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N-CHANNEL IGBT

JTO20NO65SED/CED/WED/FED

FEEH¥ MAIN CHARACTERISTICS

4% Package

Ic 20A C
BVces 650V
V -t
(C\E/SAT—lygv) LoV
GE G
E
g APPLICATIONS
o lidr e ® General purpose inverters v C E
O UPS i oUPS
P FEATURES
© fEC AR Ha A ®Low gate charge
®Trench FS A ® Trench FS Technology
O ROHS 77 i, ® ROHS product
TO-247
cCk
TO-220MF
iT & & S order codes . .
s _ Wi B %
-2 H oGt Marking Package
None Halogen-Tube Halogen-Free-Reel
JTO20NO65SED-S-BR JT020NO65SED-S-AR JTO20NO65SED TO-263
JTO20NO65CED-C-BR N/A JTO20NO65CED TO-220C
JT020NO65WED-GE-BR N/A JTO20NO65WED TO-247
JTO20NO65FED-F-BR N/A JTO20NO65FED TO-220MF
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JTO20NO65SED/CED/WED/FED

IR ATIEE ABSOLUTE RATINGS (Tc=25°C)

o H
Parameter

G
Symbol

B fE value

JTO20NO65SED/
JTO20NO65CED

JTO020NO65WED

JTO20NO65FED

B A R — RS R
HL T

Collector-Emitter Voltage

Vce

650

650

650

* SRR LI
Collector Current-
continuous

40 (Tc=25°C)

40 (Tc=25°C)

40 (Tc=25°C)

20( Tc=100°C )

20( Tc=100°C )

20( Tc=100°C )

IR kR F BRI LR
GED

Collector Current — pulse
(note 1)

80

80

80

TR IE R FE R
Diode RMS forward
current

40(Tc=25°C)

40(Tc=25°C)

40(Tc=25°C)

20(Tc=100°C )

20(Tc=100°C )

20(Tc=100°C )

ZHRE IR AN E S
i GRIFHERD Surge
non repetitive forward
current tp= 10 ms
sinusoidal

IFsm

80

80

80

B¢ vt AN S M FL I
Gate-Emitter Voltage

Vee

+20

+20

+20

¢ v Mk A WA 33 M P
Transient Gate-Emitter
Voltage(tp<<10us,
D<0.010)

VGEs

+25

+25

+25

7 TAEX

Turn-off safe area

80

80

80

FERZh R

Power Dissipation

Pp
Tc=25°C

187

194

42

FAR
Storage Temperature
Range

Tste

-55~+150

-55~+150

-55~+150

°C

S
Operating Temperature
Range

Tv;

-556~+175

-556~+175

-55~+175

°C

51 e d e JR R
Maximum Lead
Temperature for
Soldering Purposes

TL

300

300

300

°C

*EE A P AR L IAT Y o v 5 L PR A

*Collector current limited by maximum Junction temperature

JiAs: 202311K
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JTO20NO65SED/CED/WED/FED

454 ELECTRICAL CHARACTERISTICS

m A fF5 PR A = ZNE: i N N =X A
Parameter Symbol Tests conditions Min | Typ | Max | Units
ZA&UFPE Off —Characteristics
L HLIN — RO 2 LU _ _
Collector-Emitter Voltage BVces  |lc=500uA, Vee=0V 650 | - i v
7 o F i R R lc=1mA, r
= , referenced to
Breakdown Voltage Temperature ABVces/AT; N . - 0.5 - | v/rC
Coefficient 25°C
T Ao R | VeemOSOV, VeemV L T 10 A
Zero Gate Voltage Collector Current CES Te=25°C H
1E [ AR A s FL VA
Gate-body leakage current, lcesF Vce=0V, Vee =20V - - 1200 | nA
forward
S A AR A I R
Gate-body leakage current, lcESR Vce=0V, Vge =-20V - - [-200| nA
reverse
BAFFME On-Characteristics
A L _ _
Gate Threshold Voltage Veew)  Vee= Vee,lc=2500A 55 | - |65V
Vee=15V,Ic=20A,
°E c - 16|20 V
T.=25°C
WA _ Vee=15V,Ic=20A,
Collector-Emitter saturation Voltage VCEsAT 1.75|2.15| V
T.=125°C
Vee=15V,lc=20A,
°F ¢ 19 23| V
Tc=175°C
&K Dynamic Characteristics
LA _
Input capacitance Cies - |1500] - pF
A Vce=25V,Vee=0V,
Output capacitance Coes f=1.0MHz, Tc=25°C ) 128| - pF
AL FL 2
Reverse transfer capacitance Cres i 28.1) - pF
ﬂﬂ*&%ﬁ/é\g Qg - 439 -
Total Gate Charge
K Vce=400V,Ic=20A,Rc=1 . .
AR Qge |Veo=400V.Ic=20ARs 100 hC
Gate to emitter charge 0Q,Vee=15V,Tc=25°C
AR - £ H AR Qgc T 189 -
Gate to collector charge
ﬁﬂ*&wﬂ' Rg f=1MHz,open collector |~ 18| - Q
ate resistance
= N Vee=15V,Vce=360V,
i ¢ L Isc GE CF - |106| - A
Short current Tistarns175°C,tsc<10ps
0 SiililEfBEFRIGEIRLE
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JTO20NO65SED/CED/WED/FED

