N r
@@ N-CHANNEL MOSFET

JCS4ANGSB
I 1 MAIN CHARACTERISTICS

D
ID 40A gJ
\bss 650 V
Rdsoi Vgs=10€ | 2.44 S
- Max
Qg Typ 16.3nC
APPLICATIONS
~ . High efficiency switch
) mode power supplies
. UPS . Electronic lamp ballasts
based on half bridge
. UPS
FEATURES
LY , Low gate charge
.V Ciss (@ v 2.83pF) | Low Cs (typical 2.83pF ) 2N
. . Fast switching
.o . 100% avalanche tested -
. dvidt z . Improved dv/dt capability Ll TO-220MF-K2
., RoHS™ . RoHS product

IPAK-S$1

H ORDER MESSAGE

“ Order codes q
- - - - Marking Package
Halogen-Tube Halogen-Free-Tube Halogen-Reel Halogen-Free-Reel
JCS4N65VB-V-B JCS4N65VB-V-BR N/A N/A JCS4N65VB IPAK
JCS4N65RB-R-B JCS4N65RB-R-BR JCSANG65RB-R-A | JCSANG65RB-R-AR | JCS4ANG65RB DPAK
JCS4N65BB-B-B JCS4N65BB-B-BR N/A N/A JCS4AN65BB TO-262
JCS4N65SB-S-B JCS4N65SB-S-BR JCS4N65SB-S-A | JCS4N65SB-S-AR | JCS4N65SB TO-263
JCS4N65CB-C-B JCS4N65CB-C-BR N/A N/A JCS4N65CB TO-220C
JCS4ANG65FB-F-B JCS4ANG65FB-F-BR N/A N/A JCS4AN65FB TO-220MF
JCS4ANG65FB-F2-B JCS4NG65FB-F2-BR N/A N/A JCS4AN65FB TO-220MF-K2
JCS4N65VB-V1-B JCS4N65VB-V1-BR N/A N/A JCS4N65VB IPAK-S1
Sl ERBEFRAERZ S
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D.

JCS4NGSB
W ABSOLUTE RATINGS (Tc=25N)
v
. Value
JCS4N JCS4N6 | JCS4ANG5SF | 9
Parameter Symbol JCS4N65CB
65VB/R 5FB(TO- | B(TO-220 | B
/SB/BB _
B 220MF) MF-K2) | Unit
4
- Vbss 650 \Y;
Drain-Source Voltage
4.0*
IpT=25N 4.0 0 A
Drain Current -continuous T=100N 3.0 2 G A
I R
. . . Iom 16 16* A
Drain Current - pulse note 1
1
VGSS 1'30 Vv
Gate-Source Voltage
A | -
Single Pulsed Avalanche Energy Eas 240 mJ
(note 27
i o I 4.0 A
Avalanche Current note 17 | % '
- -
o N ~ | Ear 10.0 mJ
Repetitive Avalanche Current = note 1
R ( A1 S ¥
. o _ | dv/dt 55 Vins
Peak Diode Recovery dv/dt © note 3
Ppo Tc=25N 117.9 148.6 51.7 42.4 w
w
P Dissipati -Derate above W/
ower bissipation 25N 0943 | 1.189 0.41 034 |
4 (t=1s; TC =25 €)
. . VISO 2500 2500 \Y,
Insulation withstand voltage
[V
Operating and Storage Temperature Ty Tsto -55° +150 N
Range
Maximum Lead Temperature for T, 300 N
Soldering Purposes
* L
*Drain current limited by maximum junction temperature
SillERBIRHBREE
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JCS4NG65B
ELECTRICAL CHARACTERISTICS
- ) (d if B
Parameter Symbol Tests conditions Min | Typ Max|Units
i Off i Characteristics
Dp 1
. BVDSS |D:2508A, VGSZOV 650 - - Vv
Drain-Source Voltage
De g B Mss/p1p=250¢A, referenced to
= cA,
Breakdown Voltage Temperature PE w5 - 10.65 - | VIN
. T, 25N
Coefficient
. Vps=650V,Vss=0V,
A0 oS es - -]10 A
. Ipss Tc=25N
Zero Gate Voltage Drain Current
Vps=500V, Tc=125N - - |100| ¢ A
r
Gate-body leakage current, lgasse Vps=0V, Vgs =30V - - 1100/ nA
forward
I r
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - 100 nA
reverse
On-Characteristics
v V Vps =V, =250 A 2.0 40| V
Gate Threshold Voltage sty ps— Tes. b7 ' ’
Static Drain-Source Roson)  Ves =10V, [1p=2A - 17|24 Y
On-Resistance
gfs R ~ - 4.1 - S
Forward Transconductance Vps =40V, [p=2A" note 4
Dynamic Characteristics
- Vps=25V, 671.
. Ciss - 900| pF
Input capacitance Vgs =0V, 8
¥ f=1.0MH;
. Coss - 72.5|124 pF
Output capacitance
i D
. Crss - 2.83| 12 pF
Reverse transfer capacitance
SliERBIRHERZ2E
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JCS4NG5B
ELECTRICAL CHARACTERISTICS
v Switching Characteristics
Turn-On delay time ta(on) Vpp=300V,Ip=4A,Rc=25Y - 22.7/42 | ns
=1 Turn-On rise time t, " noted 5 - 120 |111| ns
Turn-Off delay time tq(off) - 143.2|102| ns
il Turn-Off Fall time t - 1176/ 84| ns
Total Gate Charge |Qq Vps =480V, - 16.3[32 | nC
Gate-Source charge | Qgs Io=4A - 1384 - | nC
Gate-Drain charge  Qgq Ves =10V " note4 5 | _ 715/ . | nC
H I v Drain-Source Diode Characteristics and Maximum Ratings

