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N-CHANNEL MOSFET

JCS4N95A

FES¥ MAIN CHARACTERISTICS

Ip 4.0 A
Vbss 950 V
Rdson (Vgs=10V) 450
—Max
Qg-Typ 14. 5nC
A& APPLICATIONS
® = o HL YR e High efficiency switch mode
power supplies
® i THH 5 ® Electronic lamp ballasts
based on half bridge
®LED HiJi e LED power supplies
i FEATURES
® fC A H A ® L ow gate charge

® fik Crss(JLA!{H 3.5pF)

® I R PR

® /- i a2 =5 3 T

® =¥ dv/dt fig
® ROHS 7/
® -1~ MOS

®ow Crss (typical 3.5pF )
® Fast switching

©®100% avalanche tested
® Improved dv/dt capability
® RoHS product

® Plane MOS

1T %/ 5. ORDER MESSAGE

oD
'—
R
[ —
oS

N\ % 's
D
G
TO-220MF-K1

IPAK-WS2

JILIN SINO-MICROELECTRONICS CO, LTD

A i
Order codes Ep ic ES I
BX-FE To o -2k E A -9 TG -4y Marking Package
Halogen-Tube Halogen-Free-Tube | Halogen-Reel Halogen-Free-Reel
JCS4N95VA-V-B | JCS4N95VA-V-BR N/A N/A JCS4N95VA IPAK
JCS4N95VA-V5-B | JCS4N9I5SVA-V5-BR N/A N/A JCS4N95VA | IPAK -WS2
JCS4N95RA-R-B | JCS4N95RA-R-BR | JCS4N95RA-R-A | JCS4AN95RA-R-AR | JCS4NI5RA DPAK
JCS4N95SA-S-B | JCS4N95SA-S-BR | JCS4AN95SA-S-A | JCSAN95SA-S-AR | JCS4ANISSA TO-263
JCS4N95FA-F1-B | JCS4N95FA-F1-BR N/A N/A JCS4N95FA | TO-220MF-K1
JCS4N95CA-C-B | JCS4AN95CA-C-BR N/A N/A JCS4N95CA TO-220C
@ SiillERBFRIDERLOE
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B.

JCS4N95A
wxiEmAZIEE ABSOLUTE RATINGS (Te=257C)
H A B
Bl H 5
Value VA
Parameter Symbol .
JCS4N95VA/RA/CA/SA ‘ JCS4N95FA Unit
5 IR I — R B
V 950 Vv
Drain-Source Voltage bss
LR Ib T=25C 4.0 A
Drain Current -continuous T=100C 2.4 A
BORBKMTIRARERR GE 1D
Drain Current - pulse Iom 16.0 A
(note 1)
5 e MR R
V +30 V
Gate-Source Voltage ess
kS i Re R F 2)
Single Pulsed Avalanche Eas 160 mJ
Energy (note 2)
TRER GE D
IR 2 A
Avalanche Current (note 1)
BEIHREE GE 1D
Repetitive Avalanche Ear 2 mJ
Current (note 1)
THE VK B KRR (JF
3
dv/dt 5 V/
Peak Diode Recovery v ns
dv/dt (note 3)
. Po Tc =25C 12 w
FERN%(T=25C) ° 0 30
P Dissipai -Derate above
ower Dissipation 25 1.04 024 W
¢ e 45 Ui AT IR RS
Operating and Storage Temperature Ty, Tsto -55~+150 C
Range
* iR R R iR = 45 m PR
*Drain current limited by maximum junction temperature
@ S L 2 R SR A
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B.

