T.

JCS2N60C
JCS2N60C
FES¥ MAIN CHARACTERISTICS
D

Ip 2.0 A
Vbss 600 V
Rdson—max
50 Q
(Vgs=10V)
Qg-typ 8.1 nC
Bi& APPLICATIONS
® =MoL IR e High efficiency switch
® Hi AL AR mode power supplies
® LED @)?;T e Electronic lamp ballasts

based on half bridge
o LED power supplie

TO-126F

Fad Tt =1 FEATURES
© (A A% o far ®ow gate charge
®C,es (ML (H 3.1pF)  ®Low Cys (typical 3.1pF )
® JF 5T ® Fast switching P
O A& E it ©100% avalanche tested
® =i dv/dt B ® Improved dv/dt capability s
®ROHS 7= 1 ® ROHS product 3
oS i 10-2200 °©
s
D
G G
TO-220MF TO-220MF-K1
Q-
D
G
TO-220MF-K2
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®

JCS2N60C

’

Tt 5 ORDER MESSAGE

iT#% %S Order codes

Epid g
Bu-%E FT-%E B -y 7o B4y Marking Package
Halogen-Tube Halogen-Free-Tube Halogen—Reel Halogen-Free-Reel
N/A N/A JCS2N60TC-T-A JCS2N60TC-T-AR JCS2N60T TO-92
JCS2N6OMFC-MF-B | JCS2N60MFC-MF-BR N/A N/A JCS2N6OMF TO-126F
N/A JCS2N60VC-V-BR N/A N/A JCS2N60V TPAK
N/A JCS2N60RC-R-BR N/A JCS2N60RC-R-AR JCS2N6OR DPAK
N/A N/A N/A JCS2N6ONC-N-AR 2N6ON S0T-223
JCS2N60CC—-C-B JCS2N60CC-C-BR N/A N/A JCS2N60C T0-220C
JCS2N60FC-F-B JCS2N6OFC-F-BR N/A N/A JCS2N6OF TO-220MF
JCS2N6OFC-F1-B JCS2N6OFC-F1-BR N/A N/A JCS2N6OF | TO-220MF-K1
JCS2N6OFC-F2-B JCS2N6OFC-F2-BR N/A N/A JCS2NG6OF | TO-220MF-K2
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T.

JCS2N60C
BT RATEME ABSOLUTE RATINGS (Tc=25C)
¥ {E value =
m A ff 5 | JCS2N60
JCS2N60 | JCS2N60 | JCS2N60 | fir
Parameter Symbol | VC/RC/MFC .
CcC FC TC Unit
INC
I R AR — YA B
JE Vpss 600 \%
Drain-Source Voltage
ELLRI IR Ip 1.9 2.0 2.0* A
Drain T=25C
Current-continuous T=100C 11 13 1.3 A
=N U N A CE =
1
. Ipm 8.0 8.0* A
Drain Current — pulse
(note 1)
i fen M HEL
i A R Vess +30 v
Gate-Source Voltage
Bk S e E GF 2)
Single Pulsed
Eas 240 mJ
Avalanche
Energy (note 2)
HRAHM GED
Avalanche Current lar 1.9 A
(note 1)
HETHEEE GED
Repetitive Avalanche Ear 4.2 mJ
Current (note 1)
TR R AR K
EARLIE R (7 3)
HAROR G dvidt 4.6 Vins
Peak Diode Recovery
dv/dt (note 3)
Pp
. 44 54 43.9 4 W
Tc=25TC
FERI R ©
L -Derate
Power Dissipation
above 0.35 0.43 0.35 0.025 w/C
25C
3¢ 1 25 W S A i P
Operating and Storage | T3, Tste -55~+150 C
Temperature Range
* P A% FELIAE EH 5 v 43 i R )
*Drain current limited by maximum junction temperature
Sl ERBZFRHERAE
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T.

