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N-CHANNEL IGBT

JTO10NO65SED/CED/FED/WED

FEZ2% MAIN CHARACTERISTICS

4% Package

C
Ic 10A
BVces 650V
V -t
cesat-lyp 15V
(Vge=15V) G
E
A& APPLICATIONS Q
@ jiy B ® General purpose inverters
O UPS Hi i oUPS T0-263
&
Q\\\\xﬁ
= 1 G
FmfEE FEATURES
TO-220C
© fIC AR Ha A ®Low gate charge
®Trench FS /K, ®Trench FS Technology,
L BEPYAN P ® saturation voltage:
VeeGsay, typ = 1.5V,Ic Vcesa typ = 1.5V,Ic= 10A
=10A and Tc = 25°C and T = 25°C cC”
O ROHS ;7 iy ® ROHS product TO-220MF
TO-247
i #& # 5 order codes . §
- - mooR | %
A4 T4 H i Tl varking package
Halogen-Tube None Halogen-Tube Halogen-Reel Halogen-Free-Reel
JTO10NO65SED-S-B | JTO10NO65SED-S-BR JTO10NOB5SED-S-A | JTO10NOB5SED-S-AR | JTO10NO65SED TO-263
JTO10NO65CED-C-B | JTO10NO65CED-C-BR N/A N/A JTO10NOB5CED TO-220C
JTO10NO65FED-F-B JTO10NOB5FED-F-BR N/A N/A JTO10NOB5FED TO-220MF
JTO10NOB5WED-GE-B | JTO10NO65SWED-GE-BR N/A N/A JTO10NO65WED TO-247
SiiiERBFRIGERZ 6
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JTO10NO65SED CED FED WED

It AEIEE ABSOLUTE RATINGS (Tc=25°C)

“% H T 5 JTO10NO65SED/ A Value ?iz
Parameter Symbol JTO10NOG5CED JTO10NO65FED | JTO1ONO65WED Unit
AR AR — AN R B H
& Vces 650 650 650 \Y
Collector-Emmiter Voltage
AL AR B 20 (Te=25°C) | 20(Tc=25°C) | 20(Te=25°C) | A
Collector Ic
Current-continuous 10( Tc=100°C) | 10(Tc=100°C) | 10(Tc=100°C) A
B R A R R F IR (o
D)
Collector Current — pulse lew 40 40 40 A
(note 1)

WA E ) IR L R I 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 I ) AN EE ST U LA

(JRIAHLYE) Surge non
repetitive forward current lFsm 40 40 40 A
tp= 10 ms
sinusoidal
¢ ety ARG i S M F I
Gate-Emmiter Voltage Vees 20 20 20 v
Turn-off safe area - 40 40 40 A
FERL D) Ppo
Power Dissipation Tc=25°C 136 37 166 W
TR
Storage Temperature Tste -55~+150 -55~+150 -55~+150 °C
Range
b}
Junction Temperature T; -55~+175 -55~+175 -55~+175 °C
Range
| L B LA
Maximurn Lead T, 300 300 300 °C

Temperature for Soldering
Purposes

I BB R
FE L It

%
+
4

fii4s: 202002A

SiliEfREBEIRITEIRZE
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ZEVE B . *Collector current limited by maximum Junction temperature.
#BEH . Notel: The pulse width is limited by the maximum junction temperature.
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JTO10NO65SED CED FED WED