Maximum Continuous Drain Is - - | 4 A
-Source Diode Forward Current
II
Maximum Pulsed Drain-Source Ism - - 116 A
Diode Forward Current
1
Drain-Source Diode Forward Vsp Ves=0V, Is=4.0A - - 14| V
\/oltage
:
. Lo - 1480| - ns
Reverse recovery time Ves=0V, Is=4.0A
I dl/dt=100A/es  (note 4)
Qn - 1208 - | € C
Reverse recovery charge
THERMAL CHARACTERISTIC
. Max
1B
JCS4N65FB .
Parameter Symbol|JCS4N6 | JCS4N65C |JCSANBSFB( Unit
(TO-220MF-
5VB/RB| B/SB/BB | TO-220MF)
K2)
[ . ) Rthgc) | 1.06 0.841 2.42 295 |IN/W
Thermal Resistance, Junction to Case
[ . . . Rth¢-a) | 80.2 60.2 41.56 46.78 |IN /W
Thermal Resistance, Junction to Ambient
Notes:
1 [ L 1" Pulse width limited by maximum junction
2 L=25mH, Ias=4.0A, Vpp=50V, Rg=25 VY, temperature
Ty=25N 2" L=25mH, las=4.0A, Vpp=50V, Rg= 2 5 ,Stifrting
3 Isph 0OA, di/dt O20m&A/l €5, T,=25N
Ty=25N 3" lsp B 0A, di /dt  O2 0&AStarteg
4 I 0300k s ,02 T,=25N
5 L b g 4 PulseTest Pul se Width O0300c¢
5 Essentially independent of operating temperature
SliERBIRHERZ2E
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JCS4N65B

ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

Ny v
e 7
?ﬁ wa
oy _ 150N /]
55\} $ /
Bottom 5 a
Z - 7//
o 1 7
- II Il\
/ |
[ —esN
[ 1] -
t
! '\|°t‘?§ / / 10.825'5055 puf |
1. [ 250¢s / 2.V, =40V
2. Tl=25N ’—F I
P ) 4 6 8 10
10
Voo 1V Yoo M
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
10
= 24
L1
~ 22 L1
<
° L, vl =10v - A
= < /1 /] N
a4 18 " _% 1 VA //
] 7
— 150N ;
16 = / /
L = N Notes'
14 Note' TH=25N —] 1‘. |2‘5085 pulsct
V=20 i f / / 2 Va5V
12 ‘ 0.1 ‘ | ‘
0 1 2 3 4 5 6 0.4 05 0.6 0.7 0.8 0.9 1.0 11 12 13
I, [A] Vg, V]
| Capacitance Characteristics | Gate Charge Characteristics
10000 “
' “ VDS=520V
. 1000 2 VDS=325V
= 5 & | vDs=130V
g 100 | s T~
g 10 H
S - :,
[ & L]
2
0.1
[}
0 2 4 6 8 10 12 14 16 18
Voltage[V] Qg Toltal Gate Charge[nC]
SiiilERBFRGBERZ S
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D.

JCS4N65B

ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

115

110
LT
=) o
@ 105
3 ol
£ L
\% 1.00
|
17
o
2 095 | |
LA thesl
L V=0V
0.90 2. TBZ |2 5‘ Ots
75 50 25 0 25 50 75 100 125 150
T, INJ

Maximum Safe Operating Area
For JCS4N65(V/R/C/B/S)B

Maximum Safe Operating Area
For JCS4ANG65FB(TO-220MF-K2)

On-Resistance Variation
vs. Temperature

3.0

25
=)
[T}
N 20
<
3 %
o
£ 15
B 1
7
D:n 1.0 /
Notes'
| o
0.5 = 1 V;;lO\z
2.11=2.0A
0.0 ||
75 50 25 0 25 50 75 100 125 150
T, IN]

Maximum Safe Operating Area
For JCSANG65FB(TO-220MF)

Maximum Drain Current
vs. Case Temperature

3 ™ V
g, ™
| N
I\
E ” b . o1 ‘25 ”"
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JCS4N65B

Gate Threshold Voltage

vs. Temperature

Vth(V)

32

30

25

50 75 100
T(C)

125

150

vs. Temperature

Power Dissipation Variation

Avalanche Energy & Inductor

vs. Temperature

Energy(m))

Power Disspation P d(Normalized)

Ta (:C)
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Ji LM EiMND MICROCLECTRONIOCE o0 .. LTD

240 . . . . . 30
X,,,,,; ,,,,,, L,,,‘,,,L,,,‘,,,L,,,
| | |
220 T T —— @& (mH)
| | | Energy(mJ) |
Lo st e Lo
L L L L 25
200 1 i I I I
| ) | | |
[ S I RN Y I RIS L__ |
1 T T T T
180 1 I I I
| | \ | | =
L I I I 20
| ] | | | £
160 1 I I 1 1 —
| | | | -
e e to-ofEo= L,,,\,L\ o e |
1 | | | |
140 I | | |
I I I 1 I 15
[ [ R [ER R 13 ,,,X
1 | | | |
120 I I I I |
1 T T T
EN B R N RN \Lx
1 | | | |
100 1 I I I I 10
25 50 75 100 125 150
O
v
201810J

7/18




D.

JCS4N65B

ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS4N65(V/R)B

3 10°
=
o
% * Notes T
& 1.2,,.(t) = 2.5 °C/W Max. || |
= 2. Duty Factor, D:l't‘t2
IS 3T, -Te=Py, " 2,00
[ “
= 10 T
& Pt LI
::U T ty |-
N PR Ge pulse HH— R D b
107 i L iy L i
107 10™ 107 107 10° 10’
t,, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
For JCS4N65CB/BB/SB
©
2 10° .
[e] d
o F=D=0.5 L B
[} + =
o | i, 1z m 125 /W Max
x | |1 o 2 Du1y Faclor D t It,
_ [0 2 i — 3 T -To=Pou®Z, ()
© i I
= | _________/ L LT
E 107 0 A
[ E-0.05
’45 : = ‘/,/l Fou | | L
- -
el 352 e ol i
N° : A )
- ” single pulse |‘ \a
107
107 10 107 107 107 10° 10
t [sec]
Transient Thermal Response Curve
For JCS4NG65FB(TO-220MF)
10 . : .
Duty Cycle - Descending Order
R
= Lff{
o o2 —/——';%
D 0.1 ]
% 01
5 | _.0.02 -
E /0_01’ F':u.:i | I |
g Single Pulse b I |"
g 001 e —
= Notes:
1. Duty Factor ., D=t1/tz
2. Tom — T =Powm * Zeuc(t)
oo

