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JCS12N60C

FESM MAIN CHARACTERISTICS

Ip 12. 0A
Vbss 600 V
Rdson—Max 0. 62Q
(@Vgs=10V)
Qg-Typ 30 nC
Fﬁﬁ APPLICATIONS

® S ST G Y
o A
® LED HiJ

et
© {ER AR F Aoy

O [ C,ss (L7 20pF)

® JT IR PR

® 7 i A 25 i P

® =i dv/dt fig
O ROHS 77 i

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

o LED power supplies

FEATURES

@ ow gate charge

® L ow C, (typical 20pF )
® Fast switching

©100% avalanche tested
® Improved dv/dt capability

% Package

TO-220MF-K2 N ©

® ROHS product TO-262

TREE B | o# ow | CEE gy | BAER
Order codes Marking Package Halogen Packaging Deylce
Free Weight

JCS12N60CC-O-C-N-B | JCS12N60C | TO-220C % NO | 4% Tube | 2.15 g(typ)
JCS12N60FC-O-F-N-B | JCS12N60F | TO-220MF-K2 | 75  NO | &% Tube | 2.20 g(typ)
JCS12N60SC-0O-S-N-B | JCS12N60S | TO-263 % NO | 4% Tube | 1.379(typ)
JCS12N60BC-O-B-N-B | JCS12N60B | TO-262 B NO | &% Tube | 1.719g(typ)
JCS12N60CC-R-C-N-B | JCS12N60C | TO-220C &  YES | &% Tube | 2.15 g(typ)
JCS12N60FC-R-F-N-B | JCS12N60F | TO-220MF-K2 | /& YES | 4% Tube | 2.20 g(typ)
JCS12N60SC-R-S-N-B | JCS12N60S | TO-263 & YES | &% Tube | 1.379(typ)
JCS12N60BC-R-B-N-B | JCS12N60B | TO-262 & YES | &% Tube | 1.719g(typ)
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@@ JCS12N60C

@I AEIEME ABSOLUTE RATINGS (Tc=25C)

o % @ #
I H 5 Value i
Parameter Symbol .
JCS12N60BC/CC/SC |JCS12N60FC| Unit
¢ e I B — Y5 JLHL e
Bﬁm{)r:ﬁ*)} PR L R Vpss 600 600 v
Drain-Source Voltage
PN . I *
LR S 12 12 A
Drain Current  -continuous T=100°C 76 7.6* A
e KK oGE D
Eij?%/qjlﬁi*&@ﬂm b o 48 48+ A
Drain Current — pulse (note 1)
& E'_‘ \‘/\ JJS‘
Bﬁmﬁﬂﬁ GV Vass +30 v
Gate-Source Voltage
Y >N, ISEd R T E=A (‘.)_2)
KR i RE Exc 880 mJ

Single Pulsed Avalanche Energy (note 2)

HRHER G D

IAr 12 A
Avalanche Current (note 1)
HEMAERE GED
ERSMER G Ear 17.8 mJ
Repetitive Avalanche Current (note 1)
TR I 1) VR A ARG Z G 3)
S iirﬂ VRS fie K ISR AR (i dvidt s Vins
Peak Diode Recovery dv/dt (note 3)
_Fr’D - 250 51 w
R <
S -Derate
Power Dissipation
above 2.0 0.41 wW/C
25C
dg vt 5 B AT At
Operating and Storage Temperature Ty, Tsto -55~+150 C
Range
T B b AR
Maximum Lead Temperature for T. 300 C

Soldering Purposes

* i A L T e e 4 PR 1

*Drain current limited by maximum junction temperature

Sl R B FRIAERE 5
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Jir)

JCS12N60C

b} H 5 N s B/ (HLEBK B

Parameter Symbol Tests conditions Min | Typ |Max | Units
FTA&FEME Off —Characteristics
{Fﬁ_{)ﬁiﬁi% EEL_E BVDSS |D:250|JA, VGSZOV 600 - - Vv
Drain-Source Voltage

