D.

JCS4ANG65C

JCS4ANGSC

FESH MAIN CHARACTERISTICS

Ip 4.0 A
Vbss 650 V
Rdson_ Typ 2.10
( Vgs=1
ov) Max 2.6Q
Qg—typ 14nC
Fﬁi‘% APPLICATIONS

® S A IS
o A
® LED HiJ

PRt
® {5 i 1

® J IR S PR

® 7 it A 22 =5 s

® =71 dv/dt g
O ROHS 7= iy

e High frequency switching
mode power supply

o Electronic ballast

o LED power supply

FEATURES
@ ow gate charge

® Low Css (typical 3.5pF )

® Fast switching

®100% avalanche tested
® Improved dv/dt capability

® ROHS product

iT 1= 5. ORDER MESSAGE|

4% Package]

)
IPAK G

TO-220MF-K2
TO-220MF-K4

TO-220MF .Su tn b

TO-126-K1 °; Dg

il # #{ 5 Order codes

B | oH %
A-%%E T - E B - 76 B4 i Marking Package
Halogen-Tube | Halogen-Free-Tube | Halogen-Reel | Halogen-Free-Reel
N/A JCSAN65VC-V-BR N/A N/A JCSANGSV TPAK
N/A JCSAN65RC-R-BR N/A JCSAN65RC-R-AR JCS4N65R | DPAK
JCS4AN65CC-C-B JCS4N65CC-C-BR N/A N/A JCSAN65C T0-220C
JCSANG6SFC-F-B JCSAN65FC-F-BR N/A N/A JCSANGSF TO-220MF
JCSANG6SFC-F2-B JCSAN65FC-F2-BR N/A N/A JCSANGSF TO-220MF-K2
JCSANG65FC-F4-B JCSAN65FC-F4-BR N/A N/A JCSANGSF TO-220MF-K4
JCS4AN65BC-B-B JCS4N65BC-B-BR N/A N/A JCS4AN65B T0-262
JCSAN6SMC-M-B JCSAN65MC-M-BR N/A N/A JCSANG65M TO-126-K1
JCSAN6SMFC-MF-B JCSAN65MFC-MF-BR N/A N/A JCSANGOHME | TO-126F
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D.

JCS4NG5C
P ATEME ABSOLUTE RATINGS (Tc=257T)
¥ E
m H i) Value B fr
Parameter Symbol JCS4NB5VC/ | JCS4N6 | JCS4N6 | JCS4NGSF Unit
RC/MC/MFC | 5CC/BC | 5FC C-K2/K4
%%Y)ﬁ?ﬂ‘&—#}ﬂﬁﬁﬁﬁ%}i Voss 650 v
Drain-Source Voltage
LR AL P e 40 4o A
Drain Current -continuous T=100C 3.2 2 o* A
=N LS EN ECE D
Drain Current - pulse Iom 16 16* A
(note 1)
B e R Vess 430 v
Gate-Source Voltage
kS B RERE GE 2)
Single Pulsed Avalanche
Eas 256 mJ
Energy
note 2)
FA R GED
Avalanche Current lar 4.0 A
(note 1)
HEEHEEE GED
Repetitive Avalanche Current | Ear 11.0 mJ
(note 1)
TR I e R A2 B K L R AR
L wj.? 3 dv/dt 5.5 V/ns
Peak Diode Recovery
dv/dt (note 3)
Po 122 100 33 30 W
MR Tc=25C
Power Dissipation -Derate .
\ 0.976 0.8 0.26 0.24 wi/C
above 25C
It e G I A A IR
Operating and Storage T3, Tste -55~+150 C
Temperature Range
51 LR R R
Maximum Lead Temperature TL 300 T
for Soldering Purposes
e A FEL VA FH e v 4 i R A
*Drain current limited by maximum junction temperature
SiilllERBIRIGERZE
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@@ JCS4ANG65C