JCS2N60C
454 ELECTRICAL CHARACTERISTICS
bl H 7 5 R %A B BB KHE fir
Parameter Symbol Tests conditions Min | Typ Max |Units
XS4 Off —Characteristics
N =SN Z=
{)I—::ﬁ ﬂEfﬁﬂ;E@‘E BVDSS |D:250}JA, VGS:OV 600 - - V
Drain-Source Voltage
o 2 FUR IR R
Breakdown Voltage Temperature |ABVpss/AT; |lp=1mA, referenced to 25°C| - |0.6| - | VIT
Coefficient
Vps=600V,Vss=0V,
FHHE i R L | regse -1 A
Zero Gate Voltage Drain Current bss < -
Vps=480V, Tc=125C - - |100| pA
1E [ AN A s FL VAL
Gate-body leakage current, lasse Vps=0V, Vgs =30V - - 1100/ nA
forward
S IRl AR A s LA
Gate-body leakage current, lgssr Vps=0V, Vgs=-30V - - |-100| nA
reverse
BAFEME On-Characteristics
EAREREENES
Gate Threshold Voltage Vs Vos = Ves . 10=250pA 20 -4l v
Vges =10V, [p=1.0A
s P - /38|50 Q
s Sl 25C
e Vs =10V, Ip=1.0A
Static Drain-Source Roson) 100°C - 16.65/10.0| Q
On-Resistance Vo =10V . 1.=LOA
e Ty T - 988/ 14| Q
150°C
Em S
Forward Transconductance Yis Vos =40V, 1p=1.0A(note 45 - 1245/ - S
ZNAKRE Dynamic Characteristics
% H B .
g}jte rjsistance Rg F=1.0MHz open drain 18| - |65 QO
A 3
MARE Cics 80 | 312 [590| pF
Input capacitance
i‘FﬁHj EEA:E?' C VDS:25V!VGS :OV! 5 31 100 F
Output capacitance oss f=1.0MH P
A b oy
A _ Crss 02/31[10| pF
Reverse transfer capacitance
SERBEFROAGRAE
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@@ JCS2N60C

H4¥4 ELECTRICAL CHARACTERISTICS
FFR4EME Switching Characteristics

ZEIR K [E] Turn-On delay time ta(on) - 16.7/ 45| ns
- FF}E] Turn-On rise time t, Vpp=300V,p=2.0A,Rc=25Q | - 139|300 ns
SEIR B8] Turn-Off delay time tq(off) (note 4, 5) - 135.1/90 | ns
NI [E] Turn-Off Fall time t; - 112.2| 43| ns
HiHH FL 77 AL B Total Gate Charge Qg Vps =480V , - 181|15| nC
W — i F 7 Gate-Source charge  Qgs Io=2.0A - |12.29| 5 | nC
Ht —J F174 Gate-Drain charge Qua Ves=10V.  (noted, 5) | _ 135] g9 | nc
I — IR W R R i KASE(E Drain-Source Diode Characteristics and Maximum Ratings
1E A B K SE HL I

Maximum Continuous Drain Is - - 120 A
-Source Diode Forward Current

1E i) e Rk L UL

Maximum Pulsed Drain-Source Ism - - |80 A
Diode Forward Current

1E[A) %

Drain-Source Diode Forward Vsp Ves=0V, Is=2.0A - - 114 V
\/oltage

S 17 PR S ]

Reverse recovery time t Ves=0V, 15=2.0A " |247/600) ns
Jz )k 52 HLqf Q0 dle/dt=100A/us  (note 4) - 10430 uC
Reverse recovery charge

%Y THERMAL CHARACTERISTIC

12PN
% H T Max B g
Parameter Symbol JCS2N60|JCS2N60 | JCS2N60| Unit
VC/RC/M
TC FC CcC
FCINC
BN , Ruge | 2.87 - 2.85 232 | CTW
Thermal Resistance, Junction to Case
45 BRI IR HBH
Thermal Resistance, Junction to Ring-a) 110 120 40.1 CTW
Ambient
TR Notes:
Lo o5 J3E e 5 v 4 Tk B 1 1: Pulse width limited by maximum junction temperature
2: L=110mH, Ias=2.0A, Vpp=50V, Re=25 Q,#Eih4E 2: L=110mH, Ias=2.0A, Vpp=50V, Rg=25 Q,Starting
HT=25T T,=25C
3: lsp <2A,di/dt <300A/us,VDD<BVpss, it 44 i 3: lsp <2A,di/dt <300A/us,VDD<BVpss, Starting T,=25°C
T,=25C 4. Pulse Test: Pulse Width <300us,Duty Cycles2%
4: keIt kb o <300ps, 5 7 Hhs2% 5: Essentially independent of operating temperature
5: BEASTARRETR
Sl ERBFROERAE
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@@ JCS2N60C

