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FESH MAIN CHARACTERISTICS

Ip 4.0 A
Vbss 600 V
Rdson(@Vgs=10V) | 2.5Q
Qg 27 nC

Ri&

® ST OC YR
® i FHIAY
® UPS HiJi

ot

© GBI Ly

O {I§. Crss (JLZUAE 14pF)
® J G PR

o A T
® 5P dv/dt fig

® ROHS 7~ i

Ji A

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

iT 1215 5. ORDER MESSAGE

% Package

IPAK

TO-220MF

A : 201006A

ir BiND

MICROCLECTROMIOCE oo .,

LTD

=N

LR mow | # % | EeE @ x| Toos
Order codes Marking Package Halogen Free | Packaging i

Weight

JCS4N60OV-O-V-N-B | JCSANGOV | IPAK i NO 4% Tube | 0.35 g(typ)

JCS4N60R-O-R-N-B | JCS4N60R | DPAK %+ NO 4% Tube | 0.30 g(typ)

JCS4N60S-O-S-N-B | JCS4AN60S | TO-263 % NO 4% Tube | 1.37 g(typ)

JCS4N60B-O-B-N-B | JCS4N60B | TO-262 %+ NO 4% Tube | 1.71g(typ)

JCS4N60C-O-C-N-B | JCS4N60C | TO-220C % NO 4% Tube | 2.15g(typ)

JCS4NBOF-O-F-N-B | JCS4N60OF | TO-220MF | /5 NO 4% Tube | 2.20 g(typ)
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JCS4NG60

@ITRATEME ABSOLUTE RATINGS (Tc=257)