45 ELECTRICAL CHARACTERISTICS

I H 7 5 MRS BN BA &K BAL
Parameter Symbol Tests conditions Min | Typ | Max | Units
KA Off —Characteristics
4B — i 2R
WEE*& kﬁj‘*&ﬂiﬂ: Eﬁr BVCES |C:500|JA, VGEZOV 650 - - V
Collector-Emmiter Voltage
o 2F R L P e
Ic=1mA, referenced to
Breakdown Voltage Temperature ABVces/AT; 2590 - 0.5 - V/°C
Coefficient
Vce=650V, Vge=0V,
= 3 N 7 cF o CE = = 10 l—l A
T s £ H A I HL TR | Tc=25°C
Zero Gate Voltage Collector Current CES Vce=650V, Vge=0V, 2 A
m
Tc=175°C
1E [ AR A4 LR
I Vce=0V, Vge =20V - - 1200 | nA
Gate-body leakage current, forward GESF & &
‘2:: vy
S 1va) AR A s FL R e VeemOV, Vg =20V ] 00l nA
Gate-body leakage current, reverse
EAHEFH On-Characteristics
o] {1 AL s
V, Vce=Vee,lc=250uUA 5 6.5 V
Gate Threshold Voltage R CEmreRTC
Vee=15V,Ic=10A,
eE e - 15|19 V
R I T.=25°C
A _ Vee=15V,Ic=10A,
Collector-Emmiter saturation Voltage [Vcesar - 165|205 V
T.=125°C
Vee=15V,Ic=10A,
GF ¢ - 18 22| V
T.=175°C
ZhA%FME Dynamic Characteristics
A e
LPNEER . Cu. ) 800 | - oF
Input capacitance
i % Vce=25V,Vge=0V,
T LA . Coe CE GE ) 60 ) oF
Output capacitance f=1.0MH2,Tc=25°C
N N
S ) AL FL s | Cu ) 7| oF
Reverse transfer capacitance
MK iAo & £2: Total Gate Charge Qq - 1274 -
N B Vcc=400V,|c=10A,Rs=1
- i Gate to emitter charge - 165 - nC
it : il J Que 0Q,Ve=15V,Tc=25°C
HitA-4 i A% Gate to collector charge  |Qge - l119]| -
MK Ha BH -Gate resistance Ry f=1MHz,open collector | - 21| - Q
. N VGE=15V,VCE=36OV,
% H R -short current I - 48 - A
Bk Ha s¢ T 1eanS175°C t<10ps
Sl EREBEFRIGEIIRZ2E
H}iz’_(, 202002A JiLIM BiHNDO MICAROCLCCTROMICE OO., LTO 3/15
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JTO10NO65SED CED FED WED

45 ELECTRICAL CHARACTERISTICS

FFRHE: Switching Characteristics

m H fF 5 MRS B | BB | BOK | AL
Parameter Symbol Tests conditions Min | Typ | Max |Units
}FE EE]‘E.HTJ‘I\EU Turn-On delay time td(on) Vcc=400V,Icc=10A, - 13 - ns
'}k A] Turn-On rise time t, Rc=10Q, Vge=15V, - 20 - ns
S W ZER I 1] Turn-Off delay time tacofn Tc=25°C - 47 - | ns
N F&EHE] Turn-Off Fall time t; - 60 - ns
FIE##E Turn-On energy Eon - 0.35 - mJ
KWkt Turn-off energy Eof - 0.1 - |'mJ
MIFKAFE Total switching energy Etot - 045 | - | mJ
JF A ZEIR ] A] Turn-On delay time ta(on) Vc=400V,|c=10A, - 16.0 - ns
_JHIF ] Turn-On rise time t, Re=10Q,Vee=15V, - | 200 - | ns
ST EIR B 1] Turn-Off delay time ta(of) Tc=175°C - | 680 | - | ns
N &) Turn-Off Fall time tf - 84.0 | - ns
JFiE 51 FE Turn-On energy Eon - 035 | - mJ
KWiHFE Turn-off energy Eoft - 017 | - | mJ
SITEHFE Total switching energy Ecot - 052 | - | mJ
RIFB_IRERE BB Anti-Parallel Diode Characteristics and Maximum Ratings
Vee=0V, I;=10A,Tc=25°C - 1.75| - \

1E 1) Gt F ¢
Drain-Source Diode Forward Ve Vee=0V, [F=10A,Tc=125°C 3 1.45] - v
Voltage Vee=0V, I;=10A,Tc=175°C - 1.25| - V

PR A2 B [
firﬁJ i 52 I (] _ t, - |546| - | ns
Diode Reverse recovery time

WA Tc=25°C,I=10A,
fg mRV/I=REER G} o, c F - |349| - | nC
Diode Reverse recovery charge Vee=0V,di/d; =100A/us

;7}*/* Nray
EWMEEE/M L i 113 - A
Diode Reverse recovery Current

W53 16} i
}iﬁ Vi 53 I ] _ i, - |809| - | ns
Diode Reverse recovery time
SR I VST FLA Q Tc=175°C, 1r=10A, 517 nC
Diode Reverse recovery charge " Vee=0V,d/d:=100A/us '

