MZE

JCS4NG65C

JCS4ANGSC

EESH MAIN CHARACTERISTICS -
4% Package]

Ip 4.0 A gJ
Vbss 650 V .
Rdson_ Typ 2.1Q

( Vgs=1 .

M 2.6Q (&)
ov) a &
Qg—typ 14nC TO-220( ) 8
}Eﬁjg APPLICATIONS

e High frequency switching
mode power supply

® =T IR LR
® Hi Ay

TO-220MF .SI; tn b

® LED Hiji ® Electronic ballast TO-220MF-K2 T0-126-K1 5.1
- TO-220MF-K4 \J
e | ED power supply
i FEATURES
© {ICA Bl FRL AT ®Low gate charge
Ok Cos (JLHU(H 12pF)  @Low Cies (typical 12pF) To-t2a G0
® JT G PR ® Fast switching

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

® 77 A4 i I
® =i dv/dt Rt )
O ROHS 7= i

iTH¢{5 5 ORDER MESSAGE

T # & 5 Order codes SR R
-5 Tl A -Gt 76 B -Gt Marking Package
Halogen-Tube | Halogen-Free-Tube | Halogen-Reel | Halogen-Free-Reel

JCS4N65VC-V-B JCS4N65VC-V-BR N/A N/A JCS4N65V TPAK
JCS4AN65RC-R-B JCSAN65RC-R-BR JCS4ANG65RC-R-A JCS4AN65RC-R-AR JCSANG65R DPAK
JCS4N65CC-C-B JCS4AN65CC-C-BR N/A N/A JCSAN65C | TO-220C
JCSAN65FC-F-B JCSAN65FC-F-BR N/A N/A JCSANGSF TO-220MF
JCSAN65FC-F2-B JCSAN65FC-F2-BR N/A N/A JCSANGSF TO-220MF-K2
JCSAN65FC-F4-B JCSAN65FC-F4-BR N/A N/A JCSANGSF TO-220MF-K4
JCS4N65BC-B-B JCS4N65BC-B-BR N/A N/A JCS4AN65B T0-262
JCSAN65MC-M-B JCSAN65MC-M-BR N/A N/A JCSANG65HM TO-126-K1
JCS4AN6SMFC-MF-B JCS4N6SMFC-MF-BR N/A N/A JCS4NGHMF | TO-126F

MAs: 201810T
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MZE

JCS4NG65C
BT R ATEME ABSOLUTE RATINGS (Tc=25C)
¥ E
Value
% H 5 JCS4NGB5VC/ | JCS4N6 | JCS4AN6 | JCSANGBSF # Tj
Parameter Symbol Unit
RC/BC/MC/M | 5CC 5FC C-K2/K4
FC
ﬂ%%r}%m—#ﬁmaﬁ%ﬁ Vose 650 v
Drain-Source Voltage
*
MR P e = = 2
Drain Current -continuous . 3.2 2.5% A
T=1007C
R BKIRIR IR GE D
Drain Current - pulse lom 16 16* A
(note 1)
# e I FEL Vese 430 v
Gate-Source Voltage
kS B RERE GE 2)
Single Pulsed Avalanche
Eas 256 mJ
Energy
note 2)
FR R GED
Avalanche Current lar 4.0 A
(note 1)
BHRHRE GED
Repetitive Avalanche Current Ear 11.0 mJ
(note 1)
TR I e R A B K L R AR
HE (F3) dvidt 5.5 Vins
Peak Diode Recovery
dv/dt (note 3)
Po 122 138 49.8 38.8 w
FEHLD) Tc=25T
Power Dissipation -Derate 0.976 1.104 0.398 0.311 wW/C
above 25C
It e G I A A IR
Operating and Storage T3, Tsto -55~+150 C
Temperature Range
51 e d e YRR
Maximum Lead Temperature TL 300 C
for Soldering Purposes
e A2 FELUAL F e v 4 U R 1
*Drain current limited by maximum junction temperature
FRA: 201810T 2/18




' EE JCS4NG65C

¥4 ELECTRICAL CHARACTERISTICS

mH o5 MR >N R - L A
Parameter Symbol Tests conditions Min | Typ Max |Units

FA4EM Off —Characteristics

I — I o L

BV, Ip=250uA, Vgs=0V 650 - - Vv
Drain-Source Voltage bss P g s
97 H T I R
i 57 MU LA ABVpss/A|lp=250uA, referenced to .
Breakdown Voltage Temperature T 25 - 1065| - Vv/C
Coefficient J

Vps=650V,Vgs=0V,
TR T MR FL oS es - - |10 pA

. Ipss Tc=25C
Zero Gate Voltage Drain Current -
Vps=520V, Tc=125C - - | 100 | pA

1E A AR A s RO
Gate-body leakage current, lasse Vps=0V, Vgs =30V - - 100 | nA
forward

