D.

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

JCS4N60B

FESE MAIN CHARACTERISTICS

Ip 40 A
Vbss 600 V
Rdson (Vgs=10V) | 2.4Q
Qg 13. 3nC

Ri&

® = ST O FEYE
® Hi AR
® LED iy

R

© {IG AR Fi 4y

® {ik Crss (ML U {H 9pF)

® T L R

® /7 il A i I i i

APPLICATIONS

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e LED power supplies

FEATURES

@ ow gate charge

®Low C, (typical 9pF )
® Fast switching

@ 100% avalanche tested

B4 Package

)

TO-262

*

24 2| - bl :-\ ¢
® it dv/dt fE e Improved dv/dt capability el o
® ROHS 77 iy ® ROHS product
§> - !\\\, -
T0-2200HF-K1 TO-2200F-E2
i1 % {5 B ORDER MESSAGE
H=N
Order codes Marking Package g ) )
Free Packaging Weight
JCS4N60VB-O-V-N-B JCS4N60VB | IPAK 5 NO | 4% Tube | 0.35 g(typ)
JCS4N60RB-0O-R-N-B JCS4N60RB | DPAK 75 NO | 4% Tube | 0.30 g(typ)
JCS4N60RB-0O-R-N-A JCS4N60RB | DPAK 5 NO | gwir Reel | 0.30 g(typ)
JCS4N60BB-O-B-N-B JCS4N60BB | TO-262 % NO | &% Tube | 1.71 g(typ)
JCS4N60SB-0O-S-N-B JCS4N60SB | TO-263 7 NO | %% Tube | 1.37 g(typ)
JCS4N60CB-0O-C-N-B JCS4N60CB | TO-220C 7 NO | %% Tube | 2.15 g(typ)
JCS4N60FB-O-F-N-B JCS4NG60FB | TO-220MF 7 NO | %% Tube | 2.20 g(typ)
JCS4N60FB-R-F-N-B JCS4NGOFB | TO-220MF J&  YES | &% Tube | 2.20 g(typ)
JCS4N60FB-O-F1-N-B JCS4NG6OFB | TO-220MF-K1 | /5 NO | 4% Tube | 1.78 g(typ)
JCS4AN60FB-O-F2-N-B | JCSAN60FB | TO-220MF-K2 | 75 NO | 4% Tube | 1.78 g(typ)
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Jir)

JCS4N60B
BITRATIEE ABSOLUTE RATINGS (Tc=257)
A
Value
I % B JCS4N60
> H 5 JCS4N60 %
Parameter Symbol | JCS4N60 | JCS4N60 FB(TO-2 FB(TO-22 | fi
VB/RB CB/SB/BB OMF-K1/ | Uni
20MF)
K2) t
5 é“ KR _“/\ W ji
Eﬁﬂ/)ﬁﬂ‘& AR L L Voss 600 Vv
Drain-Source Voltage
SN . [ 4.0 4.0* A
AR R TD—25° .
Drain Current -continuous ) . 2.5 2.5% A
T=100C
B kA R G D
Drain Current - pulse Ibm 16 16* A
(note 1)
e e MR LR
o M PR Vass +30 v
Gate-Source Voltage
PR S REE GE 2
Single Pulsed Avalanche Eas 17.5 mJ
Energy (note 2)
FHER D
S GE Ian 40 A
Avalanche Current  (note 1)
HEFPRERE GED
Repetitive Avalanche Current Ear 10.0 mJ
(note 1)
TR S ) R S e K R AR A
B 3) Vin
e . dv/dt 5.5
Peak Diode Recovery S
dv/dt (note 3)
Pp 51 100 43 36 w
Tc=25C
FERLD) # c
o -Derate W/
Power Dissipation 0.39 0.80 0.34 0.29 .
above C
25C
5t e A5 B AT it il
Operating and Storage Ty, Tste -55~+150 C
Temperature Range
9 B b e R T
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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JCS4N60B
HE4¥E ELECTRICAL CHARACTERISTICS
m H fF 5 R4 B/ AR KR AL
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 i SR
i LR ABVpss/A [Ip=250pA, referenced to .
Breakdown Voltage Temperature . - 1065 - | VIT
. T, 25°C
Coefficient
. . . Vps=600V,Vgs=0V,
TR B rL AN |- |10 pA
. IDSS Tc=25 C
Zero Gate Voltage Drain Current
Vps=480V, Tc=125C - - (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 - 117124 Q
On-Resistance
EL
EE5S Ots - |la7| - s
Forward Transconductance Vps =40V, Ip=2A (note 4)
ZZ&%FPE Dynamic Characteristics
i\ FL 2 Vps=25V,
MARE Cics DS _ 490|642| pF
Input capacitance Vgs =0V,
A B3 f=1.0MH
e Coss ’ - | 95 |124 pF
Output capacitance
T PNe
S IR LA | Cuoe C o l12 pF
Reverse transfer capacitance
Sl MBI RIHBIIEZE
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JCS4N60B

