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N-CHANNEL MOSFET

JCS2NG6OE

FESHMAIN CHARACTERISTICS

Ip 2A
Vbss 600V
Rdson—max
50
(Vgs=10V)
Qg-Typ 6.3nC
Fﬁj‘% APPLICATIONS

® S AT IS
o A
® LED HJ

FrERtF

© (AR LAy

® i Crss(1pF typ)

© JFOCTH PR

® ;7 AR AR A AR
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(1pF typ)

® Fast switching

®100% avalanche tested
® ROHS product

%% Package

TO-220MF-K1 & °
TO-220MF-K2

TO-126F
T #212 E. ORDER MESSAGE|
T #1-5 Order codes .
B ix-%E To % E H X4 3 kit e =i
8 8 Marking Package
Halogen-Tube Halogen-Free-Tube Halogen—Reel Halogen-Free-Reel
N/A JCS2N60VE-V-BR N/A N/A JCS2N60V IPAK
N/A JCS2N60RE-R-BR N/A JCS2N60RE-R-AR JCS2N60R DPAK
JCS2N60CE-C-B JCS2N60CE-C-BR N/A N/A JCS2N60C T0-220C
JCS2N60FE-F1-B JCS2N60FE-F1-BR N/A N/A JCS2N60F TO-220MF-K1
JCS2N60FE-F2-B JCS2N60FE-F2-BR N/A N/A JCS2N60F TO-220MF-K2
JCS2N60MFE-MF-B JCS2N60MFE-MF-BR N/A N/A JCS2N60MF TO-126F
0 SillERBIFRAERAE
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JCS2NG60E
xR ABEMEABSOLUTE RATINGS(Tc=25C)
| s e XA
Parameter Symbol Value Unit
o e I — YR AR ELIAL H
Bfim P — JE A B L Voss 600 Vv
Drain-Source Voltage
HELRR L Ip T=25C 2t A
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 160 3
Single Pulsed Avalanche Energy (note 2)
T AR B EARALER (4 3)
*&a)ﬁﬁfﬁﬁmk%ﬁi%ﬁﬁi g dvidt 0.67 vins
Peak Diode Recovery dv/dt (note 3)
. 13.5* w
MR Po Tc=25C
Power Dissipation -Derate above 25C
0.1* w/C
=] fg‘éﬂ:ia ‘ 1Ei
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
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JCS2N60E
B4 ELECTRICAL CHARACTERISTICS
| Ziie) TR %A B/ | A | BK | BAr
Parameter Symbol Tests conditions Min | Typ | Max |Units
X4 Off —Characteristics
T — Vs B
Drain-Source Voltage BVoss =250, Ves=0V 6001 - ) v
o 27 HUR I R R ABVoee/
Breakdown Voltage Temperature AT bss Io0=250pA, referenced to 25C | - 0.6 - |VvIC
Coefficient ’
FEMHE T IR R | Vps=600V,Vgs=0V, Tc=25C - - 1 HA
Zero Gate Voltage Drain Current bss Vps=480V,Vss=0V, Tc=125C | - - 100 | pA
TE T M AR A I FEL IR
I Vps=0V, Vgs =30V - - 1 A
Gate-body leakage current, forward eSS Ps ©s 00| n
= JE VS
52 1) AR A s LY lossy Vps=0V, Vas =-30V i - 1-100! na
Gate-body leakage current, reverse
B4 On-Characteristics
I HL
Gate Threshold Voltage Vesgy  Vos=Ves, [p=250pA 2 i 4 v
A T HLFE R Vs =10V, Ip=1.0A a2l 5 | Q
Static Drain-Source On-Resistance PSON g '
k5 Vps = 40V, Ip=1.0A 18 S
Forward Transconductance gis (note 4) '
A% Dynamic Characteristics
AR FL BEL .
Gate resistance Rg F=1.0MHz open drain 15| 3 |45 Q
A w
LTPNEER . Cics _ 257 _ pF
Input capacitance
fuih Vos=25Y,
; Coss Ves =0V, - 24 - pF
Output capacitance t=1 OMH
=1. 7
S AL FL A
. Crss - 1 - pF
Reverse transfer capacitance
0 SililERBITRIHIERLE
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JCS2NG60E
F4%1 ELECTRICAL CHARACTERISTICS
FFR4EME Switching Characteristics
FEIRET[A] Turn-On delay time ta(on) - 46| - ns
b F B} 1] Turn-On rise time t; Vbp=300V,|p=2A,Rc=25Q - 208 - ns
ZEIR I ] Turn-Off delay time ta(off) (note 4, 5) - 1114 - | ns
N &I E] Turn-Off Fall time ts - |246| - | ns
MK Ha a7 A B Total Gate Charge Qq Vbs =480V , - /63| - | nC
Hit— Y H 77 Gate-Source charge Qgs Ib=2A - 2 - | nC
it — i LA Gate-Drain charge Qud Ves =10V (note 4, 5) - 21 - 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
RIS y | L
Reverse recovery time Ves=0V, Is=2A
Ak BT O dlg/dt=100A/us  (note 4) C leos| - c
Reverse recovery charge
45 THERMAL CHARACTERISTIC
H 78 Rl value i
Parameter Symbol TOZ?EZIF IPAK/DPAK TO-220C TO-126F Unit

