\
( y9 GESAR N V4 TE S SR 37 350 A P
N-CHANNEL MOSFET

JCS4ANG60OV/R/S/IB/C/F

FESH MAIN CHARACTERISTICS H3% Package
Ip 4.0 A D
Vbss 600 V
Rdson(@Vgs=10V) | 2.50 G ;}L
Qg 27 nC —
Fﬁ]‘:%. APPLICATIONS ©S
® ST HYE e High efficiency switch
® i AL mode power supplies
® UPS 5 ® Electronic lamp ballasts
based on half bridge
e UPS
PRI FEATURES PAK 6 pPAK
© {4 FL Ay ® | ow gate charge
® {I§. Crss (JLAUAE 14pF) ®Low C (typical 14pF )
® J G PR ® Fast switching
7 i AL H I @100% avalanche tested
® = 4T dv/dt fig @ Improved dv/dt capability
® ROHS 77 i ® ROHS product

s TO-220MF

iT 1215 5. ORDER MESSAGE

=N

R m o ow | # % | EeE @ x| oA
Order codes Marking Package Halogen Free | Packaging i

Weight

JCS4NB0OV-O-V-N-B | JCS4AN6OV | IPAK % NO 4% Tube | 0.35 g(typ)

JCS4N60R-O-R-N-B | JCS4N60R | DPAK 75 NO 4% Tube | 0.30 g(typ)

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

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

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

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

JCS4

NG6OV/R/S/B/C/E

IR AFEME ABSOLUTE RATINGS (Tc=257)

m H o5 o %
Parameter Symbol value ﬁL
JCSANBOV/R | JCSAN6OS/B/C | JCSANGOF | Unit
%%ﬁw—ﬁmﬁﬁ%ﬁ Vose 600 v
Drain-Source Voltage
e P e & LA
Drain Current -continuous T=100C 25 2.5 A
e KRR R F IR (e 1)
Drain Current - pulse lom 16 16* A
(note 1)
F¢ vt IR P
Gate-Source Voltage Vess +30 v
kS 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 AR A
W 3
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
25°C
It 1o 45 B ATt i P
Operating and Storage Ty Tsta -55~+150 C
Temperature Range
5| e o i FR-PRRL R
Maximum Lead Temperature TL 300 C
for Soldering Purposes
* U B LY o v 2 i PR 7
*Drain current limited by maximum junction temperature
JfA: 200911A GESAR ELECTRONICS INTERNATIONAL CO.,LTD 2/13
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@ GESAR
JCS4NG6OV/R/S/B/C/E

E45% ELECTRICAL CHARACTERISTICS

m A 5 PR B/ AR KR 4L
Parameter Symbol Tests conditions Min | Typ [Max|Units

XA4ME Off —Characteristics
7 KR _“/\:FW ji
R R BVoss  |lp=250uA, V=0V 600 - | - | V
Drain-Source Voltage
2 LR

ABVpss/A|Ip=250uA, referenced to
Breakdown Voltage Temperature DSS™E D i " - |0.65 - | VIC

- T, 25°C
Coefficient
N . Vps=600V,Vgs=0V,
TR YR B URS FLiA peT e - - |10 pA
. Ipss Tc=25C
Zero Gate Voltage Drain Current
Vps=480V, Tc=125C - - |100| pA

TF 1) A AR AU HL O
Gate-body leakage current, lassk Vps=0V, Vgs =30V - - |1100| nA
forward
I 1) AR AU HL O
Gate-body leakage current, lessr Vps=0V, Vgs=-30V - - 100, nA
reverse
A4 On-Characteristics
EARIENEENAN

V Vps = Vgs, Ip=250uA 20| - |4.0| V
Gate Threshold Voltage esth) bs ©s P H
A 30 L P
Static Drain-Source RDS(ON) VGS =10V s |D=2A - 20|25 Q
On-Resistance

I

1E ) 53 O _ a7l - S
Forward Transconductance Vps =40V, Ip=2A (note 4)
&% Dynamic Characteristics
i N\ FELZY Vps=25V,
MARE Ciee bs - |710(920| oF
Input capacitance Vgs =0V,
i LAY f=1.0MH;

C - | 65|85 F
Output capacitance ose P

Ao %

I Iv) A iy L 2% . Cree _ 14 | 19 pF
Reverse transfer capacitance
JRA: 200911A GESAR ELECTRONICS INTERNATIONAL CO.,LTD 3/13
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GESAR