454 ELECTRICAL CHARACTERISTICS

FFR$EME Switching Characteristics

FEIR I [H] Turn-On delay time ty(on) Vpp=300V,Ip=4.0A,Rs=25Q| - |16 |42 | ns
- FH 1) Turn-On rise time t, (note 4, 5) - |49 |111] ns
FEIRI ] Turn-Off delay time tq(off) - | 46 |102| ns
T B ] Turn-Off Fall time t; - 37|84 ns
MK Hi 47 50 i Total Gate Charge Qg Vps =480V , - 113.3]19 | nC
W — U504 Gate-Source charge | Qgs Io=4.0A - /36| - | nC
Mt — 5 Haf77 Gate-Drain charge Qua Ves =10V (note4. 5) | _ [49| . | nC

I — U5 B A s K 5E (B Drain-Source Diode Characteristics an

d Maximum Ratings

1E ) e KIS FLi
Maximum Continuous Drain Is - - |40 A
-Source Diode Forward Current
NAEE=PN LUV
Maximum Pulsed Drain-Source Ism - - |16 A
Diode Forward Current
1E ) A [
Drain-Source Diode Forward Vsp Ves=0V, 1s=4.0A - - 14| V
\Voltage
/=R
S ) P S I TA] | ¢ 1330 - | ns
Reverse recovery time Ves=0V, Is=4.0A
/R Vel dle/dt=100A/us note 4
% 161 52 A o : moted) | Lol - | e
Reverse recovery charge
#H4¥4 THERMAL CHARACTERISTIC
BX
. Max .
m A = LE A
JCS4N60 | JCS4AN60|JCS4ANG | JCSANGOFB( .
Parameter Symbol Unit
VB CB OFB(TO-| TO-220MF-K
IRB /SB/BB | 220MF) 1/K2)
25 2 Fe ) IBH
(ERGEE _B . Rth(j-c) 2.50 1.25 2.92 3.49 ‘CTW
Thermal Resistance, Junction to Case
25 B AT ) BH
HEFRBEN _B . . Rth(-A) 83 62.5 37.6 42.09 ‘CTW
Thermal Resistance, Junction to Ambient
R Notes:

Lo kb 5 JEE o o v 4% ik PR 1)

2: L=0.5mH, 1as=8.0A, Vpp=50V, Rg=25 Q L4k

i T;=25°C

3: lsp <4.0A,di/dt SZOONUS,VDDSBVDss,@ZIﬁZ’E?ﬂ%

T,=25C

A: ke ke EE<300ps, di 4 Hi<2 %

5: FEAL ALK

Ji 4. 2016041

WiMD

1: Pulse width limited by maximum junction

temperature

2: L=0.5mH, 1as=8.0A, Vpp=50V, Rs=25 Q,Starting

T,=25C

3: lIsp <4.0A,di/dt <200A/us,VDD<BVpss, Starting

T,=25C

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

5: Essentially independent of operating temperature
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JCS4NG60B