454 ELECTRICAL CHARACTERISTICS

FFoLH: Switching Characteristics

BT
bl H fF5 W A BN | AR | &K Unit
Parameter Symbol Tests conditions Min | Typ |Max| s
JF A ZEIR ) [3] Turn-On delay time td(on)  Vcc=400V,lcc=20A, - 16 - | ns
L FHEFE] Turn-On rise time tr Re=10Q, Vee=15V, - 56 - | ns
ST ISR I [A] Turn-Off delay time td(offy [Tc=25°C - 52 - | ns
N &I} ] Turn-Off Fall time tf - 82 - | ns
JFi#E#5#E Turn-On energy Eon - 079 | - |mJ
ki i5ikE Turn-Off energy Eoff - 0.3 - lmd
SIFIHFE Total switching energy Etot - 1.09 | - |mJ
FF J5 IR FF 1] Turn-On delay time td(on)  Vcc=400V,Ic=20A, - 140 | - | ns
b FBF1E] Turn-On rise time tr Re=10Q,Vce=15V, - 540 | - | ns
KT AR s} ] Turn-Off delay time td(offy |Tc=175°C - 760 | - | ns
N &} ] Turn-Off Fall time tf - | 146.0| - | ns
F B4 FE Turn-On energy Eon - 0.8 - |mJ
KW iikE Turn-Off energy Eoff . 049 | - | 'mJ
SIFAFE Total switching energy Etot - 1.3 - lmd
R R B R RS EME  Anti-Parallel Diode Characteristics and Maximum Ratings
Vee=0V, Ii=20A,Tc=25°C - 16 |22 | V
Ve Vee=0V, [(=20ATc=125°C | - |14 |21 | V
1E [ F
Diode Forward Vo|tage VGEZOV, |F:20A,TC:175°C - 1.3 2.0 V
)P S 8]
Diode Reverse recovery time b ) 254 - | ns
R S Tc=25°C,Ir=20A, ) 347 i nC
Diode Reverse recovery charge Qrr Ve=0V,di/d; =100A/us
SRR LR | ) 27 | - A
Diode Reverse recovery Current m '
AR/ E=Rinn
Diode Reverse recovery time b ) 429 | - | ns
S PR LA Tc=175°C, Ig=20A,
: Qn - 1010| - | nC
Diode Reverse recovery charge Ve=0V.di/d=100A/us
SRR LR | i 4 i A
Diode Reverse recovery Current m
@ SiililEfBEFRIGEIRLE
Fl‘&z'—(: 202311K JILIW SINO-MICROELECTRONICS CO,LTD 4/16
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JTO20NO65SED/CED/WED/FED

BA (max)
b= = BAr
JTO020NO65SED/JTO20NO65WEDJT020NOGSFED .
Parameter Symbol Unit
JTO020NO65CED
g B SR IE AGBT) o
Thermal Resistance, Junction to Case Rina-0) 0.8 0.77 3.57 CIW
SR SR IBE (FRD) .
Thermal Resistance, Junction to Case Rina-0) 213 2.05 e CIW
45 B I () FABH o
Thermal Resistance, Junction to Ambient Rin-a) 62.5 40 62.5 CIW
0 SillEHBIFRIGERAE
BiA: 202311K JILIN SING-MICROELECTRONICS CO,.LTD 5/16
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JTO20NO65SED/CED/WED/FED

