D.

N VA T3 55 R 57 5 o A
N-CHANNEL MOSFET

JCS4ANGO

FESE MAIN CHARACTERISTICS

Ip 40 A
Vbss 600 V
Rdson (Vgs=10V) | 2.5Q
Qg 27 nC

Ri&

® = ST O FEYE
® LAY

® UPS iy

T

® fICAHAR H A

® ik Crss (ML 14pF)
® JHOCTH R

® 7 i A L
® bt dv/dt fig

O ROHS 7= i

J

APPLICATIONS

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e UPS

FEATURES

@ ow gate charge

®Low C, (typical 14pF)
® Fast switching

©100% avalanche tested
® Improved dv/dt capability
® ROHS product

H4 Package

g b ¥

D

b

DPAK

TO-262

TO-263 !

TO-220C

-

TO-Z20MF

TO-2Z200F-E1

AN i B id # O LR & 3 wHEE

Order codes Marking Package Halogen Free | Packaging | Device Weight
JCS4N60OV-O-V-N-B | JCS4N60V | IPAK i NO 4% Tube | 0.359(typ)
JCS4N60OR-O-R-N-B | JCS4N6OR | DPAK i NO 4% Tube | 0.30 g(typ)
JCS4NGOR-O-R-N-A | JCS4NGOR | DPAK i NO Wity REEL | 0.30 g(typ)
JCS4N60S-O-S-N-B | JCS4N60S | TO-263 i NO 4% Tube | 1.37 g(typ)
JCS4N60B-O-B-N-B | JCS4ANGOB | TO-262 % NO 4% Tube | 1.71 g(typ)
JCS4N60C-O-C-N-B | JCS4N60C | TO-220C % NO 4% Tube | 2.15 g(typ)
JCS4N6OF-O-F-N-B | JCS4N6OF | TO-220MF % NO 4% Tube | 2.20 g(typ)
JCS4N60F-O-F1-N-B | JCSANGOF | TO-220MF-K1 | /5 NO 4% Tube | 1.78 g(typ)
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Jir)

JCS4NG60
B RATEME ABSOLUTE RATINGS (Tc=25T)
A
Value
o R f 5 JCS4N6 | JCS4ANGOF | H
Parameter Symbol o
JCS4NG0 | JCS4N60 | OF(TO-22 | (TO-220MF | fiL
VIR S/B/C OMF) -K1) Unit
%%ﬂ%*&—#ﬁff&ﬁﬁ i Vs 600 v
Drain-Source Voltage
*
ML L P 49 49 A
Drain Current -continuous 2.5 2.5% A
T=1007C
E%j_(%/rlw)ﬁéff&%ﬁ GED lon 16 16+ A
Drain Current - pulse (note 1)
¢ e AR P Vese 430 v
Gate-Source Voltage
KPS e R GE 2
Single Pulsed Avalanche Eas 240 mJ
Energy (note 2)
THHR GED
Avalanche Current lar 4.0 A
(note 1)
HEFPRERE GED
Repetitive Avalanche Current Ear 10.0 mJ
(note 1)
TR S ) R S e K R AR A
R GE dvidt 5.5 Vins
Peak Diode Recovery
dv/dt (note 3)
Pp 51 100 48 40 W
FEO % Te25t
Power Dissipation “Derate 0.39 0.80 0.38 0.32 Wi
above C
25C
5t e A5 D AT it il
Operating and Storage T3, Tste -55~+150 C
Temperature Range
| 2 ot e JE- IR
Maximum Lead Temperature TL 300 C
for Soldering Purposes
A P YT EH e e 45 PR A
*Drain current limited by maximum junction temperature
Sl ERBFRIGERZE
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JCS4NG60
HE4¥E ELECTRICAL CHARACTERISTICS
I H fF 5 R4 S ZNE: ikl 5y N A VA
Parameter Symbol Tests conditions Min | Typ Max|Units
XA Off —-Characteristics
?“ _C/\ 7 ji
Fﬁ ﬁiﬁ% Eﬁr BVDSS |D=250UA1 VGS=0V 600 - - V
Drain-Source Voltage
2 PO B SR
i LR ABVpss/A [Ip=250pA, referenced to .
Breakdown Voltage Temperature . - 1065 - | VIT
. T, 25°C
Coefficient
. . . Vps=600V,Vgs=0V,
SR AR N - | - ]10] pA
. IDSS Tc=25 C
Zero Gate Voltage Drain Current
Vps=480V, Tc=125TC - - (100 pA
1E 1ra) WA A FL IR
Gate-body leakage current, lasse Vps=0V, Vgs =30V - - 100/ nA
forward
S5 1ei) AR A s PR
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - 100 nA
reverse
EA&E % On-Characteristics
1) 1L FL s
\V Vps = Vgs, |p=250pA 20| - (40| V
Gate Threshold Voltage s ps—res. b H
A S HBH
Static Drain-Source Roson)y  Ves =10V, [1p=2A - 12025 Q
On-Resistance
EL
EE5S Ots - |la7| - s
Forward Transconductance Vps =40V, Ip=2A (note 4)
ZZ&%FPE Dynamic Characteristics
i\ FEL2Y Vps=25V,
MARE Cics DS _ |710|920| pF
Input capacitance Vgs =0V,
A B3 f=1.0MH
e Coss ’ - | 65|85 pF
Output capacitance
T PNe
R I A A | c.. 14 l10] pF
Reverse transfer capacitance
Sl MBI RIHBIIEZE
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JCS4NG60