23 jSCEI EEs ?:;
i LR S ABVpss/A [Ip=250uA, referenced to i
Breakdown Voltage Temperature T 25 - 05| - | VIC
Coefficient J
Vps=600V,Vss=0V,
FHHE F IR | s -1 A
Zero Gate Voltage Drain Current bss < -
Vps=480V, Tc=125C - - |10 | pA

1E [ AR A s L
Gate-body leakage current, lasse Vps=0V, Vgs =30V - - 1100| nA
forward
I I AN A s L
Gate-body leakage current, lgssr Vps=0V, Vgs=-30V - - [-100| nA
reverse
TAHME On-Characteristics
I {1 HA, s
Gate Threshold Voltage Vs Vos = Ves ., 10=250pA 20 1 - 40V
A 0 R
Static Drain-Source Ros(ony Ves =10V, [p=6A - 1045|062 Q
On-Resistance
nmyEEss
Forward Transconductance Yis Vos =40V, 1b=6A (note 4) ) 13- S
shAH#E Dynamic Characteristics
A N
MARE Ciss _ 15002100/ pF
Input capacitance
v Vos=25Y,

i Coss VGS :OV, - 160 - pF
Output capacitance t=1 OMH

N Bl z
I I A4 e 4 | c.. ol - | e
Reverse transfer capacitance
SiliERBIFRHEBR28
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JCS12N60C
B4t ELECTRICAL CHARACTERISTICS
FFR4FPE Switching Characteristics
ZEIR B 1E] Turn-On delay time tq(on) Vpp=300V,Ip=12A,Rc=25Q - | 65| - ns
- FFi1A] Turn-On rise time t, (note 4, 5) - 1103| - | ns
ZEIR I E] Turn-Off delay time tq(off) - 1210 - ns
N F&EHE] Turn-Off Fall time t - 196 | - ns
MR 47 1 7 Total Gate Charge Qg Vps =480V , - 130 (52| nC
W —J5 F 74 Gate-Source charge Qgs Io=12A - /79| - | nC
M —J H44 Gate-Drain charge Qud Ves =10V (note 4, 5) - 18| - | nC
T — VR WA R Kt KA E{H Drain-Source Diode Characteristics and Maximum Ratings
1E 1) fe K IESE
Maximum Continuous Drain Is - - 112 A
-Source Diode Forward Current
NS E=FNG LR/
Maximum Pulsed Drain-Source Ism - - 148 A
Diode Forward Current
1E 1) Hs P
Drain-Source Diode Forward Vsp Ves=0V, Is=12A - - 11.39 V
\oltage
I Jia) P 52 1]
Reverse recovery time b Ves=0V, [s=12A 408 - s
Sz )k & e ARy oy dlg/dt=100A/us  (note 4) _ lags| - uC
Reverse recovery charge
#45 THERMAL CHARACTERISTIC
m B 5 ﬁ:}f Bofr
Parameter Symbol Unit
JCS12N60BC/CC/SC| JCS12N60FC
i UE%FI’J#\%BH , Rth(j-c) 0.5 2.45 ‘T
Thermal Resistance, Junction to Case
i U%iﬁﬁ"]ﬁﬁﬂ . , Rth(-a) 62.5 62.5 T
Thermal Resistance, Junction to Ambient
VR Notes:
1. Jkoh 58 Bl A e 4 0 PR R 1: Pulse width limited by maximum junction
2: L=11.2mH, las=12A, Vpp=50V, Rg=25 Q,i{tlh temperature
L T,=25°C 2: L=11.2mH, las=12A, Vpp=50V, Rg=25 Q,Starting
3: lsp <12A,di/dt <300A/us,VDD<BVpss, {2 4h 45 T;=25T
T,=25C 3: Isp <12A,di/dt <300A/us,VDD<BVpss, Starting
4: BRPPIUAR: Bkoh 92 <300ps, 5 <2 % T=25°C
5: A5 TERETLX 4: Pulse Test: Pulse Width <300us,Duty Cycles2%
5: Essentially independent of operating temperature
Sl R B FRIAERE 5
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JCS12N60C

YFfiEgiZk ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics

Transfer Characteristics

I, [A]