Y54 ELECTRICAL CHARACTERISTICS

m B 5 A %A =2 BTl - 3 L DA
Parameter Symbol Tests conditions Min | Typ Max |Units
KK Off —Characteristics
T — Vi o
. BVbpss I0=250pA, Ves=0V 650 - - V
Drain-Source Voltage
i B PR iR P AR
“ i 25 ABVpss/A|lp=250uA, referenced to .
Breakdown Voltage Temperature . - 1065 - V/IC
. T, 25C
Coefficient
Vps=650V,Ves=0V,
T AR L0 St - - 1] A
. Ibss Tc=25 C
Zero Gate Voltage Drain Current
VDs=520V, Tc=125°C - - 100 }JA
1E Te A AR A s R VAR
Gate-body leakage current, lgssk Vps=0V, Vgs =30V - - 100 nA
forward
ST MR A s R
Gate-body leakage current, Igssr Vps=0V, Vgs=-30V - - |-100| nA
reverse
HEA4EME On-Characteristics
AR [ENCENES
\Y Vps =Ves, [p=250uA 20| - 4.0 V
Gate Threshold Voltage s ps T Yes P H
Ves =10V, [p=2.0A
es P - 211026 Q
25C
Ves =10V, [p=2.0A
‘ Roson) |, oo ° - 1368|42 Q
Ff s I L PE 100C
Static Drain-Source Ves =10V, 1p=2.0A
_ eS| ° - 546|862 Q
On-Resistance 150°C
1E[f#5 % Vps = 40V , Ip=2.0A (note
ng - 45 - S
Forward Transconductance 4)
BhA4%#M: Dynamic Characteristics
AR F BEL :
. Rg F=1.0MHzopendrain | 0.8 - 55 Q
Gate resistance
il 7w Vbs=25V,
MNBE Ciss bs 200 670 | 810 | pF
Input capacitance Ves =0V,
i HL 2 f=1.0MH
mRE Coss ‘ 20 | 60 | 100 pF
Output capacitance
A R
S F) A% FL A | Cs 1 35|10 pF
Reverse transfer capacitance
SiERBFRGARZE
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D,

JCS4NG5C
H4¥4 ELECTRICAL CHARACTERISTICS
FF-o&444: Switching Characteristics
SEIR S [H] Turn-On delay time ta(on) - 149|100 | ns
b FFisE] Turn-On rise time tr Vpp=325V,Ip=4.0A,Rc=25Q| - | 62 | 120 ns
ZEIR I} ] Turn-Off delay time ta(off) (note 4, 5) - | 81]160| ns
N B 18] Turn-Off Fall time ts - 21| 50 ns
M Ha 7 . & Total Gate Charge Qq Vps =520V , - 14l 22 nC
Wit — U5 7 Gate-Source charge Qqs Io=4.0A - 70| nC
W — e H4+ Gate-Drain charge Qud Ves =10V (note 4, 5) | 10.0| nC
I — IR W R S i KE (. Drain-Source Diode Characteristics and Maximum Ratings
1E ) fe KIS FLIfR
Maximum Continuous Drain Is - - 4 A
-Source Diode Forward Current
1E 1A B Kbk AR
Maximum Pulsed Drain-Source Ism - - 116 A
Diode Forward Current
1E JA) Hs
Drain-Source Diode Forward Vsp Ves=0V, Is=4.0A - - 114 V
\oltage
RIS 5 Clogol L | e
Reverse recovery time Ves=0V, Is=4.0A
J 7] K A2 HL AT O dle/dt=100A/us  (note 4) ~la0les .C
Reverse recovery charge
#45ME THERMAL CHARACTERISTIC
&K Max
m H 5 JCS4ANBSFC | B
Parameter Symbol JCSANGS ICSINGS JCSANGSFC (To-220MF-K2/| Unit
VC/RCIMCIMFC| ~ CCIBC (TO-220MF)
K4)
%EU%%E%M_E i Ritn(-c) 1.02 1.25 3.79 4.18 CTIW
Thermal Resistance, Junction to Case
%?U%fﬁﬁﬁﬁﬁﬁ ) i Rth(-A) 73.14 59.3 41.3 48.68 TIW
Thermal Resistance, Junction to Ambient
R Notes:
1 ko s B el B v 4 v R 4| 1: Pulse width limited by maximum junction
2: L=46mH, las=4.0A, Vop=50V, Rc=25 Q,#2ih45 temperature
1 T=25°C 2: L=46mH, Ias=4.0A, Vop=50V, Rc=25 Q,Starting
3: Isp <4.0A,di/dt <200A/ps,VDD<BVpss, it 1445 ik Ty=25C
T,=25°C 3: Isp =4.0A,di/dt <200A/us,VDD<BVpss, Starting
4: ikt ko 58 EE<300ps, A His2% T,=25C
5. WAL T/EHELX 4: Pulse Test: Pulse Width <300us,Duty Cycle<2%
5: Essentially independent of operating temperature
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D.