" JCS4NGOV/R/S/B/C/F
B4 ELECTRICAL CHARACTERISTICS
FroR4FHE Switching Characteristics
FEIR IS 8] Turn-On delay time tq(on) \Vpp=300V,|p=4A,Rz=25Q - 120(50| 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 5 52 Total Gate Charge  |Qq Vps =480V, - 127130 nC
it —J5 Hi /7 Gate-Source charge  |Qgs Ip=4A - |36| - | nC
H—JF F 477 Gate-Drain charge  |Qgq Ves =10V (noted, 5) | _ 434 . | nc
T — W MR R K B K E . Drain-Source Diode Characteristics and Maximum
Ratings
TE 1A) dp RS LR
Maximum Continuous Drain Is - - | 4 A
-Source Diode Forward Current
T 10 g Rk HL 3
Maximum Pulsed Drain-Source Ism - - 116 A
Diode Forward Current
NREPEN
Drain-Source Diode Forward Vsp V=0V, Is=4.0A - - 114 V
\/oltage
k=R al|
Reverse recovery time e Vss=0V, Is=4.0A - [380] - | s
I ) Mk B EL AT Q. dlg/dt=100A/us  (note 4) _ 67 - | e
Reverse recovery charge
#4351 THERMAL CHARACTERISTIC
PN o
b H "5 Max ﬁ%L
Symbol Unit
Parameter JCS4N60V/RJCS4N605/B/C‘JCS4N60F
%ﬁ%%%ﬁm . Rtn(j-c) 2.50 1.25 3.79 |C/W
Thermal Resistance, Junction to Case
& B R 1) 44 L o
Thermal Resistance, Junction to Ambient Ring-A) 83 625 625 cw
VEFE. Notes:
1 Bikobon B i B s 2E VR R 41 1: Pulse width limited by maximum junction
2: L=25mH, Ias=4.0A, Vpp=50V, Rg=25 Q,#eHh4E temperature
i T,=25C 2: L=25mH, lxs=4.0A, Vpp=50V, Re=25 Q,Starting
3: lsp <4.0A,di/dt <200A/us,VDD<BVpss, T Ifi 45 T,=25C
T,=25C 3: lsp <=4.0A,di/dt <200A/us,VDD<BVpss, Starting
4: BkobIR: ko AE<300ps, i 4 His2% T=25C

N

: Pulse Test: Pulse Width <300ps,Duty Cycle<2%

: Essentially independent of operating temperature

5: FEAL TARREEIG R

a0
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JCS4NG6OV/R/S/B/C/E

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

| On-Region Characteristics

Transfer Characteristics

10 Top \1/?‘ |
10V
8V =
7
6.5‘ I I R—
oV
5.5V
[Bottom 5V
_ 7
< S S
B i
/T
1 Notes:
1. 250us pulse test |
2. Tl=25C
|
10
Vs V]
On-Resistance Variation vs.
Drain Current and Gate Voltage
3.2
3.0
a * Vo=10V—7
’g 26
32 V=20V
[hd 24 GS 7(
22
20 — Zl
Note : T-=25C —
i 1
0 1 2 3 4 5 6
Ip [A]

Ip [A]

0.1

Iog [A]

—150C 7

1
—1
7 -

11
7 17 25C
/ / Notes:
1.250ps pulse test—
/ 2.VDS|=4OV
2 4 6 8 10

VGS [V]

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

gl
10
/N
25C
1 ya 7
ra II
J—F1s0c—/
/
Notes:
/ / 1. 25005 puise test
2V =0V
01 |11

04 05 06 07 08 09 10 11 12 13

Vg M

| Capacitance Characteristics |

Gate Charge Characteristics

fiA: 200911A

V=480V

-
o

V=300V

©
@

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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GESAR

JCS4NGOV/R/S/B/C/F
$E#i% ELECTRICAL CHARACTERISTICS (curves)
Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
115 3.0
1.10 E 25
/ —_
] 1.05 ol E 20 /
8 ol £ —
g L g 15
2 1.00 v§ L
>§ L1 & 10 L
m 0.95
L Notes: Notes:
1.0&::0\( 08 =] f._ovi—;mv
090 2. 1-=250pA 7‘ |[!=2.‘0A
|
75 50 25 0 25 50 75 100 125 150 05 50 2 0 25 0 75 100 125
Tj["C] TJ[“C]
Maximum Safe Operating Area Maximum Safe Operating Area
For JCSAN60V/R/S/B/C For JCS4ANG60F
1025 = = = - = S r K i
I e = RS R = R ] F = mmphore + = i =i e
" H B RN o EEREREERY P e L
10' E' — _"' _. _: -
: . 10'E 1_’,_ ==
— = e 5,3 =+ = 5| =
10" == = e _j:.__ = _ = wWE====5=
: e BE I IA[ES
3. Single Puse i H
10° L L | . 10° R
i 10° 10 10 10 10'
Ve V]
Maximum Drain Current
vs. Case Temperature
3 \
. !
=y
025 50 75 100 125 150
T.[C]
JEA: 200911A GESAR ELECTRONICS INTERNATIONAL CO.,LTD 6/13
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@ GESAR.R
JCS4N60V/R/S/B/C/F

$E#i% ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS4AN60V/R

2 10°
=
5]
% " Motes : T
g 1.2, = 2.5 °c/w Max. | |[[]
. 2. Duty Factor, D=t t,
£ 3 T Te= Poy* 2o
@ .
= 10 T
Pt TLIL