$%{F#i%k ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics Transfer Characteristics

BT /é 1500

[A]

Motas:

25T | Hates:
1. 250us pulse test - . —q 2:|:II|:; pulse fest
2. T =267 N =4y
[' A 'R II I
1 i 2 L] B ] 18
V[V V.. V]
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vS. Source Current and Temperature
L
E
; [T — 7 X
o L 1 / / 25¢C
! = /. II
¥ VAN
P—V=20M— /
4 g : / 150°C /
o | | | ! Noltesf
- I — 1'.250PS pulsete<f
== . . | [Mate }'?f!' / 2.V, =0V
o L]
. 0.4 0.5 0.6 0.7 0.8 0.9 1.0 11 12 13
I:IA] VSD [V]
Capacitance Characteristics | | Gate Charge Characteristics
10000 — 3
e COSS x
€rsp VDS=480V
1000 e e e ey ey - 10
——————= ‘E‘ VDS=300V
b R TN & ¢ VDS=120V
(=]
g \ :
H
8 10 ——+ 1 L | L11] | 1 1] . T EEEm ]
2
n 4
o
14—t I 11111} L | | 1|1 L | 1 1l]]] 4
>
0.1
0.1 1 10 100 -
Voltage(V) ) v 4
Qg Toltal Gate Charge[nC]
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T.

JCS2N60C

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation
vs. Temperature

12 30
S 25
<]

11 N

z © 20

I £

[ .

; 10 = 15 /

g 1 /

09 Notelzs: Notes
1V =ov 05 1 e 10—
2.1,=250pA 2. 21.0A
08 0.0
% % - 0 2% 5 75 100 1% 150 -75 -50 -25 0 25 50 75 100 125 150
T,[C] T[]
Maximum Safe Operating Area Maximum Safe Operating Area
For JCS2N60VC/RC/CC/MEC/NC For JCS2NG6OFC(TO-220MF)
Cperstion in This rea wormial =
10 isUmtedbyR T —
,// > ”: g B IS ¥ < i
¥ L Mg 2 100us
= > 1ims '
k2 10ms NS

E* X BE D=5

B ES 34 ;

10" I |
Netes |
1.7.225°C
2T,=150°C
3 Singe Puse

10° ; - .

10’ 10 10 10 -
Ve V]

Maximum Safe Operating Area
For JCS2N60FC(TO-220MF-K1/K2)

Operton 0 This v
slUmtedby R

Iz (A
SH1H
\‘ 1‘
RSt -
\
2 :
/ ! "
i ! :
L) ’ .
o R At
Bl

Maximum Safe Operating Area

For JCS2N60TC
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@@ JCS2N60C

4%fFf%k ELECTRICAL CHARACTERISTICS (curves)

Maximum Drain Current Avalanche Energy
vs. Case Temperature vs. Temperature
a““h“‘"\- ' 250
\'\R T |
I P, = 200 L

£ [ | - 2 150 | ——
= j-: I:,l ‘ '\

04 £ 100 * P

08 \ § \

| N S 50|

03 . s . . . . < |

=== \ 1 |

D W 0 0 125 e 25 50 75 100 125 150

T.1C1 g
Junction Temperature Tj[C]
Power Disspation vs. Power Disspation vs. Temperature|
Temperature(JCS2N60VC/RC/MFC/NC) (JCS2N6OFC)
£..
in F
5 : ._E.:
! : E 20
Power Disspation vs.
Temperature(JCS2N60CC)
EJ(
i
I
E:G
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T.

JCS2N60C
$5{Efh%k ELECTRICAL CHARACTERISTICS (curves)
Transient Thermal Response Curve
For JCS2N60VC/RC/MFC/NC
8 -_0'0 R * Notes
g 10 1.2, (0 =287 T Mas
% i o
44
N: :|(|:.'
10" 1:;‘ vL:‘ 1-; '; 1; 10
t,. Square Wave Puise Duration [sec]
Transient Thermal Response Curve
For JCS2N60CC
§ ot RS s [T 11t 1 LR T
*
B |
I
B ddadadiil i 4 4 LAll I RIS ST H R ES S 55 :
10 s} 10 10° 10 10 10
t, [sec]
Sl ERBFRHERAE
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@@ JCS2N60C

