MZE

N Y IE Y TR R BN A A
N-CHANNEL MOSFET

JCS20N65H

FESH MAIN CHARACTERISTICS

Ip 20A
Vbss 650 V
Rdson—max 0.5Q
(@vgs=10V)
Qg—typ 45nC
Hig APPLICATIONS

® TR R YA
® Hif i A
® LED g

FE R
© (AW L Ay

® (X Crss (JLMUAH 11pF)

© I I R

® - i A et =5 3 I

® =41 dv/dt fE
O ROHS 7= i

e High frequency switching
mode power supply

e Electronic ballast

e LED power supply

FEATURES

® | ow gate charge

®Low C, (typical 11pF )

® Fast switching

® 100% avalanche tested

® Improved dv/dt capability
® RoHS product

iT %15 5. ORDER MESSAGE

4% Package|

g e

D

235

TO-220MF ¢ U

TO-247

> =
_ iT = iﬁ 5 Order codes _ _ g s R,
- T -2 -G T -G Marking | Package
Halogen-Tube Halogen-Free-Tube Halogen-Reel Halogen-Free-Reel
JCS20N65FH-F-B JCS20N65FH-F-BR N/A N/A JCS20N65FH | TO-220MF
JCS20N65WH-GE-B | JCS20N65WH-GE-BR N/A N/A JCS20N65WH | TO-247
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' EE JCS20N65H

x| ATIEE ABSOLUTE RATINGS (Tc=25T)

H A B
Value A

JCS20N65WH | JCS20N65FH | Unit

m H il

Parameter Symbol

B e I A — A B L

Y, 650 \Y
Drain-Source Voltage pss
NN . I
MR P s 20 A
Drain Current  -continuous T=100C 125 A
KRR IR G 1D

. Iom 80 A

Drain Current — pulse (note 1)
d¢ e MU FL

Vv +30 Y
Gate-Source Voltage 688
ALK R RE R (1 2)
KIS FIRER Ens 108 mJ

Single Pulsed Avalanche Energy (note 2)

R GE1D

I 20 A
Avalanche Current (note 1) AR
ERHHEEE QE1D
Egz)ﬂﬁ AeE (V£ Ean 20.7 mJ
Repetitive Avalanche Energy (note 1)
TRE R Ak A AR GE 3
WEEWMEWk%EE%LK Tk vidt 50 .
Peak Diode Recovery dv/dt (note 3)
?D - 500 62.2 w
FElh % <
N -Derate
Power Dissipation
above 4.0 0.5 W/C
25T
¢ e A il AT IR S
Operating and Storage Temperature Ty Tsta -55~+150 C
Range
g1 4 e R S
Maximum Lead Temperature for T 300 C

Soldering Purposes
AR P UL A v 4 i PR 1

*Drain current limited by maximum junction temperature
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MZE

JCS20N65H
m H 5 MR - UNME: %l NN A
Parameter Symbol Tests conditions Min |Typ|Max| Units
FA&¥FME Off —Characteristics
““_“/\ 7 j:‘:
{}% ﬁﬂ:lﬂ; EEJ_ BVDSS |D=250UA, VG3=OV 650 - - \Y
Drain-Source Voltage
7 o i R R
ABVpss/A Ip=250pA, refi d t
Breakdown Voltage Temperature bSs P . WA, reterenced fo - 05| - | VvIC
- T, 25T
Coefficient
Vps=650V,Vgs=0V,
T T U AR pe T es - - |10 pA
. Ipss Tc=25C
Zero Gate Voltage Drain Current
Vps=520V, Tc=125C - - 100 | pA
1E Tea) WA A< s P VAR
Gate-body leakage current, lgssF Vps=0V, Vgs =30V - - 100 nA
forward
S 1 AR A I LA
Gate-body leakage current, lgssr Vps=0V, Vgs=-30V - - |-100f nA
reverse
BRI On-Characteristics
i L
\Y Vps = Vgs, [p=250uA 3.0 - |50 V
Gate Threshold Voltage Gsth) ps—res. b H
A 31 L E
Static Drain-Source RDS(ON) VGS =10V , |D=1OA - 0.44| 0.5 Q
On-Resistance
ZhZA%5E Dynamic Characteristics
A 2=
MARE Chee . |2550(4000 pF
Input capacitance VY
f peme
Output capacitance Coss Ves =0V, - |20 PF
P= mapee f=1.0MH,
S AMAE T F 2
. Crss - 11 pF
Reverse transfer capacitance
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MZE