$54FRhZE ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics Output Characteristics
Tj=25°C Tj=175°C
60 60
S0 0
% 4 % 10
: 5 .
‘; 30 5 ¥
2 8
E 20 3:0
) 2 v
10 N 10 2
wn
0 = 0
000 100 200 300 400 S00 600 0.00 100 200 3.0 40 500 600
Vce, Collector-Emitter Voltage (V) Vce, Collector-Emitter Voltage (V)
Transfer characteristics H—K Vge 5 Tj R LR
Vce=6V
80
< B . I OO
E WS IO 0
S s | . 9
8 & | s \
0.6+ : . ¢
6 7 8 o 10 11 1 50 25 0 25 50 75 100 125 150 175
Vge, Gate-Emitter Voltage (V) Tj, Junction temperature(°C)
H—{LH BVce 5 Tj RARML Ic VS Tj
1.2+ 50
! IC=250uA .|
1.1 z
3 E
s 1 3
zg 1.0 g
: 1
0.9 :_ES g
T i s S , ' | |
S50 -25 0 25 S50 75 100 125 150 175 -0 o 0 100 150 200
Tj, Junction temperature(°C) Tj, Junction temperature(°C)
]
SililEFRBFiHEERELT
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JTO020NO65SED/CED/WED/FED

Vcesat vs T, Vcesat vs Ic

3.0+

N
(3

1 Tjm1751

Ti=-401

q o e

Vcesat, Collector-Emitter saturation Voltage (V)
Vcesat, Collector-Emitter saturation Voltage (V)
-
(9)]

0 M o S M 20 R
50 256 0 25 50 75 100 125 150 175 0 5 10 15 20 25 30 35 40
Tj, Junction temperature(°C) Ic, Collector Current(A)
Capacitance Characteristic Qg VS Vge
Vge=0V,f=1.0MHz
10000 16
‘ Cies ,.,:. V=400V
fr———— =
1000 2,
s g
g Coes S
S g
2 res I
(8] ]
g \ g ¢
10 g .
>
1 . - 0
0.1 1 10 100 ° o 0 » © “
Vce, Collector-Emitter Voltage (V) Qg, Total Gate Charge(nC)
SwitchingTime vs. Ic SwitchingTime vs. Ic

Tj=25<C,Vge=15V,Vce=400V,Rg=10Q Tj=175C,Vge=15V,Vce=400V,Rg=10Q

100 =
_ 1
£ <
S :
f= o
= £
£ 5
3 | £

10 4=

10 15 20 25 30 35 40 10 15 20 25 30 35 40
Ic, Collector Current(A) Ic, Collector Current(A)
SillERBFRIERLE
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D,
SwitchingTime vs. Rg

Tj=25C,Vge=15V,Vce=400V,Ic=20A

JTO020NO65SED/CED/WED/FED

SwitchingTime vs. Rg
Tj=175<C,Vge=15V,Vce=400V,Ic=20A

100 T —]
—_— = ;"/H—ﬂ
2 610022 o P e LB s s e i
‘; E ____'__‘,.,_.._..--'-»-.'--"7’—'."-Tr -
@ : - D t 3 Tdon =+ 1 1
: % —-_"/
10: ! H H H H 10 L : | : | : | : | :
5 10 15 20 25 30 5 10 15 20 25 30
Rg, Gate Resistance(Q) Rg, Gate Resistance(Q)
Switching Time vs. Tj Switching Loss vs. Ic
Tj=25<C,Vge=15V,Vce=400V,Rg=10Q
100 - ; |+
T /T— 5 ‘ lo!al/-
E 1 R s o O e o o
S = | .- firansansst B v
£ TR %l S ™ et O
u;) 2 /
(2] 4 . . $ sen
/
Tdon | :
m
10 T T T T T T T 1E-4~ - . 1 . - - .
40 60 80 100 120 140 160 10 15 20 25 30 35 40

Tj, Junction temperature(°C)

Ic, Collector Current(A)

