.

N YAE R N e A
N-CHANNEL MOSFET

JCS12N65EI

FESHMAIN CHARACTERISTICS

Ip 12A
Vbss 650V
Rdson—-max
0.9Q
(Vgs=10V)
Qg-Typ 30nC
Fﬁjg APPLICATIONS
® o YH e High efficiency switch
® HTHEmR mode power supplies
® LED HJF e Electronic lamp ballasts
based on half bridge
o LED power supplies
Jal Tt 41 FEATURES
© AR L ®Low gate charge

O [k Crss (JL7(H 15.4pF)

® JT IR TR

® 7 it Al 2 =5 3 Ik

® = fi dv/dt fiE
O®ROHS 7=

® L ow Css (typical 15.4pF )
® Fast switching

©100% avalanche tested
® Improved dv/dt capability
® ROHS product

iT 15 E ORDER MESSAGE

%% Package

T0-263

TO-220MF-K1
TO-220MF-K2

T HAE Order codes . s
Fl-%% T -%%E B -G 76 B4 Marking Package
Halogen-Tube Halogen-Free-Tube Halogen-Reel Halogen-Free-Reel
JCS12N65FET-F1-B | JCS12N65FEI-F1-BR N/A N/A JCS12N65F | TO-220MF-K1
JCS12N65FET-F2-B | JCS12N65FEI-F2-BR N/A N/A JCS12N65F | TO-220MF-K2
JCS12N65BET-B-B JCS12N65BET-B-BR N/A N/A JCS12N65B TO-262
JCS12N65SET-S-B JCS12N65SET-S-BR | JCS12N65SEI-S—-A | JCS12N65SEI-S-AR | JCS12N65S T0O-263
JCS12N65CET-C-B JCS12N65CEI-C-BR N/A N/A JCS12N65C T0-220C




®® JCS12NG65E!|

4 3t B AEIEEABSOLUTE RATINGS(Tc=25C)

® A
5 G Value By
Parameter Symbol | jcs12N65 | JCsi2NesFEl | Unit
B/S/CEI K1/K2
i e e A — U AR EL AL HE
Bﬁm/ﬁﬁ)} VR AERTTE VAR Voss 650 Vv
Drain-Source Voltage
o ‘ lo 12 12* A
HELERAR FRIR T=25C
Drain Current-continuous T=100
. 7.6 7.6* A
C
o R KR IR G D
BOCHOR B G o 48 - A
Drain Current — pulse (note 1)
i e MR HE
S5t e MU PR Vess 430 v
Gate-Source Voltage
ARk B RE R (G 2)
%Hmzﬂlﬂaﬂﬁﬁbi I Exc 470 3
Single Pulsed Avalanche Energy (note 2)
TR GE D
EH R G Ias 12 A
Avalanche Current (note 1)
THIRERE GF D
EN TR d Ear 15.6 mJ
Repetitive Avalanche Current (note 1)
TR R A R K L R AR AL TR (7% 3)
*&ERWM’EB&K AR Y A dvidt 45 Vins
Peak Diode Recovery dv/dt (note 3)
Po
Tc=25 250 51 W
A RS C
Power Dissipation -Derate
above 2 0.4 W/C
25C
B I
LGS AT 2 T, Tsto 150; -55~+150 C
Operating and StorageTemperatureRange
51 e e R TR
Maximum Lead Temperature for Soldering | T, 300 C
Purposes

