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JTO10NOG65SED/CED/FED/WED

FEEH¥ MAIN CHARACTERISTICS

% Package

C
Ic 10A
BVces 650V
V -t
cesAT-lyp 15V
(VGE=15V) G
E
B APPLICATIONS Q\
@ iAr L ® General purpose inverters TS
O UPS HiJi oUPS
@ A5 i) ® Motor Control TO-263
FEamiF FEATURES N\ e
® fIC AR H A ®Low gate charge TO-220C
®Trench FS A ®Trench FS Technology
O ROHS ;7 iy ® ROHS product ‘
CE
TO-220MF
TO-247
I & & 5 oOrder codes .
o - — B g #HO%
-8 T -Gt Marking Package
None Halogen-Tube Halogen-Free-Reel
JTO10NO65SED-S-BR JTO10NO65SED-S-AR JTO10NOG5SED TO-263
JTO10NO65CED-C-BR N/A JT010NO65CED TO-220C
JTO10NO65FED-F-BR N/A JTO10NOG5FED TO-220MF
JTO10NO65WED-GE-BR N/A JTO10NO65WED TO-247
@ Sl lERBFRiNDERAE
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JTO10NO65SED CED FED WED

IR ATIEE ABSOLUTE RATINGS (Tc=25°C)

Val
Plframetaer Sﬁ m tf)l JTO10NOBSSED/ Jf(%lOﬁOGZI:I:D JTOLONOBSWED f;
y JTO10NO65CED Unit

3¢ 1o A2 FRLAZ — R SR AW ELIAE FL
i VcEs 650 650 650 V
Collector-Emitter Voltage
MELLAR AR LR 20 (Tc=25°C) | 20(Tc=25°C) | 20(Tc=25°C) | A
Collector Current- | Ic
continuous 10( Tc=100°C) 10( Tc=100°C) 10( Tc=100°C) A
ORIk B FAR Bl HLR (i
(D)
Collector Current — pulse lew 40 40 40 A

(note 1)
— R T R H g 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 I ) AN AR DA LR

(YR ¥/ B ) Surge non
repetitive forward current | lgsm 40 40 40 A
tp= 10 ms
sinusoidal
g5 v MR R S K FL
Gate-Emitter Voltage Vees *30 30 30 v
wZAa TAEIX
Turn-off safe area j 40 40 40 A
FEROI R Po
Power Dissipation Tc=25°C 136 37 166 w
TEAE IR
Storage Temperature | Tste -55~+150 -55~+150 -55~+150 °C
Range
gh
Junction Temperature | Tv; -55~+175 -55~+175 -55~+175 °C
Range
5 e e 5 e T
Maximum Lead T 300 300 300 °C

Temperature for Soldering
Purposes

* A U L U A e 45 IR R Al . *Collector current limited by maximum Junction temperature.
T 1: Bk vk BT i 45 IR R . Notel: The pulse width is limited by the maximum junction temperature.

JAs: 202311F
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JTO10NO65SED CED FED WED

454 ELECTRICAL CHARACTERISTICS

m H fF5 TR A =ZNE:: % RE - N X A
Parameter Symbol Tests conditions Min | Typ | Max | Units
ZA&UFPE Off —Characteristics
S s _‘|S
RE ﬁgﬁ}}fﬁ% B BVces [c=500pA, Vee=0V 650 - - V
Collector-Emitter Voltage
7 2 U TR R
Ic=1mA, referenced to
Breakdown Voltage Temperature ABVces/AT; 590 - 0.5 - | v/re
Coefficient
Vce=650V, Vge=0V,
.. N N I - - 10 LA
T 4R AR FR | Tc=25°C
Zero Gate Voltage Collector Current cES Vce=650V, Vge=0V, 2 A
m
Tc=175°C
TE [e) MR A U PR
I Vce=0V, Vee =20V - - 200 | nA
Gate-body leakage current, forward CESF cE eF
IR HH A
R R AR LR leesk Vee=0V, Ve =-20V - - |-200| nA
Gate-body leakage current, reverse
BAFFME On-Characteristics
3 AN Vce=Vee,lc=250Ua
EIRERENES Vo) ce=VeE,lc 55 | 6 | 65| Vv
Gate Threshold Voltage T.=25°C
Vee=15V,lc=10A,
e e - 15|19 vV
RIE R Tc=25°C
o . Vee=15V,Ic=10A,
Collector-Emitter saturation Voltage |Vcesar - 1.65|2.05| V
T.=125°C
Vee=15V,lc=10A,
°F ¢ - 18|22 Vv
Tc=175°C
ZhA&%FE Dynamic Characteristics
s 23
PN ER S . Cios _ 3800 _ pF
Input capacitance
4l = Vce=25V,Vee=0V,
A . Cous CE GE ) 60 ) pF
Output capacitance f=1.0MHZ,Tc=25°C
TN N
R 2 | . S
Reverse transfer capacitance
Mt A% H 1 5 & Total Gate Charge Qq - 274| -
N . Vcc=400V,Ic=10A,Rc=1
M- & 551 A% Gate to emitter charge ’ ’ - 6.5 | - nC
LS g Qe 0Q,Vee=15V,Tc=25°C
M A%-4E L B% Gate to collector charge  |Qqe - 119 -
HitA% 5. BH -Gate resistance Rg f=1MHz,open collector - 2.1 | - Q
. VGE=15V,VCE=360V,
0 4% HL T -short current I - 58 | - A
R R = T1sarn<175°C, tsc<10ps
@ SlllERBFRHEEEE
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JTO10NO65SED CED FED WED