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS2N60FC

1D T T T
Duty Cycle - Descending Order
IR
| LU
05 —-—"—'—_;
— 1
(W] L
T —0.2 ---/
& 0.1 ""'/
g - |—| I_l
=3 L 0.05 P:-‘.ri
£ oy ‘_'0024 ]
Ve |
E A
:ah =
Single Pulse Noles:
/ 1. Duty Factor , D=t1/tz
2. Tum = Te =Pom * Zeuc(t)
0.01
1.00E-02 1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00 1.00E+01 1.00E+02 1.00E+03
Rectangular Pulse Duration [sec)
Transient Thermal Response Curve
For JCS2N60TC
1
] i
0.5
5 e
N et A
3 0.2 e
< ' —'--,/— Letet ] ”
E ___....’——— ‘---/’ Notes :
1 "
% 0.1 O.i ; [ 1. Zgua(t)=r(t) * Reua
~ |
— — T 2. Duty Factor, D=t1/t2
*\:/ ’005 Lt ")
] =T L7 3. Tam = Ta = Pom * Zeua(t)
_0'0'2 L | A CUIE 0 1 Tn
_/0[0|1 b D4 single pulse FoM
/‘ ‘ 4"/ v
F ta2
0.01 / NN Rl
10? 10* 10° 10 10° 10° 10 10°
tl [ms]
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H-)iz'_(: 202211N JILIN SINO-MICROELECTRONICS CO . ,LTD 10/20




T.

JCS2N60C

SMEER~F PACKAGE MECHANICAL DATA

TO-92

ST 1
|
_— =
T, |
iy u

203

O 1, .
L. [ i
)] L T
o \{ E (1 Y !
l “ »1' | " |
c_!_[[ | - '
| 41 !
] T /=
o |
= : T
g
]
.,“r__ V_‘":

5

symbol

MIN

MAX

3.30

3.90

0.35

0.55

0.31

0.51

4.30

4.90

4.30

4.90

1.17

1.37

Flao|m|O|o | o

12.50

15.50

Q1

0.85

1.00

SilERBEFRNERAE

MAs: 202211IN

JILIN SINO-MICROELECTRONICS CO . ,LTD

u
#3 in nax
syaboi| ™
A j 41
Al ) 4,1
Al 3.5 3.1
C 1P 0,45
Fi/F2! 2.2 | 2.8
W 17.51 18.5
Nl 5.5 | 6.5
il 22,01 21.0
f2 18,01 20.0
3 15.0] 17.0
i 8.5 §
_1; 12 1.9
vl A i
& 1.5 )
[ 0,40 ] 0,45
$ D EEEN.
Afl l 1.0
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@ca JCS2N60C

SMEER~F PACKAGE MECHANICAL DATA

el
e = e SYBOL N
T | : ‘ TN
? ‘ == ) 2.1 | 2.5
O | AL | 0.87 | LT
i b | 0.63 [ 0.93
; 11 bl | 513 | 5.53
‘ ¢ | 0.40 | 0.60
; Al D | 5.80 | 6.40
| - NI Eoo| 6.30 | 6.90
L[ 910 | 9.7
/|| e 2. 286BSC
] . L0820 | L2
e

SilERBEFRNERAE
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@@ JCS2N60C

SMEER~F PACKAGE MECHANICAL DATA

DPAK

mm
.[. ' s YMIB0I
e =*ip SR MIN MAX
T —‘—T n
=3 . 1 e -
. N =1 A 2. 16 2.41
Al 0. 97 1.17
O A2 0. 00 0. 15
h 0. 63 0. 93
I | bl 5.13 5. 53
v b2 0. 66 0. 96
| ¢ 0. 10 0. 60
- ! [ 5. 80 6. 40
LJ:“ | L2 ; | 6. 30 6. 90
‘ L e 2. 2RBISK
7 | 2.50 3. 30
. | i i L] .20 1. 80
! ' T 1.2 0, 60 1. 00
L3 0. 85 1. 30

0, 3302 0. 028

—f-
206 4002019 2004010 2l
T r - { Y M|
B %
— ' =
7in + T e -+ - - S 7 | ¥ S
t i/ {1) L H) {H Y =) (1) T ' ) ! { |
Y Y Py A aan U—o—0y foo -l o) 20MAx
W 5 R B B
| | \ “ v H
! \ i | \ 2 @ %
—£5 —& - -H—® — oy I L B =
| " T ) “\ ’
l_.u."' | f ‘ =
~ j J
—_— - | ¥4, 11}
4 R i e ]
ll
| B.0820 10 LE n-n

