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N-CHANNEL IGBT

JTO10NO65SED/CED/FED/WED

FEEH¥ MAIN CHARACTERISTICS

% Package

C
Ic 10A
BVces 650V
V -t
cesAT-lyp 15V
(VGE=15V) G
E
Az APPLICATIONS Q\
@ iAr e ® General purpose inverters TS
O UPS HiJ oUPS
® Hi KL% ® Motor Control TO-263
FEamiF FEATURES N\ e
G
© (LGB H AT ®Low gate charge TO-220C
®Trench FS K, ® Trench FS Technology,
O ROHS ;7 iy ® ROHS product ‘
CE
TO-220MF
TO-247
T #¢ & 5 order codes S 5o
3
_AR s &3 _pa i =¥
-5 T -2 H -G T -Gt Marking | Package
Halogen-Tube None Halogen-Tube Halogen-Reel Halogen-Free-Reel
JTO10NO65SED-S-B JTO10NO65SED-S-BR JTO10NO65SED-S-A | JTO10NO65SED-S-AR | JTO10NO65SED | TO-263
JTO10NO65CED-C-B JTO10NO65CED-C-BR N/A N/A JTO10NO65CED | TO-220C
JTO10NO65FED-F-B JTO10NO65FED-F-BR N/A N/A JTO10NO65FED | TO-220MF
JTO10NO65WED-GE-B | JTO10ONO65WED-GE-BR N/A N/A JTO10NO65WED | TO-247
@ SiillEfRMB FiRINERLE
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JTO10NO65SED CED FED WED

IR ATIEE ABSOLUTE RATINGS (Tc=25°C)

Val
Plframetaer f mjil JTO10NOBSSED/ szloﬁos::; JTOLONOBSWED E
y JTO10NO65CED Unit

e A LR — A R B
& Vces 650 650 650 \Y
Collector-Emmiter Voltage
VIELL AR AR B 20 (Tc=25°C) | 20(Tc=25°C) | 20(Tc=25°C) | A
Collector Ic
Current-continuous 10( Tc=100°C) | 10(Tc=100°C) | 10(Tc=100°C) | A
RO K P A AR AR FELURL (i
L
Collector Current — pulse lew 40 40 40 A
(note 1)
A TE TR L 2 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 1A AN T A IR
(YR ¥ H 9% ) Surge non
repetitive forward current | lesm 40 40 40 A
tp= 10 ms
sinusoidal
B¢ et AN S B L I
Gate-Emmiter Voltage Vees *30 *30 *30 v
Turn-off safe area - 40 40 40 A
FERL T2 Pp
Power Dissipation Tc=25°C 136 37 166 w
AR
Storage Temperature | Tstc -55~+150 -55~+150 -55~+150 °C
Range
S5
Junction Temperature | T, -55~+175 -55~+175 -55~+175 °C
Range
51 2 e e R IR
Maximum Lead o
Temperature for Soldering T 300 300 300 ¢
Purposes

*JE A R AR FRLIAL Y A e 4 U

fiA: 202112E

FRf. *Collector current limited by maximum Junction temperature.
T A kb5 FE i e 4 R BR . Noted: The pulse width is limited by the maximum junction temperature.
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JTO10NO65SED CED FED WED

