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N-CHANNEL MOSFET

JCS4NG6SF

FTEES# MAIN CHARACTERISTICS

Ip 4.0 A
Vbss 650 V
Rdson (Vgs=10V) | 2.8Q
Qg 27nC
Hi& APPLICATIONS
@ =i S H YR e High efficiency switch
@ 1 F4HIR B mode power supplies
®LED Hii e Electronic lamp ballasts
based on half bridge
o LED power supplies
- E L FEATURES
© fIC AR HL A ®Low gate charge

® [k Cyss (J1ZUMH 14pF)

® JF Sk it

® 7 it A 22 =5 i Mk
® =4 dv/dt §

O ROHS 7= i

|
B

®Low C; (typical 14pF )

® Fast switching

@ 100% avalanche tested
® Improved dv/dt capability

® RoHS product

iT %15 5. ORDER MESSAGE

¥4 Package

s |

\\\.
TO-220MF ™\, ™

1T #& # 5 Order codes X ‘
- = — — Bid ENN -
ﬁlil"%g %[ﬁ"%a ﬁ[ﬁ"%?ﬁ %[ﬁ"%'r‘ﬁ Marking Package
Halogen-Tube Halogen-Free-Tube Halogen-Reel Halogen-Free-Reel
JCS4NG5F-F-B JCS4N65F-F-BR N/A N/A JCS4NG65F TO-220MF
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' EE JCS4NGSF

B ATIEE ABSOLUTE RATINGS (Tc=25T)

o E
m H 7] o
Value BofL
Parameter Symbol .
JCS4NG65F Unit
$¢ e e AR — VSRR LR F
V 650 \Y
Drain-Source Voltage bss
SRR R IpT=25C 4.0" A
Drain Current -continuous T=100C 2 5* A
BBk IRB B Gx )
. lom 16 A
Drain Current - pulse (note 1)
f¢ e M FL
Y +30 V
Gate-Source Voltage 68s
Bk e R E2)
Single Pulsed Avalanche Energy Eas 240 mJ
(note 2)
T GE D
I 4.0 A
Avalanche Current (note 1) | ™%
,§|‘:‘—» L g B (‘»‘ 1 )
EEE{?BH&E ba Enx 10.0 mJ
Repetitive Avalanche Current (note 1)
HE =B AR AR (3 3)
&a?ﬁhﬁmﬁ%FE%Lﬁl& dvidt 55 Vins
Peak Diode Recovery dv/dt (note 3)
Pp Tg=25TC
FEHILTh 2 o 33 w
P Dissipati -Derate above
ower Dissipation 0570 026 W/C
I e G I A AR
Operating and Storage Temperature T, Tsta -55~+150 C
Range
1 B dpe e MR
Maximum Lead Temperature for T, 300 C
Soldering Purposes

PR FELIAL R 5 e 45 i R A

*Drain current limited by maximum junction temperature
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JCS4NGSF
E4%14 ELECTRICAL CHARACTERISTICS
m  H 5 PR %A =N EiLhE N A
Parameter Symbol Tests conditions Min | Typ Max Units
X &¥1E Off —Characteristics
I KR _“/\ 7 j:‘:
{}% ﬁﬂ:lﬂ; EEJ_ BVDSS |D=250UA, VG3=OV 650 - - \Y
Drain-Source Voltage
o 77 LR R A R
ABVpss/A|lp=250uA, referenced to
Breakdown Voltage Temperature pSS™= D . ! - |0.65 - |VIC
- T, 25T
Coefficient
Vps=650V,Vgs=0V,
T R L e s - - [10] pA
. Ipss Tc=25C
Zero Gate Voltage Drain Current -
Vps=500V, Tc=125C - - |100| pA
1F [ra) WA A< s FL VA
Gate-body leakage current, lassk Vps=0V, Vgs =30V - - (100 nA
forward
S e AR A D LA
Gate-body leakage current, lgssr Vps=0V, Vgs=-30V - - 100 nA
reverse
EA¥E On-Characteristics
EARIEREENER
V Vps = Vas, Ip=250uA 20| - |40 V
Gate Threshold Voltage st oS ©s P H
A T8 HLRE
Static Drain-Source RDS(ON) VGS =10V , |D=2A - 21128 Q
On-Resistance
NGRS
185 Ofs - |47 - S
Forward Transconductance Vps =40V, Ip=2A (note 4)
ZhZA%51E Dynamic Characteristics
LD IR Vps=25V,
Ciss - |710|920| pF
Input capacitance Vas =0V, P
o 75 f=1.0MH
o LA | Co z . 65|85 pF
Output capacitance
A By
I e | c.. - 14 l1e | o
Reverse transfer capacitance
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' EE JCS4NGSF

45 ELECTRICAL CHARACTERISTICS
Fr =4 Switching Characteristics

SEIR B[] Turn-On delay time tq(on) Vpp=325V,Ip=4A,Rc=25Q - 120|50| ns
_EF+AF1A] Turn-On rise time t, (note 4, 5) - |55 [120| ns
ZEIR IS [8] Turn-Off delay time tq(off) - | 70 [150| ns
N &[] Turn-Off Fall time t; - | 55(120| ns
M4k H fef = & Total Gate Charge Qg Vps =520V , - 127130 nC
it — V5 HE 17 Gate-Source charge  |Qgs Io=4A - 36| - | nC
Ml —J¥ 1.4 Gate-Drain charge Qg Ves =10V (note4, 5) | _ [434| . | nC
TR — V8 W R K B K€ {8 Drain-Source Diode Characteristics and Maximum Ratings
1E ) B K8 L UL

