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N-CHANNEL MOSFET

JCS4ANT70C

FESH MAIN CHARACTERISTICS

Ip 4.0 A
Vbss 700 V
R —
dson—max 2 80
(@Vgs=10V)
Qg—typ 16nC
A% APPLICATIONS

® S AT O Y
® A
® UPS Hijsi

Pk
© {IC A HL A

O [ C\ss (JL7UAE 14pF)

© JT S PR

® ) il A i =5 i I

® =i dv/dt fig
O ROHS 7~ i)

JfiAs: 201708H

e High frequency switching
mode power supply

e Electronic ballast

e UPS

FEATURES

® L ow gate charge

® ow C (typical 14pF)
® Fast switching

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

% Package

IPAK

@ N S

S TO-220MF
TO-220MF-K1
TO-220MF-K2 G
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Order codes Marking Package Halogen Free | Packaging _

Weight

JCS4N70VC-O-V-N-B JCS4ANT0V IPAK i NO 44 Tube | 0.35 g(typ)
JCS4N70VC-R-V-N-B JCS4ANT0V IPAK & YES 44 Tube | 0.35 g(typ)
JCS4N70VC-R-VN2-N-B | JCSAN70V TO-251N-S2 & YES 44 Tube | 0.35 g(typ)
JCS4N70RC-O-R-N-B JCS4NT70R DPAK i NO 44 Tube | 0.30 g(typ)
JCS4N70RC-0O-R-N-A JCS4NT70R DPAK i NO 4y Reel 0.30 g(typ)
JCS4AN70MFC-O-MF-N-B | JCSAN7OMF | TO-126F 7 NO 4% Tube | 1.50 g(typ)
JCS4N70SC-O-S-N-B JCS4N70S TO-263 % NO %% Tube 1.37 g(typ)
JCS4N70SC-O-S-N-A JCS4N70S TO-263 % NO il Reel 1.37 g(typ)
JCS4N70BC-O-B-N-B JCS4N70B TO-262 7 NO 4% Tube | 1.71 g(typ)
JCS4N70CC-O-C-N-B JCS4N70C TO-220C % NO %% Tube 2.15 g(typ)
JCS4AN70FC-O-F-N-B JCS4AN70F TO-220MF 7 NO 4% Tube | 2.20 g(typ)
JCS4N70FC-O-F1-N-B JCS4ANTOF TO-220MF-K1 | NO 4% Tube | 1.78 g(typ)
JCS4N70FC-O-F2-N-B JCS4ANT0F TO-220MF-K2 | ff NO 4% Tube | 1.78 g(typ)

JfAs: 201708H
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JCS4N70C
@ymATEME ABSOLUTE RATINGS (Tc=257C)
H H B
IR H F 5 Value '0A
Parameter Symbol JCS4N7 | JCS4NT0V | JCS4NT70S Uni
OMFC CIRC C/BCICC JCSANTORC t
B%.%rﬁw—vfﬁimﬁﬁﬁﬁft Vose 200 v
Drain-Source Voltage
LR LR I 4.0 4.0* A
Drain Current T=25C
-continuous T=100C 2.5 2.5" A
B Kk PR AR R (G D
Drain Current - pulse lom 16 16* A
(note 1)
e e M R Vese 430 v
Gate-Source Voltage
kP S e G 2)
Single Pulsed Avalanche | Eas 265 mJ
Energy(note 2)
T AL GE D
Avalanche Current lar 4.0 A
(note 1)
FHETRERE GED
Repetitive Avalanche Ear 11.0 mJ
Current (note 1)
TR B v PR B B K H s
Eﬂc@z GE 3 dvidt - Vin
Peak Diode Recovery S
dv/dt (note 3)
Po 26 51 100 33 w
RIS Tc=25C
Power Dissipation -Derate W/
above25°C 0.21 0.39 0.80 0.26 .
S5 0 AL AT IR
Operating and Storage T3, Tsto -55~+150 C
Temperature Range
7| 2 ot e J Bl L
Maximum Lead
T, 300 C
Temperature for
Soldering Purposes
I B P AL e e i PR A
*Drain current limited by maximum junction temperature
fRA: 201708H 3/19
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45 ELECTRICAL CHARACTERISTICS

m H "5 A BN BB K B

Parameter Symbol Tests conditions Min | Typ Max |Units

*&%M: Off —Characteristics

I — P L

BV Ip=250uA, Vgs=0V 700 | - - Y
Drain-Source Voltage bss P H s

7 WU I SR

5 IR R ABVpss/A|Ip=250uA, referenced to .
Breakdown Voltage Temperature T 25 - 1066 - |VIC
Coefficient ’

Vps=700V,Vgs=0V,
LHE FIR AR L ” - S0 A

. IDSS Tc=25°C
Zero Gate Voltage Drain Current -
Vps=560V, Tc=1257C - - | 100 | pA

