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JTO20NO65SED/CED/FED/WED

FEEH MAIN CHARACTERISTICS

lc 20 A
BVces 650V
Veesar-typ 16V
(Vge=15V)
Fi& APPLICATIONS
@ AR GR ® General purpose inverters
O UPS i O UPS
FEamtrtE FEATURES
© fIC AR Ha A ®Low gate charge

®Trench FS K,
L BGiF YN B%:VCE(sat)

typ = 1.6V,lc =20A and T¢ =

25°C

®Trench FS Technology,

® saturation voltage: Vce(sar),
typ = 1.6V,Ic= 20Aand T¢ =
25°C

4% Package]

o(

TO-220C

O ROHS /™ iy ® ROHS product TO-247
cc®
TO-220MF
i #& # 5 order codes & - £t -
_R {5 _R 45 _ _
-4 T -4 -Gt Tos-Gith Marking package
Halogen-Tube None Halogen-Tube Halogen-Reel Halogen-Free-Reel
JTO20NO65SED-S-B JTO20NO65SED-S-BR JTO20NO65SED-S-A | JTO20NO65SED-S-AR | JTO20NO65SED TO-263
JTO20NO65CED-C-B JTO020NO65CED-C-BR N/A N/A JTO20NO65CED TO-220C
JTO20NO65WED-GE-B | JTO20NO65WED-GE-BR N/A N/A JTO020NO65WED TO-247
JTO20NO65FED-F-B JTO20NO65FED-F-BR N/A N/A JTO20NO65FED TO-220MF
. ——
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JTO20NO65SED/CED/FED/WED

It AEIEE ABSOLUTE RATINGS (Tc=25°C)

# 1H Value M
mH Z5i =) A
Parameter Symbol | JTO20NO65SED/ .
JT020NO65WED JTO20NO65FED | Unit
JTO020NO65CED
I e B AR — AR B IR
HL s Vces 650 650 650 Y
Collector-Emmiter Voltage
FELLAR AR 40 (Tc=25°C) 40 (Tc=25°C) 40 (Tc=25°C) A
Collector Ic
Current-continuous 20( Tc=100°C) 20( Tc=100°C) 20( Tc=100°C)) A
B Kk A AR PR G
D)
Collector Current — pulse lew 80 80 80 A
(note 1)
AR I T L I 40(Tc=25°C ) 40(Tc=25°C ) 40(Tc=25°C ) A
Diode RMS forward
current I 20(T¢=100°C) 20(Tc=100°C) 20(Tc=100°C) A
TR I ) AN AR
i GRIFHEY) Surge non
repetitive forward current lesm 80 80 80 A
tp= 10 ms
sinusoidal
g e AR A A 0 P s
Gate-Emmiter Voltage Vees +20 +20 +20 v
Turn-off safe area - 80 80 80 A
FERL) A Po 156 162 35 w
Power Dissipation Tc=25°C
AR
Storage Temperature Tste -55~+150 -55~+150 -55~+150 °C
Range
Shi
Operating Temperature T; -55~+175 -55~+175 -55~+175 °C
Range
T B b AR
Maximum Lead o
Temperature for Soldering T 300 300 300 c
Purposes
* AR IR P I P e e 4 i PR )
*Collector current limited by maximum Junction temperature
SiiilERBEFRIGEEZE
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@@ JTO20NO65SED/CED/FED/WED