$5fEfhizk ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics

| Transfer Characteristics

10 Top \1/%5‘ é y
10V, —1— ya
%1 /
oy ———++ _ |-1s0c A
z /
Bottom 5 N,
< = /
_o 1 i 1
I
/ /
I
[ 1] N
otes:
. Notes: / / 1.250ps pulse test—]
1. 250ps pulse test”]| / 2.VDS':40V
2. Tl=25C o1
| 2 4 6 8 10
10
v
Vee = M
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
10
24
|
o 22 L
S 20 vl =10v _ >
2 < 25T
ad 18 N / _g 1 LY //
7/ o
= 150°C y
1.6
= | / / Notes:
;/ 1 1
14 Note : Tl=25C ~ T L 25|0,5 puse test
oo i N VAR R MR R
1.2 1 ‘ 01 |
0 1 2 3 4 5 6 04 05 06 07 08 09 10 11 12 13
I, [A] Vp M
| Capacitance Characteristics | | Gate Charge Characteristics |
80x10° I 12 |
q$£95£g (C,=shorted) V=480V
. CoesCCy 10 V=300V <2
— 6.0x10° Crsszcgd E 1
% e V=120V g
: :
E 4040 o6
g é
Q. Q
© <4
o T — o
20x10° 3
> 2
\‘ —
00 — 0
10 10° 10t 0 2 4 6 8 10 12 14
V s Drain-Source Voltage [V] Q, Toltal Gate Charge [nC]
SillERB I RIBERZE
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JCS4NG60B

$5fiEfhZk ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

115
1.10
T
= L1
ﬂ‘) 1.05
= L
£ LA
S 10
= A
8 L
& 095 — Notes;
1.Veg=0V
0.90 2, IE:ZSOFA
-75 -50 -25 0 25 50 75 100 125 150
T, [C]
Maximum Safe Operating Area
For JCS4AN60(V/R/C/S/B)B
1025 == EIEFE == EEE = = o
F - OputninTiswe — = = = = = = 5
L is Limited by R ) JIG Qi | g N ] g S
(I S S ' I NS S I 5 1 N —
10 = ER=R=-H= = =
3= S EEES o=
s hinl: TN [oms ol
e DL e by
S E S EEETREIEEC
=S E we SES=E[EEC
Somias ATEC DS o o = ~
gl Bl 2a=AR'C H i ek o F |l
i 38ndePuse i — — — [+ o
10° i
10° 10' 10° 10°
Ve M
Maximum Safe Operating Area
For JCS4ANG60FB(TO-220MF-K1/K2)

JCSANBOFB-M-K1 Mar 31,2016
1E2
1E1
: \%ns

= <in
£ 0 m
/150 wa
3

1B

1E2 1E3

Voltage (V)

of LM WiMD

Ji 4. 2016041

On-Resistance Variation
vs. Temperature

Sl EREBF RIAFERZ &

3.0
25
g
TTS 2.0
£
2 s -l
’é‘ /
Z o =
Notes:
0.5 »> ] 1Vg=10\/
2. 1l=2.0n
00 [ 11
-75 -50 -25 0 25 50 75 100 125 150
T, [C]
Maximum Safe Operating Area
For JCS4N60FB(TO-220MF)
F— & il — v i i B o el
___i Operationin This Area Lol L _ B S T I
_ | isLimtedby R, - : L e I s S EE
e E SRR
i ‘_}_j 221\;0_()”15_\ = v |
3 - : :: DC i - -
H|= £ = o = =
= =31 ESQ— =
= | — tT=x%Cc O =
i T o2T=we (] T IR
- - i T — 3.SingePulse T TTE T T ’
10° : : :
10° 10' 100 10°
VDSM
Maximum Drain Current
vs. Case Temperature
4
3
\
z ™
a2
| \
0
25 50 75 100 125 150
T.[C]
MICROCLECTROMIOE [=] i LTID 6/18
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JCS4N60B

$5fiEfhZk ELECTRICAL CHARACTERISTICS (curves)