454 ELECTRICAL CHARACTERISTICS

Hm H 5 A %A =2 %A R -y N X A
Parameter Symbol Tests conditions Min | Typ | Max | Units
XA Off —Characteristics
/S =S zZ= E
R kﬁﬁgﬁ%%r BVces Ic=500uA, Vee=0V 650 - - Y
Collector-Emmiter Voltage
7 B L IR P AR
Ic=1mA, referenced to
Breakdown Voltage Temperature ABVces/AT; 2500 - 0.5 - | v/rC
Coefficient
Vce=650V, Vee=0V,
o N o o - - |10 ua
FEME T £ F A R | Tc=25°C
Zero Gate Voltage Collector Current cES Vce=650V, Vge=0V, 2 A
m
Tc=175°C
1E Ta) M AR A I FEL IR
I Vce=0V, Vee =20V - - 1200 | nA
Gate-body leakage current, forward CESF cE eF
i ? Nray
S5 a) AR A FRLIAR logen Ver=0V. Ve =-20V ] 1200l na
Gate-body leakage current, reverse
iEA 45 On-Characteristics
% [ Vce=Vee,Ic=250Ua
CIRIERGENES Voem) ce=VeE,lc 55 6 | 65 Vv
Gate Threshold Voltage T.=25°C
Vee=15V,Ic=10A,
oo - 15|19 Vv
R T=25°C
o . Vee=15V,lc=10A,
Collector-Emmiter saturation Voltage [Vcesar - 165|205 V
Te=125°C
Vee=15V,Ic=10A,
°E ¢ - 18|22 VvV
T=175°C
AR Dynamic Characteristics
A)\ 7
ARE Cies - lsoo| - | pF
Input capacitance
il = Vce=25V,Vee=0V,
i HLAE . Cous CE GE ) 60 ) oF
Output capacitance f=1.0MHz,Tc=25°C
a2
Rt 2 | . P
Reverse transfer capacitance
M4 .4 4 5 Total Gate Charge Qg - 274 -
N . Vcc=400V,Ic=10A,Rc=1
- 5% Gate to emitter charge ’ ’ - 85| - | nc
il i 9 Que 0Q,Vee=15V,Tc=25°C
it A%-5E HE A% Gate to collector charge  |Qqe - l119]| -
Mt 4% e FH.-Gate resistance Ryg f=1MHz,open collector | - 21 | - Q
. VGE=15V,VCE=360V,
T4 HL R -short current I - 58 - A
R R = T1sar<175°C t<10us
SiiilERB I RHEIR LT
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JTO10NO65SED CED FED WED

454 ELECTRICAL CHARACTERISTICS

FF>c#kt Switching Characteristics

% H % = WAL BN | Bk B
Parameter Symbol Tests conditions Min | Typ |Max |Units

JF A ZEIR ) [3] Turn-On delay time ta(on) Vce=400V,lcc=10A, - 13 - ns
- FFBFE] Turn-On rise time e Re=10Q, Vee=15V, - 20 - | ns
S SR ] Turn-Off delay time ta(off) Tc=25°C - 47 - | ns
N &[] Turn-Off Fall time ts - 60 - | ns
JFi#E#5#E Turn-On energy Eon - 035 - |mJ
ki #5ikE Turn-off energy Eoff - 0.1 - md
MIFRAFE Total switching energy Eot - 045 | - | mJ
FF )i ZEIR I (] Turn-On delay time ta(on) Vcc=400V,Ic=10A, - 16.0 | - | ns
L F+F ] Turn-On rise time e Rc=10Q,Vce=15V, - 200 | - | ns
KW iEIR B (8] Turn-Off delay time ta(of) Tc=175°C - 68.0 | - | ns
T £} ] Turn-Off Fall time tf - 84.0 | - ns
FiE 4 FE Turn-On energy Eon - 035 | - | mJ
KWiHiFE Turn-off energy Eoft - 017 | - | md
MIFHFE Total switching energy Etot - 0.52 - 'md
RIFER B R KM EME  Anti-Parallel Diode Characteristics and Maximum Ratings

Vee=0V, Ir=10A,Tc=25°C - 1.75 - Y,
F R VE Vee=0V, [r.=10A,Tc=125°C - 1.45 - Y,
Drain-Source Diode Forward Voltage Vee=0V, [F=10A,Tc=175°C - 1.25 - \%
S IR R 52 (]
Diode REeverse recovery time tr ) >4.6 ) ns
R R L7 Tc=25°C,Ir=10A,
Diode Reverse recovery charge Qr Vee=0V,di/d: =100A/us ) 34.9 ) nc
SRR LR
Diode Reverse recovery Current hrm ) 1.13 ) A
S IR R 52 (]
Diode REeverse recovery time tr ) 809 ) ns
S A YRR LA Tc=175°C, I,=10A,
Diode REeverse recovery charge Qn Vee=0V,di/di=100A/us ) >L7 ) nc
ARV =RV
Diode feverse recovery Current b ) 1.67 ) A