45 ELECTRICAL CHARACTERISTICS

b H 5 TR B A | B&K | HAL
Parameter Symbol Tests conditions Min | Typ | Max | Units
KA Off —Characteristics
RN — R o LR _ _
Collector-Emmiter Voltage BVces  [Ic=500pA, Vee=0V 650 ) ) v
i 4 UL B I lc=1mA, referenced to
Breakdown Voltage Temperature ABVces/AT, | © . ’ - 05| - |V/IrC
Coefficient 25°C
FEM T A A R | Vce=650V, Vge=0V, ] 110! ua
Zero Gate Voltage Collector Current CES Te=25°C
1E [ AR A D LT
Gate-body leakage current, lcesE Vce=0V, Vg =20V - - 200 | nA
forward
S IR AN A s LT
Gate-body leakage current, lcESR Vce=0V, Vg =-20V - - [-200| nA
reverse
EAHEFH On-Characteristics
o] {1 AL s _ _
Gate Threshold Voltage Veew  Vee= Verlc=250uA 4.5 - |65V
Vee=15V,Ic=20A,
eE ¢ - 1.6 | 20 |V
T.=25°C
t@*ﬂ}:—b‘l:{% ) . VGE:lSV,ICZZOA,
Collector-Emmiter saturation Voltage VcEsaT 1.75(2.15| V
T.=125°C
Vee=15V,Ic=20A,
eF ¢ 1.9 | 23| Vv
T.=175°C
&% Dynamic Characteristics
PG R .
Input capacitance Cies - 1900} - pF
T LA Vce=25V,Vge=0V,
Output capacitance Coes f=1.0MHy, Tc=25°C i 128 - pF
R AR LA
Reverse transfer capacitance Cres ) 8.7 - pF
M4 A7 &4 Total Gate Charge Qq - | 439| -
MR- 5 4% Gate to emitter charge Qqe Vee=400V,1c=20ARe=1"" 10.0/ - nC
S OQ,VGE=15V,TC=25°C
M Hiz-4E 8% Gate to collector charge Qg - | 189 -
M HLBH-Gate resistance Ry f=1IMHz,open collector | - | 1.8 | - Q
_ . Vee=15V,Vce=360V,
4% HL AL-short current I - |116.7| - A
f " s T 15tanS150°C, t<10s

SilillEREBFRIGERES S
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JTO20NO65SED/CED/FED/WED

45 ELECTRICAL CHARACTERISTICS

JFKs: Switching Characteristics

W H % B A% BN | | Bk A
Parameter Symbol Tests conditions Min | Typ | Max |Units
JF )3 $EIR I [] Turn-On delay time taon)  Vcc=400V,Icc=20A, - 16 - | ns
L FHE 1A Turn-On rise time t, Re=10Q, Vee=15V, - 56 - | ns
%H‘ﬁﬂii&ﬁﬁrm TUI’n-Oﬁ delay t|me td(off) TC:25°C - 52 _ ns
N F&EHE] Turn-Off Fall time t - 82 - ns
FIE##E Turn-On energy Eon - 0.79 - 'md
KW HFE Turn-off energy Eoff - 0.3 - 'md
MIFiFE Total switching energy Erot - 1.09 | - | mJ
JF A ZEIR I} ] Turn-On delay time tyon) | Vcc=400V,|c=20A, - 14.0 - ns
b TFHEfE] Turn-On rise time t, Re=10Q,Vee=15V, - 540 | - | ns
KW LEIR B ] Turn-Off delay time tyory | 1c=175°C - 1760 | - | ns
N B E] Turn-Off Fall time ts - 146.0| - ns
JFiE 51 FE Turn-On energy Eon - 0.8 - 'md
KW HFE Turn-off energy Eoft - 049 | - | mJ
SITEHFE Total switching energy Ecot - 1.3 - | md
RIFB R BRI R AHEM Anti-Parallel Diode Characteristics and Maximum Ratings
Vee=0V, Ir=20A,Tc=25°C - 14| - |V

I fi1 P B _ Ve Vee=0V, [(=20A,Tc=125°C | - |12 | - | Vv
Drain-Source Diode Forward
Voltage Vee=0V, [;=20A,Tc=175°C | - | 1.0 | - | V
BN PRSI 1)
Diode Reverse recovery time b ) 254 | - ns
2 16 52 HLAer Q Te725 ©,[F=20A, - 1 347| - | nC
Diode Reverse recovery charge " Vee=0V,d/d; =100A/us
B ) P52 FL AL | . 27 - A
Diode Reverse recovery Current rm '
BN PRSI 1)
Diode Reverse recovery time b ) 429 | - ns
BN YRS FRLAT Tc=175°C, I=20A,

: Qn - |1010| - | nC
Diode Reverse recovery charge Vee=0V,di/d=100A/us
R W i | A
Diode Reverse recovery Current mm

SiliERBEFRIGERZE
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@@ JTO020NO65SED/CED/FED/WED
B (max) .
i s BANT
JTO20NO65SED/JT020NO65WEDJT020NO65FED .
Parameter Symbol Unit
JTO020NO65CED
Si BB SR (IGBT) .
Thermal Resistance, Junction to Case Ring-0) 0.8 0.77 3.57 Cw
2E )& (FRD) .
Thermal Resistance, Junction to Case Ring-c) 213 2.05 [ Cw
2k PP BE)H R o
Thermal Resistance, Junction to Ambient Ring-a) 62.5 33.8 62.5 Ccw
SliiEREFRHBR2E
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®® JT020NO65SED/CED/FED/WED
$HEMZ ELECTRICAL CHARACTERISTICS (curves)