AZ—/_‘ N7y
fi- I Pk 52 HL Y - i 167! - A
Diode Reverse recovery Current

Sl EREBEFRIGEIIRZ2E
H}iz’_(, 202002A JiLIiM @SIND MICAOCLCOTROMICE OO., LTD 4/15




@@ JTO10NO65SED CED FED WED

A (max) .
A G JTO10NO65SED/ ﬁ@
Parameter Symbol JTO10NO65FED [JTO10NO65WED| Unit
JTO10ONO65CED
g2 L (IGBT)
Thermal Resistance, Junction | Ri.c) 1.1 4 0.9 °C/W
to Case
3R (FRD)
Thermal Resistance, Junction Rin@-c) 2.2 8 2.1 °C/W
to Case
45 3| R (140 L
Thermal Resistance, Junction Rin(-a) 62.5 62.5 40 °C/W
to Ambient
SiililEHEFRIGERZE
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@@ JTO10NO65SED CED FED WED

$HEMZ ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics T;=25°C Output Characteristics T;=175°C
* Vv, =20V v /215y [vE13v * . /=20V
35 f 35 /GE
/ 4 / M=15
30 iV V=11 30
[/ / -
R 25 f/ // 9 —_— 25 bV
<
§ 20 7 o V_ =11V
15 /;// V. =9 15
10 Wit/ 10 Vge=9
/2
5 / // 5 "
:/ =7 \, GE_7 /
04 GE 0 :
0 1 2 3 4 5 6 0 1 2 3 4 5 6
VCE (V) VCE
VcesaT VS T; Vcesat vs I¢

30
—_ 175:C
>
~— 25
o e
E 20 = 25—
S S = s o
5 g ==
E g =]
..E 10 7
w
E," 05
7]
0 1.0 : ; ; ; : ; 00
= 25 50 75 100 125 150 175 0 5 10 15 20 25 30
TJ.Junction Temperture (C) Ic (A)
Capacitance Characteristic Trere e ChEar AT S e
Vce=25V,Vee=0V,f=1.0MHZ
80 ! ! H H H ! H H
1200 _ N O T
<
ic 1000 € : :
& Cies T 2 : :
3 I 5 Pl
800 - Lol
g Cues et 8 : :
S @ Pl
S 600 © ——
] — g R
L= N At S EEEE EEE S SELI LR CLLS S It 77 [t i EESL A
@ 400 :
> 3 20 .
© 200 . =
Cres e S AR (s e ...% ....... ;. ................................
0 ol — 5 /
0.1 1 10 0

0 2 4 6 8 10 12 14 16 18

VcEg Voltage (V)
VGE,Gate to Emitter Voltage(V)

SiEREFRAERAE
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@@ JTO10NO65SED CED FED WED

SwitchingTime vs. ¢
T,=25°C,Vge=15V,Vce=400V,Ry=10Q

SwitchingTime vs. I¢
T,=175°C,Vge=15V,Vce=400V,R;=10Q

-
o
o

Switching Time (ns)
o

10 15 20 25 30 35 40
Ic,Collecter Current (A)

Switching Time (ns)

—_
o
o

—_
o

10 15 20 25 30 35 40
lc,Collecter Current (A)

SwitchingTime vs. Ry
TJ:25°C,VGE:15V,VCE:4OOV,IC:10A

SwitchingTime vs. Ry
T;=175°C,Vge=15V,Vce=400V,|c=10A

) —_
£ £
m p—
E £
= -
£ 2
5 g
o ;
1 H H H H H 1 B 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; SMEIIE) LESS T8, Lo
T,=25°C,Vge=15V,Vce=400V,R4=10Q
@ —_
£ 2
@ n
§ 8 1E-3 p—
= -
2 £
S g
3 L R It At S R A S I 2
e ey M S R Tdon——T——— [ . 1 — “
: : 1 : : : 1E4 ; : : : : :
40 60 80 100 120 140 10 15 20 25 30 35 40
Ts.Junction temperature (C) Ic,Collecter Current (A)
Sl EREBEFRIGEIIRZ2E
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JTO10NO65SED CED FED WED