454 ELECTRICAL CHARACTERISTICS

FFoLH: Switching Characteristics

JAs: 202311F

JILIN SINO-MICROELECTRONICS CO, LTD

% H % B I s BN | A [ Bk | B
Parameter Symbol Tests conditions Min | Typ |Max |Units
JF A ZEIR ) [3] Turn-On delay time td(on) Vce=400V,lcc=10A, - 13 - ns
L FHEFE] Turn-On rise time tr Re=10Q, Vee=15V, - 20 - | ns
S W HEIR 1N 7] Turn-Off delay time ta(off) Tj=25°C - 47 | - | ns
T ] Turn-Off Fall time tr - 60 - ns
FFiE$#E Turn-On energy Eon - 035 | - | mJ
S WrikE Turn-Off energy Eoff - 01 | - |'mJ
M RAFE Total switching energy Etot - 045 | - | mJ
FF )i ZEIR I ] Turn-On delay time ta(on) Vcc=400V,Ic=10A, - 160 | - | ns
b FHEFE] Turn-On rise time tr Rc=10Q,Vce=15V, - 200 | - | ns
5% W 4EIR I A] Turn-Off delay time ta(of) Tj=175°C - | 680 | - | ns
T £} ] Turn-Off Fall time s - 84.0 | - ns
FiE 4 FE Turn-On energy Eon - 035| - | mJ
KW iiFE Turn-Off energy Eoff - 017 | - | mJ
ST RAFE Total switching energy Etot - 052 | - mJ
R R B R KM EME  Anti-Parallel Diode Characteristics and Maximum Ratings
Vee=0V, I;=10A,Tc=25°C - 175 | - |V
T ] JE VE Vee=0V, IrF=10A,Tc=125°C - 1.45 - \%
Diode Forward Voltage Vee=0V, IF=10A,Tc=175°C | - 1.25 | - \
S 1] R 52 (]
Diode REeverse recovery time b ) >4.6 ) ns
fyi_rnﬁ‘%z FLfif o T{=25°C,Ir=10A, ] 29 | - | nc
Diode Reverse recovery charge Vee=0V,di/d: =100A/us
A PR FRLA
5212( Fiverse recovery Current m ) 3] - A
S 1] R 52 (]
Diode REeverse recovery time b ) 809 ) ns
}i_rmzez FAfif O T{=175°C, Ie=10A, ) T
Diode Reverse recovery charge Vee=0V,di/di=100A/us
S PR LR
Diode Reverse recovery Current rm ) 1.67 ) A
0 SlllERBFRHEEEE
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@@ JTO10NO65SED CED FED WED

Ak (max)
5iH we = B
Parameter Symbol JTOLONOGSSED/ JTO10NOG65FED |JTO10NO65WED, Unit
JTO10NO65CED
Sh2E e AGBT)
Thermal Resistance, Junction | Rwg-c) 1.1 3.1 0.9 °C/wW
to Case
4528 MM (FRD)
Thermal Resistance, Junction | Rwg-c) 2.2 4.9 2.1 °C/wW
to Case
4% 3| R 4 L
Thermal Resistance, Junction | Rin@-a) 62.5 62.5 40 °C/W
to Ambient
Notes:
Vi 1: Pulse width limited by maximum junction
1 ko FE P e v 4 U IR 1) temperature
2: BAGTAHRELR 2: Essentially independent of operating temperature
3: kP Bikh 9EEE<300ps, i 4 <29 3: Pulse Test: Pulse Width <300ps,Duty Cycle<2%
0 SlllERBFRHEEEE
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@@ JTO10NO65SED CED FED WED
$454FRhZE ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics TJ=25°C Output Characteristics TJ=175°C

40 T T
V=15V =3y 5 g N /=20V.

35

M =158

30

25 / %: kA4

20

V. =11V

Ic, Collector Current(A)
Ic, Collector Current(A)