0 SiiilEREF RinEERELE
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@ca JTO10NO65SED CED FED WED

. mA (max)
H ®5 1 ro1on065SED! AL
Parameter Symbol JTO10ONO65FED |JTO10NO65WED| Unit
JTO10NO65CED
53 E AR (IGBT)
Thermal Resistance, Junction | Rwg-c) 1.1 3.1 0.9 °C/W
to Case
SR E AL (FRD)
Thermal Resistance, Junction | Rwg-c) 2.2 4.9 2.1 °C/W
to Case
45 B A A FARE
Thermal Resistance, Junction | Ring-a) 62.5 62.5 40 °C/W
to Ambient
0 sl LER B F iR EE S
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JTO10NO65SED CED FED WED

$5FfhZk ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics T;=25°C

Output Characteristics T;=175°C

40

40

V=20V /v /=15V =13V 1 /=20V
35 // f 35 /G
Mo=1h
30 /1 Ve=11 30 -
Iy,
25 // // — 25 — =TIV
e
< /i
5 20 / /7 o 2 vV =11V
15 Vi =9 15
Y/
10 /////// 10 Vy=9
/,
5 77/ 5 "
7 Vi...=7V
04 / GE=7 o GE
o] 1 2 3 4 5 6 0 ; 2 3 4 5 6
VCE (V) VCE
Vcesat Vs Ty Vcesat VS lc
3.0 —— 30
-~ - I R : 25
e 251 B — =
g - o . 20 = Zﬂ"/
S B s z e el
§ 20 Ee—— % 15 e
= T g ]
H 1.0
815 S S S S 4
N [ A e
3 T I N RN R S e
W e S S SR F
0 10 ; ; ; | i i 00
> 25 50 75 100 125 150 175 0 5 10 15 20 25 30
TJ,Junction Temperture () IC (A)
Capacitance Characteristic Transfer Characteristics
Vee=0V,f=1.0MHZ
1200 80
u? 1000 § rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
& Cies T 5
o o E
o 800 — S
(]
§ CUES i B
-og 600 =gt :é
1 ©
§ 400 S
- J
(&) \ -
200
CTES e,
0 b N e o A N S N i Pl
0.1 1 10 0 2 4 6 8 10 12 14 16 18
Vcg Voltage (V) VGE,Gate to Emitter Voltage(V)
0 sl LER B F iR EE S
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@ce JTO10NO65SED CED FED WED

SwitchingTime vs. Ic SwitchingTime vs. Ic
TJ=25°C,VGE=15V,VCE=4OOV,RQ=1OQ TJ=175°C,VGE=15V,VCE=400V,RQ=1OQ
— 100 S —~ 1004— e T e
n ) :
£ £
@ o
E E
= (=
g g
5 5
T 10 S 10+
; s
10 10 15 20 25 30 35 40
Ic,Collecter Current (A) Ic,Collecter Current (A)
SwitchingTime vs. Rqg SwitchingTime vs. Ry
T,=25°C,Vee=15V,Vce=400V, Ic=10A T)=175°C,Vee=15V,Vce=400V, Ic=10A
100
) “n
£ £
O o
E E
= =
o o
£ E
= =
b=} £
N O U DU SUUDUS IORUN AUUPUT OO EUROIS SUUNON SUROR SUPN RO SN U SOV VU SUUUSN NUURUS JOURON RO DU EOUNO PN UORNLUORSY SO
7] 73]
1 H H H H H H 1 | H H H H H
5 10 15 20 25 30 5 10 15 20 25 30
Rg. Gate Resistance(ohm) Rg, Gate Resistance(ohm)
Switching Time vs. T; SN LE5S U8, (e
T3=25°C,Vee=15V,Vce=400V,Ry=10Q
w —
£ 2
o o
= 8 1E3 1
= -
2 £
; ;
s N s S A S =
w o e Tdon_T _________________________________ @
: : : 1 : : : 1E-4 : : : : : :
40 60 80 100 120 140 10 15 20 25 30 35 40
Ti,Junction temperature (C) Ic,Collecter Current (A)
0 SiiilERB I RHEIR LT
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JTO10NO65SED CED FED WED