.
10V ]
av /———
TV
65V —11
2% = | |
1 55V anl I
Botiom 5V /
4ﬁ%é?’”f’_J——ﬂv
- 1 11 — 1
[ Notes:
1. 250ps pulse test
2.T=25T
i
]
1 10
Vs V]

10
= _ JAPTSS
- 150C / /
1 [ |/
F i
I
7 |
7 /
/ Note;i
/ 1.250ps pulse test
/ / 2V,.=40V
01 |
2 4 G 8 10
Vs V]

On-Resistance Variation vs.
Drain Current and Gate Voltage

0.73

0.70

V=10V

GS

0. 63

0. 60

Rpe(om [ Q]

0.59

045

V=20V
|

0.40 -f

Note:T:=25 I( |

035 |

0 2

4

| | |
[T 1]
16 18

6 8 10 12 14

20

30" T T TTITT T 1
— € *C( Gy =short
C_=Chc!
C_=C|
oy =1
£ e
o)
O e S
c
8
‘0
g [
© xI0° —
(@]
0 —
o' i ‘ 10'
V  Drain-Source Voitage [V]

JiAs: 201703A

J L

Sl 1L

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

L1 L1
L1 1
-1 1A
10 -1 L1
< 25 T
1 s
I ."
7 :
150 C /
7 i Notes:
1. 250ps pulse testT
2 V=0V
N [1]]
01 02 03 04 05 06 07 08 09 10 11 12 13 14

Vsn M

Gate Charge Characteristics |

12 ‘
V=480V
10
V=300V

— =
=
T8 V==120V
L DS =
g <
> B
[0}
3]
5
5]
@D 4
3]
(1]
Q
>

0

0 10 20 30 40

Q_g Toltal Gate Charge [nC]
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JCS12N60C

$F{EfiZ ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation

vs. Temperature

1.2 3.0
/ 25
S 11
% L T 20
E L] 8
3 10 % 15
3 s
// nc% 10
0.9 Notes: Notesl:
1.V =ov 0s 1. V=10
2.1,=250pA 2.15=5.0A
08 L ool — !
75 50 25 0 25 50 75 100 125 150 s 0 #® s I a1 1m0
T, [C) T
Maximum Safe Operating Area Maximum Safe Operating Area
For JCS12N60BC/SC/CC For JCS12N60OFC
Operationin This Area Operation in This Area’
- is Limited by Rl | ; is Limited by RL |,
10ps: 10ps:
z e = e =
= 1008 - y
c N Saat c 100y
2. . s B i
8 S i 5 ms
c 10ms c N
o [SE] © I
o - 100me ™ 5 10ms
S Ny DC J o1 = —4
INote: Note: 4
17225 C 1T=25 C 'O?"B\
27450 C 21150 Ci—Joc
- 3 Single Pulse 10" 3 Single Puls |
1 10 10 10° 10° 10’ 10 10
'V, Drain-Source Voltage [V] Vs Drain-Source Voltage [V]
Maximum Drain Current
vs. Case Temperature
14
12
<10
&
5 8
o
56
(=]
B 4
z \
o . . . . .
25 50 75 100 125 150

T, Case Temperature [ (]
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@@ JCS12N60C

$F{EfiZ ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS12N60BC/CC/SC

o
b 1
c
) —
Q L
2 | _ D=0.5 =
4 ] E———r
f_ﬁ IU 2i 111171 ..----"'"--—-—_ il I i
. = e -—i-—
g 0.1 1 T ] Notes:
o ::['] 1' et 1Zg 5cit)=0.5C IW Max
I-E T et = 2 Duty Factor, D=tq/ty
e F—0.05 T — T i 3Tym-Tc=Ppm™ Zg uclt)
T T Wy
g | — 0.02 =TT ,4--/ AT wudlIRK, 1l
& B gijige,
0.01 p=29", L ™ Sl
541 e W B = =
1E-5 1E -4 1E-3 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
For JCS12N60FC
[ ]LL
—— D=0.5 T
o — Sr—n =
%) }-— ="
5 v B =
% |0? =11 L1 “I
@ 1 1 -_____.-- _-—-____,.- ‘,-:
o o 0.1 W= T [}
I |1 | et . ’4/’ ] Notes:
E 0.05 7] _4TH-—T 11 12 4clt)=2.45T /W Max
E 0.1 _| | E_ 1 A 1 ’/ 2 Duty Factor, D=tq/ty
= BT ol02 AT ~- 3Tym-Tc=Ppm~Zg yclt)
= I e
= o o
s .. 0.01 >
Nm — /,h P .“ l I
g N paiin |
1
A sinfd &P uTE g X
/// F" =
0.01 2
E
1E-5 1E-4 1E-3 0.01 0.1 1 10