FRA -

Zq Jét), Thermal Response

2016041

Z% Jét)‘ Thermal Response

For JCS4AN60(V/R)B

Transient Thermal Response Curve

B A ==
P . [—p=0.5 T pin == |
7] 10
5 —
% 0.2=—= = = “4 * Notes -
& [ o 1.2Z,,.(t) = 2.5 °C/W Max. |||
© .- i o 2. Duty Factor, D=t /t,
g | 0.0517 B BT 5 Ty 5 Poy™ Zyge (1)
2 4oL o002 ; Ll
= —0.01 PDMI I I I I ;
=, P t1l|4 i
N° single pulse < e
10-2 P i - il idiai i iidi
10° 10™ 10° 107 10" 10° 10"
t,, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
For JCS4N60CB/SB/BB
|
10° : i
=0=0.5 i g8 !
t -'_ Notes :
| sl 1.Z, ,.()=1.25 C/W Max
| ket L 2. Duty Factor D=t,/t,
—0 o1 L SR
Oi | =
L—0 . =t " i
107 | —
E-0.05
i H o P
C et /,/ Pom | | L
el -y
Recaias il
f= A single pulse |' >
107
10° 10 107 107 107 10° 10'
t, [sec]
Transient Thermal Response Curve
For JCS4AN60FB(TO-220MF)
L ——
kD =05 A i
i —-""—:— i ;
10° ]
) 2 = Notes
= 1.2, ,.()=3.79 T/W Max
L0 .1 — - 2. Duty Factor, D=t /t,
R — 3. T -To = Poy " Zg (1)
|0 05— A
[ /,/__.—/
b T T
10" |E=0.025% — & i
= ‘ - FB | . |
L-0.01 Lol - ol
' |
[ndi?lig|
_/// piiitl single pulse_ [ i i piEii) o b i ERiG b b iain b
107 i l -
10° 10 107 107 107 10° 10’
t, [sec]
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JCS4N60B

[Z8Ic]

Thermal Response

Ji 4. 2016041

Transient Thermal Response Curve
For JCS4N60FB(TO-220MF-K1/K2)

10 " . .
Duty Cycle - Descending Order
||
0.5
1
0.2 ==———rrh
—0.1 ——j
—0.05 "%
01 ‘_—__;0.02 "/
L
L -0.01 / —
=1 [ LITL
001 // Single Pulse > «
-
Notes:
1. Duty Factor , D=t1/t2
2. Tum — Tc =Pom * Zeuc(t)
0.001 . *
0.0o0001  D.0001 0.001 om 01 1 10 100
Rectangular Pulse Duration [sec]
= =] .
Sl lFREBFRIGEREE
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@c@ JCS4NG60B

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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JCS4N60B

SMEZR~F PACKAGE MECHANICAL DATA

IPAK S2

o)

L2

Ji 4. 2016041

5 il
| = |
JILEM

ELAL Unit: mm

A
o . T
- SYMBOL ymy VAX
c::i[: A 2.15 | 2.45
. 2 | 0.92 | 122
b 0.68 | 0.88
bl | 0.61 | 0.95
b2 | 5.18 | 5.48
c 0.43 | 0.63
- 21 | 0.41 | 0.61
i D 5.95 | 6.25
N E 6. 45 6. 75
. 2. D86BSC
. L 5.35 | 3.65
LI | 0.80 | 195
L_ 12 | 0.90 | 1.20
ERBIRBERZE o
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JCS4NG60B

SMEZR~F PACKAGE MECHANICAL DATA

DPAK

—
/- \ C:TZE

W

m
=

R
]
|1

r—
-
0
[
1]
I

Tl

Ty REEL
| w““r“"w__g_. )
!"' l I | fas - ,|‘- ) l
} > ” ...w i w\’t_m |
L I L A (| i Ll N ]

|_6.96-£0. 10 |
A=A

Sl EREBIRIGERZE
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mm
SYMBOL

MIN MAX
A 2. 16 2. 41
Al 0.97 1.17
A2 0.00 0.15
b 0.63 0.93
bl 5. 13 5.903
b2 0. 686 0.96
C 0.40 0.60
D 5. 80 6. 40
E 6. 30 6. 90
e 2. 286BSC
L 2.50 3.30
Ll 1. 20 1. 80
L2 0. 60 1. 00
L3 0. 85 1. 30