B4Ft ELECTRICAL CHARACTERISTICS

FFR$EME Switching Characteristics
FEIR I [H] Turn-On delay time tq(on) Vpp=300V,|p=4A,Rs=25Q - /20|50 ns
_EJ1 kA Turn-On rise time t, (note 4, 5) - |55 (120 ns
FEIRI ] Turn-Off delay time tq(off) - | 70 {150 ns
N F&B}E] Turn-Off Fall time t; - | 55120 ns
A% FL 47 5L 5 Total Gate Charge Qq Vps =480V , - 127130 nC
it — U5 4 Gate-Source charge Qgs Ib=4A - /36| - | nC
Mt — 5 Haf77 Gate-Drain charge Qqd Ves =10V (note 4, 5) | _ 431 . | nC
I — IR WA R M KUE (. Drain-Source Diode Characteristics and Maximum Ratings
1F [a) e K IESE HLIR
Maximum Continuous Drain Is - -1 4 A
-Source Diode Forward Current
1F [a] dge Kbk i
Maximum Pulsed Drain-Source Ism - - 116, A
Diode Forward Current
T 1) Hs %
Drain-Source Diode Vsp Ves=0V, Is=4.0A - - 114 V
Forward Voltage
B[ PRI IS A]
Reverse recovery time tr Vgs=0V, Is=4.0A " |330) - | ms
S [k A H AT Q dlg/dt=100A/us  (note 4) 67 - e
Reverse recovery charge
#4514 THERMAL CHARACTERISTIC
=P
75 Max L
m B Symbol| JCS4N60 | JCS4N60 JCSANGOF(JCSANGOF(TO-22 Ur
Parameter VIR S/B/C | TO-220MF) OMF-K1)
%?U%’;%E@ﬂﬁﬂ . Rth(j-c) 2.50 1.25 2.60 3.11 ¢
Thermal Resistance, Junction to Case V
%iﬂ%iﬁﬁﬁﬂﬁﬂ . . Rth{-A) 83 62.5 36.9 43.7 ¢
Thermal Resistance, Junction to Ambient V
R Notes:
1o s B i B v 45 VL PR 41 1: Pulse width limited by maximum junction
2: L=25mH, Ias=4.0A, Vpp=50V, Re=25 Q,ttis4E temperature
¥ Ty=25°C 2: L=25mH, las=4.0A, Vpp=50V, Rg=25 Q,Starting
3: lsp <4.0A,di/dt <200A/ps,VDD<BVpss, i 4 £ i T,=25T
T,=25C 3: lIsp <4.0A,di/dt <200A/us,VDD<BVpss, Starting
4 Jkphiik:  fkvhuE &£ <300ps, A 2% T,=25C
5: A5 TEEEETX 4: Pulse Test: Pulse Width £300us,Duty Cycle<2%
5: Essentially independent of operating temperature
Sl ERBFRIGERZE
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JCS4NG60