Maximum Continuous Drain Is - -1 4 A
-Source Diode Forward Current

NRCIE=FNiTUM RN

Maximum Pulsed Drain-Source Ism - - 116 A
Diode Forward Current

1E 1A e F%

Drain-Source Diode Forward Vsp Vgs=0V, Is=4.0A - - 114, V
\/oltage

S e PR S ]

Reverse recovery time f Ves=0V, 1s=4.0A - [3%0] - | s
S AR B ff a dlg/dt=100A/us  (note 4) Y
Reverse recovery charge

#4514 THERMAL CHARACTERISTIC

B .
b H 5 Max L::¥ivA
Parameter Symbol Unit
JCS4N65FB
LR T IAGH
R . Rih(-c) 3.79 CIW
Thermal Resistance, Junction to Case
SE BRI FABH
) . . i Rih(-A) 62.5 ‘CTW
Thermal Resistance, Junction to Ambient
VERE: Notes:
1 ks B i o e 5 L PR o) 1: Pulse width limited by maximum junction
2: L=25mH, las=4.0A, Vpp=50V, Rg=25 Q,#2th45 temperature
IH T,=25C 2: L=25mH, Ias=4.0A, Vpp=50V, Re=25 Q,Starting
3: lsp <4.0A,di/dt <200A/us,VDD<BVpss,fLiH 45 T,=25C
T,=25C 3: lIsp =4.0A,di/dt <200A/us,VDD<BVpss, Starting
4: BRI kel E B <300us, 5 A <2 % T,=25C

N

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

5: Essentially independent of operating temperature

5: HAETARRELR
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' EE JCS4NGSF

4%{Fgh%: ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics | Transfer Characteristics
U
10 | 10 1;." I
0V
5"} fJ /
eav o — —150C / 7
Emwf; z "
< pas =1 /
'j f; J_1' -
/ !Jf ff 95
[ 1/ -
Oles:
! Notes: / / 1.250ps pulse test—
1. 2|50us pulse test—] / 2Vpe=40V
2. Tl=257C |_|_ |
L 0'12 4 6 8 10
10 VoI
VoV s[V]
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
32
A 1T
30 Vi 10 S
/7
— 28
S V_=10V—1, -k
T 28 4 e
'9;';, . N E 25C
o,y Ml 2 B
1
22 A—150°C f
7
20 | Notes:
- Note ; T:=25'C —| / / 1. 250y puise fest
N 1 Sl
0 1 2 3 4 5 8 Y0 5 o5 o7 08 05 10 11 12 13
I, [A] vV, M
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JCS4NGSF

|  Capacitance Characteristics |

Gate Charge Characteristics

Y
4%{Eph%: ELECTRICAL CHARACTERISTICS (curves)

."£=480‘.
10 -1-
_ Wog=200V e
%‘ A =
5. V=120V 11
5
E [
o
86 Lt ]
S /
3 1
@
m4 /
O.\
s 7
>2 i
L
0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Q_; Toltal Gate Charge [nC]

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation

vs. Temperature

30
11 - 25
1
T 105 ] E 20
8 -] g
£ L S 13 ol
g 3 -
f ] o 10 ]
@ 0 [ Mates: Notes:
s ] i vasrov——
050 2. [5=2500A 2. 11=2.0]
r 00 [ 1]
75 .50 25 i) 25 50 75 100 125 150 -75 -50 -25 1] 25 = 75 100 125 150
T T[C]
Maximum Safe Operating Area Maximum Drain Current
For JCS4N65F vs. Case Temperature
: 4
Cperation in This Area
3 \
. I
o2
Motes
1.T.=35°C
2T,=10°C o
A SrgeRue ;1Y 25 50 75 100 125 150
103 1 1 - | Tc [( ]
h 1) 10 10 10
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MZE

JCS4NGSF

’Transient Thermal Response Curve
F

or JCS4N65F

Z Jgt], Thermal Response

S|néle pulse

MNotes

1.2, =379

2 DIII;" Factor, D=
3T, -Te=Ppy”

Z, ()

W Max, -
i, T
Lo

bk d o bded
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t, [sec]
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JCS4ANG5SF
4MiZ R~ PACKAGE MECHANICAL DATA
; E 3 _F}
N N

ARV B | SYMBOL f——
A | MIN MAX
O Q A 4.5 4.9
| % a B B 1,47
O b 0.7 0.9
a ' c 0. 45 0. 60
D 15.67 | 16.07
I D1 9.04 9. 20

5| - § e 2. 54TYPE
— - E 9. 96 10. 36
e P 2.34 2,74
b iy Q1 L 12.58 | 13.38
T L1 3.13 3. 33
Q 3. 2 3. 4
i Ql 2.56 2.96
CoLel DPp 3. 08 3. 28
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