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N-CHANNEL MOSFET

JCS2NGSE

FESHMAIN CHARACTERISTICS

%% Package

Ip 2A
Vbss 650V
Rdson—max
5.50Q
(Vgs=10V)
Qg-Typ 6.7nC
Fﬁj‘% APPLICATIONS

® S AT IS
o A
® LED HJ

PR

© fEC AR Ha A

® [k Crss(1.4pF typ)
® JF oG R

® /- i A et =5 P

O ROHS 7= i

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

o LED power supplies

FEATURES

® L ow gate charge

®Low Crss(1.4pF typ)

® Fast switching

®100% avalanche tested
® ROHS product

TO-220MF-K1 & °
TO-220MF-K2

1T $¢{5 5 ORDER MESSAGE|

T &2 Order codes

- - Epi 3
-5 7o -2 H -4l 76 B -Gt Marking Package
Halogen-Tube Halogen-Free-Tube Halogen—Reel Halogen-Free-Reel
N/A JCS2N65VE-V-BR N/A N/A JCS2N65V TPAK
N/A JCS2N65RE-R-BR N/A JCS2N65RE-R-AR JCS2N65R DPAK
JCS2N65CE-C-B JCS2N65CE-C-BR N/A N/A JCS2N65C T0-220C
JCS2N65FE-F1-B JCS2N65FE-F1-BR N/A N/A JCS2N65F TO-220MF—K1
JCS2N65FE-F2-B JCS2N65FE-F2-BR N/A N/A JCS2N65F TO-220MF-K2
JfiAs: 202311A 0 ﬁ'!i"‘lf“m;‘ﬁﬁ ﬁft:nf‘ Eﬁ?ﬂ 113
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JCS2NG5E
3R ABEMEABSOLUTE RATINGS(Tc=25C)
| s e XA
Parameter Symbol Value Unit
5 T:lj_“V 8§ _:,\ W j_i
Eim/ﬁﬁ& TEAR B HL Voss 650 Vv
Drain-Source Voltage
s pdy o5 P 2* A
SRR R Ip T=25C
Drain Current-continuous T=1007C 1.9% A
O FNISL BTGV NCE D | g A
Drain Current — pulse (note 1) oM
i A L Vass +30 Vv
Gate-Source Voltage
AT S BREE (1 2)
%Hmzﬂlﬂaﬂﬁﬁbi I Exc 180 3
Single Pulsed Avalanche Energy (note 2)
TWRE SRR B R LR AR A (G 3
. dv/dt 1 V/ns
Peak Diode Recovery dv/dt (note 3)
] 31* W
MR Po Tc=25C
Power Dissipation -Derate above 25C
0.25* W/C
=) %Téﬂ:ya . 1!3
SRS AP Ty, Tsro 150; -55~+150 C
Operating and StorageTemperatureRange
51 e fie AR TR
Maximum Lead Temperature for Soldering| T, 300 C
Purposes
e A2 FEL AL T e v 4 U R 1
*Drain current limited by maximum junction temperature
0 SililEREBFREHER L
ﬁ&z'_(: 202311A JILIN SIND-MICROELECTRONICS CO, . LTD 2/13
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JCS2NG5E
B 4%t ELECTRICAL CHARACTERISTICS
g Giine) TR %A B/ | A | BK | BAr
Parameter Symbol Tests conditions Min | Typ | Max |Units
XAHME Off —Characteristics
T — Vi 7 L
Drain-Source Voltage BVoss  10=250uA, Ves=0V 650 - ) v
i B PR IR P AR ABVoee/
Breakdown Voltage Temperature AT bss Io0=250pA, referencedto 25C| - |0.65| - |VIC
Coefficient ’
T T A AR | Vps=650V,Ves=0V, Tc=25C - - 1 | pA
Zero Gate Voltage Drain Current bss Vps=520V,Ves=0V, Tc=125C | - - | 100 | pA
TE T M AR A I FEL IR
I Vps=0V, Vgs =30V - - 10 A
Gate-body leakage current, forward eSS Ps ©s o|n
= B B
S Tl W AR A e L IR lossy Vos=0V, Vas =-30V i - 1100 na
Gate-body leakage current, reverse
B4 On-Characteristics
CIEIERGENES
Gate Threshold Voltage Vesgy  Vos=Ves, [p=250pA 2 i 4 v
S 3 P R Ves =10V, Ip=1.0A 46 |55 | o
Static Drain-Source On-Resistance PSON - log ¢ ' '
Em S Vps = 40V, Ip=1.0A 18 s
Forward Transconductance gis (note 4) '
A% Dynamic Characteristics
RGN El .
Gate resistance Rg F=1.0MHz open drain 15/ 3 |45 | Q
A w
LTPNEER . Cics _ 255 _ pF
Input capacitance
fuih Vos=25Y,
; Coss Ves =0V, - 25 - pF
Output capacitance =1 OMH
=1. 7
A AL E LS
R A | . el - | o
Reverse transfer capacitance
0 SililEREBFREHER L
ﬁ&z'_(: 202311A JILIN SINQ-MICROELECTRONICS O, LTD 3/13
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JCS2NG5E
F4%1 ELECTRICAL CHARACTERISTICS
FrR4EME Switching Characteristics
FEIRET[A] Turn-On delay time ta(on) - | 54| - ns
L F+A1A] Turn-On rise time t, Vpp=325V,Ip=2A,Rc=25Q - 1212 - | ns
ZEIR I ] Turn-Off delay time ta(off) (note 4, 5) - 1118| - | ns
N &I E] Turn-Off Fall time ts - | 26| - | ns
MK Ha a7 A B Total Gate Charge Qq Vbs =520V , - 67| - | nC
Hit— Y H 77 Gate-Source charge Qgs Ib=2A - 2 - | nC
it — i Fi 47 Gate-Drain charge Qq Ves =10V (note 4, 5) - 26| - | nC
I — U W R K KA SE (1 Drain-Source Diode Characteristics and Maximum Ratings
1F 7 e R HL IR
Maximum Continuous Drain Is - - 2 A
-Source Diode Forward Current
NRGE =P Uk
Maximum Pulsed Drain-Source Ism - - 8 A
Diode Forward Current
1E[A) %
Drain-Source Diode Forward Vsp Ves=0V, Is=2A - - 140 V
\/oltage
S e PRS2 ]
Reverse recovery time t Ves=0V, Is=2A %8 - ns
S )k & B T O dlg/dt=100A/us  (note 4) R c
Reverse recovery charge
45 THERMAL CHARACTERISTIC
i H e B Value Ay
Parameter Symbol | TO-220MF-K1/K2 IPAK/DPAK TO-220C Unit