JCS20N65H
E4§ ELECTRICAL CHARACTERISTICS

JFo&4%4: Switching Characteristics

FEIR BT[] Turn-On delay time ts(on) Vpp=300V,Ip=20A,Rs=25Q - | 56 {128 ns
_EFFEF1A] Turn-On rise time t, (note 4, 5) - 1140|270| ns
SEIR B (8] Turn-Off delay time ty(off) - | 80 (350 ns
N B&BsHE] Turn-Off Fall time t; - | 50 [120| ns
M B A 5 Total Gate Charge Qq Vps =520V, - 14580 | nC
Mt — 5 Fa 177 Gate-Source charge Qgs Io=20A - 1150/ - | nC
it — IR e Gate-Drain charge Qgq Ves =10V (note4, 5) - 17| - | nC

I — VR R Mo KBIUEE Drai

n-Source Diode Characteristics and Maximum Ratings

1E ) B RS FL A

Maximum Continuous Drain Is - - 120 A
-Source Diode Forward Current
TE 5] e Kk IR
Maximum Pulsed Drain-Source Ism - - |80 A
Diode Forward Current
1E 17 R P
Drain-Source Diode Forward Vsp Vgs=0V, Is=20A - - 145 V
\oltage
S A RS () | (. _lesol - | ns
Reverse recovery time Vges=0V, [s=20A
AR F =R R ) dlg/dt=100A/us  (note 4)
Qr - 1.93]| - uc
Reverse recovery charge
#4514 THERMAL CHARACTERISTIC
wH %5 R B
Parameter Symbol Unit
JCS20N65WH JCS20N65FH
45 3 7 A E .
Thermal Resistance, Junction to Case Ring-<) 0.25 2.01 cw
S5 B PREEH HBH .
Thermal Resistance, Junction to Ambient Ring-A) 298 397 cw
R Notes:
1 ko B i B i 45 e PR ) 1: Pulse width limited by maximum junction
2: L=0.5mH, las=20A, Vpp=50V, Rg=25 Q,#2#4 temperature
ZEE T,=25°C 2: L=0.5mH, 1as=20A, Vpp=50V, Rg=25 Q,Starting
3: lIsp <9.5A,di/dt <300A/us,VDD<BVpss, LI 451 T,=25C
T,=25C 3: lsp <9.5A,di/dt <300A/us,VDD<BVpss, Starting
4: kPR ko % B2 <300ps, 15 % Hs2% T=257C

4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperature

5: A TARREIR
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JCS20N65H

4%{Fgh%: ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics

| Transfer Characteristics |

Ip
(A) Vgs=9, 10V
40 |

p—
35 B VGS: BV i
30
25
20 / Vag=7V
15 T
|/

10

5 \{GS: 6V —]
0 |

0 5 10 15 20 25 Vos(V)

Ip - Draln Cumrent {A)

70 /
) /
50
A0 /___ — ——
30 ‘;/
20
=150c 7
10 T,=150°C _
25°C
Q .
0 2 4 6 8 10

Vs - Gate-to-Source (V)

On-Resistance Variation vs.
Drain Current and Gate Voltage

07

0.6

04

Ros (0m) [ Q]

03

=20V

0.2 |

[
Note ; T=25
01 | ||

0 2 4 G 8 10 12 14 16

|
[ 1]
18 20 22

10000

1000

100 E

-
(=]

Capacitance[pF]

Drain to Source Voltage[V]

fiAs: 201806D

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

|1

. L]
< 1
=
o0
S
o
c
=
=]
o
o 150C
=
[
e 25°¢C Note
14 ] )
= 1.Vee=0V

2 250ps Pulse Test
e RN

=
ra

03 04 05 06 07 08 09 10 11

V4 Source-Drain voltage[V]

12 13 14

Gate Charge Characteristics |

12

VDS=520V —__

V\?S:325V\%;/
6 ——~
/

[
o

oo
:
-

=]
7
i
w

VGS Gate Source Voltage [V]

o] 10 20 30 40 50

Qg Toltal Gate Charge[nC]
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' EE JCS20N65H