JCS4ANG65C

I [A]

Ry (0n) [Q]

$5{EfiZk ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics

Transfer Characteristics

| | ’
ol =
E - /
6.: ; / —150°C //7"
’Bunomsﬁv z
> = //
] : 71—
'/ II Il\
/ / / 25°C
[ 1] -
otes :
! Notes : / / 1.250ps pulse test—
1. 250us pulse test] / 2-VDSI:4°V
2. TL=25C o1 I
| 2 4 6 8 10
10
Voo IV Ve 1
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
3.2
LA LT
30 10 ///
28
V_=10V— VAN
2.6 E 25°C
VI =20V=] .
24 s
1 yi 7
a /
22 A150C —f
/
20 i Notes :
— = Note : T:=25°C — / / 1. 250ps pulse test
v 1 T
0 1 8 4 5 6 %4 05 05 o7 08 09 10 11 1z 13
l, [A Ve \J|
Capacitance Characteristics Gate Charge Characteristics
10000 12
1000 =mug B SR S VD320 e ]
\ = VDS£325V f(
100 o T —— /
— & s MDs=l30V i i TS % —————————————————
10 o pr s
2 6 [ i S S S SRR
1 i/
S JITTt ISR S
0.1 ]
01 1 10 wo TS FMNote: | ]
2\/[;5:10\/
o
(0] 2 4 6 8 10 12 14

WAs: 202007V

Qg Toltal Gate Charge[nC]
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D.

JCS4ANG65C

$3{EfhZk ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation
vs. Temperature

ol PLA M BiHD

WAs: 202007V

1.15 3.0
1.10 " 25
=1 =
3
= L1 S 20
E 1.05 > g
E L % 15 -
2 T 1
g L1 0:8 10 ==
& 095 % Notes - Notes :
1. V=0V 05 — = 1. V=10V
090 2. 15=250pA 2.1)=2.0A | |
It . 1]
.75 -50 .25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
T [C] T[C]
Maximum Safe Operating Area Maximum Safe Operating Area
For JCS4N65V/R/C/B/M/IMFC For JCSANG65FC(TO-220MF)
" Operation in This Area
i o A TR o | i o e
10’ / ,\’/ =
Rl S
1E 10- i
1.T.=25°C
2T7,=150°C
3. Single Pulse
= 10° .
e Voltage (V) b 103 10’
V.M
Maximum Safe Operating Area Power Disspation vs.
For JCS4ANG65FC(TO-220MF-K2/K4) Temperature
s ¥ === 12
=t . . dot_‘ +
DC ’r'.""'“".:""‘\‘f
10 - - 108 —_1
z = ==sic F N\
< . T s 3.0 S E \
E "4 T~ NN ~3] L0 £ os
L e SIS Y ] N
3 ====sth e ] = \
2 2 1 ina| Ll |- ‘ ‘: L a
B Operationin This Area X Note : 1T T 5 oe A
8 o1 4 isLimited by Rogen 1.Tc=25C ; ;:1 5 \
F 1 t 2.T,=150°C I g 04 ™
3. Single Pulse E
i Lol 2
1 10 100 1000 & 02 N
Drain-Source Voltage, Vos [V] \\
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@@ JCS4ANG65C

$3{EfhZk ELECTRICAL CHARACTERISTICS (curves)

Maximum Drain Current Avalanche Energy
vs. Case Temperature vs. Temperature

! 450

350
300 T~ —
250 -

200 —
150
100

50
0 0 J
25 50 75 100 125 150

T €] 25 50 75 100 125 150
Junction Temperature,Tj[C]

I, [A]
Avalanche Energy[mJ]

Transient Thermal Response Curve
For JCSAN65VC/RC/MC/MFC

Duty Cycle - Descending Order
l—o0.5
—o2 77|
— 01 f—o1
= = " ]
g o005 4
a 0.02
s " 001 j | | | |
& // Pom
E o.01 ,7(Single Pulse 4
z ad
= |—— tz —
= MNotes:
1. Duty Factor . D=1/ t=
2. Tam — Tc =Pom * Zeuc(t)
0.001
0.0o0o01 0.0001 0.001 0.01 0.1 1 10 100
Rectangular Fulse Duration [sec]
Transient Thermal Response Curve
For JCS4N65CC/BC
(o]
[2]
c 10°
o i T
% FD=0.5 =
o 1 LT ke Notes
] : T e 1.2, ()= 1.25 T/W Max
f0'd | ! LT o 2. Duty Factar, D=1/,
= —0.2—7 L — 3. Ty -Te=Poy " Z, o0
I _/ Lt
E L 01—
_UC) 107 i 274l
= E--0.05
i i L W
—~ [ e Eom | N |
hat®) L 002 A | Y
= s P e - .
NE -0.01 A
- 7 single pulse |' -
107
107 107 107 107 107 10° 10
t, [sec]
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ﬁ&z’g: 202007V JILIM SIND MICAOCLCCTROMICE OO. LTO 7/18