m  H o5 AR %
Parameter Symbol Value ﬁL
JCSANBOV/R | JCSAN6OS/B/C | JCSANBOF | Unit
%%ﬁw—ﬁmﬁﬁﬁﬁ Vose 600 v
Drain-Source Voltage
e P e & LA
Drain Current -continuous T=100C 25 2.5 A
IR BRI AR FIR G D
Drain Current - pulse lom 16 16* A
(note 1)
Fe vt R P
Gate-Source Voltage Vess +30 v
B B (G 2)
Single Pulsed Avalanche Eac 240 mJ
Energy
note 2)
T GE D
Avalanche Current AR 4.0 A
(note 1)
HETGREE GED
Repetitive Avalanche Current Ear 10.0 mJ
(note 1)
TR I v P B B K H S AR A
HE GED
Peak Diode Recovery dvidt 55 Vins
dv/dt (note 3)
Pp 51 100 33 w
Feto % Tom25¢
Power Dissipation “Derate 0.39 0.80 0.26 YW
above C
25C
It ve 45 B AT At i P
Operating and Storage Ty Tsta -55~+150 C
Temperature Range
51 e o i FR-PRRL R
Maximum Lead Temperature TL 300 C
for Soldering Purposes
* U B LY T 5 v 2 i PR 7
*Drain current limited by maximum junction temperature
SliERBFRHERZE
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JCS4N60
HEi4FE ELECTRICAL CHARACTERISTICS
T H f = WS4 -GN RIS N A
Parameter Symbol Tests conditions Min | Typ [Max |Units
XA Off —Characteristics
7 R _“/\:FW ji
R 5 P BVoss  15=250uA, Vos=0V 600 - | - | V
Drain-Source Voltage
2 LR
ABVpss/A|lp=250uA, f d t
Breakdown Voltage Temperature Dss/A fo=£oUkA, - Teterenced 101 o 65| - | viT
- T, 25C
Coefficient
. . . \Vps=600V,Vgs=0V,
TR T IR B URG FLiA peT e - - |10 pA
. Ipss Tc=25C
Zero Gate Voltage Drain Current
Vps=480V, Tc=125C - - |100| pA
1E [l AR A HEL 9
Gate-body leakage current, lessk Vps=0V, Vgs =30V - - |100| nA
forward
S Il AR A s HEL 9
Gate-body leakage current, lessr Vps=0V, Vgs=-30V - - 100, nA
reverse
WA On-Characteristics
5 (L F s
\V/ Vps = Vgs, [p=250uA 20| - 40| V
Gate Threshold Voltage esth) bs ©s P H
FAS 8 L FH
Static Drain-Source RDS(ON) VGS =10V s |D=2A - 20|25 Q
On-Resistance
n) s &
B s O _ a7l - S
Forward Transconductance Vps =40V, Ip=2A (note 4)
A% Dynamic Characteristics
il 7% \Vps=25V,
MARE Ciee bs - |710(920| pF
Input capacitance Vgs =0V,
LT REE R f=1.0MH;
C - | 65|85 F
Output capacitance 0% P
At %
S IR A A L | Cuoe 1419 pF
Reverse transfer capacitance
SliERBIFRHERZ2E
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JCS4N60
B4 ELECTRICAL CHARACTERISTICS
FFR4FHE Switching Characteristics
FEIRIN 8] Turn-On delay time tq(on) \Vpp=300V,|p=4A,Rs=25Q - 12050 | ns
7t 18] Turn-On rise time t, (note 4, 5) - | 55|120| ns
FEIR B [E] Turn-Off delay time ty(off) - | 70 [150| ns
I B [E] Turn-Off Fall time te - | 55 |120| ns
M4k H 47 1 52 Total Gate Charge  |Qq Vps =480V, - 127|130 nC
it —J5 Hi /7 Gate-Source charge  |Qgs Ip=4A - |36| - | nC
H— % F 477 Gate-Drain charge  |Qgq Ves =10V (noted, 5) | _ 434 . | nc
T — U5 R R M M B K2 fl Drain-Source Diode Characteristics and Maximum
Ratings
TE 1A) dp RS LR
Maximum Continuous Drain Is - - | 4 A
-Source Diode Forward Current
1E Th) 5 Kk o L VAR
Maximum Pulsed Drain-Source Ism - - 116 A
Diode Forward Current
IFE 1) s %
Drain-Source Diode Forward Vsp V=0V, Is=4.0A - - 114 V
\/oltage
S 1) P S I 1)
Reverse recovery time o Ves=0V, Is=4.0A - [380] - | s
S ) HE A Q. dig/dt=100A/us  (note 4) Y
Reverse recovery charge
#4351 THERMAL CHARACTERISTIC
SN o
b H "5 Max '$@
Symbol Unit
Parameter JCS4NG60V/RJ CS4N605/B/C‘JCS4N6OF
éﬁﬂ%%%ﬁ H . Rth(j-c) 2.50 1.25 3.79 CTIW
Thermal Resistance, Junction to Case
45 5 P81 L O
Thermal Resistance, Junction to Ambient Ring-A) 83 625 625 JCW
R Notes:

e kot 8 B ey e v 45 B

2: L=25mH, Ias=4.0A, Vpp=50V, Rg=25 Q,ltif4h

i Ty=25C

3: lsp <4.0A,di/dt <200A/us,VDD<BVpss, {2 46 45 i

T,=25C

4: kpA: Kok o EE<300ps, di 4 His2 %

5: FEAL TARREETGR

A : 201006A

1: Pulse width limited by maximum junction

temperature

2: L=25mH, Ias=4.0A, Vpp=50V, Rs=25 Q,Starting

T,=25C

3: lsp =4.0A,di/dt <200A/ps,VDD<BVpss, Starting

T,=25C

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

5: Essentially independent of operating temperature
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JCS4NG60

