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FESH MAIN CHARACTERISTICS

Ip 4.0 A
Vbss 600 V
Rdson (Vgs=10V) | 2.5Q
Qg 9nC

Ri&

® ST OC YR
® i FHIAY
® UPS HiJi

Pt

© (AR O Aoy

ok Crss (E&@{E 12pF)
® JICHE R

® iy a2t i T K
® 4 dv/dt ik

APPLICATIONS

e High frequency switching
mode power supply

e Electronic ballast

e UPS

FEATURES

® | ow gate charge

®Low Cs (typical 12pF )
® Fast switching

©100% avalanche tested
® Improved dv/dt capability

% Package

® ROHS 77 i ® RoHS product

iT 1215 5. ORDER MESSAGE

TO-220MF

A : 201205A E

RS B I o e R &) % | SMHEE
Order codes Marking Package Halogen Free | Packaging | Device Weight
JCS4N60VC-O-V-N-B | JCS4AN60OVC | IPAK 5 NO 4% Tube | 0.35g(typ)
JCS4N60RC-0-R-N-B | JCSAN60RC | DPAK 5 NO 4% Tube | 0.30 g(typ)
JCS4N60CC-0O-C-N-B | JCS4N60CC | TO-220C % NO 24 Tube | 2.15 g(typ)
JCS4N60FC-O-F-N-B | JCS4N60FC | TO-220MF | 75 NO %% Tube | 2.20 g(typ)
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mc@ JCS4N60C

@ITRATEME ABSOLUTE RATINGS (Tc=257)

¥ & L)
m  H i) -
Value v
Parameter Symbol )
JCS4N60VC/RC ‘ JCS4N60CC ‘ JCS4N60OFC | Unit
5 Tél'_“]“ _C/\ i ji
mﬁﬁw JERN B L R Voss 600 v
Drain-Source Voltage
N . I 4.0 4.0* A
A B LR _;%C
Drain C t -continuo . 5*
rain Current -continuous T=100°C 2.5 25 A
B KBk B G D
Drain Current - pulse lom 16 16* A
(note 1)
5 '%T “/\ JJSA
st ey AL L Vess +30 Y
Gate-Source Voltage
BBk P i e (i 2)
Single Pulsed Avalanche
Eas 260 mJ
Energy
note 2)
TR GE D
Avalanche Current AR 4.0 A
(note 1)
HETHREE GED
Repetitive Avalanche Current Ear 11.0 mJ
(note 1)
TR S PSS e K R AR A
HE ED
dv/dt 55 Vins
Peak Diode Recovery
dv/dt (note 3)
Pp 51 100 33 w
Tc=25C
FEHh % ¢
o -Derate W/
Power Dissipation 0.39 0.80 0.26 .
above C
25°C
I e G il S AT AR
Operating and Storage Ty, Tsta -55~+150 C
Temperature Range
7| 2 d v PR
Maximum Lead Temperature TL 300 T
for Soldering Purposes

BB L IAL T e et 4 UL R 7

*Drain current limited by maximum junction temperature

SiilERBIRGERZE
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@@ JCS4N60C

BE4¥4 ELECTRICAL CHARACTERISTICS

I B T WS4 B/ | BLEY K (BT
Parameter Symbol Tests conditions Min | Typ Max |Units
XA Off —Characteristics
“::_:/\:FW ji
R 5 P BVoss  15=250uA, V=0V 600 - | - |V
Drain-Source Voltage
05 R R
ABVpss/A|Ip=250uA, referenced to
Breakdown Voltage Temperature DSS= D . g - 1065 - |\V/IC
- T, 25C
Coefficient
. . . Vps=600V,Vgs=0V,
TR T IR B URG FLiA e oS - - [ 10] pA
. Ipss Tc=25TC
Zero Gate Voltage Drain Current
Vps=480V, Tc=125C - - 100 | A
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 = Vas, [b=250pA 2.0 - 40 | V
Gate Threshold Voltage osty Vs = Ves, [Ip=eolH
FAS 8 L FH
Static Drain-Source RDS(ON) VGS =10V s |D=2A - 2.0 2.5 Q
On-Resistance
n) s &
B s O _ |57 i S
Forward Transconductance Vps =40V, Ip=2A (note 4)
A% Dynamic Characteristics
il N\ 2% Vps=25V,
MARE Ciee bs - 690|810 pF
Input capacitance Vs =0V,
LT REE R f=1.0MH;
C - 62 | 82 F
Output capacitance 0% P
A oy
S IR A A L | Cuoe S a2 |17 oF
Reverse transfer capacitance
SliERBIFRHERZ2E
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JCS4NGOC

B4 ELECTRICAL CHARACTERISTICS

FFR4FHE Switching Characteristics

FEIRIN 8] Turn-On delay time tq(on) \Vpp=300V,Ip=4A,Rs=25Q - 30| 50 | ns
Tt E Turn-On rise time t, (note 4, 5) - 175120 | ns
FEIR B [E] Turn-Off delay time tq(off) - |60 |150 | ns
N &R TE] Turn-Off Fall time t; - | 551120 | ns
MHEK HiLfr S 5 Total Gate Charge  |Qq Vps =480V, -l 9|14 | nc
it —J5 Hi /7 Gate-Source charge  Qgs Ip=4A - 29| - | nC
Ht— a7 Gate-Drain charge  |Qgq Ves =10V (note 4, 5) | _ 140] . | nC