Output Characteristics T;=25°C Output Characteristics T;=175°C
60 i 60
50 50
40 40
<30 PR
e Q
20 20
10 v 10 N
v A%
0 0 .
000 100 200 300 400 500 600 0.00  L00 200 300 400 500 600
Vee (V) Vee (V)
Transfer characteristics Vcg=6V IH— B IVee 5 TR R 2k
1.2

TTTTT T T

[ 1C=500uA | ]

_________________

o

IC, Collecter Current(A)

VG E(th):,DNormalizgd
o

v I 7 v v - 0-6 ' ' ' ' ' ' ' '
T L] EEETE e e R AR RS
6 7 8 9 10 11 12 S0 -25 0 25 50 75 100 125 150 175
VGE,Gate to Emitter Voltage(V) TJ,Junction Temperture (C)
IH—HIBVe 5T, R R HiZk Ic VS Tc
50
40
=
O O O O U N 0 =<t A O O SRS SO SR N SSSRESS SRS NSRS FS S
g 30
S
S1o0+—~F——F =1 L PPt LN
i 20
O
B T T e L e Rt tublk EEEDE-EUCE UL EEES (RCEE SUUt I SO SO (SRR SO NSRS SN IS N SN N
m
10
37 S S i i s [ I T N T I
50 -25 0 25 50 75 100 125 150 175 0_50 : A s N 0
TJ.Junction Temperture (C) T (%)
SlllEREBEFIRBEIRZE
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JTO20NO65SED/CED/FED/WED

Vcesat VS T;

Vcesat VS e

051~

(18 i A
20 -25 0 25 50 75 100 125 150 175
TJ,Junction Temperture (c)

VCEsat, Saturation Voltage (V)
VCEsat, Saturation Voltage (V)

0 5 10 15 20 25 30 35 40
IC,Collector Current (c)

Capacitance Characteristic Qg VS Vee
Vee=0V,f=1.0MHZ
10000
14 Vce=400V
TN 12
1000
10
=
g =
[ (]
8 \
£10 N
5 2
S
m 1 ° [+] 10 20 30 40 50
© o1 1 Vee(V) 10 100 Qeinc)

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

SwitchingTime vs. I¢

T,=175°C,Vge=15V,Vce=400V,R,=10Q

£ 2100
[ (]
E £
= =
(=2} =]
= £
= =
8 8
= 2 10~
W [75)
10 15 20 25 30 35 40 10 15 20 25 30 35 40
Ic,Collecter Current (A) lc,Collecter Current (A)
SiililEREBFRIGERZE
H}iz’_( 202002A JiLIM @ BIND MICAOCLECTRAOMICE CO.LTD 7/16




JiF)

JTO20NO65SED/CED/FED/WED

SwitchingTime vs. Ry
T,=25°C,Vge=15V,Vce=400V,Ic=20A

SwitchingTime vs. Ry
T,=175°C,Vge=15V,Vce=400V,Ic=20A

—_—
o
(=]

Switching Time (ns)

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

Switching Time vs. T;

LT |
100 —]

—~~ -

) Tdof
= -
g L

g — T

=

(=]

=

L

Q

=

% Tdon

e | ———
10

40 60 80 100 120 140 160
Tj,Junction temprature ( °C)

Switching Time (ns)

1004

10L

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

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

Switching Loss (J)

1E4

1E-3

_________________________________________________________________________

0 15 20 25 30 35 40
lc,Collecter Current (A)

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

Switching Loss vs. Ry
T,=25°C,Vge=15V,Vce=400V,Ic=20A

S) S
o |
§ 1E-3 — g1E—3
| = |
£ 2
= =
03) _________________________________________________________________________ I e T e e S s o
1E-4 : : : : : : 1E-4 3 : ; : : ;
10 15 20 25 30 35 40 5 10 15 20 25 30
lc,Collecter Current (A) Rg, Gate Resistance(ohm)
SiiilERBEFRIGEEZE
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@@ JTO20NO65SED/CED/FED/WED