S Tl AR A s LI
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - [-100| nA
reverse

BAERME On-Characteristics

EIRIEEVEN

\Y Vps =Vgs, [p=250uA 20| - 4.0 Y
Gate Threshold Voltage esty s~ es P H

Ves =10V, [p=2.0A

) - 121]26] Q
25C
Ves =10V, [p=2.0A

4 S L L Roson) 18300 ° - |13.68]| 4.2 Q
AF AN~
Static Drain-Source Ves =10V, [p=2.0A

: e P - /54662 Q
On-Resistance 150°C
1E W %S Vps = 40V , 1p=2.0A (note A5 S
Forward Transconductance Yis 4) ’
BhA4%#M: Dynamic Characteristics

CENUEN .

it [S. Rg F=1.0MHzopendrain | 0.8 | - 55 Q
Gate resistance
PG Vps=25V,
MARE Ciss DS 200| 490 | 810 | pF
Input capacitance Vas =0V,
AN =~ f=1.0MH
MERE Coss ‘ 20 | 60 [100| pF
Output capacitance

s e
S [ A A FEL C 1 35|10 pF

Reverse transfer capacitance

fAc: 201810T 3/18
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JCS4NG65C

¥4 ELECTRICAL CHARACTERISTICS

FF-o&444: Switching Characteristics

SEIR I} [E] Turn-On delay time tq(on) Vpp=325V,Ip=4.0A,Rs=25Q| - | 49 | 100 ns
_EFFEF1A] Turn-On rise time t, (note 4, 5) - | 62]120| ns
SEIR B 18] Turn-Off delay time tq(off) - 181|160| ns
N & E] Turn-Off Fall time t; - |21 50 ns
M Ha 7 . & Total Gate Charge Qq Vps =520V , - 14| 22 nC
Mt —Ji 5 Gate-Source charge Qgs Io=4.0A . 70| nC
i — % fa 17 Gate-Drain charge Qud Ves =10V (noted, 5) | 10.0| nC
I — IR W R S i KE (. Drain-Source Diode Characteristics and Maximum Ratings
1E A e R 8 FL
Maximum Continuous Drain Is - - 4 A
-Source Diode Forward Current
1E [ fe Rk FLAR
Maximum Pulsed Drain-Source Ism - - 116 A
Diode Forward Current
1E [ & f
Drain-Source Diode Forward Vsp Ves=0V, Is=4.0A - - |14 \Y
Voltage
AR/
Reverse recovery time b Vos=0V, |s=4.0A " 2801800 ns
R A L o die/di=100Als  (noted) | | [ B
Reverse recovery charge
45 THERMAL CHARACTERISTIC
B®K Max
% B lcsanes Bhr
Iﬁ E Symbol VC/RC/BCIMC JCS4N65 |JCS4ANG5FC JCS4ANG65FC Unit
Parameter MEC cC (TO-220MF) ((TO-220MF-K2/K4)
%?U%%E‘Jﬁ%ﬁﬁ . Rth(-c) 1.02 0.905 251 3.22 T
Thermal Resistance, Junction to Case
%?U%ﬁﬁ‘]ﬁ%ﬁﬁ . . Rth(-A) 73.14 59.3 41.3 48.68 T
Thermal Resistance, Junction to Ambient
VR Notes:

Lo Bk G JEE oo v 445 i PR 1)

2: L=46mH, Ixs=4.0A, Vpp=50V, Rg=25 Q,itifshE

i T;=25C

3: lsp <4.0A,di/dt <200A/ps,VDD<BVpss, felh4E i

T,=25C

A: keIt kel EE<300ps, i 73 <2 %

5: FASTARREZILR

MAs: 201810T

1: Pulse width limited by maximum junction

temperature

2: L=46mH, Ias=4.0A, Vpp=50V, Re=25 Q,Starting

T,=25C
3:
T,=25C
4
5:

4/18

Isp <4.0A,di/dt <200A/us,VDD<BVpss, Starting

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

Essentially independent of operating temperature
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JCS4NG65C

Iy [A]

Ros (on) [Q]

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics

Transfer Characteristics

0
10 Top \1/?‘ |
10V //
o ~ VA
sy S —— —150C A
55\} — /
Bottom 5 '1:'
> = 7 /
T 1 /
Yy I/ I/\
/' 717 ;
711 25C
[ 1 -
otes:
1 |\Iotgs: / / 1.2Sdps pulse test—
1. 250ps pulse test| / 2.VDS':40V
2. Tl=25C oL I
| 2 4 6 8 10
10
Vs [V]
Vos M *
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
3.2 ”
3.0 10 /ﬁ//
‘ /
28 vV, =10V—
/X
2.6 Z 25"C
b VL =20V }
! 7 7
22 // 150°C II
/
20 Zad Notes:
= Note : T-=25C —] / / 1. 250ps pulse test
] T il
0 ! 8 4 5 6 %4 05 08 07 08 09 10 11 12 13
o W Ve, IV
Capacitance Characteristics Gate Charge Characteristics
10000 12
1000t VDS=520V
=0 e RS S S T
100 ‘E‘ 3 T /
—— % o vbs=130v—_ T~
1 s — s
1 /
T S A s [ SRS SRS A
0.1 ]
0.1 1 10 100 = SO T A SRR N B S fIN‘If: 777777
2\/[;5:10\/
o
(0] 2 4 6 8 10 12 14 16