$5fEfhizk ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics

Transfer Characteristics

10 Top \1/?‘ |
10V //
: - z
oy — —150°C A
5o - /
Bottom 5 ’ — Y
g _O
_o | 1 i 1
/ A=
# -
/ F-H—t2sc
[ 1] N
otes:
! Notes: / / 1.250ps pulse test—]
1. 250ps pulse test ]| / 2.VDS':40V
2. Tl=25C o1 I
| 2 4 6 8 10
10
VDS M VGS [\/]
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
3.2
LT LT
30 10 > Ze=ul
o 28
el V_=10V—7
- N
o 28 3 25C
& VE=20V—Z %
) ! y. 4
7 II
22 // 150°C //
/
20 = Notes:
— = Note : T:=25'C — / / 1 250ps puise test
== —— 2]
0 1 2 3 4 5 6 %% o5 08 o7 08 a9 10 11 12 13
I, [Al Vg M
Capacitance Characteristics Gate Charge Characteristics
o " 17
—— C‘“z% +%d (C, = shorted) V=480V
I it H i Pt - 10 V=300V s
o = o s
N —
o g - %8 V. =120V
Lb_ = \\ g A
= N []
8 = = i T =l = o6
8 [T N 3
= \\ N /
§ 500 Cos Za
\\\\ \ Notes : O«n
N O - N N 51 a5 B A
L T
\ NS
\\\\\\\_
0104 10° 10' OO 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
VM Q, Toltal Gate Charge [nC]
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JCS4NG60

$5fiEghZk ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

115
110
/
D 105 -l
N e
©
£ ]
g 1.00
1923
>‘£
095
@ L1 Notes:
LV oV
0.90 2. |E:250r/\
75 50 25 0 25 50 75 100 125
T[C]

150

For JCS4N60V/R/S/B/C

Maximum Safe Operating Area

CE=m o =E o= B = FE = = = E= =i ialr o= 0 ot il et Bt
P2 Fmnnmers 2 3 5 HIE S - 3 S ol S B 111 O e R A1
*_:‘_:;/J*_/_i_‘:_*__:_:_:_:::_ = IR N 40 01 N O B T I N R R 11

10'E SEESRCIES R = = 103555/555‘3 = = 3
F Y et T o S | el == T 5 Qg m S E = =
i T T TsT i P D e T **'*:'**\i .

imﬂ, 11T v, o SH 100:**f5 —E = et E =
B EEEEEEE =N - E TR A &=
i o R Y I R N - aliatic it inisil -
B 1 I N U 1 WE === 1= L =

e e e Notes : = LEE = == B2 | B E=E = = o iZEiEliE= Ndes: B o= et o |

—+id= 1.7,=25°C = ibs = = o= | o e = 1T1.=25%C [N - —

F = Al 2T Hifm o | - —h e e 2.Tf=150°c = = i 7
[~ — T 3SndeRuse i i [ o - - i 38ngePuse T T T T

10° ; o ‘ = 102 e
10 10' 107 10° 1 10' 10° 10°
Maximum Safe Operating Area Maximum Drain Current
For JCS4ANG60OF(TO-220MF-K1) vs. Case Temperature

JCS4N60 Apr 13,2016 4
N
3
N
z ™~
i a2
\
| \
0
o = 2 50 75 100 125 150
. Voltage (V) Tc [”C ]
@ susnezmpanza
H}iz’g: 201604F JiLiM SIND MICAOCLCCTROMICE OO. LTOD 6/16

On-Resistance Variation
vs. Temperature

3.0
25
=)
(]
= 20
[}
£
]
Z 15 -l
g -
n:B 10 L~
Notes:
05 5= - 1. V=10V
2. 1l=2.0n
00 [ 1|
-75 -50 -25 0 25 50 75 100 125
T[C]

150

Maximum Safe Operating Area
For JCS4NG60OF(TO-220MF)