= | V=7V
iﬁ_-/ - SE
4 5 6 0 1 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 T 1 ! ! ! J T T H 1200

1000

C ies i T

800

................ Coes et L

600

400

IC, Collecter Current(A)

C, Capacitance(pF)

200

Cres i

0 2 4 6 8 10 12 14 16 18 0.1 1 10
VGE,Gate to Emitter Voltage(V) Vce, Collector-Emitter Voltage (V)

Gate Charge Characteristics Diode Characteristic
Vce=400V

16 50

40C
1 V=400V "5 1 250 /

40 a4
35 AT5C

0 7
25 /

20

Ir, Forward Current(A)

Vge, Gate-Emitter Voltage (V)

0 5 10 15 20 25 30 0.0 05 1.0 15 2.0 25 3.0 35 4.0

Qg, Total Gate Charge(nC) VF, Forward Voltage(V)

() =usnzznnamna
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@@ JTO10NO65SED CED FED WED

SOA Characteristics For SOA Characteristics For
TO-263/TO-220C TO-220MF

Ic, Collector Current(A)
Ic, Collector Current(A)

1 10 100 1000 1 10 100 1000

Vce, Collector-Emitter Voltage (V) Vce, Collector-Emitter Voltage (V)
SOA Characteristics For Vcesat vs Tj
TO-247
100 s 30
3
_ 3
g
Hi N £
3 W W
© N g
g 8 15
: 3
13 8ingle Pulse Eant : ]
0-01 H i IR Z:l\ i : : 8 1‘0 H | H i | i
1 10 100 1000 > 25 50 75 100 125 150 175
Vce, Collector-Emitter Voltage (V) Tj, Junction temperature(°C)
Vcesat vs Ic Switching Time vs Ic
Tj=25,Vge=15V,VCE=400V,Rg=10Q
s 0 7 T ! : i : H ;
S se A 00 T N A IO 2
E 25 W 100 : T : ; : d
I.%; 20 / 2;; 7y
2 = e <
; 15 P E
£ o 2
E {1 S Pl FRURN S RS SR S £
Yoo // é
$U1 7 ;
Q
§ 05 10 .
3 007 e i 10 15 20 25 30 35 40
lc, Collector Current(A) Ic, Collector Current(A)
SlllERBFRHEEEE
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T.

SwitchingTime vs. Ic
Tj=175C,Vge=15V,Vce=400V,Rg=10Q

JTO10NO65SED CED FED WED

SwitchingTime vs. Rg
Tj=25<C,Vge=15V,Vce=400V,Ic=10A

100 f—

Switching Time(nS)

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

100 1—

Switching Time(nS)
—
o

15 20 25 30
Rg, Gate Resistance(Q)

5 10

SwitchingTime vs. Rg
Tj=175C,Vge=15V,Vce=400V,Ic=10A

Switching Time vs. Tj
Vge=15V,Vce=400V,Ic=10A Rg=10Q

100

Switching Time(nS)

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

100
80 1=
60 1=

401

Switching Time(nS)

N
o

100 120 140

Tj, Junction temperature(°C)

Switching Loss vs. Ic
Tj=25<C,Vge=15V,Vce=400V,Rg=10Q

Switching Loss vs. Ic
Tj=175<C,Vge=15V,Vce=400V,Rg=10Q

i F1E3
£ £
E £
- LT
/ i S St Sty Kttt s R A
1E4 ¢ : : : : : 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)
@ SlllERBFRHEEEE
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T.

Switching Loss vs. Rg

Tj=25C,Vge=15V,Vce=400V,IC=10A

JTO10NO65SED CED FED WED

Switching Loss vs. Rg
Tj=175<C,Vge=15V,Vce=400V,IC=10A

Switching Loss(J)

1E3

1E4 L

1E5 L

5 10 15 20 25
Rg, Gate Resistance(Q)

30

Switching Loss(J)

1E-3
8E4 £

o)
m
IS

S
m
A

2E4 |:

.....................................

............

......