JCS4N9SA
454 ELECTRICAL CHARACTERISTICS
o H Zii = %A = ZINE: %Ll = NI AR VA
Parameter Symbol Tests conditions | Min | Typ Max Units
XA Off —Characteristics
{}%_ﬁﬁﬁEEE BVpss Ip=250pA, Vgs=0V 950 - | - \Y,
Drain-Source Voltage
o o P i R R
Breakdown Voltage Temperature BVpss/ATy 12_225502“'6\’ referenced - 1.2 V/C
Coefficien
TR VosTOSOVesm V1 A
Zero Gate Voltage Drain Current loss Tc=25¢
Vps=760V, Tc=125C | - - |100| pA
TF r) AR A s P IR
Gate-body leakage current, lassk Vps=0V, Vgs =30V - - |100| nA
forward
S [ea) WK A U PR
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - 100, nA
reverse
EAFRFE On-Characteristics
ICzﬂ?aﬁtae?'}freshoId Voltage Vesn Vos=Ves . 0=250uA | 2.0 | - 14.01 V
A T L PR
Static Drain-Source Ros(on) Vas =10V, Ip=2A - 13845 Q
On-Resistance
EmEs S VDS=40V , Ip =2A
Forward Transconductance e (note 4) 48] - S
ZhZA%51E Dynamic Characteristics
N RE i Ciss - 1600 pF
Input capacitance _
111 Vos=25V,
Output capacitance Coss Vs =0V, e PF
R 2 =100z
_ Crss - 135 pF
Reverse transfer capacitance
@ SililERBEFROHEERLE
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®® JCS4N95A

HE 4% ELECTRICAL CHARACTERISTICS
=45 Switching Characteristics

SEIR S [6] Turn-On delay time ty(on) - 192 ns
_EFti}iE Turn-On rise time . xDD=_41705\>/’|D=2A’RG=250’ - |24 ns
FEIR I [8] Turn-Off delay time tq(off) (Gr?o_te 4. 5) - 130 ns
N[ ] Turn-Off Fall time t; - 1265 ns
MR Hf7 L i Total Gate Charge Qg Vps =760V, - 145 nC
Mt —JE st Gate-Source charge  |Qgs Ip=2A - 133 nC
it — R Hiff Gate-Drain charge  |Qgq Ves =10V (note 4, 5) - 164 nC

R — IR W R S B KU (6 Drain-Source Diode Characteristics and Maximum Ratings
1E v i K22 HL IR
Maximum Continuous Drain Is - - |4 A
-Source Diode Forward Current
1E e g K Bk VAR

Maximum Pulsed Drain-Source lsm - - 116 A
Diode Forward Current
1E[7) R P

Drain-Source Diode Forward Vsp Vgs=0V, Is=4.0A - - 14 V
\/oltage
RAPSIIE . lees! - | e
Reverse recovery time Vaes=0V, Is=2.0A

J AR 5 HL T a dlr/dt=100A/us (note 4) _ 2500 - | uc
Reverse recovery charge

#4544 THERMAL CHARACTERISTIC

=N
by H "5 Max <K (72
Parameter Symbol JCS4N95VA/RA/ Unit
y JCS4N95FA
CA/SA
25 3| FE A A EH
. ) Rth(-c 0.79 4176 T
Thermal Resistance, Junction to Case o)
B BRTRE Rth(-A) 85 46.17 TW
Thermal Resistance, Junction to Ambient '
VERE: Notes:
1 ko 5 5 Eh A i 425 R PR A 1: Pulse width limited by maximum junction temperature
2: L=80mH, Ias=2A, Vpp=50V, Rg=25 Q, #2Ii%iE 2: L=80mH, Ias=2A, Vop=50V, Rc=25 Q,Starting T,=25C
T,=25C
3: lsps4A, di/dt<100A/us,VDD<BVDSS, i 45 i 3: Isp<4A, di/dt<100A/us,VDD<BVDSS,Starting T,=25°C
T,=25C
4: Jikrlia: Bk oE BE<300us, & 7 <2 % 4. Pulse Test: Pulse Width <300us,Duty Cycle<2%
5: HEAETAERETK 5: Essentially independent of operating temperature
Sl lERBFRIDEEZE
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JIF]

JCS4N9SA

FHIERRZE

ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

On-Region Characteristics

10
TP

g
= ;
o BOTTOM
-
o 1;
£
o
a
=]

0.1 ; Ty iy

0.1 1 10

VDS,Drain to Source Voltage (V)

Transfer Characteristics

10

<

—

-

=

g

=

3

(&)

e 1

g

a2

(=] |

- VDS=40vV

250us Pulse Test

0.1 AR E SN LS

2 3 4 5 6 il 8 9 10
Vss,Gate-to-Source Voltage (V)

250ps Pulse Test ...
Te=150 ¢ !