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

Switching Loss vs. Rg
Tj=25C,Vge=15V,Vce=400V,Ic=20A

Etotal/

T

J

| 1
s |
? ! ]
S Eon '
2 e Sl vttt
£ EoffT SO DO SO
.*é : ! |
& 1

]

1E4 + . ‘ -

20 25 30 35 40

Ic, Collector Current(A)

10 15

g Etotal
2 1E-3-# — -
> :

c

%

an Sy & Off

1E4 L ——|— — ]
5 10 15 20 25 30
Rg, Gate Resistance(Q)

JiAs: 202311K
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UIF}
Switching Loss vs. Rg

Tj=175C,Vge=15V,Vce=400V,Ic=20A

JTO020NO65SED/CED/WED/FED

Switching Loss vs. Tj
Vge=15V,Vce=400V,Ic=20A Rg=10Q

=5 i Etotal = Etotal
21E3 H—ua—if Tt 1 i | i | § | i
3 R i D ST Ty g B ‘
= § Sonren fiasnssl Sessseqranenss = ! !
£ - 2 e ‘
é 3 : ? |
7
1E4 ' ' 10* T 1 T T T
5 10 15 20 25 30 25 50 75 100 125 150 175
Rg, Gate Resistance(Q) Tj, Junction temperature(°C)
Switching Loss vs. Vce Safe Operating Area TO-247
Tj=175<C,Vge=15V,Ic=20A,Rg=10Q
100 5 P
71E3 :_ | Etotal =1 : | E |
: / : i | e 1 |
o i : E | , { S H
R T WP e :
s /‘/ i | | S [ Notes: i)
. ) 3 | 1 501 frerree 1. Te=25C 0
{ : : : 1 §io 2 T=176C S
[ 3.Single Pulse|
1E4 { 0.01 | |
200 300 400 500 1 10 100 1000
Vce, Collector-Emitter Voltage (V) Vce, Collector-Emitter Voltage (V)
Safe Operating Area TO-263/T0O-220C Safe Operating Area TO-220MF
100
z = 104
3 °
o
_L_z:“ g 0.1 *Notes
1.Tew25
2T=175
3.Single Pulse
0.01 v ' 0.01 t :
1 10 100 1000 1 10 100 1000
Vce, Collector-Emitter Voltage (V) Vce, Collector-Emitter Voltage (V)
SillERBFRIERLE
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JTO020NO65SED/CED/WED/FED

Pp VS temperature (TO-263/TO-220C) Pp VS temperature (TO-247)
200
175 4
3 150 < s
é 125 4 é
2 2
2 100 4 @
a o
(=] (=]
% 504 8
' [
25 4
° T LS LS Ls M Ll T
50 (1] L% 100 150 200 50 [ S0 100 150 200
Tj, Junction temperature(°C) Tj, Junction temperature(°C)
Pp VS temperature (TO-220MF) Diode Characteristic
50 28,
40 4 —
=
P @
g g
£ »1 K
8 T
3 ©
§ 20 4 E
[ -
3 £
& 10 05
0 + + + v o 0 - i - A - i - A - i L i - i - J
0 ° © 100 150 200 5 10 15 20 25 30 35 40
Tj, Junction temperature(°C) Ir, Forward Current(A)
Trr5di/dtR R £ Qrr5di/dtk R B LR
350 ‘ :
— } ; 5 540 :
@ ‘ : e : :
gsoo\ 3 ; e
S \ . £ 520 ? P
£ 250 SN : > 5 L
g : § = ol
2 200 \ £ 800 ——— /
2 i @ :
g . : \ : , /
g '3
§ 07
E 100 3 ...................................
G 460
100 200 300 400 100 200 300 400
di/dt(Alus) di/dt(Alus)
SililEFRBFiHEERELT
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Err5di/dte Rtk

Irrm 5 di/dt3e 2 i 2}

Err (uJ)

60 j : ] :
100 200 300 400
dildt(Alus)

10

/‘

Irrm, lode Reverse recovery Current(nC)
&

100 200 300 400
di/dt(Alus)

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

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

r——"Notes.:—— 17—
1.T)-Te=Pom*Zeje(t)

Zejc(t), Thermal Impedance(°C/W)

- ! |7 2.Duty Factor D=T1/T2
70.01 | | ‘ |
| | 2 (W
T 0.02
Poul | |
107 4 =-Singe Pusle et —a i B
! | S e § Pt
-T2 -
B L] Ll . i L] . Ll .
10 10 10 10