* I L IAT Y 5 v 4 L PR

*Drain current limited by maximum junction temperature

0 SiilEREFRIDERAE
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JCS12N65EI
H4¥14 ELECTRICAL CHARACTERISTICS
iR e A %A =ZNIE: %R gl XA
Parameter Symbol Tests conditions Min | Typ | Max |Units
XK Off —Characteristics
?“ _“/\ 7 ji
i BVbss  10=250uA, Ves=0V 650 - | - |V
Drain-Source Voltage
i B PR IR P AR ABVoee/
Breakdown Voltage Temperature AT bss I0=250ypA, referencedto 25°C| - |0.65| - |VI/C
Coefficient ’
I SR L | Vos=650V,Ves=0V, Tc=26C | - | - | 1 | bA
Zero Gate Voltage Drain Current bss Vps=520V,Vgs=0V, Tc=125C | - - | 100 | pA
1E T AR A s R VAR
I Vps=0V, Vs =30V - - | 100 | nA
Gate-body leakage current, forward GSSF bs ©s
o Nleehin
S IR A lossk ~ Vbs=0V, Vs =-30V - | - |-100| nA
Gate-body leakage current, reverse
BA4EME On-Characteristics
R[N ENES
V Vbs = Ves, [p=250uA 25 - 5 \%
Gate Threshold Voltage Gstn s ¥es P H
&5 Ves =10V, 1p=6.0A
FA TR . Rosony oo ° - 07309 Q
Static Drain-Source On-Resistance 25C
1E [ 5 3
Vps = 40V, 1p=6.0A (note 4)| - 5.7 - S
Forward Transconductance gis bs P
BhA4#M: Dynamic Characteristics
H .
iR . Rg F=1.0MHz open drain 08 29|65 | Q
Gate resistance
A w3
i . Ciss 600 11130(1660| pF
Input capacitance Wy
i peTem
. Coss Vs =0V, 60 | 168 | 258 | pF
Output capacitance
L f=1.0MHz
=] |
new . Crss 20 |154| 25 | pF
Reverse transfer capacitance
0 SililEREBFREHER L
Hﬁz'_(: 2021058 JILIN SIND-MICROELECTRONICS CO, . LTD 3/13
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JCS12N65El|
H ¥4 ELECTRICAL CHARACTERISTICS

FrR=4FME Switching Characteristics

ZEIR I ] Turn-On delay time ta(on) - 130.7| 50 | ns
_F-BF1E Turn-On rise time tr Vpp=325V,Ip=12A,Rc=25Q - |755]160| ns
FEIR B[] Turn-Off delay time ta(off) (note 4, 5) - 88 | 130 | ns
N &I E] Turn-Off Fall time ts - |54.4| 80 | ns
HiH# Ha 4 = & Total Gate Charge Qq Vbs =520V , - | 54 | 75 | nC
Hit— Y H 77 Gate-Source charge Qgs Ib=12A - 7 | 15 | nC
W —J% a4 Gate-Drain charge Qqd Ves =10V (note 4, 5) - | 22|35 | nC

R — V5 W R K B KUE . Drain-Source Diode Characteristics and Maximum Ratings

1F [ fe K48 FL I
Maximum Continuous Drain Is - - 12 A
-Source Diode Forward Current
1F e g R ik L IR
Maximum Pulsed Drain-Source Ism - - 48 A
Diode Forward Current
1E [ s F
Drain-Source Diode Forward Vsp Ves=0V, Is=12A - - 140 V
\/oltage
PRI . trr Ves=0V, Is=12A - | 4531950 | ns
Reverse recovery time ~
R i dle/dt=100A/us

Qn (note 4) - 3 8 uC
Reverse recovery charge

45 THERMAL CHARACTERISTIC
DigE| s JCS12N65 JCS12N65FEl | Hfir
Parameter Symbol B/SICEI K1/K2 Unit
5 UE%E@%MH . Rith(-c) 0.5 2.45 T
Thermal Resistance, Junction to Case
5 U%i‘%ﬂ’ﬂﬁﬁﬂ . . Rth(-A) 62.5 62.5 T
Thermal Resistance, Junction to Ambient
R Notes:

1:

2
3:
4
5

ik st G FEE Eh i et 45 i P A

: L=10mH, las=12A, Vop=50V, Rc=25 Q,#tih%51E T=25C

Isp <12A,di/dt <300A/us,VDD<BVoss, #4456 Ti=25°C

K kb 98 <300S, 5 2 Hi<2%
: BASTARRETR

H

fiiAS: 2021058

1:

2
3
4:
5

Pulse width limited by maximum junction temperature

: L=10mH, las=12A, Vpp=50V, Rc=25 Q,Starting T,=25C
: lsp <12A,di/dt <300A/ps,VDD<BVpss, Starting T;=25C

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

: Essentially independent of operating temperature

SiilEREFRIDERAE
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JCS12NG65E!|

$FHERZEELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

Top jl/gfl / %
v [ |
8v
o ) /
10 65 =4
5 Z
- 5.5V.
'i:‘ | Bottom 5\
L0 I
7
/ | —
[\lotes:
1 1 250us pulse test__|
2. T-=25°C
|
[
1 10
VDS M

10
< 7
= // //
150°C / / 25°C
1 7 T
a
7 i
7 I
/
/ Notes:
/ / 1.250ps pulse test
/ / 2.V, =40V
0.1 |

2 4 6 8 10

Ves V]