$5{E#i% ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics |

Transfer Characteristics

10 Top \1%:/‘ |
10V
8] = //
o = —150C 7 7
55V —_
[Bottom 5V $. ~
z o I /
o 1 1
- // I/ I/\
/' 71 5
7 i 25C
[ 1] -
oles:
1 Iﬂotgs: / / 1.250'ps pulse test—
1. 250ps pulse test | / 2.VDS'=4OV
2. Tl=25C o I
I 2 4 6 8 10
10
VDS [V] VGS [V]
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
3.2
/’///’
3.0 10 Z=
a 2.8
—— = — T
= V. =10V VAN
o 26 3 25C
& g VE=20V=5Z jé
! 7 7
22 // 150°C II
/
20 = Notes:
L = Note : T:=251 — / / 1. 250s pulse test
] 1 e
0 L 2 8 4 5 6 %4 05 o6 07 08 09 10 11 12 13
Iy [A] Vg M
Capacitance Characteristics Gate Charge Characteristics
1500 12

0 SiililERBFRIGERZ S
JA: 201006A :

JdiLip BiND MICROCLECTROMIOCE o

N
S
|

©
2]

N

Vs Gate Source Voltage[V]
[}

N

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Qg Toltal Gate Charge [nC]
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JCS4NG60

$HE#% ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

1.15

1.10 -
L1

= 1
©
g 1.05 =
©
g L1
gO/ 1.00
& A
im 0.95

L1 Notes:

1. V=0V
0.90 2. |5=250pA

-75 -50 -25 0 25 50 75 100 125 150

Maximum Safe Operating Area

For JCS4N60V/R/S/B/C

CperationinThisArea - —

On-Resistance Variation
vs. Temperature

Roe o) (Normalized)

3.0
25
20
e
1.5
]

1.0 L]

Notes:
0s — = 1. V=10V

2.11=2.0A
00 L1 |

-75 -50 -25 0 25 50 75 100 125
T[C]

150

Maximum Safe Operating Area
For JCS4N60F

i CperaioninThis Area |
|- isUmitedbyRy, R
==t r=1T= ../a O oy i A P LB L

Vis V] VsV
Maximum Drain Current
vs. Case Temperature
4
3 \
. ]
a2
1 N
0
25 50 75 100 125 150
T.[C]
SlilERIEBEIRBBRZE
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®® JCS4NG60

$HE#% ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS4AN60V/R

3 10—
2 E
=} C
% " Motes : T
g i 1.2, = 2.5 °C/w Max. | |[[]
. 2. Duty Factor, D=t t,
E [ 3.7, -T =P, "Z,.(1
@ .
= 10 T
Pt TLIL
: oMy
t’,_, il 1 1l ty |-
g . t

™~ Isingle pulse | = b~

10-:‘ i A4 4 aias i A4 b aads i A4 544 ":-nl A b ain " L

10" 10" 107 107 10" 10° 10’

t,, Square Wave Pulse Duration [sec]

Transient Thermal Response Curve
For JCS4AN60S/B/C

i
Notes :
1.2, ()= 1.25 T/W Max,
2. Duly Faclor, D=1,
3T Te=Poy " Z, ol

Zr Jét}' Thermal Response

2 i diidii il L dhidi il i
10° 107 107 107 107 10° 10"
t, [sec]

Transient Thermal Response Curve
For JCS4ANG6OF

[ 1]
oy
I=
=]
(=1
@ 0" B
@ gyl
o S 12, )= 3.79 TW Max.
© 0 2. Duly Factor, D=1,
© - - e 3 [Jv .
£
LH
=
"__ 10
=
N
single pulse
10 2 " - L4 dddd ) i
107 o 107 107 107 10° 10°
t, [sec]
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@@ JCS4NG60

MR~ PACKAGE MECHANICAL DATA

IPAK

D1
=2
o

] symbol | MIN | MAX
A | 219 | 2.38

: b | 064 | 0.89
= Q I c | 046 | 058
D | 597 | 622

DI | 089 | 127
RUELEY T Ten [
= ' i E1 | 521 | 546

u e 2.28TYP

T L 8.89 | 9.65
N L2 225 | 235
1 1.02 | 1.14

|
|
: F | 046 | 068
|
|
|
|

SiilERBIRGERZE
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@@ JCS4NG60

MR~ PACKAGE MECHANICAL DATA

DPAK

- E - k .
| £l = o
= —N symbol | MIN | MAX
I A | 219 | 2.38
_ A1 0.13
! b 064 | 0.89
- O c 0.46 | 0.61
Al D |597 | 622
| i i B D1 | 089 | 1.27
\ 11 ! | E 6.35 | 6.73
m TR | E1 521 | 546
e 2.28TYP
ot - F 046 | 0.61