Time, Square Wave Pulse Duition(S)

10°

10" +——*Notes: i
1.T)-Te=Pom*Zeje(t)

7 002 2.Duty Factor D=T1/T2

2Zejc(t), Thermal Impedance(°C/W)

T 0.01
il | o
Singe Pusle PD"l | |
107 4 e

P T
-T2 -

T T T T T

10 10 10’ 10'

Time, Square Wave Pulse Duition(S)

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

10’
5 eD=0.5:
T 1000
[
3
o *Notes
E 1.7)-Tc=Pom*Zsje(t)
g 10"+ | . 2.Duty Factor D=T1/T2
G i
|'E_ Singe Pusle | %
5 Ponl | |
S o\ .
107 4 =t 3 R s b tAR SR B E
i -y
T T L4 T v
10 10 10 10
Time, Square Wave Pulse Duition(S)
n — —
0 SillERBFRIERLE
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JTO20NO65SED/CED/WED/FED

JMEZR~FPACKAGE MECHANICAL DATA

TO-263

H2|

D1

L1

1

JiAs: 202311K

BAL UNIT:mm
A
e SYMBOL MM
/,E MIN MAX
A 4.30 4.80
Al 112 142
A2 2.54 2.84
P 0.67 1.00
c 0.29 0.52
=
" D1 8.40 9.00
] . 9.80 10.46
e 2.54BSC
H 14.00 16.00
o ﬁ_[ H2 112 145
R L 150 310
L1 145 1.70
SillilERBIRIGERAE
HJILIN SINQ-MICROELECTRONICS CO, LTD
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JTO20NO65SED/CED/WED/FED

JMEZR~FPACKAGE MECHANICAL DATA

TO-247 BAr UNIT:mm
E A
I e

[ ﬂlo\‘ e = symbol |[MIN  |MAX

T | ] (\ | A 490, 510

of | 1T | | B 2.95 3.35

; S N l B1 195 235

il L : b 1145| 135

9 | |1 1] Il c 050 0.70

e & ‘ Q1 ‘ il | _ 81 D 20.90 21.10

! fd4 | b E 1570 | 15.90

| I e 534| 554

I | F 190 210

Lo e ; s E 19.40 | 20.40

L2 403 | 423

Q 6.00 6.40

Q1 2.30 2.50

o E 350370

SiliERB I RHEREE

JiAs: 202311K
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@@ JTO20NO65SED/CED/WED/FED

JMEZR~FPACKAGE MECHANICAL DATA

TO-220MF HA7 UNIT:mm
; E _ F
] SYMBOL ———F——
O - O] o | MIN MAX
L A 4.5 4.9
\ a B 1,47
NP> A — b 0.7 0.9
O C 0.45 0. 60
o D 15.67 | 16.07
D1 9, 04 9. 20
e 9. 54TYPE
o] E H - 1 B 9,96 10. 36
— p 2.34 2. 74
i L 12.58 | 13.38
b 4 - c L] 3.13 3. 33
T Qf Q g2 3. 4
Q1 2. 56 2.96
U PGP 3. 08 3. 28
e | |
[ I
| |
|| [T [Cm [0 |I <
| |
II l
[ |
@ Sl EHEFRBERDE
BrAs: 202311K JILIN SINO-MICROELECTRONICS CO,, LT 14/16




@@ JTO20NO65SED/CED/WED/FED

JMEZR~FPACKAGE MECHANICAL DATA

TO-220C BAr UNIT:mm
’ l A " MIN MAX
- L| ' ﬁ | — symbol e
T SR - - A 4.30 170
%’0 — 1.22 1. 40
| ' = — b 0.70 0.95
= $ _ ¢ 0. 40 0. 63
- ) 15.20 | 16.20
’ i | ,J I 2 9. 00 9, 40
= | E 9,70 10,10
| 0 ¢ 2. 39 2. 69
- F 1,25 1. 40
=t || L 12,60 | 13.60
U U ! | L2 2. 80 3,20
e le | | 0 2. 60 300
T 01 2. 20 2. 60
p 3, 50 .80
1 o o 1|
|- E —
SLAEZRAERAE
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