@@ JCS4NG60

$5fiEghZk ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS4AN60V/R

N - -
RENT RN R g
© , |—p=05 L = ||
7] 10 -
g o
% [ —0.2—~ EEAE “4 * Notes 3
& P g e 1.2Z,,.(t) = 2.5 °C/W Max. |||
= — = 2. Duty Factor, D=t /t,
[ 0.057 3. T, -Te =Py " Z,,.(
ag) 0 //:// ()
< 10" |=0.027 ; : ]
= —0.01 PDMI I I I I ;
=, P t1t|4 i
N° single pulse < e
10-7 P i - i idiai M i T
10° 10™ 10° 107 10" 10° 10"
t,, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
For JCS4AN60S/B/C
o |
[}
c 10° -
o v
[« F=D=0.5 i
[} t -'_ Notes
(0] ! =l - 1.Z, ,.()=1.25 C/W Max
vl | ! ket L 2. Duty Factor, D=t i,
— —-0 2 T i S B =P ™ Zg )
= O: 2 L /’
/ L e L1
E 0. 1T LT
o “ i Sl
c 10
[ E-0.05
i | P
i L e // Poia | L
el -y
= >0"02/ N -i-l ”,7 - il
@ F-0.01
N A : |
~ single pulse nilcligl
107
10° 10 107 107 107 10° 10'
t, [sec]
Transient Thermal Response Curve
For JCS4N60F(TO-220MF)
o ! i
i ot =3
%) RN
c p<D=0.5 — : 3 ~
o ; B s
% : T
@ 10° g5 = i =t
@ s 0 - Notes s
= 3 RS s — 1.2, ,.(t)=379 T/W Max. ]
—_— L 0.1 ———— o = _ 2 Duty Factor, D=t /t, _L
© : gt i 3 T, -Te=Pou™ Zg olt)
£ i = == mm Vo= Poy ™ Zg o -
= L0 05==rT A
[} i " ,-’/
< [ ____/" ,f’ ",-
F 0 =002 i ! -
—_ - 7. | | | .
KON E-0.01%- -1 o
= L~ P
° L |
N i =t ot
idif..single pulse_ [ ||
107 i l
107 10 107 107 107 10° 10'
t, [sec]
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JCS4NG60

Thermal Response [Z2]1C]

Ji 4. 201604F

For JCSANG6OF(TO-220MF-K1)

Transient Thermal Response Curve

10 T . r
Duty Cycle - Descending Order
L LU e
0.5
1 i e
—0.2 ____,_,_,—-—//
0.1 —-—-"""'/#H
—-0.05 7]
B _:—30.0‘2';/
L 0.01 A p.:,.,.]: | | | |
Single Pul 1
- _y Single Pulse -.l‘l )4-
tz —|-|
MNotes:
1. Duty Factor . D=11/12
2. Tiu — Te =Pou = Zuse(t)
0.001
0.00001  0.0001 0om 001 0.1 1 10 100

Rectangular Pulse Duration [sec]
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@@ JCS4NG60

SMEZR~F PACKAGE MECHANICAL DATA

IPAK

e E -
b1 M g
£ -
/ \ 1
63 W
y SYMBOL [ =
A 8 5
| M Al 0.87 1.27
b 0.63 0.93
[ | 1] bl 5.13 5.53
] c 0.40__| 0.60
D 5. 80 6.40
E 6. 30 6.90
. L 9.10 9.70
-l £ e 2. 286BSC
P L1 0:.82 | 1.22
DRI
T i T ]
’ RHE R RHE \4
|
i
Sl ERBIRHBRZE
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D.

JCS4NG60

SMEZR~F PACKAGE MECHANICAL DATA

DPAK

3 A
b1 LS . mm
[‘ ’1 SYMBOL
MIN MAX
Vs \ d—
A 2.16 2. 41
_6555_ Al 0.97 117
) A2 0. 00 0.15
Y b 0. 63 0.93
2 bl 5.13 5.53
b2 0. 66 0. 96
| | c 0. 40 0. 60
L_Jj% 1 D 5. 80 6. 40
i i E 6. 30 6. 90
I . | —_
; : _;T e 2. 286BSC
! 1 L 2. 50 3. 30
e b el L1 1. 20 1. 80
L2 0. 60 1. 00
13 0. 85 1.30
[ )
H Yl
i REEL
0. 3304 0. 025 o
N o 1 I B . B - B : "
| P o—h & . et
b 1 y di t T 7 Y s i R Tl :*.. = "\ ROJ 3OMAX,
[ ) }I CTI 1Y 8% 3|
' _ l ) I o - i | Y | »‘L — - l A " 5 gl
B S _ ]1 >—-H--0 l\ﬂn’ ¢ f | i
\ l |""KJ " ! |1 l i \1\ ) 'll .
el i S I ‘_‘_: Y ':“‘t" |__2.79+0.10
g 3 & 3
| 8.0040.10 & 1. 50, B

| 6.96:0.10 |
A=A

Ji 4. 201604F
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@@ JCS4NG60

SMEZR~F PACKAGE MECHANICAL DATA

T0-262

: b %5
symbol | MIN | MAX
- ;'; A 440 4.90
B 110 |  1.40
b 0.70| 0.95
[ c 0.30| 0.60
] c1 0.33| 0.63
B u D2 8.20| 9.20
¢ E 9.60 | 10.50
239 2.69
1 F 120 1.35
L 13.11| 14.61
L2 3.55| 4.05
£H® Q 1.10 1.40
Q1 265| 2.85
]
ﬁiilEﬁEEEﬁiﬂﬁﬁﬂﬁl'
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JCS4NG60