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

S 1) AN A s L
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - |-100| nA
reverse

A4 On-Characteristics

(L R I

\Y Vps =Vgs, [p=250uA 20| - 40 | V
Gate Threshold Voltage esty bs— ves P H

A T8 HLBE
Static Drain-Source Roson)  [Ves =10V,  [p=2A - 26 | 28| Q
On-Resistance

IERES 3

- 3.6 - S
Forward Transconductance Yts

Vps =40V, Ip=2A (note 4)

ZhA&%FME Dynamic Characteristics

AL Vps=25V,
AL Cie bs - | 790 | 950 | pF
Input capacitance Ves =0V,
A e f=1.0MH
it LAY Cons z . 67 | 92| pF

Output capacitance

S I A LAY

Reverse transfer capacitance

i Ac: 201708H 4/19
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JCSAN70C

E4tE ELECTRICAL CHARACTERISTICS

FF R4 Switching Characteristics

FEIRI} ] Turn-On delay time tq(on) Vbp=350V,|p=4A,Rc=25Q - 30| 50 | ns
Tt} E] Turn-On rise time t, (note 4, 5) - | 65| 110 | ns
FEIR IS ] Turn-Off delay time tq(off) - 150|130 | ns
)R] Turn-Off Fall time t; - |45| 90 | ns
MR HL 7 LB Total Gate Charge Qg Vps =560V , - 16| 20 | nC
W — s H 4 Gate-Source charge  |Qgs Io=4A - 120 - | nC
Wi — IR H7 Gate-Drain charge | Qgq Ves =10V (note4, 5) | _ [70] _ |nc

I — I8 —E R R KB RAE . Drain-Source Diode Characteristics and Maximum Ratings

T ) e R L LI
Maximum Continuous Drain Is - - 4 A
-Source Diode Forward Current
T 1) dpe Kk v it
Maximum Pulsed Drain-Source Ism - - 116 A
Diode Forward Current
IF 1] Hs %
Drain-Source Diode Forward Vsp Ves=0V, Is=4.0A - - |14 V
\/oltage
S 1) PRSI ] | . 1340l - | s
Reverse recovery time Ves=0V, 1s=4.0A
S [n) bk & F Ay Q dlg/dt=100A/us  (note 4) = loesl - uC
Reverse recovery charge
#ist THERMAL CHARACTERISTIC
Ziil) K Max s

IR H Symbo|JCS4N7|JCS4N7| JCS4N70 [JCS4N70 Unit

Parameter I OMFC |OVC/RC|SC/BC/CC FC
Zﬁﬁg%ﬁ‘]ﬂlﬁﬂ i Ringc) | 4.8 2.50 1.25 3.79 CTWw
Thermal Resistance, Junction to Case
45 B AR BH
Thermal Resistance, Junction to Rthg-a) | 110 83 62.5 62.5 ‘CW
Ambient

Notes:
TR 1: Pulse width limited by maximum junction
1 ko B P 0 v 4 1 R 1) temperature
2: L=31mH, Ixs=4.0A, Vpp=50V, Rg=25 Q L4k 2: L=31mH, Ias=4.0A, Vpp=50V, Re=25 Q,Starting
it Ty=25°C T,=25°C
3: Isp <4.0Adi/dt <200A/us,VDD<BVbpss, 411 4l 3: Isp <4.0Adi/dt <200A/us,VDD<BVpss, Starting
T,=25C T,=25C

4 kIR ko e EE<300ps, S <2 % 4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: HAL TARW TG C

JfAs: 201708H

)]