Switching Loss vs. I¢c
T,=175°C,Vge=15V,Ve=400V,R;=10Q

Switching Loss vs. I¢
T;=25°C,Vge=15V,Vce=400V,|c=10A

/ 1E-3 i
© 3
& 1E-3 i @
S o 31
o (=)
£ £
S =
I 8
& &
1E-4 : : 1 1 : 1E-5 3 : : 3 : :
10 15 20 25 30 35 40 5 10 15 20 25 30
lc,Collecter Current (A) Rg., Gate Resistance(ohm)
Switching Loss vs. Ry Switching Loss vs. T,
T,=175°C,Vee=15V,Vce=400V,Ic=10A Vee=15V,Vce=400V,Ic=10A Ry=10Q
1E-3 : 1E-3 ! ' ! ; ;
8E4. e
S8 5 s
(4E-4 g T | Eon ™ |
(=] o : : : :
- i : 1 ; s
=) o B Rt et R S R s B B S
£ £ | | -
g4 § T
3 e -‘;’1E-4 : :
m ‘n ________________________________________________________________________
5 10 15 20 25 30 40 60 80 100 120 140
Rg., Gate Resistance(ohm) TsJunction temperature (C)
SHERNE Less ve. Ves(Y) Safe Operating Area TO-263/TO-220C
T,=175°C,Vge=15V,Ic=10A,Rg=10Q
1E-3 1 100 +
3 =
@ g 10+
o 5
o 14— o
£ 2
5 ks
= 8
L7 O S S SO K R L
1E_5 0-1 ' IR I
200 300 400 500 1 10 100 1000

Vce, Collecter Voltage(V)

Silill 1

fii4s: 202002A

Vce,Collecter-to-Emitter Voltage(V)

oo .,
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@@ JTO10NO65SED CED FED WED

Safe Operating Area TO-220MF Safe Operating Area TO-247
100 100
3 0.01ms ] < 0.01ms .. |
Ny %{0.1ms X 0 Tras
g 10 as 1ms = = 2 10 - 1m\\ h\ )
= 1 \ "T':" 10ms
[ ~ ey B [ i NN
S DC N 5 pc i
o a3 !
£ <
g © 4
"~ S
Dd‘ 0.1 "Notes: B 2 o1 *Notes >
= P Tiess = 1.T¢=35
2.T=175 2.T=175
1+3.Single Pulse 177"3.8ingle Pulse
0.01 +— i.‘.‘.‘.‘.‘,‘ 001 : ! ::::::I\
1 10 100 1000 1 10 100 1000
Vos,Drain-to-Source 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
g g
[ )
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-263/TO-220C) Ic VS temperature
180 50
150 0
120
30
E w0 <
= - 20
60
10
30
L] 0
=50 0 50 100 150 200 -50 0 50 100 150 200
T, (T) T. <)
- =] .
SillilEREBIRHAREE
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JTO10NO65SED CED FED WED

Qg VS Vee Diode Characteristic
16
50
14 V=400V s ;;b &/
v
12 0 A5
10 35 /ﬁ C
< 30
g° 2
> g
6 - 20 %
15
4
10 -/
2 5
’4/
0 0 o
0 5 10 15 20 25 30 0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0
Qg(nC) VF (V)

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

10° -

Notes:| |
1.Tj-Te=PDMm

Zojc(t), Thermal Impedance ('C/W)

2 Duty Factor D=T1/T2:

"T1“'|
T2

A -
10°® 10° 107

T1,Square Wave Pusle Duration(Sec)

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

FRA -

0

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

Zojc(t), Thermal Impedance (‘C/W)

10
g
L
o
= 0 Notes:
F—00 1.Tj-Te=POM*Zejc(t) -
1ot Singe Pusle 2.Duty Factor D=T1/T2 ]
iy
Pom
107 i -
=11
T2
10° 107 10" 10’

T1,Square Wave Pusle Duration(Sec)

SiliEfREBEIRITEIRZE

e

z | -

S po=. SR

o : e

° F=0.2 o %

2 A

% ’_./;/;;/

g 107 4017 7 *Notes:

g- :O.hﬁ d 1.Tj-TC:PDM*ZejC(t)j -

- - 0.02 2.Duty Factor D=T1/T2

g 7 0.01

@ / 5in§e Pusle L [

= DM

- 107 t |

5 -T1

z =

N

10° 10° 10" 10"