: SRy oMy
=, RN ty |-
e mEl -t =

107 IR I IR sl | ] -

10" 10" 107 107 10" 10° 10’

t,, Square Wave Pulse Duration [sec]

Transient Thermal Response Curve
For JCS4AN60S/B/C

Notes :
1.2, ()= 1.25 T/W Max,
2. Duly Faclor, D=1,

3T T = Poy ™ 2, lt)

Zr Jét}' Thermal Response

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

Transient Thermal Response Curve
For JCS4AN6OF

0 2cll) = 3.79 T/W Max,
uly Factor, D=1/,

Z ,é”- Thermal Response

single pulse
Poi i

i 200911A GESAR ELECTRONICS INTERNATIONAL CO.,LTD 13
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@ GESAR
JCS4NG6OV/R/S/B/C/E

MR~ PACKAGE MECHANICAL DATA

IPAK

D1
=3
7

] symbol | MIN | MAX
A | 219 | 2.38

: b | 064 | 0.89
= O I c | 046 | 0.58
D |597 | 622

D1 | 089 | 127
ROE G 57 58
= ' i E1 | 521 | 546

u e 2.28TYP

T L 8.89 | 9.65
=TT L2 225 | 235
1 1.02 | 1.14

|
|
= F | 046 | 068
|
|
|
|
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@ GESAR
JCS4NG6OV/R/S/B/C/E

MR~ PACKAGE MECHANICAL DATA

DPAK B Unit: mm
B —
El —
! 7
= —N symbol | MIN | MAX
I A 219 | 2.38
| A1 0.13
J' b 0.64 | 0.89
- Q c 0.46 | 0.61
o D 597 | 6.22
| i D1 | 089 | 1.27
L -l E [635 [673
‘ ! E1 521 | 5.46
e 2.28TYP
: l F 1046 | 061

H 9.65 |[10.41
L 1.40 | 1.78

2 | 064 |1.01
f ) 0° 8

of
-
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@ GESAR
JCS4NG6OV/R/S/B/C/E

MR~ PACKAGE MECHANICAL DATA

T0-262

: i )
symbol MIN MAX
E ;I; A 4.40 | 4.90
- B 110 | 1.40
= | b 0.70| 0.95
! @ [ c 0.30 0.60
| R cl 0.33| 0.63
SJ\ Lt u D2 820 9.20
W T I ¢ E 9.60 | 10.50
. ‘ ‘ | e 239 269
1 ol F 120 135
‘ | I L 13.11 | 14.61
| J L2 3.55| 4.05
B 1. ’ : Q 110  1.40
' Q1 265| 285

HiA: 200911A GESAR ELECTRONICS INTERNATIONAL CO.,LTD 10113
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@ GESAR
JCS4NG6OV/R/S/B/C/E

MR~ PACKAGE MECHANICAL DATA

T0-263

d A
: e
LI symbal MIN MAX
= fl A 450 490
B 120 140
D 840 8.80
E 9.50 10.50
e ‘ F 1.20 1.40
, F1 250 2.90
|S ‘ G 450 5.50
| {P’ f X 730 160
EE— l Q 720 150
IR AR TN N mET
o | - — e 249 | 259
LN L1 I _L o 9 190 280
L 1 ' h 230 330
e | e !
B 200911A GESAR ELECTRONICS INTERNATIONAL CO.,LTD 3
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@ GESAR
JCS4NG6OV/R/S/B/C/E

MR~ PACKAGE MECHANICAL DATA

T0-220C
E \
0P P 4
— — symbol MIN MAX
- A 430 | 4.70
| @L‘ B 110 | 1.40
b 070 | 0.95
= c 040 | 0.65
O = D 15.20 | 16.20
D2 9.00 | 9.40
E 9.70 | 10.10
| M | = e 239 | 269
3| | ‘ : F 125 | 1.40
| _| ‘ B L 12.60 | 13.60
(| L2 | 28 | 320
l | ] Q 2.60 3.00
|| Q1 220 | 2.60
‘ ; | | U ¢ P 350 | 3.80
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@ GESAR
JCS4NG6OV/R/S/B/C/E

MR~ PACKAGE MECHANICAL DATA

E F 1
5
Symbol MIN | MAX
D 6\ D| - A 45 | 4.9
® % P B - 1.47
— b 07 | 09
= c 0.45 | 0.6
O D 15.67 | 16.07
| E 9.96 | 10.36
! e 2.54TYPE
- || ! F 234 | 2.74
I L 12.58 | 13.38
% | I 2 3.13 | 3.33
] - P 3.08 | 3.28
| : Q 32 | 3.4
| |- | " Q1 2.56 | 2.96
A
| ETE |
Jii: 200911A GESAR ELECTRONICS INTERNATIONAL CO.,LTD 1313
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