Switching Loss vs. Ic
T3=175°C,Vee=15V,Vce=400V,Ryg=10Q

Switching Loss vs. Ic
TJ=25°C,VGE=15V,VCE=4OOV,|c=lOA

1E3 |

Switching Loss (J)

1E"4 H H H H H H
10 15 20 25 30 35 40
lc,Collecter Current (A)

1E-3 .

[

Switching Loss (J)

1E-5 L

5 10 15 20 25 30
Rg, Gate Resistance(ohm)

Switching Loss vs. Ry

TJ:l75°C ,VGE:15V,VCE:400V,|c:10A

Switching Loss vs. T;
Vee=15V,Vce=400V,Ic=10A Rg=10Q

g Lo

N
m
A

Switchin

----------------------------------------------------------------------

5 10 15 20 25 30
Rg, Gate Resistance(ohm)

Switching Loss vs. Vce(V)
T3=175°C,Vee=15V,Ic=10A,R¢g=10Q

1E-3

-

Switching Loss (J)

T, Junction temperature (C)

Safe Operating Area TO-263/TO-220C

1E-3 ¢ 100 -
5 <
~ =
& o
o 5
o 1E4 o
= 3
‘= 13}
3] Q
] =
= 3]
W o
1E5 ‘ ’ 1 (RS SN R N I
200 300 400 500 1 10 100 1000
Vce, Collecter Voltage(V) Vce,Collecter-to-Emitter Voltage(V)
0 SilERBIRIHERLE
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JTO10NO65SED CED FED WED

Safe Operating Area TO-220MF

Safe Operating Area TO-247

100 100
’\‘( d 0.01ms’i]
0.Tms
N
Z2 g 10 “ T
= c 10ms
51 5 DC N
5 o
g £
£ g y
2 5 N
30! 5 0.1 *Notes: h
o < 17:25
2. TET5
! " 3.8ingle Puise
o 10 100 100 0'011 T ;;;;ilo 100 1000
Collecter-Emitter Voltage(V)
Vos,Drain-to-Source Voltage(V)
Pp VS temperature (TO-263/TO-220C) Pp VS temperature (TO-220MF)
150 50
120 40
90 30
s s
Lﬂ ;ﬁ
60 20
30 10
0 0
-50 0 50 100 150 200 -50 0 50 100 150 200
T, (T) T, (T)
Pp VS temperature (TO-247) Ic VS temperature
180 50
150
40
120
30
E w0 <
a® il
20
60
10
30
0 0
=50 0 50 100 150 200 -50 0 50 100 150 200
T, (T) T (%)
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@ce JTO10NO65SED CED FED WED

Qg VS Vet Diode Characteristic
16 50
40C
14 Vce=400V * zo,c/
40 A5
12 a5 4’7: °C
10 20
% 8 g 25
b [T
> =
20
6
15
‘ " /
2 5
0 0 _é/
0 5 10 15 20 25 30 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Qs(nC) VF (V)

Normalized Maximum Transient
Thermal Impedance for
IGBT(TO-263/TO-220C)

10" 4

Notes:| {i]| |
1.Tj-Te=PDm*Zeje(t)=4)
-2 Duty Factor D=T1/T2:

Zojc(t), Thermal Impedance (‘C/W)

10% L
10° 10° 10"

T1,Square Wave Pusle Duration(Sec)

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

10" =—=— =
o D05 e
~— B __,__-/ -
o) 02 L
Q
A
% 1 ”'/;;;'/
T 10" =047 *Notes
g’ “0.05 : 1.Tj-Te=Pom*Zeje(t) 11
- » VA 0.02 2.Duty Factor D=T1/T2
g < 0.01
e J /'\ Lo 0 —
O Singe Pusle u
£ P[:M
2
=1 i
T ik
.5. i :
N 5 3 1 1
10 10 10 10