MAs: 201810T

Qg Toltal Gate Charge[nC]
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JCS4ANG65C

4%fFf%k ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

115
110 —F
—~ /
T 105
N L1
®
E ]
5
g 1.00
n
8 L1
& 095
@ o
L1 Notes:
1. Ves=ov
0.90 2. 15=250pA
75 50 25 0 25 50 75 100 125 150

T,[C]

Maximum Safe Operating Area
For JCS4N65V/R/C/B/IM/IME _C

JCSANGSY

May 5,2016

On-Resistance Variation
vs. Temperature

3.0
25
g
-(_—6 20
£
\ZO, 15 /
z o
D:g 10 =
Notes:
0.5 B> = 1 Vlg=110\/
2.11=2.0A
0.0 | 1 |
-75 -50 -25 0 25 50 75 100 125 150
T[]
Maximum Safe Operating Area
For JCS4ANG65FC(TO-220MF)
Operation in This Area
et o o R e ol S o L )
10' / ,\’/ s
i) S
10"
* Notes
1.T.=25C
2T,=150°C
3. Single Pulse
10° :

Maximum Safe Operating Area
For JCSAN65FC(TO-220MF-K2/K4)

100 —
1 ] g
DC P L RS T e T
10 L L il 2N E1 Pa ot L
- N e
En. o End t
= R e e
€ T ~ e {2 - k"‘.‘l
2 1 e S \3‘5 R U
5 o T S =SSz
o i .~ i N — 1
= i ' St
< Operation in This Area X Note: T “-;:' T
B 014 isLimited by Rosion 1 Tc=25C ; HE
F 1 t 2.T,=150°C f
3. Single Pulse
001 [
1 10 100 1000
Drain-Source Voltage, Vps [V]

MAs: 201810T

Power Disspation vs.
Temperature

<
N\

. N

0.4 N

Power Disspation P d{Normalized)

02 \
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' EE JCS4NG65C

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

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

! 450

350 -
300 e

250 T~
200

150

100

I [A]
Avalanche Energy[mJ]

50

0 0

25 50 75 100 125 150

T.IC] 25 50 75 100

125

Junction Temperature,Tj[C]

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

Duty Cycle - Desc ling Order
— 0.5
—o02 — |
=] 0.1 4+—o0.1 A
& - 0.05/
a 002
b P
5 " 001
o L Pow I | | | |
u -
E o.o1 4 Single Pulse 4
g -t |—-
= tz —a]
= MNotes:
1. Duty Factor . D=1/ t=
2. Tam — Te =Pom * Zeuc(t)
0.001

o.oooo1 0o.ooa1 o.001 o.o1 0.1 1 10 100

Rectangular Fulse Duration [sec]

Transient Thermal Response Curve

For JCSANG65CC
&
c 10°
o =
Q E-D =05 >
wn t T Notes
4] : e 1.Z, (1) = 1.25 T/MW Max
hd | ! 1T 1 2. Duty Factor, D=1,/t,
— [—0 o—17] LM L~ 3T~ Te=Poy " Zg (D)
(0] -~

" =t
E |0 = /’:4:/
] 107 A
= =
- E-0.05 2
= 3 - v P | i |
o L0027 1L 3 i
- 0,01 s » .
N - A single pulse |' -
107
10° 107 107 1072 10" 10° 10'
t [sec]

MAs: 201810T
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' EE JCS4ANG65C

4%fFf%k ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCSANG65FC(TO-220MF)

\
\\
\
A

tit,
Zy se(t)

AW\
\

—:_,,- /
el

\

\
o
)
LA
1§
rl

Z0 Jét)‘ Thermal Response

»n

ingle pulse

107 10 107 107 107 10° 10°
t, [secl]

Transient Thermal Response Curve
For JCSAN65FC(TO-220MF-K2/K4)

AL 2 i

\

D-b2

pro-o1

|
:r,-—n‘ns

/I__,:: Pou

0.1 dLn-nnr= / d

T i T —-l': |-—
Lo=001 I i i i 2 —|

T I 1 1 X Note:
AT L L
1. Zoy{t) =4.18°C/W Max.