: Essentially independent of operating temperature
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YFiEfiZk ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics | Transfer Characteristics
0
10 Top \1/gJ | 7
10V /
0 ~ /
"o A —150C 7 7
’Boﬁumsssv z
< > = 7 /
-2 | 1 7
Y I/ [/\
/' 71 .
7 17 25°C
[ 1] -
otes:
! Notes: / / 1.250'us pulse test—]
1. 2?0;15 pulse test| / 2.VDS':40V
2.T :25°C1—F I
I ™, 4 6 8 10
10
V,
Vyo M o M
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
3.8
Pl
3.6 10
VL =10V /
S 34 B
= A YA
S T 25¢C
T 30 8
! 7 7
28 ST // 150C—f
VI =20V
26 P Notes:
/// Note : T-=25°C }—| / / 1. 250ps pulse test
24 i i : i 2 ?/Gs‘zov|
0 1 2 3 4 5 6 7 %04 05 06 07 08 09 10 11 12 13
ID [A] VSD [V]
Capacitance Characteristics Gate Charge Characteristics
21 ‘
> V=560V
310 —
= VI =350 >/
> !
s V=140 g
2 N
o6
9]
() /
54
o(n
> //
0
0 2 4 6 8 10 12 14 16 18

Q,Toltal Gate Charge [nC]

i Ac: 201708H 6/19
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JCS4AN70C

$F{iEfiZk ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

1.15
1.10 L
/
~ /
? 105
N 1
©
£ 1
=]
2 1.00
%
E 0.95
L Notes:
L V=0V
0.90 2. I5=250r/3
75 50 25 0 25 50 75 100 125 150
T [C]

Maximum Safe Operating Area
For JCS4N70VC/RC/SC/BC/CC

(:)‘p:ezr:attion |n Tﬁis :Aréé
is Limited by RT¢

<0 _ Touf

e 100ps

R I N i

5 1ms

¢} :

@ 10° 10ms =

[a] -

o 100ms—
N‘ote‘: } }
17725C DC

10" 2T=150C
3 Single Pulse
10° 10 . 10° 10
V¢ Drain-Source Voltage [V]
Maximum Drain Current
vs. Case Temperature
4
3
\
<
i) ™~
1
0
25 50 7% 100 125 150
T.[C]

JfAs: 201708H

On-Resistance Variation
vs. Temperature

3.0
25
<)
(]
N 20 /|
[
£
(=]
£ 15 -l
) %
2 10 L
| l‘\lotgs:‘
05 = 1 Vg;lOV
2.11=2.0A
oo L 1|
-75 -50 -25 0 25 50 75 100 125 150
T[C]
Maximum Safe Operating Area
For JCS4AN70FC
f\:)‘pze:r:attion |n Tﬁis :Aréé
is Limited b R[LS( ‘w
g — N E— S D4 o U 9 A v —10ps
< —
g = 100ps{-
g Y
5 ~.1ms
O [
£ =
o < 10ms
a RENEEE
o 100ms.
. N‘ote‘: | 1
10 1T=25C DC
2721500
3 Single Pulse
10° 10 10° 10°

V, ¢ Drain-Source Voltage [V]
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$F{iEfiZk ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS4AN70VC/RC

@ 10 L
@ =
8 T
a e ~ - Notes :
= — | | L =l 2. Duty Factor, D=t /t,
£ 0057 [ : 3T, -T. =P, "2,
£ ; | . o
@ 1 _//
= 10" 0 02// p. T
= Eroi w1 1L
s S i b=
E: / ] - 1o+
N single pulse] )
) R Pl | A UON T I 0 | I W
10 10* 10° 107 107 10° 10'
t,, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
For JCS4N70SC/BC/CC
o P
n
c 10°
(] i T
[} E-D=0.5 L ”
wn ¢ = ‘:_ Notes .
) ! L - 1.7, ()= 125 T Max
[1'd | ! e — 2. Duty Factor, D=t,/t
= -2 TT]] A 3Ty Te=Poy " 2y el
i ]t LT
£ 01— ,/”:,;:/
[0} : | A
< 107 i
— E-0 05
i i - P
:{ [ e Fom | I |
Zo [ 002" 1 LL - L]
- oA P N Y e
NC -0.01(~12
- 4 single pulse |' -
107
10° 107 107 1072 10" 10° 10'
t [sec]
Transient Thermal Response Curve
For JCSAN70FC
[0 ]
o P ;
c E-D=0.5 e
9 P I
Y 10° T
] s 0. 2 L Notes :
o : 2 1.2, () =379 T/W Max
© —0 .1 — Tz 2. Duty Factor, D=t,t,
£ ‘ SRR S 3T, Te= Py Z, ()
= L0.05=—""T . L "
= L
F 0 0025 A e
—~ O 7 Epk .
= E-0.01 Yl Rl e
- = |
N P sin I #lhal|
gle pulse
107 . -
107 10 107 107 107 10° 10°
t, [secl]
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M2 R~ PACKAGE MECHANICAL DATA