0.33040.025 _
T \ = i ]IE
5 "\ RO/ 30MAX,
i
|._2.7930.10
B
11/18




@ca JCS4N60B

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
ol 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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@ca JCS4N60B

SMEZR~F PACKAGE MECHANICAL DATA

10-263

E A

; (iR
o symbol MIN MAX
= ﬂ A 450 490
B 120 140
D 840 8.80
| E 950 10,50
- F 120 140
! F1 250 290
| = | G 4.50 550
| ‘é > I L1 130 160
[ — ! Q 120 150
- _J_u I 2 b 075 | 095
| c 035 050
! | | | = = e 249 259
LI 11 S - g 190 280
3 L ' h 2.30 330

e | e

Sl EREBF RIAFERZ &
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® JCS4N60B

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
’Je U ¢ P 350 | 3.80

N mn o1

Sl EREBF RIAFERZ &
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JCS4NG60B

SMEZR~F PACKAGE MECHANICAL DATA

s
- E - _F]
I I/"\ T
S ° | SYMBOL —
A MIN MAX
O /\T\ q A 4.5 4.9
' =N a B i
O b 0.7 0.9
o c 0. 45 0. 60
D 15.67 | 16.07
I D1 9. 04 9. 20
) - I e 2. 54TYPE
= - I B 9.96 | 10.36
1 e B 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
© Lel OPp 3. 08 3. 28
'II M [0 (e II\
i | <
'! I
SilililEfRBFRIGBERZ 8

Ji 4. 2016041
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@ca JCS4N60B

SMEZR~F PACKAGE MECHANICAL DATA

E F
SYMBOL —
= — T MIN MAX
O N O| o A | 45 4.9
\‘/\& . B 1.29 1. 47
1 b 0.7 0.9
- % a c 0.45 0. 60
5 '\J D 15. 6 16. 1
D1 9.0 9.3
e 2. B4TYPE
— T E 9.9 10.4
B = | F T 2.8
|- L 12. 6 13.3
b o a1 L1 3:1 3.4
0 Q 3.2 3.4
Q1 2.6 2.9
U UL I DP 3.0 3.5
/gt -
" I|
Illl_zl_m:m_m:n_||| <
Sl EREBF RIAFERZ &
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@ca JCS4N60B

SMEZR~F PACKAGE MECHANICAL DATA

symBoL ————="
MIN MAX
OO o A 1.5 1.9
5 \\yx\({ B 1.27
. ‘ . b 0. 59 0.79
O © . c 0. 45 0. 60
a D 15.67 | 16.07
D1 8. 97 9. 37
| e 2. 54TYPE
5 E 9. 96 10. 36
F 2. 34 9. 74
| ul L 12.65 | 13.35
= L1 1. 80 2.20
Q 3.2 3. 4
g Q1 2. 56 2.96
DP 3.08 3. 28
O | <
!
Sl EREBEFRGEIRZE
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JCS4N60B

EEEW

L. RS TR B 5 07 B
BT, IR R, 1T
I 5 S

2 WK TEIAE AR bR, WASERTE S 2
QST
3. AE HLE BT I T AN R I R R 40 5 K

WUEMH, F2 AL AT S

AL AT A AZ AN 53 51 5

BRAANX
EHENEFRABRAR

Nk AR AR 99 5

f3%w: 132013

MHl: 86-432-64678411
fE3: 86-432-64665812
k. www.hwdz.com.cn

HIHE HER
Huhik: FEME EARTTEIIET 99 5

Mi4: 132013

Hi%: 86-432-64675588
64675688
64678411

fH.: 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
Fax: 86-432-64671533

Sl EREBIRIGERZE

Ji 4. 2016041 JILIN  BIND

MICROCLECTHOMICE CO ... LTD 18/18