T — IR WA R Mg KUE(H Drain-Source Diode Characteristics and Maximum Ratings

15 ) e RIE S
Maximum Continuous Drain
-Source Diode Forward Current

Is - - A

RGN U= =R
Maximum Pulsed Drain-Source
Diode Forward Current

lsm - - | 16

1E ) R B
Drain-Source Diode Forward
\/oltage

VSD VGS=0V, |s=40A - - 14

I 1) P S I T
Reverse recovery time

ty ]

330 -
VGS=0V, |s=40A

ns

J 1) PR HL A

Reverse recovery charge

dlg/dt=100A/us  (note 4)

Qr - 1267 - | pC

Azt THERMAL CHARACTERISTIC

o H

Parameter

= IN

Max
JCS4N60VC/RCI CS4N60CC‘JCS4N60FC

i)
Symbol

k:<FivA
Unit

25 B ST AR

Thermal Resistance, Junction to Case

Rith(j-c) 2.50 1.25 3.79 CTIW

25 BIPR BT B

Thermal Resistance, Junction to Ambient

Rth(-A) 83 62.5 62.5 ‘CIW

TER:

T it 5 2 e e o e PR A

2:
I T,=25C

3: Isp <4.0A,di/dt <200A/ps,VDD<BVpss, E 4f 4 ifit

T,=25C

4: JKPFIR: kot 962 <300ps, ¥ <2 %

5: BAL TARR LR

A : 201205A

L=25mH, 1as=4.0A, Vpp=50V, Rg=25 Q,l2lfi%h

Notes:
1: Pulse width limited by maximum junction
temperature
2: L=25mH, lxs=4.0A, Vpp=50V, Re=25 Q,Starting
T,=25C
3: lsp =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

SiilERBIRGERZE

JdiLiM BiND MICROCLECTROMIOCE oo ., LTD

4/14




T.

JCS4N60C

$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 SiliilERBFRHBIRZE
fRA: 201205A a

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]

s LTID 5/14
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JCS4N60C

$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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®® JCS4N60C

$HE#% ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCSAN60VC/RC

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 JCS4N60CC

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 JCS4ANG60OFC

[ 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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H&j(z 201205A diLiMd BIND MICAOCLECTROMICE 0O., LTD 7/14




@@ JCS4N60C

MR~ PACKAGE MECHANICAL DATA

IPAK el
E A
— F
a1l 1 T

i 5wy | wax

symbol
a —P— A 2.2 | 2.4
| b 0.7 0.9
c 0.45 | 0.55
N D 6.0 6.3
1T Dl 0.8 1.9
il E 6.5 6.8
El 5.9 5.5

-
24 " 2. 28TYP

b F 0.45 | 0.55
i 6.85 | 7.15
S é L2 1.8 2.2
L 0l 0.8 1.2

SiililEREBIRIHEIRZE
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@@ JCS4N60C

MR~ PACKAGE MECHANICAL DATA

DPAK el

E A
E1 F

E —]

= i MIN MAX
symbol
A 2.2 2. 4
Al 0.0 0.2
a S . S ! b 0.7 0.9
4 c 0.45 0.55
T D 6.0 6.3
A1 D1 0.8 1.2
I E 6.5 6. 8
i (1] El 5.2 5.5
b ; ] " 2. 28TYP
7
3 | 0. Ij 0. .'m_
i il H 9. 65 10. 45
e I 1.0 1.3
c L2 0.7 1.3
SilililERBFRIGBERZ 8
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®® JCS4N60C

MR~ PACKAGE MECHANICAL DATA

IPAK el

A
E
F_
E1
= N
I b 1 N
6} ”{” sj,rnbul N MAX
A 2.20 2.40
=
b 0. 60 0.74
c 0.45 0.55
R D 5.95 6.25
(RS
E 6.45 6.75
El 5.2 5.4
= 01 c 2.24 2. 34
F 0.4 0. 55
b L 7.5 7.9
| ] ! — L2 1.0 2.0
: : [ | 01 0.93 1.15
SlilERIEBEIRBBRZE
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@@ JCS4N60C

MR~ PACKAGE MECHANICAL DATA

DPAKIG]

e MIN MAX
A symbol
£ F A 2.20 2.40
El : : :
\l 0 0.1
=TV 1| b 0.50 0.70
, ¢ 0.45 0.55
{9 K ) 5.95 6.5
D1 0.95 1.25
= = —i
E 6.45 6.75
El 5.2 5.4
} e 2.4 2. 34
Lot |
— il 1 — F 0,45 0. 35
U I 9,45 9,95
b C L 1.25 1,75
& € Al 2 0.6 0.9
SllilEREBIRGERZE
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® JCS4N60C

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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mc@ JCS4N60C

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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