t, Sqguare Wave Pulse Duration [sec]

1
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@@ JCS12N60C

M2 R~ PACKAGE MECHANICAL DATA

- t - A :
| : ity

a LI sym MIN MAX
f' A 450 490
B 720 1.40
D 8.40 2.80

E 9,50 10.50
F 120 140
| Fi 2.50 2.90
= G 450 550
$ I X T30 160
.- ! Q 720 150
= | R F1 b 075 0.95
L c 0.35 050
| - = e 249 259
h—EL— | | on g 1.90 280
L : h 2.30 3.30

e | e |
|
SilililERBFRIGBRZ S
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® JCS12N60C

M2 R~ PACKAGE MECHANICAL DATA

10-220C

E A
bp _IF el | Al
- ,
—_ A 1,30 110
]'GX}—L—- B 1.0 1.47
b 0.70 XE
= ¢ .40 0.6
O o D 1500 | 16,20
D) 9. 00 9.40
E 9,70 10,10
|M| = ¢ 13| 2
B I! | F L | 140
|= |b — L 12. 60 13. 60
[t L2 2,40 3.0
Il | 0 2. 60 3,00
11 0 . 0 2,20 2. 60
e P 3.50 3.80

Sl EREBFRIGERZE
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@@ JCS12N60C

M2 R~ PACKAGE MECHANICAL DATA

SYMBOL o
MIN MAX
O~ 9 ¢ A 4.5 4.9
. \%,A\ci B 1. 27
— . b 0. 59 0. 79
o % a c 0.45 0. 60
5 D [ 15.67 | 16.07
DI | 8.97 9.37
| e 2. 54TYPE
. E 9.96 | 10.36
P 2.34 2.74
, Q{-°—Q L 12.65 | 13.35
LI_| 1.80 2. 20
Q 3.2 3. 4
| QL | 2.56 2.96
op | 3.08 3. 28
e
|
Sl R B FRIAERE 5
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@@ JCS12N60C

M2 R~ PACKAGE MECHANICAL DATA

e

symbol MIN MAX
‘ A 440 | 4.90
: | B 140 1.40
E £ b 070 | 0.95
c 030 | 0.60
ci 033 063
D2 8.20| 9.20
— E 9.60 | 10.50
s el 239 269
L F 120| 1.35

} L 13.11 | 14.61
L2 355| 4.05

\— Q 110 1.40
£3E Q1 2.65 2.85

Sl EREBFRIGERZE
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JCS12N60C

EEE

1. AR B AT B 23 ] (7 b 5 20
N EBRATE AR, TR, AT
INNZES VARSI 72

2 W KIS TEIAF A A bR, WATHE RIS 2
GESHITE

3. E HLEE BT I TR AN BRI SRR I 400 5 K
BUEME, SN A St .

A AL AS WAT FRAAZ BEAN 53 41 5

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.

REAN
EHERNEFRABIRAR

SNk AR AR 99 5

f3%w: 132013

MHLl: 86-432-64678411
fEH.: 86-432-64665812
Mk www.hwdz.com.cn

=t

HIHE HED
Hohik: AR T ARTRDIE 99 5

g : 132013

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: No.99 Shenzhen Street, Jilin City, Jilin
Province, China.

Post Code: 132013

if: 86-432-64675588 Tel: 86-432-64675588
64675688 64675688
64678411-3098/3099 64678411-3098/3099
1L H.: 86-432-64671533 Fax: 86-432-64671533
Sl ERBFRNERDE
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