45 35T A EH
Thermal Resistance, Rth(-c) 2.85 2.87 2.32 9.15 ‘CW
Junction to Case
45 BRI HBH
Thermal Resistance, Rth(-A) 40.1 110 40.1 60 ‘CTW
Junction to Ambient

TR Notes:

1 Fkop o B et v 45 i R 1 1: Pulse width limited by maximum junction temperature

2: L=80mH, las=2A, Vop=50V, Rg=25 Q,itih%5iE T:=25C 2: L=80mH, las=2A, Voo=50V, Rc=25 Q,Starting T;=25C

3: Isp <2A,di/dt <300A/us,VDD<BVpss, i 45 iR T:=25C 3: Isp <2A,di/dt <300A/us,VDD<BVpss, Starting T;=25C

4 ke Bk FE<300ps, 7% 2% 4: Pulse Test: Pulse Width <300us,Duty Cycles2%

5. BAS TERELR 5. Essentially independent of operating temperature

JRA: 202311A 0 ﬁ,ﬁiﬁfﬁ,ﬁﬁﬁjﬁ Eﬁ?*@’ 4114
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JCS2N60E

4E4FRhZEL ECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

Drain Current (A)

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

Drain current(A)

150/C

5C

0 2 4 6 8 10
Gate-Source Voltage(V)

On-Resistance Variation vs.
Drain Current and Gate Voltaae

Body Diode Forward VoltageVariation
vs. Source Currentand

15 4

12 A

Drain-Source On Resistance (mQ)

0 1 2 3 4
Drain-Source Current(A)

Forward-Current,If(A)
=

0.3 0.5 0.7 0.9 11 1.3 15
Forward-Voltage,Vf(V)

Capacitance Characteristics

Gate Charge Characteristics

1000 ~

10 -

CISS
20V
100 8 120473

B
T = 671
e 10 .‘2‘
m
_‘: -
3 = 4
S
) 1-!
© CROOS

o |
0.1 T T T T ! 0 |

0 100 . 200 300 400 500 0 1 2 3 4 5 6 7
Drain to Source Voltage (V) Qg(nC)
51 ——
SililERBITRIHIERLE
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JCS2N60E

4E4FRhZEL ECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation
VvS. Temberature

Junction Temperature,Tj(C)

730 1 -
g
720 1=
g 10 -
c
710 3
B
7] 8 -
= 700 &
-(h— =4
w
8 690 © 6]
a e
@ =
680 2
1 4
£
670 A ®
8 |
660 -
650 . ; : ; | 0 : . : . ]
25 50 75 100 125 150 25 50 75 100 125 150
Junction Temperature,Tj(C) Junction Temperature,Tj(C)
vs. Temperature vs. Temperature
4 24
2
] <
— 2 16 F
=) €
E £
2 Lo b
> 3
=
[=]
T o8 |
2@
11 G
“ ol
0 : . . . . 0 - - - -
o5 50 75 100 195 150 0 25 50 75 100 125 150
CASE Temperature,Tc(C)

Transient Thermal Response Curve
For JCS2N60FE(TO-220MF-K1/K2)

Maximum Safe Operating Area

Thermal Response [Z8)C]

10

T T T
Duty Cycle - Descending Order
[
[
-
05—
1
02 _,/
T
=01 /
1 —_
mjp -1 TLIL
0.1 7= 0027 ]
o ek
// =]
Single Pulse Notes:
1. Duty Factor , D=t:/t.
2. Tam = Te =Pom * Zeucity
0.01