ID,Drain Current(A)

0.4 L Relia ¢ o il
0.1 1 10
VDS ,Drain to Source Voltage (V)

Breakdown Voltage Variation
vs. Temperature

10
118 /
110
108

=
1.00
085 //
- Notes:
- 1.V, =0

2. 1,=250pA

ud |1

-5 -50 -25 o 25 &0 5 100 125 150
TIC]

On-Resistance Variation vs.
Drain Current and Gate Voltage

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

~ 8 i | H T T
E =
[+] -~
A . E 10 - =+
s ==
c = b
86 O [
2 T [
9 150'C
§ 5 g 1 ; + -
w : |
°. w - |
= 41 — [ L
o] * VGS=0V
[ 4 250ps Pulse Test L 250us Test pulse
Q t Tj=25 T i ;
(14 3 { 0.1 t—ril L e l L]
0 1 2 . 4 5 6 F 00 02 04 06 08 10 12 14
Io.Drain Current (A) VF,Forward Voltage(V)
SililERBIRHEELE
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JIF]

JCS4N95A

45{EEhZ: ELECTRICAL CHARACTERISTICS (curves)

| Capacitance Characteristics

Cds SHORTED

C,Capactitance (pF)

0.1 1 10
Vos,Drain-to-Source Voltage (V)

Maximum safe operating area for
JCS4NISRA/VA/CA/SA

-
o

. Operate in This Area
is Limited by RDSON ...

1 S o

lo,Drain Current(A)

TRIEIA T *Notes:

LA LT Te=25C
L12T=1800C | il
i3 E‘Tngle Pulse :

1 10 100
Vos,Drain-to-Source Voltage(V)

Gate Charge Characteristics

12
Conditions.

= 10 lo=2A 285V
5‘? 3 Tj=26C 475V
z
o 6
S
@
e 4
-
o
9 o0

0 2 4 6 8 10 12 14 16 18

Total Gate Charge, Q, (nC)
Maximum safe operating area for
JCS4N9SFA

I i 5
g Operate in this \\ w&
‘é area |is |imited/ S \\
- by RDSON = 1ims
= T 1om:

2 1 o \\
i / \DCS\
[
a

*Note \
= 1.16=25C

2.1=150°C

3.Single Pulse

001 4 + i
10 100 1000

Drain-Source Voltage(V)

JCS4N9ISRA/VA/CA/SA

Transient Thermal Response Curve for

: .Ncles o 44
1. Tj-Te=PoM* Zeje(t) 4 31|
H 2.I:[)uly Factor D=T1/T2 |

o]

{ERRE AR, SIR o U ot | SsRY
BRI S S IR il
SRR EHEEEH IS L I 1

Zoje(t), Thermal Impedance ('C/W)

T1,Square Wave Pusle Duration(Sec)

10* 10* 10° 10° 10°

Transient Thermal Response Curve for
JCS4N9SFA

Zje(t)Thermal Response

0.0001

D=0.5

0.01 4

0.001

0.000001  0.0001 0.01 1 100 10000 1000000

Square Wave Pulse Durtion(S)
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B.

JCS4N95A

ShEZR~F PACKAGE MECHANICAL DATA

IPAK
E
b1 Ho g
2 —
/ \ i I
-
| A
b | 1] c
| .y —— —
.
r T E T
’ S
|
i
@ Sl EHBEIRBSRAE
H&ZI‘K: 202208F JILIM SIND-MICROELECTRONICS CO L LTD

BAA7 Unit: mm

» W

ML I | i
L[ a1 | 25
AL 0.87 | 1o
b 0.65 | 0.93
bl [ 513 | 5.53
¢ 1040 | 0.60
) | 580 | 640
i 630 | 6.9
L 910 [ 91
: 2, 286BSC
L [o0m | 1L
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B.

JCS4N95A

ShEZR~F PACKAGE MECHANICAL DATA

DPAK
E [
b1 _._"__._
3] / \, CJJ:—
o |
I A7
u#‘ T )
| N -
N B
( |
H = HI
“mlf REEL

e e s ol i i S s

\ | . -
v o | B 36 .
- B
B.00:+0. | $ 1. 50!