SMEZR~F PACKAGE MECHANICAL DATA

E
1 MM
,g I'&“__ SYMBOL N ™y
/_j N A 430 480
Al 112 142
A2 254 284
@ b 067 1.00
& [} 028 052
D1 840 .00
E .80 10.46
= o 2.54B5C
r._..AZ H 14.00 16.00
{ T H2 112 145
] L 150 310
= | N L1 145 1.70
| b :
i |
| ]
mi7  REEL
¢ P0 P P2
\_\
\ }’V\ [ Y T M (N N NN AR WA \ -
L,\/\\_) AN J NN AN AN NN AN /
- s | Iy
an P § T > K
) A (UNIT:mm)
Al Al E F i}
AT 10.9=0.1 1.7520.1 1.5+ 1.5
Ak 1 PO P P i
A s sn1/-0 401 1%, 160 0.35=0.0
kK BO
R4 0=0, 16.0=0.1
= = = =].
SiilEREBEFRIGERZE
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® JCS4NG60

SMEZR~F PACKAGE MECHANICAL DATA

TO-220C
B A
0P P (i
— — symbol MIN MAX
= A 430 | 4.70
| ‘@‘L‘ B 1.10 | 1.40
b 070 | 0.95
= c 040 | 065
O o D 15.20 | 16.20
D2 9.00 | 9.40
| 9.70 | 10.10
| M U ~ e 239 | 269
B | | : 125 | 1.40
| 1 ‘ . L 12.60 | 13.60
i (il 12 | 280 | 320
l | | Q 260 | 3.00
I | Q1 220 | 2.60
’ " ‘ " U ¢ P 350 | 3.80

N mn o1
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JC

S4N60

SMEZR~F PACKAGE MECHANICAL DATA

- E - jj
I Fa
O Y e | SYMBOL .
A 7 MIN MAX
O A\% C A 1.5 4.9
| 9% a B B 1. 47
O b 0.7 0.9
a ' c 0.45 0. 60
D 15.67 | 16.07
I D1 9.04 9. 20
o] - I e 2. 54TYPE
—1 | i E 9. 96 10. 36
e F 2.34 2. 74
b y Q1 L 12.58 | 13.38
. L1 3.13 3. 33
Q 3.2 3.4
i Q1 2.56 2.96
© e op | 3.08 3. 28
;
‘I' om0 O 1m0 O 11 'I <
{ |
Sl EREBEFRGEIRZE
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@@ JCS4NG60

SMEZR~F PACKAGE MECHANICAL DATA

T0-220MFK1

E F
u .-f"““- Vvl 9 SYMBOL —
T2 MIN MAX
O ’\CK d A 4.5 4.9
' S a B 1. 22 1. 47
O b 0.7 0.9
a c 0. 45 0. 60
D 15. 6 16. 1
D1 9.0 9.3
_ I e 2. 54TYPE
E—[ - E 9.9 10. 4
i F 2.3 2. 8
y ~—2 L 12. 6 133
‘i-l B Q1 L1 3. 1 3.4
Q 3:2 3.4
Q1 2.6 5.8
HoV el x Op 3.0 3.5
| 'I
| 7o mm omm
f 1 <
| |
Sl MBI RIHBIIEZE
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JCS4NG60

TEEM

LA AR IR AT B 7 072 5
R  REE, TARMR T, T
A TR

2 JH K TEIAE AR AR, WASERTE S 2
QST

3 AE HL BT I T AN BRI R R 40 5 K
WUEMH, 2w AT ST

AP AS AT FRAAZ A T3 5 5o

BRAANX
EHENEFRABRAR

SN dhk: AR AR 99 5

HIS 2t -
ISUIR
R
R

132013
86-432-64678411
86-432-64665812
www.hwdz.com.cn

HIHE HER
Huhik: FEME E AR 99 5

Mi%k: 132013

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

ih:  86-432-64675588 Tel: 86-432-64675588

64675688 64675688

64678411 64678411

1% H.: 86-432-64671533 Fax: 86-432-64671533
SilililEfRBIRIGEERZE
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