T1,Square Wave Pusle Duration(Sec)

Normalized Maximum Transient
Thermal Impedance for IGBT(TO-220MF)

=
=

-
L

o Zje[t)Thermal Response

(=1

0.001 T
0.000001 0.0001

U.IU1 1I o1 IEI 10000
Square Wave Pulse DurtlunES]
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@ca JTO10NO65SED CED FED WED

JMEER~FPACKAGE MECHANICAL DATA

TO-263 B UNIT:mm
| E A A SYMBOL MIN MAX
=l — A 4. 30 4. 80
= [ Al 1.12 1. 42
@ A2 9. 54 2. 84
_ b 0. 67 1. 00
a 0. 29 0. 52
= D1 8. 40 9. 00
L — E 9. 80 10. 46
=HEI 2. 54 BSC
= . w H 14.50 | 15.50
U jj‘_ .-I H2 1.12 1. 45
e — L 1. 50 2. 80
L1 1. 45 1.70

SiillEfRB I iRNERAE
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@ce JTO10NO65SED CED FED WED

JMEER~FPACKAGE MECHANICAL DATA

TO-220MF AL UNITmm
| - iij] SYMBOL — .
O 4 0] e | T
k A 4.5 4.9
/g\\%\ 4 B 1. 47

T -eb a = b O- 7 0' 9
5 e 0. 45 0. 60

D1

D 19. 67 16. 07

D1 9.04 9. 20

e 2. 54TYPE

L1
I

B -‘[: J_I B | e ) 9.96 10. 36
—\ F 2.34 2. 74

i L 12. 58 13. 38

4 = g L1 3. 13 J. 33

b
T Q1 Q 3. 2 3.4

Q1 2. 96 2. 96

Dop 3. 08 3. 28

‘:i'EEiiﬂEﬂEEﬂ§¥ﬂEﬁiE5HEEREﬂ
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JTO10NO65SED CED FED WED

JMEER~FPACKAGE MECHANICAL DATA

TO-220C BAL UNIT:mm
l % .
N L| (<\ f | - symbol MIN NAX
B A A 4. 30 .70
| k. < ] 1.22 1. 40
| 'I B b 0.70 0.93
= 0 | ¢ 0. 40 0. 63
i D 15,20 16. 20
| ‘ D2 9.00 9,40
B - E 9.70 10,10
| 01 e .39 .69
F 1. 23 1. 40
Ll L 12. 60 13. 60
. L2 2. 80 .20
. - 0 2. 60 3.00
01 .20 2. 60
P 3, 50 3. 80
S o
- E
SliEHBZRHSRAE
Wik 202112E URIN SING-MICRGELECTRONICS €0.17D L1
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JTO10NO65SED CED FED WED

JMEER~FPACKAGE MECHANICAL DATA

TO-247

B

-]

fiR4s: 202112E

JILIN SINO-MICROELECTRONICS CO.LTD

HAL UNIT:mm
= e _
=Hjian = symbol |MIN MAX
|| (\ | A 490 5410

i T B 2.95 3.35
; | l | l B1 1.95 2.35
L] : b 115 1.35
; H c 0.50 0.70
| 1 T 20.90 | 21.10
T | b E 1570 . 15.90
J il | e 534 554
— ik | F 190 210
: V& B 19.40 | 2040
L2 4.03 4.23
Q 6.00 6.40
Q1 2.30 2.50
P 350 3.70
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@ce JTO10NO65SED CED FED WED

1 EMAERE T B A IR AR B WA S 2 v B A AR ACEE, R Ry, AT B S A m A S
2. WSEIHEINE AR R AR, WA SERTES AR AR R .

3. fEHUBRBCTHINE A BRI S R R RAUE R, 75 W R B AL AT FENE

4. AU WA RCARAZ A T A R

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.

BREAFR
ENENBFRABRAR

AF MR FHARE ST 99 5
4. 132013

HHl: 86-432-64678411

fEH: 86-432-64665812

Mk 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
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