TO-126F

AT Unit: mm)

e T
O gl | M|
N - \ |
| oI <
_ ks i B B 1,11 147
1 Q= e
1 b 0. 60 0.90
l C 0.45 0.70
l 1 !
i i i N ) 050 | 1L
| ! - | : (R
| |
I : ; L0 T
4 W oy HETEET
! : ; { ¥ 110 130
I 8.4 I I Y N
[ |
|t | ! L3 | L
¢ 'I[' : T -}- p )9 15

IAs: 201708H 9/19
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M2 R~ PACKAGE MECHANICAL DATA

IPAK
. B[ I
T \ = T T
L | ol | %5
O AL 0.8 | L
| 0 | T YR
_ oL | 5.13 | 5.5
¢ 1040 | 0.60
b )| 5.80 | 6.40
| 4 : E | 630 | 6.90
L 1900 ] 9.10
Il U § _v2.286BSC7
L | 08 | Lo
BRI :EI

i Ac: 201708H 10/19
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JCS4AN70C

M2 R~ PACKAGE MECHANICAL DATA

TO-251N-S2

E
b2 i
i m}
. . . bS
bs L s
b lL_“| E
i

JfAs: 201708H

A1

c2

TMBOL MIN MAX
A 2. 050 2. 550
Al 1. 050 1. 350
bl 0. 880 0.920
b2 5. 150 5. 450
b3 0. 330 0. 770
b4 0. 480 0.720
b3 0. 280 0. 520
b6 0. 180 0. 420
c 0. 400 0. 600
cl 0. 400 0. 600
c2 0. 180 0. 420
D 5. 330 5. 830
E 6. 350 6. 530
e 2. 3 (TYP)

L 2. 350 3. 030
L1 1.4 1.8
L2 1. 25 1. 53
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M2 R~ PACKAGE MECHANICAL DATA

DPAK

c A (R MIN MAX
F symbol
E1 i A 2.2 2.4
= - i Al 0.0 0.2
| b 0.7 0.9
Yo 1 c 0. 45 0.55
D 6.0 6. 3
o D1 0.8 1.2
T E 6.5 6.8
Al E1 5.2 5.5
By o 2. 28TYP
3 Il . E’ P 0.45 | 0.55
I i I 9.65 | 10.45
i . L 1.4 1.7
e 1.2 0.6 1.0
m 7 1
w7 REEL
0.3300.025 _
£0 Oa\ MQ&‘_
R g e e B R
RN [\ 89 i
. I | 4 g
I
= — | 2794010
| 8 00+0. 10 | B-B

i =
E |
}
T J
T

6.96+0. 10
A-A

i Ac: 201708H 12/19
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M2 R~ PACKAGE MECHANICAL DATA

T0-262

: I s
symbol MIN MAX
- :I; A 440 | 4.90
- B 110 140
= | b 070] 095
| — [ c 030 0.60
{ I ct 033 063
:J| - u D2 820 9.20
W WO : E 9.60 | 10.50
. | | | e 239] 269
| hLs ol F 120 1.35
I L 13.11] 14.61
| | L2 355| 405
) .. | AN Q 110 1.40
' Q1 265| 285

i Ac: 201708H 13/19
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JCS4AN70C