L} _lﬁx'
rx:r:;é— o i_ s
E’m.—:,—j’

[ 6.9640. 10 |
A-A

SlEHEFRIAERAE

JILIM SINO-MICROELECTRONICS CO, LT

H

WiAS: 202208F

BALA7 Unit: mm

mim
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 h. 80 6. 40
E 6. 30 6. 90
e 2. 286BSC
L 2. 50 3.:30
il 1. 20 1. 80
L2 0. 60 1. 00
L3 0. 85 1. 30

R
d_
= 0
3
i} B
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B.

JCS4N95A

D1

ShEZR~F PACKAGE MECHANICAL DATA

TO-220MF-K1
E F
L o
WA /‘\‘ I G
S l\“~" J
| RS a
Yy
N
5 _
b, . Q1
i Ve e (W :
I|
| mm_orm
|I <
|
0 SiilERBFRNERZ O
ﬁ}izt—\: 202208F JILIM SIND-MICROELECTRONICS CO L LTD

BAA7 Unit: mm

STUBOL b——r-

N | JAX
L | 45 | 4.9
B | 122 | L4
b | 0.7 | 0.9
. | 0.5 | 0.60
D | 15.6 | 16.1
DL | 9.0 | 9.3

. 2. 54TPE
E | 9.9 | 104
F | 23 | 28
L | 126 | 133
| 31 | 34
0| 32 | 31
0| 26 | 2.9
oP | 3.0 | 35
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®® JCS4N95A

SMEZ R~ PACKAGE MECHANICAL DATA

T0-220C
) A
. P i
— — symbol MIN MAX

- A 430 | 470
]"@'—L‘ 110 | 1.40

B
b 0.70 0.95
Cc
D

= 0.40 0.65

O = 15.20 | 16.20
D2 9.00 9.40

9.70 10.10

e 2.39 2.69
F 1.25 1.40
L 12.60 | 13.60
b L2 2.80 3.20
Q 2.60 3.00

_ Q1 | 220 | 260
’ . ‘ 5 U ¢ P 350 | 3.80

n _mmn 1m0

12

L

SillERNEFRINERAE
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®® JCS4N95A

ShEZR~F PACKAGE MECHANICAL DATA

IPAK-WS2
: A
i b2 i el
=118 ] r:J: SYMBOL .
J L MIN MAX
d N B A 2.15 2. 45
A2 | 0.92 | 1.22
E} b_| 0.52 | 0.72
J bl | 0.68 | 0.88
b2 | 5.18 | 5.48
B [ 1.10 | 1.50
c_ | 043 | 0.63
28 | Az D | 59 | 6.2
J ¥7 - E | 645 | 6.75
o L e 5. 286BSC
. i LI | 0.82 [ 1.22
1—[ . " C 12 [ 090 [ 1.2
o L —H 13 | 2.30 | 2.70
@ SiilERBFRNERZ O
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B.

JCS4N95A

ShEZR~F PACKAGE MECHANICAL DATA

E
ol
T
]
s
©
o

WiAS: 202208F

(=n

H

A
AL
A2
I h—
o __;H““ar___
1|
|_—_
SililERBEFROHEERLE

JILIM SINO-MICROELECTRONICS CO, LT

FAA7 Unit: mm

MM
SYMBOL
MIN MAX
A 430 4 80
Al 1.12 142
A2 254 184
b 0ET 100
c 0.29 052
b1 BAD .00
E 380 10 46
B 154B5C

H 1400 16.00
H2 1.12 145
L 150 310
L1 145 170
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®® JCS4N95A

AEEI
. PR TR O IR 7 07 B A M E SRV TR, TR R, 1T St i
AR

2. WSEITHIATE AR FAR, WA BERE 5 A " A HRICR -
3. {ERLEK BT T AN B S AL B RBUE A, 5 R AL AT R
4. AU HIHUE R EA TSR

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.

BKEAN
EHERNBEFRAERAR

AF R FHARE ERTTIRYIET 99 5
MR%k: 132013

M. 86-432-64678411

L H: 86-432-64665812

Mk: www.hwdz.com.cn

CONTACT

JILIN SINO-MICROELECTRONICS CO., LTD.

ADD: No0.99 Shenzhen Street, Jilin City, Jilin Province, China.
Post Code: 132013

Tel: 86-432-64678411

Fax: 86-432-64665812

Web Site: www.hwdz.com.cn
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