1.00E-05 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]

For JCS2N60FE(TO-220ME-K1/K2)
— IREE REEE 111

" OperationinThisArea =~
10' = =
10’ F= =
= =
'S
10" F
102 1 1 - i
10° 10' 10° 10°

H

JfiAs: 202311A
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@@ JCS2N60E

4E4FRhZEL ECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve Maximum Safe Operating Area
For JCS2N60V/RE(IPAK/DPAK) For JCS2N60V/RE(IPAK/DPAK)
Q:agrmmm'ihs.ﬁ'm
W=t =i
o]
:'31 10° / e
= z" E:
E = =
Q -
= L
:"‘;10" 0
N single pulse - tZ:’{
- |. il il L L 10° I
10° 10" 107 107 10" 10° 10 10 10’
t., Square Wave Pulse Duration [sec] V. V]
Transient Thermal Response Curve Maximum Safe Operating Area
For JCS2N60CE(TO-220C) For JCS2N60CE(TO-220C)
o ::l Q:agrmmm'ihs.ﬁ'm
c Il ——% A
o] Ln- it L -
B = S(HHIE -
E 0.2 ; il i
e | - A
i e A o
F oot "é/ -
= Eg 512 g Prary :ﬁ «'E
= poAn i
N single pulse et
107 - L . il - 10 -
10° 10° 107 10° 10" 10° 10' 10 10
t, [sec] Ve V]
Transient Thermal Response Curve Maximum Safe Operating Area
Far JCS2N60MEE(TO-126F) For JCS2N60MEE(TO-126F)
10 10 -
b ms
s ! z
a < g
$ £ s
&= g 10Qms
£ o1 3
E _2 DC
E‘ 5 01
'E 001 4
0.001 oot '
0.000001 00601 051 . 1 100 1 Dlrgin—Source V0|taégo(\f) 1000
Square Wave Pulse Durtion(S)
0 Sl lEREBFRIDERELE
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@@ JCS2N60E

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 8/14




@@ JCS2N60E

SMEZ R~ PACKAGE MECHANICAL DATA

DPAK

E A
C mm
b1 _,.’___
T B SYMBOL
= | MIN MAX
/ \ a—
A 2. 16 2. 41
E} Al 0.97 117
- A2 0. 00 0. 15
H b 0.63 0.93
B bl 5.13 5. 53
b2 0. 66 0. 96
nE = c 0. 10 0. 60
. 3 D 5. 80 6. 10
! q E 6. 30 6. 90
|| o 2. 286BSC
d o] e ] 2.50 3.30
Ll 1. 20 1. 80
12 0. 60 1,00
L3 0. 85 1. 30
I
> -
oty REEL
0.330:40.025 _
+0.05 4.00%0.10 o - " 2-00£0.10 :—
R TR TR R lx A T - 4 ;?
"R P—O0—0—0—0—p OO0 —-0—-C 2 F‘Rb J0NAX,
B A ] 11 48§
;"",‘; o } \ W— ' [as i \’E‘ = f? a
3 == = e __‘ I = NG = e B L 2. 7940. 10
-B
_8.00 10 $1.50 y 3

| .6.960. 10 |
A-A

0 SiilEREFRIDERAE
JILIN SINO-MICROELECTRONICS CO, LTD 9/14
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@@ JCS2N60E

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 10/14
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JCS2N60E

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

11/14




@@ JCS2N60E

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 12/14
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JCS2NGOE

IMEZR~F PACKAGE MECHANICAL DATA

TO-126F
}
2
O O~
| e
‘ e
| I I
|8
b

F S AR AN 1N T T ST £ e

JfiAs: 202311A

\ o |
vk MIX |
A ] 3, 3
_____ 3 1,11 14
e MEEEA S 1B e e
e B b 0,60 ), 90
c 0, 43 0. 70
D 10,30 11,20
| E 7,51 850
| TR
I L l:‘.' ';;.| “:
i | e P
o | L2 2,10 2.30
i ( Bl . J‘, (1)
: i 01 B 2,20
| p ) 115
ShilERBIROEELE
SINO-MICROELECTRONICS CO, LTD 13/14
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@@ JCS2N60E

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.cnh

0 SiilEREFRIDERAE
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