On-Resistance Variation vs.
Drain Current and Gate Voltaae

Body Diode Forward VoltageVariation
vs. Source Currentand

1.05

1.00

0.95

0.90 V. =10V

0.85

R,s (on) [ Q]
/

0.80

0.75 =

V20V
070 ! !
'\Ilc»teI :TIJ=2SI“(.‘ —

065

1, [A]

// //
LT
|1 L
10 |
<
8 25°C
150 °C
1 va 7
7 7
7
7
7
/ 7 Nptqs:
/ 1; ZSOHS pulse test] |
2. VE=0V
| L]
02 03 04 05 06 07 08 09 10 11 12 13
Voo M

Capacitance Characteristics

Gate Charge Characteristics

—_ |

ke i b

1000 : : : |
O |

EBEF(PF)

100

[ 1] 0.20 030..040 050 0.70_0.90 20 3.00..400 500___7.00_9.00 15.00 20.00._30.00 40.00

Vds(Vj

[ =Cis | =Coss v = Crss

12

VDS=520
10 pooommmmem e T T

VDS=325V~—___
8 VWDS=130V —wooee

VGS Gate Source Voltage [V]
)]

a
¢ Note!
L i et i e S 1.0p=12A | ]
2.V, =10V
0
0 10 20 30 40 50 60

Qg Toltal Gate Charge[nC]

fiiAS: 2021058
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JCS12NG65E!|

$FHERZEELECTRICAL CHARACTERISTICS (curves)

For JCS12N65FEI-K1/K2

Breakdown Voltage Variation On-Resistance Variation
Vvs. Tembperature vs. Temperature
1.2 B
< 11 / _ :
8 L . el
g L E |~
< 10 -
z e E o =
0.9 / Notes: 'hu:u'.esl
1.v =0V . ] 1. Wa =10V
Z.iID=25?uA 21~ A
o'8-75 -50 25 0 25 50 75 100 125 150 H - L = E 2 ren £ =
T, Il T, 1T
Maximum Drain Current EAS
vs. Case Temperature VvS. Temberature
“ 1200 r
q‘
2 E 1000
— =
<10 = 800
: i goo =~
I 2 ~_
£ g 400 <
- g 200
=L
2 ﬂ J
. 25 S50 75 100 125 150
25 50 75 100 125 150
T, Case Temperature [C ] Junection Temp Efﬂt'-lrEHTj[E]
Maximum Safe Operating Area Maximum Safe Operating Area

For JCS12N65C/B/SEI

I, Drain Current [A]

Cperai' eration in This Area-
. is Limited by Rl ||
10ps
""" - — = 1
T
100ps
10° :
s
T
N = I
™~ . 10ms
107 = ==
Note: —
[ - 100ms;
17525 © =
27150 C DCL]
10" 3 Single Pulse |
10 10’ 10 10
Vs Drain-Source Voltage [V]

Operation in This Area
is Limited by R, 1
100 10ps
T e e — e
= 100
Ut') 10" 1ms |
=
3 :
i = " 10ms
5 100ms
= DG : &
! Nete: DC
1T=25TC
27150 T
, 3 Single Pulse
10 i
10° 10' 107 10°
V,; Drain-Source Voltage [V]

SiilEREFRIDERAE
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®® JCS12NG65E!|

$FHERZEELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve Transient Thermal Response Curve
For JCS12N65FEI-K1/K2 For JCS12N65C/B/SEI
[T [ 1] e
[ THH
l—D=0.5 T P
§ =02 i = 2 B
2 - o i g Loo=s =mn
¢ =01 1157 e e et . 14 1 — i}
T L "”— :” o Notes: T IUZ‘ ||t -_-_,.—-‘: t2
E [eostl Ll ///’ 12g jclt=245C IW Max €y =T o [ | Notes: .
e v uty Factor, D=ty — 11 t=0.5T /W Max
FU ), m A T oy 4 = Z 2 hfEocar by (D
) T & po00s T T 3Tyw-Te=Pom'Zp e HTH
2 oo T Ry g gy i i
= —7 5 pn02 L = Mo
N ' fiung N e 1] /’ K il
% s|n pulkd ! 0.01 = =
bt - 4+ s
0.01 A i T
I I
1E-§ 1E-4 1E-3 0.01 0.1 1 10 1E-5 1E-4 1E-3 0.01 0.1 10
t, Square Wave Pulse Duration [sec] t,Square Wave Pulse Duration [sec]
. —
Sl lEREBFRIDERELE
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®® JCS12NG65E!|