Switching Loss vs. Ry Switching Loss vs. T,
T,=175°C,Ve=15V,Vce=400V,Ic=20A Vee=15V,Vce=400V,|c=20A R,=10Q
S =
~ Etotal
$1E-3 3 10° E
O o N
- |
g, g‘) E i . A
= < i
g S
£ s
) : (7]
1E4 L i A - 10
5 10 15 20 25 30 25 50 75 100 125 150 175
Rg., Gate Resistance(ohm) T. e

jsJunction temptature

Switching Loss vs. Vce(V) Safe Operating Area TO-247
T,=175°C,Vge=15V,Ic=20A,Rg=10Q

= <
= -
~— =
@ o
m L
9 1E-3 8
g g
£ @
2 =
= 0
= (8]
7 <
1E-4 : : : RIS
200 300 400 500 100
Vce, Collecter Voltage(V) Vce,Collecter-to-Emitter Voltage(V)
Safe Operating Area TO-263/TO-220C Safe Operating Area TO-220MF
100 100 :
] FTTSTT0.01
N ™~ 0ime s = R ~Cr0.Ams T o
N & o1 Ny < o Il S
=~ 10 P Q\ " \\ms — 10 P \\\ \\']m \ N
< = o= AmsN < B 3 = =
= St = 10ms &
c e c i G s
() RS e DCITTTN p Y
5 DC SIS N 5 4 NN TN
o (@) G
£ ~ = I
E -E \\\
Dn- 0.1 “Notes: Do- *Notes: ]
- 1Te=25 = 1.Ti=05
2.T=175 2.T=175
"""""" 3.8ingle Pulse 3 Sinale
0.01 R s SSmgle PUISe}
1 10 100 1000 10 100 1000
Vce,Collecter-to-Emitter Voltage(V) Vce,Collecter-to-Emitter Voltage(V)
SiiilERBEFRIGEEZE
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JTO20NO65SED/CED/FED/WED

Pp VS temperature (TO-263/TO-220C)

Pp VS temperature (TO-247)

175 175
150 150
125 125
100 100
E g
CI =T s
50 50
25 25
0 0
-50 0 50 100 150 200 -50 0 50 100 150 200
T, (T T, (T
Pp VS temperature (TO-220MF) Diode Characteristic
40 2.5
35
€ 2.0
30 E
5]
25 B 15
E 2 g
T - -;E 1.0
10 g
- 05
5 N Y N A St A S ) SRS SO N
0 0.0 : : : : : :
50 0 50 100 150 200 5 10 15 20 25 30 35 40
T, (C) VF(V),Forward Voltage
T Hdi/dk &R itk Q. Hdi/ld KA ML
350
540
300
520
o 250 ,6
£ =
L 200 = 500
= a
150 480
o+ T
460
100 200 300 400 100 200 300 400
di/dt(Alus) di/dt(A/us)
ShillEREBEFRIGEREE
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JTO20NO65SED/CED/FED/WED

Err'—%‘di/dt%/g\ HEH?J%

lrm5di/d e R BIZE

-10

_________________________

_________________________

Err (uJ)

Irrm (A)

_________________________

2
300 400 100 200 300 400
di/dt(A/us) di/dt(A/us)
Normalized Maximum Transient Normalized Maximum Transient
Thermal Impedance for IGBT(TO-247) Thermal Impedance for
IGBT(TO-263/TO-220C)
10° ‘ -
% 1 - % 10° o
o | p=0.5 e mY = S ~p=05 SR
~— ; ' et LA Y L ~ o
® F—0.3=——"" /’f/ et -‘ /5%
o ] /// 8
c g c L 15
% 4 L //’;/ S 04 | i /;j/
2 10 Fm0417 *thgs: T 10" f=” e’ "Notes:
£ 10,057 127 1.Ti-Te=Pom*Zejc(t). . ; g' 005 / 1.Tj-Te=PDM*Zejc(t)
- = i 2.Duty Factor D=T1/T2 = = ":02 2.Duty Factor D=T1/T2
© 7 |0.01 = A
E 7 i _ £ /7#”* 0.01 1l i
g /‘7#/7 0'02; PI;M 5] Singe Pusle P;ﬁ
E Al : g
= 107 inge Pusle : - 102 t ‘
g o =T 1 = -1
= . 712 = T2
T 10 10" 10’ N 5 3 B !
10 10 10 10

T1,Square Wave Pusle Duration(Sec)