45 35T A EE
Thermal Resistance, Rth(-c) 4.02 2.87 2.32 ‘CW
Junction to Case
45 BRI HBH
Thermal Resistance, Rth(j-A) 46.55 110 40.25 ‘CW
Junction to Ambient

FERE: Notes:

Lo i 58 BE HH A v 45 3 PR ) 1: Pulse width limited by maximum junction temperature

2: L=90mH, Ias=2A, Vop=50V, Re=25 Q,#iH45# T:=25C 2: L=90mH, Ias=2A, Vpp=50V, Re=25 Q,Starting T;=25C

3: lIsp <2A,di/dt <300A/us,VDD<BVoss, #2444 Ti=25C 3: Isp <2A,di/dt <300A/us,VDD<BVopss, Starting T;=25C

4: ki ko 58 £ <300us, 7 H<2% 4. Pulse Test: Pulse Width <300us,Duty Cycles2%

5. RS TERETX 5: Essentially independent of operating temperature
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JCS2N65E

4E4FRhZEL ECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

4 vgs
top: 15v
10v
8v
= 3 v
- 6.5v
= 6V Z
£ 5.5v S
3 2 1 buttom: 5v &
£
o
(=]
1
Q

0 10 20 30 40
Drain-Source Voltage (V)

Drain current(A)
w1

Gate-Source Voltage(V)

On-Resistance Variation vs.
Drain Current and Gate Voltaae

Body Diode Forward VoltageVariation
vs. Source Currentand

14 1

12

10 A

Drain-Source On Resistance (Q)

Drain-Source Current(A)