M2 R~ PACKAGE MECHANICAL DATA

E A
F e MIN MAX
— symbol
= A 4.3 4.8
B 12 14
D 8.5 8.8
E 95 105
= F 12 1.4
- F1 25 29
| - | G 47 55
! L1 1.4 17
! Q 12 15
=il il | B F1 1—““ b 0.75 0.95
| T = /J c 0.35 05
b e 249 259
L -t c’\-l_ g 19 27
e | o | L h 23 3.3
1
4 REEL
PO g P2 "
K1 SEE NOTE 7 SEE NOTE 1
I R0 QOO0 00000000 -
SEE NOTE 9
| VA I ¢ ) L
1.340.1 “E—’ — —
_ | - ——#i%jc Y =
= = E \
g =
= /
ko || A p
NOTES
1. 10 SPROCKET HOLE PITCH CUMULATIVE TOLEAMCE 0.2mm: %m RT]' #4 Rt
ERIVMRLEERRRED 2nn, PO | 4001 W] 20403
2. MATERIAL: BLACK CONDUCTIVE POLYSTYRENE; p) 20401 A0 10802
H#: REHERRELA,; p 16,0201 E 1.75£0.1
3. DEMENSIONS ARE IN mm (UNLESS OTHERWISE SPECIFIEED) - - I
BEBAGE RTR8aARs; T 0.35%0.05
L. KO MEASURED FROM A PLANE ON THE INSIDE BOTTOM OF K0 50l | 2 155005
THE POCKET TO THE TOP SURFACE ON THE CARRIER; D1 15+0.1
KOS LARHEFRENNER T B0 16.3%0.1 B | 169-01
5. A0 AND BO MEASURED ON A PLANE 0.30mm ABOVE THE BOTTOM OF THE POCKET; W1 W2 | 112401
M s £ M A ORBOSTFA L0 30mm; -

. SURFACE RESISTIVITY 1S BETWEEN 1x10E6 TO 1x10E10 OHMS/SQUARE;
EHEA1X10e6~1X102100/0;

7. Allowable Camber to be 1 mm/100 mm

&A100mmbK, FHEFTAL I0M,

JfAs: 201708H
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M2 R~ PACKAGE MECHANICAL DATA

B A
0P 7 s

— —— symbol MIN MAX
= A 430 | 4.70

] ‘@'—L‘ B 110 | 1.40
b 070 | 0.95

= c 0.40 | 0.65

O o D 15.20 | 16.20

D2 9.00 | 9.40

I E 9.70 | 10.10

| M | s e 239 | 2.69
Bl | | : F 125 | 1.40
l | | . L 12.60 | 13.60
ekl L2 | 280 | 3.20

l | | Q 260 | 3.00
[ | Q1 220 | 2.60

. ‘ ¢ u ¢ P | 350 | 380

rn _mm on

i Ac: 201708H 15/19
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JCS4AN70C

M2 R~ PACKAGE MECHANICAL DATA

TO-220MF

|- E -

O 4 O] o
I —
k_ ]

O Q

T H 'e‘p
O

a

B | r

b

j
I‘_Liiijl

JfAs: 201708H

A Unite mm

SYMBOL . B
MIN MAX
A 1.5 1.9
B 1. 47
b | 0.7 0.9
c | 045 [ 0.60
D | 15.67 | 16.07
DL | 9.04 [ 9.20
e 2. 5ATYPE
E | 9.96 [ 10.36
F [ 234 | 274
L | 12.58 | 13.38
L1 | 3.13 | 3.33
Q 3.2 3.4
QL | 2.56 | 2.96
op | 3.08 | 3.28
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JCS4AN70C

M2 R~ PACKAGE MECHANICAL DATA

E F
STMBOL ———1
- N oy | owax
A B | 1.22 | L47
© P\‘\\ b [ 0.7 | 09
= &% c | 045 | 0.60
= ~ D | 156 | 16.1
DL [ 90 [ 93
e 2, 54TVPE
! - ol 9.9 [ 104
jB [ - IEEEEE
L 126 | 133
b ~ TR EY
T Q1 0 | 32 | 34
o | 26 | 29
U U\ P | 3.0 | 353
MM im0 I\II ¢

JfAs: 201708H
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JCS4N70C
5N R~ PACKAGE MECHANICAL DATA
TO-220MF-K?2
SYMBOL il
MIN MAX
O, ~ ©] ¢ A 1.5 1.9
5 W B 1.27
| I o b 0. 59 0.79
O ® . c 0. 45 0. 60
5 D 15.67 | 16.07
D1 8.97 9.37
. e 2. 54TYPE
. B 9.96 10. 36
F 2.34 2.74
g m——“ L 12.65 | 13.35
L1 1. 80 2.20
Q 3.2 3.4
. Q1 2.56 2.96
DP 3. 08 3. 28

fRA: 201708H 18/19