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

~—~ 101 -
O ] .
S~ Hp=0-: ——:::——,—
8 10" =0
c
s i 4=
8 o og_e‘... Notes:
E‘ ! './4 uz; 1.Tj-Tc=PoM*Zsjc(t) 4+
= e 2.Duty Factor D=T1/T2 |
] 0.015
Fooct
E "inge Pusle T
§ Powum
£ 10° 4 L
= =T 1
.q%, T2
N —rr
10° 10° 10"
T1,Square Wave Pusle Duration(Sec)
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®® JT020N065SED/CED/FED/WED
M2 R~FPACKAGE MECHANICAL DATA

TO-263 BA7Z UNIT:mm
A
E |
1 o) %
O,
o
(= =]
A2
1 — -
N~
| -
1 |
SYMBOL v
i |] i..'_-‘_}
A 430 480
Al 12 ¥,
A2 5 784
M e
J " 5; 6
| ' E 750 E
I I o =, T80 B
I I [ :S-I'E e
I I | ] | i
I I
[ I

Q) suvneznnersa
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@@ JTO20NO65SED/CED/FED/WED

5pE2 R ~FPACKAGE MECHANICAL DATA

TO-247 HAL UNIT:mm

FF5 mm
SYMBOL | MIN MAX
A 4.90 5.10
B 2.95 3.35
B1 1.95 2.35
b 1.15 1.35
c 0. 50 0. 70
D 20.90 | 21.10
E 15.70 | 15.90
e 5. 34 5. 54
F 1. 90 2.10
L 19.40 | 20.40
L2 4.03 4.23
Q 6. 00 6. 40
EEEE%EEE} Q1 2.30 2.50
p 3. 50 3.70
E1 13.82| 14.22
E2 16.35| 16.75
SlllEREBEFIRBEIRZE
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JTO20NO65SED/CED/FED/WED

D1

SME2 R ~FPACKAGE MECHANICAL DATA

HAZ UNIT:mm
SYMBOL ——————
MIN MAX
A | 45 | 49
B 1.47
b [ 07 | 09
c | 0.45 | 0.60
D [ 15.67 | 16.07
DI | 9.04 | 9.20
e 2. 5ATYPE
E_ | 9.96 [ 10.36
F | 231 [om
L [12.58 | 13.38
Ll | 313 | 333
Q | 32 | 3.4
Q| 2.56 | 2.96
op | 308 | 3.28

TO-220MF
; E _ _F]
O 4 O] o |
i | '|
k- /
0 TN q
I b eh Q
O
T |
b - )
—‘\ ~ Q1
VERVERY
|I I|
|| T [T [ |I
| | d:
| |
I| |

fii4s: 202002A
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@@ JTO20NO65SED/CED/FED/WED

SME2 R ~FPACKAGE MECHANICAL DATA

TO-220C B UNIT:mm
| | "
- Ll m ﬁ ! - rs MIN HAX
F syabol
| T I T A £30 | 470
g -
B 1.22 1.40
| | —
| | B b 0.70 0.95
| _ C 0.40 0.65
= Q D 15.20 | 16.20
| D2 9.00 9.40
" " ] E 9.70 10,10
| e 2.39 2.69
! - P .25 | 1.40
| 1 L 12.60 13. 60
B D L2 2.80 3.20
| 0 2. 60 3.00
L 1 1 a 220 | 2.60
! P 3.50 3.80
b N § 7.50 8.10
— | _ T 5.50 6.10
.
A T s N | B
S B
E
— ] —
Eﬁﬁﬁﬁ?ﬁiﬂﬁﬁﬂﬁ!-

H}iz’g 202002A diLiM BIND MICAOCLECTROHNICE CO., LT 15/16




Jir)

JTO20NO65SED/CED/FED/WED

EE R

1.3 AR B 07 BR 2 ) 7 b 4 20
BRI, JRmiA Iy, AT 5
INNZES AL VR

2 SN TN A AR bR, WATRE TS 5 22
GIESHITE

3 AE LR BT I AN SR I SR I 40 5 K
WUEMH, 2 AL T S

AL AS WAT FRAAZ A T3 55 5o

BRAEAX
SHER BT RO ARAH

A Mk EARE AR TTAYIET 99 5

MR 4. 132013

FHL: 86-432-64678411
fEH.: 86-432-64665812
Mok www.hwdz.com.cn

3

HIAEHED
Hohk: SRR AT 99 5

4. 132013
Hifi:  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
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