4%{ERh%: ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
1.2 40
35
L
5 ™ 30
Tg /// g 25
S T
Z,w 1.0 E 20
%D / E& 15 /
/ D:E
0.9 Notes: 1.0 Notes:
1.Vge=0V 1.V, =10V
2.1,=250pA o8 2. 1=10A
0.8 | | 0.0 i
75 -50 25 0 25 50 75 100 125 150 75 50 25 0 25 50 75 100 125 150
T.[C] TIC]
Maximum Safe Operating Area Maximum Safe Operating Area
For JCS20N65WH For JCS20N65FH

JCSIDNEEEH Jan 2. 2016

Maximum Drain Current
vs. Case Temperature

|, Drain Current [A]
o

a4
=]

25 50 il 100 125 150
T, Case Temperature ['C]
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' EE JCS20N65H

4%{Fph%: ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve

For JCS20N65WH
1 T
Duty Cycle - Descending Order
) L—05 ~TTT((]|
¥ 0.1 Z
L A ] ] L
« 0.1
2 ~0.05 -+t e
5 /ﬁ.oz =)
L /0'01 Notes:
// 1. Duty Factor . D=t1/t:
[/ Single Pulse 2. Tou=Tc =Pou® Zesclt)
0.01 '
1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00 1.00E+01
Rectangular Pulse Duration [sec]
100 T T T
Duty Cycle - Descending Order
— 0.5
10 =02 e
—0.1
= 005
o ~
¥ —0.01 7]
& 7 e || L
g / > o e
—E 001 4 Single Pulse & —‘|
; Notes:
1. Duty Factor , D=t1/t:
2. Tou = Pou ® Zaua "Reva + Ta
0.001 i s -

1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00 1.00E+01 1.00E+02 1.00E+03 1.00E+04

Rectangular Pulse Duration [sec]

fiAs: 201806D 7/11




JCS20N65H

Transient Thermal Response Curve

For JCS20N65FH
10 1 T I
Duty Cycle - Descending Order
1 +==0.5 e
__.—-F""-f
o —0.2
—_ __,.--"'--
D 0.1 === L et
o 01 4=005 "':::‘7
§.. ——0.02 -/ Pc-u:l: —| I—
& 001 |
© A >t fe=
E 0.01 Single Pulse & weid
= / Notes:
1. Duty Factor , D=t1/t2
2. Tom — Te =Pom * Zeuc(t)
0.001
1.00E-05 1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00 1.00E+01 1.00E+02 1.00E+03
Rectangular Pulse Duration [sec]
100 ] L] L]
Duty Cycle - Descending Order
— 0.5
10 —
— 0.2
— 0.1
[ T
D =002 5 -
N, = __,__.--——"""""#ﬂ/
@ 0.01 /
2 . Al
[y A
& s - ] L
E Single Pulse - }.-
@ ,/// 2 -04
= 0.0
= / Notes:
1. Duty Factor , D=t1/t:
2. Tom =Pom " Zaua "Resa + Ta
0.001 . - -

1.00e-04 1.00e-03 1.00e-02 1.00E-01 1.00E+00 1.00E+01 1.00E+02 1.00E+03 1.00E+04

Rectangular Pulse Duration [sec]
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' EE JCS20N65H

SMEZR~F PACKAGE MECHANICAL DATA

E A
i e s

q} A [ @ symbol [MIN  [MAX
J FoTéYee [ A 490 510
B 295| 3.35
| — B1 195| 235
1T T/ w b 115] 135
Qt il 81 c 0.50 0.70
: I - | f—" D 2090 21.10
: | E 1570 | 15.90
Ry . e 534| 554
F 190 2.0
L 19.40 | 20.40
e — L2 403 423
Q 600 6.40
Q1 230 250
P 350 3.70
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JCS20N65H
4M. R~ PACKAGE MECHANICAL DATA
} E 3 _F}
N N
VAR Y B | SYMBOL —
N | MIN MAX
O Q d A 4.5 4,9
N B B 1. 47
O b 0.7 0.9
8 ' e 0. 45 0. 60
D 15.67 | 16.07
D1 9. 04 9, 20
8| - § e 2, 54TYPE
— _ g E 9. 96 10. 36
n P 2.34 2,74
b Q1 L 12.58 | 13.38
] L1 3.13 3. 33
Q 3.2 3. 4
i Ql 2. 56 2.96
CoLel] op | 3.08 3. 28
f '|
I|'I i O 1m0 O 1 |II <
JRAR: 201806D
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