[6.9620.10_

Sl ERBIFREERAS
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@@ JCS2N60C

SMEZ R~ PACKAGE MECHANICAL DATA

SOT-223
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@@ JCS2N60C

SMEZ R~ PACKAGE MECHANICAL DATA

T0-220C

S % MIN MAX
_— symbol e !
i || A 4.30 4.70
; h CS}_ﬁ | B 2 1. 40
j b 0. 70 0.4
. ¢ 0.40 0.6
D 15.20 16. 20
~ D D) 9. 00 9. 40
E 5. 70 L0, 1
L * ! e 2.39 2.69
. I _ T - —
3 0 B F 1.25 1. 40

[}
=
—

0

ShlERNBFROERAE
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@@ JCS2N60C

SMEER~F PACKAGE MECHANICAL DATA

10-220MF

E o
| SYMBOL -
. N MIN MAX
o A 1.5 49
i B 1, 47
b 0.7 0.9
\ e o c 0.45 | 0.60
| b | 15.67 [ 16.07
D | 9.00 | 9.20
‘ | 0 9. 54TYPE
o L ‘ | = i E | 9.9 [ 10.36
, ' I o] 2.3 2. 74
| e L | 12.58 | 13.38
b | =1 Qt L] 3.13 3. 33
{ T 0 3.2 3. 4
Ol | 2.56 | 2.96
N — ' op | 3.08 3. 28
I [l I L | |
.' L«
ShiEREBEFREHERAE
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JCS2N60C

SMEZ R~ PACKAGE MECHANICAL DATA

TO-220MF-K1

D1

MAs: 202211IN

SE
(]
| .
i Lot
Sl EHEIREBERAS

JILIN SINO-MICROELECTRONICS CO

LTD

A Unit: mm

SYMBOL il

MIN MAX
A 4.5 1.9
B 147
b 0.7 0.9
c | 0.45 | 0.60
D [ 1567 | 1607
i | 9.04 [ 9.20
o 2. 54TYPE
E | 996 [ 10 36
ol 234 | 2m
L | 12.58 [ 13.38
| 313 | 3.3
Q 3.9 3. 4
or | 256 [ 2.9
op | 3.08 | 3.28
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@@ JCS2N60C

SMEZ R~ PACKAGE MECHANICAL DATA

il SYMBOL el

A il | MmN MAX

D A o A 4.5 4.9
LA | B 1.27
X T b | 059 [ 0.79
& a ‘; c | 0.45 | 0.60
. : ! D | 15.67 [ 16.07
DI | 897 | 9.37

e 9. 54TYPE
o LT3 | E | 9.9 |10.36
| f F ol 234 | 274
| L | 12.65 [ 13.35
b 4 M L 180 [ 2.20
I Q | 3.2 3.4
QL | 2.56 | 2.96
P E op | 3.08 | 3.28

| |
! 0, T e | AW |

<]
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JCS2N60C

SMEER~F PACKAGE MECHANICAL DATA

TO-126F

PR T WSS e e e T s [

N —— e —

MRAS: 202211N

Sl EREBEFROERAE

JILIN SINO-MICROELECTRONICS CO.,LTD

MIN ! MAK
10 {l
1,21 I 4
0, 60 ) &0
‘:‘45 0
0,50 | 1L
47 50 8,50
TE. R
| T 161
211 2.30
3. B 4,00
TR Y
13 3,13
19/20




@@ JCS2N60C

AEEW

1 SRR T B A PR A R 7 s B o S B A AR, ER M 5, T RHE S A

A K
2. JEKITEIANE AT FAR, WA BERE 5 A R AR .
3. {ERLBK BT T AN EGE I S AL B RBUE A, 15 I S R M EE A LA AT FEVE
4. RULWIAS WA A AL A 53 S R -

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.

KRR
EHERBFRBBRAR
AFbE: RS ERTTIRYIET 99 5
Mi4: 132013

HHl: 86-432-64678411

f£3: 86-432-64665812

Pk www.hwdz.com.cn

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
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