MR~ PACKAGE MECHANICAL DATA

E
SYMBOL —
——T MIN MAX
e A 4.5 4.9
o B [ 1.22 | 1.47
e o b 0.7 0.9
= O c | 045 | 0.60
D | 156 | 16.1
DI | 9.0 9.3
5 ] e 2. 54TVPE
I E 9.9 10. 4
; o F 2.3 2.8
L | 126 [ 133
L1 | 3.1 3.4
] Q 3.2 3.4
QL | 2.6 2.9
®P_| 3.0 3.5
DI
0 SiilEREFRIDERAE
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®® JCS12NG65E!|

MR~ PACKAGE MECHANICAL DATA

TO-220MF-K?2
SYMBOL i
MIN MAX
e A 4.5 4.9
. \4,4\Q< B 1. 27
— . b 0.59 0.79
o % a c 0.45 0. 60
a D [ 15.67 | 16.07
p1 | 8.97 9.37
| e 2. 54TYPE
7 E 9.96 | 10.36
F 2. 34 2. 74
gy Q{-~—9 L 12.65 | 13.35
L1 1. 80 2. 20
Q 3.2 3.4
| QL | 2.56 2.96
op | 3.08 3.28

0 SiilEREFRIDERAE
JILIN SINO-MICROELECTRONICS CO, LTD 9/13
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MR~ PACKAGE MECHANICAL DATA

TO-220C
E A
P I sﬁ;;n NN MAX
- ;
_ A 4,30 1.0
] @—[—‘ B 1.2 147
b 0.70 0.95
= ¢ 0.40 0,63
O o D 15.20 | 16,20
D) 9. 00 940
B 9,170 10,10
| M | = ¢ 139 | e
B ! | P 113 140
| : | b — L 1,60 | 13,60
[, L 2. 80 3,20
I | | 0 2. 60 3,00
1 1 0! 1 . 01 2.20 2. 60
i B p 3.50 3. 80

0 SiilEREFRIDERAE
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MR~ PACKAGE MECHANICAL DATA

T0-262

E Bl 7
symbol | MIN | MAX
- :'; A 440| 4.90
' B 110 1.40
= | b 070 0.95
l {]} [ c 0.30 0.60
{ ] c1 033 063
3J| - u D2 820 9.20
— W I c E 9.60 | 10.50
- | Il e 239 269
| e ol F 120 1.35
= L 1311 14.61
| | L2 355| 4.05
] || ‘ ’ il Q 110 [ 1.40
' Q1 265| 2.85

0 SiilEREFRIDERAE
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JCS12NG65E!|

MR~ PACKAGE MECHANICAL DATA

E
1 MM
g @_7 SYMBOL o X
/,E v A 430 480
Al 112 142
A2 254 2584
@ b 057 100
5 ¢ 02¢ 052
D1 840 9.00
E 980 10.48
- ) 254B5C
|"—"A2 H 14.00 16.00
1‘ | T H2 112 145
- | L 150 3.10
gl N L1 145 170
| b :
| |
| ]
ity REEL
oD PO p P2
. B
\
\ \>T\\ VY VT M VTN Y \Q
u\u A N A A A A RN A /
b N : P -
LA e N g e v Q
T
) B FERTAK  (UKIT:m)
40 = L v A B )
AT 14 £ 10.9=0.1 1.75=0.1 .5z 1.5
A 1 ] P P T
k0 Rt s« /-0 |4%0.1 10,1 160 0.3520.0
4 K0 Bo
Fof 4020 16, 0£0,1
ShilERBFROBEELZE
ﬁﬁz’—(: 2021058 JILIN SINO-MICROELECTRONICS CO, . LTD 12/13
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ABEI
1. MR T A A BR A B 7 A & 2y B A B AR, Toie Ay, T LE i 5 AR

%Sk

2. JSEN TN AR AR, WA BEE 5 A AR .

3. LEHIBRBCTIIN G AN ZLE 38 B 450 fe R FIUE AR, 75 W2 5 i BEATL IR AT S 1k

4. AU U AR A S 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.

BREAN

ERIERB FRIBBIRAH

AT HbE: FHARE SRR 99 5

Mg 132013

MAL: 86-432-64678411

fEH: 86-432-64665812

®dk: www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.
ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel:
Fax:

86-432-64678411
86-432-64665812

Web Site: www.hwdz.com.cn
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