@@ JCS4ANG65C

$3{EfhZk ELECTRICAL CHARACTERISTICS (curves)

I 2 X Note:

Transient Thermal Response Curve
For JCS4N65FC(TO-220MF)
a S
< D=0 5 —/__,_— =
o ) ! ____—""‘ D
g 10 posis 0, 2 = e Notes
x L 1.Z, _(t)=3.79 T/W Max
© —0.1 = B :,/’ i ?ul\_z TFactt;’r‘ D:;n: ©
£ [ 0 05T
o L |
'_> 10 |E=0.02=+ 5 - — T
= E-0.01 s § . i-
= e
N g kit
- single _pulse
107
107 10 107 107 107 10° 10"
t [sec]
Transient Thermal Response Curve
For JCSAN65FC(TO-220MF-K2/K4)
10 |
|
e e T T
& L_un Hr
g- n ,.._-"'-"::
H L D_u2 EIEIES
H —HH e Ei— ! :
£ e L 1
E E[I—D‘ﬂ‘) — #P'/I?'
‘E_. ‘ ——_—-_"‘ﬁr::”—/ Pm-I I | I |
= o1 7'[.70'\0)f— == =T 1 |-—
& Lo=0al I ! i _-1*‘2 -]
g
=

LT |
—‘7‘**”*7—%***”*7*77 1. Zaye{t) =4.18°C/W Max.
;Sinc\c Pulsc - 2. Duty Factor, 6 =t1 ft2
‘ | | 3. Toan - Te = Pom X Zeuclt)
0.01 . T T t
1E-05 0.0001 0.001 0.01 0.1 1 10

Fulse Width, t[sec]
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JCS4ANG65C

S 2R~ PACKAGE MECHANICAL DATA

L1

IPAK
bE1 e
H - W
y " SYWBOL [T
D L | 21 | 25
z AL | 0.87 | LY
| A1 b 0.63 | 0.9
| bl | 513 | 5.53
¢ | 0.40 | 0.60
D | 580 | 6.40
2t L1 Eo]6.30 | 6.90
| B L] 910 | 9.7
e 2. 86BSC
U U Ll 0.82 1,22

WAs: 202007V
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D.

JCS4ANG65C

SR~ PACKAGE MECHANICAL DATA

DPAK BAA7 Unit: mm
E A
b1 5 -
- 4-‘1: mim
EI_ ' 1 SYMBOL
/ j \, — MIN MAX
-- A 2.16 2.41
i - Al 0.97 1. 17
| il A2 0. 00 0. 15
! A2 b 0.63 0.93
| | b1 5.13 5. 53
; : h2 0. 66 0.96
i = ‘ - y X
; I—,—U[ o2 : ~ C 0. 10 0. 60
N D 5. 80 6. 40
L] N E 6. 30 6. 90
e | |2 ] el e 2. 286BSC
L 2. 50 3.30
L1 1. 20 1. 80
1.2 0. 60 1. 00
L3 0. 85 1. 30
> -
oty REEL
0.330£0.025 _ -

0.10

|

_|.1.76

o | | 17

7.5040. 10
16.00 31

6.96+0. 10
A-A

10.49+0. 10

=

30MAX.

SiilFREBFRIGERZE
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@@ JCS4ANG65C

S 2R~ PACKAGE MECHANICAL DATA

T0-220C

!
I. b B2
] | = = W MIN MAX
symbol s

Nl
= | = | =
P
o =
= o =
= = —
. =
= | r=

i
b1 ‘ 5 by | 2.39 2.69
| \ ! ‘ )5 1. 40
! ‘ ‘ | L 2. 60 1. 6
‘ ' ‘ - L2 2.80 2
b il : |
J U 1 | 0l 2. 20 2. 60
e | 8 Jf P il 80

SiilFREBFRIAFREE
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@@ JCS4ANG65C

S 2R~ PACKAGE MECHANICAL DATA

F
H SYMBOL —
MIN MAX
| Y | 45 49
B 1. 47
b 0.7 0.9
e C 0. 45 0. 60
D 15.67 | 16.07
DI 9. 04 9, 20
o 2. 54TYPE
F 9. 96 10. 36
F 2. 34 2, 74
) ) 12.58 | 13.38
bl 1 3. 13 3. 33
Q 3.2 3.4
I ) 2. 56 2. 96
©oLe] i OPp 3.08 3. 28

SiilFREBFRIAFREE
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D.