' 201810J
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@@ JCS4N65B

Transient Thermal Response Curve
For JCSAN65FB(TO-220MF-K?2)

10 . .
Duty Cyele - Descending Order
R
1 05 T y
. 0.2 ——jf
o
T —0.1 /
M, L 0.05 7]
g 01 0.02
: e —
a_ -_'_‘_,0.01 PE-'.'._]_ J |_
il
e
E 001 /Smgle Pulse -| |q-
Iy 2 —]
= Motes:
1. Duty Factor ., D=t1/tz
2. Tum = Te =Pom * Zauc(t)
0.007
0.000m 0.0001 0.001 am 0.1 1 10 100
Rectangular Fulse Duration [sec]
== =~ B
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JCS4N65B

PACKAGE MECHANICAL DATA

' E -
b1 B g
/ N\ —
63_ W
o SYMBOL [ T
A 2.1 2.5
| Al Al 0. 87 1,27
b 0.63 0.93
| 1] bl 5.13 5.53
[ c 0.40__| 0.60
D 5. 80 6.40
E 6. 30 6.90
. L 9.10 9.70
. i e 2. 286BSC
- L1 0.82 [ 1.22
o]
T i T ]
’ L \4
|
|
SilililERBFRHBERZE
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JCS4N65B

PACKAGE MECHANICAL DATA

DPAK
£ A
i —— Il
’ N iji:_
_ P
A7
- |
LHF 1w |
| NT -
| i
; 1
P b __J___‘
( \
H = Y
REEL
W W r o
' G I & l Il i ' | | \
\_J l s H \ Ll *l j}

| .6.9640.10 |
A-A

Imim
SYMBOL
MIN MAX
A 2. 16 2.41
Al 0.97 1.17
A2 0.00 0.15
b 0.63 0.93
bl 5. 13 5.53
b2 0. 66 0. 96
C 0.40 0. 60
D 0. 80 6. 40
E 6. 30 6. 90
e 2. 286BSC
L 2. 50 3. 30
L1 1. 20 1. 80
L2 0. 60 1. 00
L3 0. 85 1.30
0.33040.025 _
. w.-fr, &
a ;‘ l\‘u] J0uAX
|_2.70+0
B - B
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@@ JCS4N65B

PACKAGE MECHANICAL DATA

TO-220C
B A
o P P iRe?
— —— symbol MIN MAX
= A 430 | 4.70
] "@—L‘ B 1.10 | 1.40
b 070 | 0.95
= c 040 | 065
O o D 15.20 | 16.20
D2 9.00 | 9.40
I E 9.70 | 10.10
| M | =~ e 239 | 269
3| | | F 125 | 1.40
l | | = L 12.60 | 13.60
| L2 | 280 | 320
I | ! Q 260 | 3.00
|| _ Q1 220 | 260
. ‘ . Ql ¢ P 350 | 3.8

mn _mmn T

ShiilERBFRIGEREE
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D.

JCS4NG5B
PACKAGE MECHANICAL DATA
- E - _L}
N Y
R Wl | SYMBOL - E—
N | MIN MAX
0 T C A | 45 1.9
| New B B 1. 47
O b 0.7 0.9
a ' c 0.45 0. 60
D [ 15.67 | 16.07
DI | 9.04 | 9.20
N - ] e 2. 54TYPE
B I E | 9.96 [ 10.36
] F [ 234 | 274
b Q1 L [12.58 [ 1338
1 Ll | 313 | 3.33
Q 3.2 3.4
i QL | 2.56 | 2.96
Vg op | 308 | 3.28
|III E— III' <
ShlilERBFRHERZE
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@@ JCS4N65B

PACKAGE MECHANICAL DATA

TO-220MF-K2
o g
I | 6‘0 a
O

L1
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