Forward-Current,If(A)
5

Tj=150°C

0.3 0.5 0.7 0.9 L1 1.3 1.5
Forward-Voltage Vf(V)

Capacitance Characteristics

Gate Charge Characteristics

1000 1
cIss 107
81 130V~ 328v 520V
E o COSss
= e
g s
=
@ 10 A
m
o
2 m
g CRSS
1 i T T T T ] 0
0 100 200 300 400 500 600 0 2 4 6 3
. Qg(nC
Drain to Source Voltage (V) g{nc)
51 ——
@ SililERBITRIHIERLE
F{&Z'K: 202311A JILIN SINQ-MICROELECTRONICS O, LTD 5/13
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JCS2N65E

4E4FRhZEL ECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation
VvS. Temberature

12 -
=)
3 101
740 2
Z
% 5l
R =
> <)
7 o 61
a e
£ 700 3
-] VI, 4
c
B
630 - s )
660 . : I I } 0 I I | I )
25 50 75 100 125 150 25 50 75 100 125 150
Junction Temperature,Tj(C) Junction Temperature,Tj{C)
vs. Tembperature vs. Temberature
4 3 r
3 <
=1
-
c
— @
> =
z° g
= 5
]
2
°
o

25 50 75 100 125 150

Junction Temperature,Tj{C)

0 25 50 75 100 125 150
CASE Temperature,Tc(C)

Transient Thermal Response Curve
For JCS2N65E(TO-220MF-K1/K2)

Maximum Safe Operating Area
For JCS2N65E(TO-220MFE-K1/K2)

10

0.1

Zic(t)Thermal Response

0.01

0.001 T T T
0.000001 0.0001 0.01 1 100

Square Wave Pulse Durtion(S)

10
0.1ms
g 1 ms
= ms
f=
g DCN1 S
=
o
=
£ o1 -
(=)
0.01 T T 1
1 10 100 1000

Drain-Source Voltage(V)

JfiAs: 202311A

0 SiilEREFRIDERAE

JILIN SINO-MICROELECTRONICS CO, LTD 6/13




.

JCS2N65E

$HEMMZELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve

For JCS2N65E(TO-220C/IPAK/DPAK)

Maximum Safe Operating Area
For JCS2N65E(TO-220C/IPAK/DPAK)

0 IH " Cperation in This Area
0 s 4 o suanR,,_
c IRy i M| " ErE=t=rs At it = e T =
3 o [=0=05 T i il i / Tw ~
w 10 : T Notes: it - 1004
[ — 1.2, .()=2.32 T/W Ma s ~ 1me
14 _0‘2 . 2. Duly Factor, D=t ft, .
= - = 3Ty -Te=Poy " Z, ) & i 10 s
[ - - i o ~ ]
£ [—0.1 - i < DG =
c ; e i o - ~
K T 77 i —_ - i H
c ‘005 ,%// i 4
ot b V- i
= po-02 P E H i ;
u [0.01 - i 0w E 1 : 5
S P Wi Hi
= ingle pulse i e
N single p il - LT,=25%C
i 27,=10%
3 Single Puse
W ‘ - i 10 I, 1 1
10 10° 10 10 107 10° 10! g 10 10 10°
t [sec] WV V]
51 3 —
0 Sl lEREBFRIDERELE
ﬁ&zig: 202311A JILIN SINO-MICROELECTRONICS CO,.LTD 7/13




®® JCS2N65E

SMEZ R~ PACKAGE MECHANICAL DATA

IPAK
b1 e
T NG —+ N
_@_ oI MIN MAX
i ) 2.1 | 25
| N AL | 0.87 | LT
| e b | 0.63 | 0.93
| ] bl | 513 [ 5.5
¢ | 0.40 | 0.60
Al Al D | 5.80 | 6.40
| |- E] 630 | 6.9
L] 9.10 | 9.70
I ¢ 2, 286BSC
: LI 0.8 | 1.2
|-t ]
[ i
luu )

@ Sl EHEZRGERAE
F[)iz'_(: 202311A JILIN SINO-MICROELECTRONICS CO, . LTD 8/13
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JCS2N65E