15 20 25
Rg, Gate Resistance(Q)

Switching Loss vs. Tj

Vge=15V,Vce=400V,Ic=10A Rg=10Q

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

Tj, Junction temperature(°C)

Tj, Junction temperature(°C)

1E-3 : : ' ' [ 1E-3 —
T | Etotal————1—
s  EE AL SN SO MU U PHSROS SOs o _
@ 7 ; Eon — H 2
o H ] [ H o
- i : ; i a
g : : i é 5 1E-4+
= TTTRYTTTTT HERE A [ TV £
£ i : ; i | 5
& ‘ i | _Eoffe— ] =
: H "] 1 H [7]
1E4 e |
; ; ; i ; s 1E-5
40 60 80 100 120 140 200 300 400 500
Tj, Junction temperature(°C) Vce, Collector-Emitter Voltage (V)
Pp VS temperature Po VS temperature
(TO-263/TO-220C) (TO-220MF)
150 50
120 40
g =
5 90 '%' 30
2 a
[= Y] 5 20
g :
<] o
:_ﬂ-" 30 < 1o
0 0
-50 [1] 50 100 150 200 -50 0 50 100 150 200
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3,

Ppo VS temperature

JTO10NO65SED CED FED WED

Ic VS temperature

Zsjc(t), Thermal Impedance(°C/W)

Zgjc(t),Thermal Impedance(°C/W)

(TO-247)
180 50
S G s O I e e e e s e s e
40
%‘ 120 \ %
£ a E a0
a SRR SSSUS AU SOOI NSRS SO NSRS SO SO N 2 2
% 60 : : E
o H i o
'S w0 : \ “ 10
0 ; ; 0
50 0 50 100 150 -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

e . 0.001 ) ! ! !
10° 107 10" 0.000001  0.0001 0.01 1 100 10000
Time, Square Wave Pulse Duition(S) Time, Square Wave Pulse Duition(S)
Normalized Maximum Transient
Thermal Impedance for IGBT
(TO-247)
2
Y
o
=
S
2 e
g' Zoje(t)+oi
5 D=T1/T2
E
@ —
=
z .
N =T
T2
10° 10° 10"
Time, Square Wave Pulse Duition(S)
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®® JTO10NO65SED CED FED WED
MR ~FPACKAGE MECHANICAL DATA

TO-263 B UNIT:mm
i E A A SYMBOL | MIN MAX
) — A 4.30 4.80
= /E Al 1. 12 1. 42
@ A2 2. 54 2. 84
_ b 0. 67 1. 00
a c 0.29 0.52
= D1 8. 40 9. 00
L — E 9.80 10. 46
=HEI e 2. 54 BSC
=T . 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

Sl ERBF RNEIRAE
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JTO10NO65SED CED FED WED

JMEZR~FPACKAGE MECHANICAL DATA

TO-220MF
- E _ .L]
O ) O] o |
K
! .eb a L
O
o
e
b — = g
T I~ Q1
(- II_lI e (W) i
|I I|
|| (I [T [ |I
| <
| |
II |
@ SHERBIRBEREE
F[‘&Z'—(: 202311F JILIN SINO-MICROELECTRONICS CO, LTD

BA7 UNIT:mm
SYMBOL ..
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. 5ATYPE
E | 9.96 [ 10.36
F | 234 [ 274
L [ 1258 | 13.38
L1 | 3.13 [ 3.33
Q 9.2 3.4
oL | 2.56 | 2.96
op | 3.08 | 3.28
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JTO10NO65SED CED FED WED

JMEZR~FPACKAGE MECHANICAL DATA

TO-220C BAL UNIT:mm
l % .
- L| {<\ f F_ syabol MIN MAX
B N A 4.30 4.70
| kl v ] .22 1. 40
| 'I N b 0.70 0.95
= 0 | : 040 | 0.63
| D 15,20 16, 20
f | D2 9.00 9,40
B . E 9.70 10,10
| 01 e .39 .69
F 1. 23 1. 40
i L 12. 60 13. 60
. L2 2. 80 .20
. - 0 2. 60 3.00
01 .20 2. 60
P 3, 50 3. 80
001 1
—_ E
Sl EHBEIRGERAE
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JTO10NO65SED CED FED WED

JMEZR~FPACKAGE MECHANICAL DATA

TO-247

B
|
—

e j.e_|

JAs: 202311F

JILIN SINO-MICROELECTRONICS CO. LTD

HA UNIT:mm
A sy 1.
B = Zir:lbol MIN MAX
bom
| [] r | A 490 5.0
] ] B 295,  3.35
I - l B1 195 235
ul 1 b 145 135
| [ J c 0.50 0.70
| Phd e [P 20.90 | 21.10
e % E 15.70 | 15.90
J W e 5.34 5.54
i | g 190 210
J ) 5 L 19.40 |  20.40
L2 403| 423
Q 600  6.40
Q1 230 250
P 350  3.70
Sl ERBIFRGERAE
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@@ JTO10NO65SED CED FED WED
1. BB T RO R A B R B AR, T, TRNE S AR
2. WSRITHFIANTE AT FAR, WA SRS 5 A 7 AR R .

3. {ERLEEBCUHIN TG AN S AL B KBV, 5 R M B LA AT S
4. AU WA RCARAZ A T AR

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
ENERNBFRABRAR

AF i 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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