current(A) Ic, Collector Current{A)
SlillERBFROSRELE
ﬁ)izl—(: 202603(} JILIN SINO-MICROELECTRONICS CO, LTD
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SwitchingTime vs. Ic SwitchingTime vs. Rg
Tj=175°C,Vge=15V,Vce=400V,Rg=10Q Tj=25°C,Vge=15V,Vce=400V,Ic=10A

100 -

Switching Time(nS)
Switching Time(nS)

5 10 15 20 25 30
Ic, Collector Current(A) Rg, Gate Resistance(Q)
SwitchingTime vs. Rg Switching Time vs. Tj
Tj=175°C,Vge=15V,Vce=400V,Ic=10A Vge=15V,Vce=400V,Ic=10A Rg=10Q
100 100
'f 80 1
60 1=
] 2 1
H E 40
S E
3 PN N, 35 S8 S S S
____________________________ Tdon T
1 ) : : : : : : H : i 1 : i :
5 10 15 20 25 30 40 60 80 100 120 140
Rg, Gate Resistance(Q2) Tj, Junction temperature(°C)
Switching Loss vs. Ic Switching Loss vs. Ic
Tj=25°C,Vge=15V,Vce=400V,Rg=10Q Tj=175°C,Vge=15V,Vce=400V,Rg=10Q
FAE3 Z1E3
L : g
o - ;
1E-4 / : : : ) : 1E-4 : : : : A :
10 15 20 25 30 35 40 10 15 20 25 30 35 40
Ic, Collector Current(A) Ic, Collector Current(A)
0 SiillERmB T RIOEREE
BA: 202603G JILIN SINO-MICROELECTRONICS €O, LTD
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Switching Loss vs. Rg Switching Loss vs. Rg
Tj=25°C,Vge=15V,Vce=400V,IC=10A Tj=175°C,Vge=15V,Vce=400V,IC=10A

1E3—— : — 1E-3
= S 8E4 {:
_ BE4 1
2
— 0n
- g
2 : 3 4E4
3 a 2
2 1E-4 £
5 ' H e
& 2E4 L
1E-5 L i i i i i i : : ; : f :
5 10 15 20 25 30 5 10 15 20 25 30
Rg, Gate Resistance(Q) Rg, Gate Resistance(Q)

Switching Loss vs. Tj Switching Loss vs. Vce(V)
Vge=15V,Vce=400V,Ic=10A Rg=10Q Tj=175°C,Vge=15V,Ic=10A,Rg=10Q

1E-3 ; : ; ; b : 1E-3
| Erotal————1—
5 B DR EEPRRS SRRREE SEEPRS beeees SR S R O RRTTRt I —
o ; Eon i 1 2
o : . ! H ]
- | 3 ; i ]
g | | | i 2 1E4
i s e B A N R [ A S £
£ i i ; i — 5
: . | e H
: H { "] ' : H @
B
"""" L : 1E-5 i 3 5
40 60 80 100 120 140 200 300 400 500
Tj, Junction temperature(°C) Vce, Collector-Emitter Voltage (V)
Pp VS temperature Pp VS temperature
(TO-263/TO-220C) (TO-220MF)
150 50
120 40
£ g
g 5
2 90 £ 30
] 2
2 R e R s b il
2 a
0O g0 5 20
I} H
g o
£ 30 € 10
0 0
-50 0 50 100 150 200 -50 0 50 100 150 200
Tj, Junction temperature(°C) Tj, Junction temperature(°C)

@ Sl ERMEFRINEREE
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Pp VS temperature

Ic VS temperature

2Zsjc(t), Thermal Impedance(°C/IW)

10° 10"
Time, Square Wave Pulse Duition(S)

(TO-247)
180 T 50
0 \ ............................................................................................
40
= <
%’ 120 : 75’
£ s E
Gl A\ g
g SO DOV UROORS VOO ISP SOOI . NSO SOV NSO SR E 20
£ o ]
L g
& T
30
0 ‘ 0
-50 0 50 100 150 200 -50 0 50 100 150 200
Tj, Junction temperature(°C) Tj, Junction temperature(°C)
Normalized Maximum Transient Normalized Maximum Transient
Thermal Impedance for IGBT Thermal Impedance for IGBT
(TO-263/TO-220C) (TO-220MF)
10