T1,Square Wave Pusle Duration(Sec)

202002A AILIN  BIND
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@@ JTO10NO65SED CED FED WED

5pE2 R ~FPACKAGE MECHANICAL DATA

TO-263 BA7Z UNIT:mm
A
E |
| . %
o,
ba)
(= =]
A2
_ .
N
e IO
=
| |
—— M
T MIN NI
A 1% 18
Al 2 1.42
A2 T T8
| E : ; =
g E1 [ = ke =
§ 1 8 046
I I - 150 P
| I E 78 )
f f a & 2 54BSC
| | H ] I
| |
[ |

JiA<: 202002A
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@@ JTO10NO65SED CED FED WED

SME2 R ~FPACKAGE MECHANICAL DATA

TO-220MF HA7 UNIT:mm
B E _ F
_ = ] SYMBOL —————
O ) O o | MIN MAX
L A 1.5 1.9
/\\ d B 1,47
IN-N — b 0.7 0.9
® c 0. 45 0. 60
a ' D 15. 67 16. 07
D1 9. 04 9. 20
e 2. 54TYPE
N J: H - E— E 9. 96 10. 36
—1 F 2.34 2. 74
L 12.58 | 13.38
b o L1 3.13 3.33
N Q1 Q 3.2 3. 4
Q1 2.56 2.96
i dPp 3. 08 3. 28
JoU b
| |
| |
|| M [rm frm
| I|
II l
| |
SiliilEREBEFIRHBRE2E
H}iz’_‘: 202002A LM BIND HMICROCLECTROMNIOS oga ., LTD 12/15
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SME2 R ~FPACKAGE MECHANICAL DATA

D2

TO-220C BA7 UNIT:mm
| | _4
T AN Lo
-} L F= o
l %{,, i AT iAx
[ i = A L3 | 4
' B L2 | 140
0 N b 0.70 | 0.95
c 0.40 | 0.65
| D 15.20 | 16.20
| 11 D2 | %00 | 9.40
8 =i E 9.70 | 10.10
| e 2.39 2.69
u F 125 | 1.40
L 12.60 | 13.60
b il L2 2.80 3.20
0 2.60 | 3.00
U U | ' a | 220 | 2.60
e | ¢ S P 3,50 3.80
S 1 S 150 | 810
1 5.5 | 6.10
] O i
o I O s
S E—
— E —
SiillERBIFRIHER2E
WA : 202002A SILIN BIMO MIGROELECTRONICE 0O. LT0
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@@ JTO10NO65SED CED FED WED

5pE2 R ~FPACKAGE MECHANICAL DATA

TO-247 HA7 UNIT:mm

Ve =

) mm

Ef: SYMBOL | MIN MAX

-
Bt A 4,90 5.10
Ll B 2.95| 3.35
| ] B1 1.95| 2.35
| ‘ b 1.15| 1.35
L c 0.50 | 0.70
[’ D 20.90 | 21.10
at | E 15.70 | 15.90
i e 5.34 5. 54
el P .90 2.10
L 19.40 | 20. 40
1.2 4,03 4.23
Q 6.00| 6.40
Q1 2.30| 2.50
EEEE%EEE} P 3.50 | 3.70
£l 13.82 | 14.22
E2 16.35| 16.75
SlliEREBEFRIGBRZ2E
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EE R

13 MR B A BR 2 ) 7 b 4 20
BRI EARE, JRmiA oy, AT 5
INNZ RS VR

2 SN A A bR, WATRE T 5 22
GIESHITE

3 AE LR BT I AN SR I R I 406 5 K
WU, 2 AL T St

AL AS WA FRAAZ A 3 1 S

REAN
EHAER BT RAARAH

N hk: AR AR 99 5

f3%w: 132013

MHLl: 86-432-64678411
f3: 86-432-64665812
Pk www.hwdz.com.cn

e

TIAHE HAR
Huhik: A AR 99 5

Mi%: 132013
Hi%: 86-432-64675588
64675688
64678411-3098/3099
{EH.: 86-432-64671533

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.

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

SiliEfREBEIRITEIRZE
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