SMEZ R~ PACKAGE MECHANICAL DATA

DPAK

E A
b1 _,.’L__
|/ N\ —
- Il
I
HEI b2 \
: 1] AN
LHLJ
R REEL
+0.05 4.00%0.10 __ o - 2.0040.10
AN d o ==
\-& O>—0—0—0—0—b—0—0—0
[,_.. A § | [ | |
A L |l A— l [
) | Y | 7 1 ‘
e e = T
-\ 0 10
6_MAX

| .6.960. 10 |
A-A

JfiAs: 202311A

JILIN SINO-MICROELECTRONICS CO, LTD

0 SiilEREFRIDERAE

9/13

mm
SYMBOL
MIN MAX
A 2. 16 2. 11
Al 0.97 1. 17
A2 0. 00 0. 15
h 0.63 0.93
bl 5. 13 5. 03
h2 0. 66 0.96
C 0. 40 0. 60
D 5. 80 6. 40
I 6. 30 6. 90
2 86B5C
L. 2.50 3. 30
[.1 1. 20 1. 80
1.2 0. 60 1. 00
L3 0. 85 1. 30
0.330:40.025 _
1 | F"’ : ilé
& 4 \ RO 30MAX.
9 31—




@«g JCS2N65E

SMEZ R~ PACKAGE MECHANICAL DATA

T0-220C

A
' L BE

1 | T symbol MIN MAX
E H | ﬂ | = A 4.30 470
b &”’ ] B 2 140

| ﬂ _ ’ v. 70 0.9

| | B o C 0. 4l .6
D 20 16. 2

] $ D2 5,00 g 4
] | ' ‘ ; 9. 70 10. 10

l IIER NN e 1,39 1,69

| i ‘ ‘ : — {_“ 1.5 1. 40
| | | | : 1

‘ | ‘ | | ) 1. 80 1

el ‘ ‘ | - 0 2. 60 00

‘i‘ ‘ | ] —_i - (1 2,20 7 61

0 SiilEREFRIDERAE
JILIN SINO-MICROELECTRONICS CO, LTD 10/13

WRAS: 202311A
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JCS2N65E

SMEZ R~ PACKAGE MECHANICAL DATA

TO-220MF-K1

——

()
o/

E

N

Ve
\\-7

WRAS: 202311A

|

SiilEREFRIDERAE

JILIN SINO-MICROELECTRONICS CO, LTD

ELL Unit: mm

SYMBOL il
MIN MAX
A 4.5 1.9
B 1,47
b 0.7 0.9
¢ | 0.45 [ 0.60
D [ 1567 | 16.07
DI | 9.04 | 9.2
o 2. 54TYPE
[ 9.96 1036
TR
L | 12.58 | 13.38
THIENEREER
Q 3.2 3.4
of | 256 [ 2.9
op | 3.08 | 3.28

11/13




@«g JCS2N65E

SMEZ R~ PACKAGE MECHANICAL DATA

E E
L SYMBOL -
O L O e MIN MAX
' ‘\J - A | 45 | 49
0 \Q - B 1. 27
- \, N b [ 0.5 [ 0.79
¢ | 0.45 | 0.60
] D | 15.67 | 16.07
DI | 8.97 | 9.37
e 2. 54TYPE
| E | 9.96 | 10.36
el LT F | 2.3 | 2.74
L | 12.65 | 13.35
Ll | 1.80 | 2.20
0 | 3.2 3.4
ol | 2.56 | 2.96
op | 3.08 | 3.28
05 EHEBIRAERAE
BiA: 202311A JILIN SINO-MICROELECTRONICS €O,,LTD 12/13




®® JCS2N65E

AEEW
1. MR T B A PR A B ™ A & 2 N B A B AR, Ay, T LR i 5 A E

7

2. VKISV IATE A A AR, A BER T 5 A R AR .

3. FEFEEBCTHIN T AN S S A0 B R BUE AR, 5 U e R e BE AL AT FE A

4. RUHIPIA A EA T 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.

BRAEAN

EHEREB TFRBBIRAE

AFbl: ARG ERTTIRYIET 99 5
Mi%: 132013

HHl: 86-432-64678411

f£¥: 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

0 SiilEREFRIDERAE
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