;Sinu\cPulsc 2. Duty Factor, 6 =t1 ft2
| | 3. Tom - Te = Pom x Zeuclt)

—t
A W

W\

T

X

|

Transisent thermal Impedance, Za,cit)

0.01 ‘ U T T t
1E-05 0.0001 0.001 0.01 0A 1 10

Fulse Width, t[sec]

fAc: 201810T 8/18




' EE JCS4NG65C

SMEZ R~ PACKAGE MECHANICAL DATA

IPAK
b1 e
3 5 » N
, c — SYBOL (—r T
D L | 21 | &
= AL | 0.87 | LY
| A L] b 0.63 | 0.9
| bl | 513 | 5.53
¢ | 0.40 | 0.60
D | 580 | 6.40
S ET . L1 Eo]6.30 | 6.90
| - L] 9.10 | 9.70
¢ 2, 986BSC
Il L] 0.8 | 192

fAc: 201810T 9/18
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JCS4ANG65C

SMEZ R~ PACKAGE MECHANICAL DATA

DPAK
E A
B b1 ﬂi+
T ]

N

A2

=

1
!

750,10

6.96+0. 10
A-A

mm
SYMBOL
MIN MAX
A 2. 16 2. 41
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
E 6. 30 6. 90
e 2. 286B5(
L 2. 50 3. 30
I.1 1. 20 1. 80
1.2 0. 60 1. 00
|.3 0. 85 .30
0. 330-£0. 025 i
R \ro 30:43;%
%9 S
N
| 2794010
B-B
10/18
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' EE JCS4NG65C

SMEZ R~ PACKAGE MECHANICAL DATA

10-220C

- B |

1 | J i smpol | MM MAX
= L\ _ ﬂ ] | 4. 30 4. 70
| 4, B a 2 1. 410

I b )70 ([

I | - ¢ ] . 6
= $ D 15.20 16. 2
D2 9. 00 9. 40
! I | ! 5.70 10, 1
b | I a | T 2. 39 2. 69

i | } ‘ )3 .40
! ‘ ! i L 12,60 13. 61

‘ ‘ ‘ | L2 2. 80 20

b i o . i |

! ‘ ‘ o 0 2. 60 I

J Ut 1 | 0l 2. 20 2. 610

¢ 5 - T P 30 810

JRA: 201810T 11/18




' EE JCS4NG65C

SMEZ R~ 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

JRA: 201810T 12/18
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JCS4NG65C

SMEZ R~ PACKAGE MECHANICAL DATA

TO-220MF-K?2
E

) M

S /{\\. S

D1

MAs: 201810T

[T

SYMBOL
MIN MAX
A 4.5 4.9
B 1. 27
b 0.59 0.79
c 0.45 0. 60
D 15. 67 16. 07
D1 8.97 9. 37
e 2. 54TYPE
E 9. 96 10. 36
F 2.34 2.74
L 12. 65 13. 35
L1 1.80 2. 20
Q 3. 2 3.4
w1 2. 96 2. 96
DP 3. 08 3. 28

13/18
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JCS4NG65C

SMEZ R~ PACKAGE MECHANICAL DATA

TO-220MF-K4

D1

MAs: 201810T

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
L 12.65 | 13.35
L1 MAX 0. 95
Q 3.2 3.4
Q1 2. 56 2.96
®P | 3.08 3, 28

14/18
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JCSANG65C
SME R~ PACKAGE MECHANICAL DATA
T0-262
] %

T i § symbol | MIN MAX

s ~ :r | A 440| 4.90

= B 110 1.40

" | b 070 0.95

| & l c 0.30| 0.60

- . B c1 033| 063

M E | s wyl D2 820 9.20

} +’* E 9.60| 10.50

= ; e 239| 2.69
| | 5 F 120 1.35

I Jf“‘ L 1311 14.61

& Jf L2 355| 4.05
' EAE Q 110| 1.40

Q1 265| 2.85

MAs: 201810T
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' EE JCS4NG65C

SMEZ R~ PACKAGE MECHANICAL DATA

B A
e

symbol | MIN MAX

< A 250 | 2.90
B 122 | 147

- b 060 | 0.90
c 0.30 | 0.70
D |1050 | 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 | 107 | 147

(12 |f 3 X
P 3.00 | 3.20
T T B [
e [

fAc: 201810T 16/18
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JCS4NG5C

SMEER~F PACKAGE MECHANICAL DATA

TO-126F

P
Ma ‘f!'-'"

DU B ——

FrA<: 201810T

l— — —4—

M1 iy
QH b 1IN MAX
A 10 3
B 1,1 . 47
—- —
h B0 of
C 0,43 10
D 10, 30 1120
E 30 8, 50
_7 1M TYVp
L .00 00
L2 L0 2,30
0 B 4,00
01 180 ]
P .15
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