Zgjc(t),Thermal Impedance(°C/W)

0.001 T T - T
0.000001 0.0001 0.01 1 100 10000
Time, Square Wave Pulse Duition(S)

Normalized Maximum Transient
Thermal Impedance for IGBT
(TO-247)

Zejc(t), Thermal Impedance(°C/W)

"Nofes: s
201.Tj-Te=Pom*;
"2 Duty Factor

Pom
'

10°* 10° 10" 10’
Time, Square Wave Pulse Duition(S)

FRAS -
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42 R~FPACKAGE MECHANICAL DATA

TO-263

|

Dl

L1

flRAs: 202603G

H,
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JILIN SINO-MICROELECTRONICS CO, LTD

BA{ST UNIT:m

MM
SYMBOL

MIN MAX
A 4.30 4.80
Al 1.12 142
A2 2.54 2.84
b 0.67 1.00
b1 1.15 1.40
c 0.29 0.52
D1 8.40 9.00
E 9.80 10.46

e 2.54BSC
e 1.15 1.45
H 14.00 16.00
H2 1.12 1.45
L 1.50 310
L1 1.45 1.70

11/15
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42 R~FPACKAGE MECHANICAL DATA

_ E _ _F]
O A O] o |
A
O /\f\ (]
I - H 'e;o D L
O
o
T |
b | ——
T I Q1
'I_|I l‘_‘I e III |
[
| I|
|| (I [0 [ |I
| | d:
|I l
[ |
a SilillEHBEFRIAEIREE
ﬁ&zl—(: 202603(} JILIN SINO-MICROELECTRONICS CO, LTD

B {3 Unit : mm

SYMBOL e
MIN MAX

A | 4.5 1.9
B 1. 47
b | 0.7 0.9
c [ 045 | 0.60
D | 15.67 | 16.07
DL | 9.04 | 9.20

e 2. 54TYPE

E | 9.96 [ 10.36
F [ 234 | 274
L | 12.58 | 13.38
L1 [ 3.13 | 3.33
Q 3.2 3. 4
QL | 2.56 | 2.96
op | 3.08 | 3.28
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42 R~FPACKAGE MECHANICAL DATA

B { Unit: m

| ! i MIN MAX
= |-| m f ] : — symbol :
B A -t \ 4. 30 170
| \ywp _ j 1,22 1. 40
| | = — b 0.70 0. 95
= Q i ¢ 0. 40 0. 65
- ) 15.20 | 16.20
| ‘ [ D) 9.00 | 9.40
: - : 9. 70 10.10
| 0 e 2.39 2. 69
- F 1,15 1,40
Ll L 12.60 | 13.60
U U | | L2 2. 80 3.20
- - BN 0 . 60 3.00
T 1 2.0 2. 60
p 3,50 3, 80
S 1 S 1 N o
e : -—
0 Sl HEZ R GERAE
s 2026036 N NI RNRLD .
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Sp 2 R~ PACKAGE MECHANICAL DATA

B {iL Unit : mm

| [ ‘f; | e
t ) F T |
| : ol = ~ symbol |MIN iMAX
H— ||| @ | A 490 510
e | : ™~ B 295| 3.35
i | | B1 195| 2.35
|| [ | b 1.15 1.35
o { ‘ B I ‘I | c 0.50 | 0.70
=) o1 |l | H il 1l e D 2090 | 2110
I T W |E 15.70 | 15.90
| . I e 534 554
[ T I F 190 210
; 5 L 19.40 | 20.40
o L2 403 4.23
Q 6.00  6.40
Q1 230| 250
( ___:, ff?% P 350 3.70
SEREITROSIEEE

flRAs: 202603G
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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.

KRR
EHERBETFRAERAR

Aw bk FHARE EAARTIRYIE 99 5
Migw: 132013

MHL: 86-432-64678411

fEH: 86-432-64665812

MHE: 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

@ Sl ERMEFRINEREE
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