H 9.65 |[10.41
L 1.40 | 1.78

2 |064 | 101
f ) S

of

—

SiilERBIRGERZE
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@@ JCS4NG60

MR~ PACKAGE MECHANICAL DATA

T0-262

5 ;i e
symbol MIN MAX
- ;I: A 440 4.90
- B 1.10|  1.40
|
= ‘ b 0.70| 0.95
i P [ c 0.30 0.60
i | c1 0.33| 0.63
= [l ] B u D2 820 9.20
Ll
— TRITEY ¢ E 9.60 | 10.50
+ f + e 239 | 269
: ‘ ‘ l X el F 1.20| 1.35
‘ | I L 13.11 | 14.61
i ) L2 3.55| 4.05
e ’ ‘ Q 110 |  1.40
' Q1 265| 285

SiilERBIRGERZE
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®® JCS4NG60

MR~ PACKAGE MECHANICAL DATA

10-263

E A Pk

: 7
LI symbal MIN MAX
= fl A 450 4.90
B 1.20 140
D 8.40 8.80
E 950 10.50
- ‘ F 120 140
_ F1 250 2.90
|S ‘ G 450 550
| | L1 1.30 1.60
EE— l Q 720 150
- [] I ‘ b 075 0.95
L] c 035 0.50
o | - — e 249 | 259
LA 4 B _L o 9 1.90 2.80
-+ H— c h 2.30 3.30

e | e !

SiilERBIRGERZE
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® JCS4NG60

MR~ PACKAGE MECHANICAL DATA

T0-220C
B \
¢ P P 4
— — symbol MIN MAX
- A 430 | 4.70
] @L‘ B 1.10 | 1.40
b 070 | 0.95
= c 040 | 0.65
O o D 15.20 | 16.20
D2 9.00 | 9.40
E 9.70 | 10.10
| M | ~ e 239 | 2.69
Bl | ‘ : F 125 | 1.40
| | ‘ B L 12.60 | 13.60
(| L2 | 28 | 320
l | | Q 260 | 3.00
Il Q1 220 | 2.60
‘ ; I 5 U ¢ P 350 | 3.80

1 I 1 o 1

SiilERBIRGERZE
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®® JCS4NG60

MR~ PACKAGE MECHANICAL DATA

E F % | min | max
Symbol
@6\ D| - A 45 | 4.9
o % op B - 147
— b 07 | 09
= c 045 | 06
O D 15.67 | 16.07
| E 9.96 | 10.36
| e 2 54TYPE
. ! F 2.34 | 2.74
~J_[|} ['J‘MJ C 12.58 | 13.38
% | I 2 3.13 | 3.33
| | . P 3.08 | 3.28
| | | . Q1 556 | 2.96
iy
" 1 h
Eﬁﬁﬁfﬂglﬁiﬂﬁﬁﬁﬁl
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JCS4NG60

EEE

1.5 RS IR AT B2 7 O 158
BRI, EIRMRT L, 115K
I 5 A

2. SKITAE A R FIAR, WATRERE 5 2
GRS
3. 7E L BT IS AN BB I S F I o0t K

WU, SN St

A W A5 A0 FRAS AR SEAN 5 A A

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.

BKAREAR
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ks EARE SRR 99 5

Higw: 132013

EAL: 86-432-64678411
fEE.: 86-432-64665812
Mk: www.hwdz.com.cn

HIAEHE
Huhb: SEARAE MR 99 5

M3%w: 132013
Hiifi:  86-432-64675588
64675688
64678411-3098/3099
{6 H.: 86-432-64671533

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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