JCS4ANG65C

S 2R~ PACKAGE MECHANICAL DATA

TO-220MF-K2
E
O /"{'\. O] d
~ \‘/\Q
| J\QO

D1

WAs: 202007V

SYMBOL. -
MIN MAX
A | 4.5 4.9
B .27
b [ 059 | 0.79
c | 0.45 | 0.60
D | 15.67 | 16.07
DI | 897 [ 9.37
e 2. 54TYPE
E | 9.9 [ 10.36
F | 234 | 274
L | 12.65 | 13.35
LI | 1.80 | 2.20
Q | 3.2 3.4
ol | 2.56 [ 2.96
op | 3.08 | 3.28
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D.

JCS4ANG65C

S 2R~ PACKAGE MECHANICAL DATA

TO-220MF-K4

D1

FAL Unit:_mm

WAs: 202007V

SYMBOL =
- MIN MAX
A 15 1.9
B 1.04 1.24
b 0. 59 0.79
c 0. 45 0. 60
D 15.67 | 16.07
D1 8. 97 9,37
— e 2. BATYPE
E 9. 96 10. 36
- F 2. 34 2.74
of L 12.65 | 13.35
L1 MAX 0. 95
Q 3.2 3.4
Q1 2. 56 2.96
®P | 3.08 3, 28
SHERBIRAFREE e




@@ JCS4ANG65C

S 2R~ PACKAGE MECHANICAL DATA

TO-262
; Pl HE
: LI, symbol | MIN | MAX
ST - T | A 440 4.90
] B 1.10 1.40
" | | b 070 095
| & | l c 030| 0.60
R ] ¢l 033| 063
= M ! Il s (11 D2 820| 9.20
(O + 9.60 | 10.50
5 i e 239 | 2.69
| | : F 120 1.35
| = L 1311 14.61
ko Joy u L2 355| 405
e il Q 110  1.40
Q1 265| 2.85

SiilFREBFRIGERZE
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@@ JCS4ANG65C

S 2R~ PACKAGE MECHANICAL DATA

B A
5
symbol [ MIN MAX
< A 250 | 2.90
B 122 | 147
- b 0.60 | 0.90
c 0.30 | 0.70
D |10.50 | 11.10
N E 7.10 | 8.10
e 219 | 2.39
" L |15.30 | 15.70
L2 | 210 | 230
~ Q 3.80 | 4.20
Q1 | 1.07 | 147
ol 1| R b P 3.00 | 3.20
I T N C
] -]
SilillEREFTRHBERZE
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@@ JCS4ANG65C

SME R~ PACKAGE MECHANICAL DATA

T10-126F

E | mE
o i il
O s 4 | 31
g E " % X
' N RSt BEE 1B _— —
g2
I C 0. 43 0. 70
i | ‘ D __711],":‘.' 1120
E 1 L ] ] E 7,50 .40
I | _1’ - =
| fH | YR
,|+ ! l f ; I L 13 I;."_ 16. 0
il 0 | e
| ! SR —— — ) 211 2.30
| I | il B 4,00
I |l | - i 01 B ET T
|l | : = 1
| { 7 21
| ’ | [ —
J o I
v ' N I
M _mrnom

SiilFREBFRIGERZE
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@@ JCS4ANG65C

EEEN

1. EMRERR TR A RA T B S B N B A S ACEE, oAy 2, 1T B
HARE,

2. JSETEINE AR AR, WA BERTE S A AT R .

3. TEHLERLTIIE AN ZLE A 38 4 B 4508 B R AIUE AR, 75 WU 2 5 e BEATL I P S 12k o

4. KU WA A TEA T IS F

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

EERE F RIS BIR AT

Awdl: HARE ERTTRYIE 99 5

Mi%: 132013

ML 86-432-64678411

e X
gk

: 86-432-64665812
. www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO,, LTD.

ADD: No.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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