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JCS40N25C

FESH MAIN CHARACTERISTICS

Ip 40A

Vbss 250V

Rdson—-max@Vgs=10V) 69mQ

Qg—typ 50. 3nC
i APPLICATIONS

® ST O HL
o A
® UPS i
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L PIPSEIEEN

® /- i A et =5 P

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e UPS

FEATURES

@ ow gate charge

® L ow Css (typical 34pF)
® Fast switching

4 Package]

g |

TO-220MF-K1 D

G

5

TO-263

@ 100% avalanche tested G

® =it dv/dt BE S @ Improved dv/dt capability

O ROHS 77 i, ® ROHS product

T #{& B ORDER MESSAGE

T ES Order codes .
= - e e EliE ES ]
Lt RE-FE Gk oGy Marking Package
Halogen—Tube Halogen—Free-Tube Halogen—Reel Halogen—-Free—Reel
JCS40N25FC-F1-B | JCS40N25FC-F1-BR N/A N/A JCS40N25FC | TO-220MF-K1
JCS40N25SC-S-B JCS40N25SC-S-BR | JCS40N25SC-S-A | JCS40N25SC-S-AR | JCS40N25SC TO-263
JCS40N25WC-W-B | JCS40N25WC-W-BR N/A N/A JCS40N25WC TO-247
0 SiilEREBFRInERAE
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JCS40N25C
BT R ATEME ABSOLUTE RATINGS (Tc=25C)
¥ E B
m B 5
Value (A
Parameter Symbol )
JCS40N25FC ‘ JCS40N25SC ‘ JCS40N25WC | Unit
i e U A — YA ELIA FEL
Bfim P — JE A B L Voss 250 Vv
Drain-Source Voltage
NN . I
SRR -i%@ 40 A
Drain Current  -continuous )
T=100C 25" A
OBk IR GE D
Drain Current - pulse Iom 160 A
(note 1)
i e MR HE
H5¢ e AR FEL Vess 430 v
Gate-Source Voltage
RS B REE GE 2)
Single Pulsed Avalanche Eas 800 mJ
Energy (note 2)
R OE D
T IR e 20 A
Avalanche Current (note 1)
HEEHAEE kD
Repetitive Avalanche Current Ear 29 mJ
(note 1)
TR S A B K L AR AL
R (3
& /. dv/dt 2.05 Vins
Peak Diode Recovery dv/dt
(note 3)
Po
—or 242 305 477 w
Tc=25C
g SIES Ny
L -Derate
Power Dissipation
above 1.94 2.44 3.82 W/C
25C
R e 45 AT IR
Operating and Storage Ty, Tste -55~+150 C
Temperature Range
51 e e e R TR
Maximum Lead Temperature TL 300 C
for Soldering Purposes
5 1% FEL A Y i v 4 i R 1
*Drain current limited by maximum junction temperature
0 SillERBEFRIRERLAE
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JCS40N25C
B4 ELECTRICAL CHARACTERISTICS
m H Z = A2k BN BEE KB fr
Parameter Symbol Tests conditions Min | Typ Max [Units
KEFFME Off —Characteristics
i“ _7/\ JJS‘
ﬁ . EHTT?EEJ_A BVpss |D=250|JA, Ves=0V 250 - - V
Drain-Source Voltage
2% JJSA:EI = »i
75 R R e ABVpss/A |Ip=250uA, referenced to .
Breakdown Voltage Temperature . - 026 - | V/IC
- T, 25C
Coefficient
. . . Vps=250V,Vgs=0V,
FMHE T IR s R o - - |1 HA
. Ipss Tc=25C
Zero Gate Voltage Drain Current -
Vps=200V, Tc=1257C - - 110 | pA
AE T AR A I HL U
Gate-body leakage current, lessF Vps=0V, Vgs =30V - - 1100 | nA
forward
S AR A s FEL A
Gate-body leakage current, lessr Vps=0V, Vgs=-30V - - |-100| nA
reverse
BAHRE On-Characteristics
EIEEENES
V Vpbs =Ves, [p=250uA 2.0 - 4.0 \%
Gate Threshold Voltage Gstn ps T ves P H
A 336 P P
Static Drain-Source Roson)y  [Ves =10V,  1p=20A - 49 | 69 | mQ
On-Resistance
1E[A] 5
Vps = 40V, Ip=40A (note 4)| - 335| - S
Forward Transconductance grs bs °
ZhZA4%ME Dynamic Characteristics
v w
MNBE Ciss . 1013|2678 pF
Input capacitance Py
i HL TR
. Coss Vas =0V, - 512 | 716 | pF
Output capacitance
2 =M
H [
HJ - Crss - | 34 | 47 | pF
Reverse transfer capacitance
@ siliilERB FRIOER L6
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@@ JCS40N25C

¥4 ELECTRICAL CHARACTERISTICS

&84 Switching Characteristics

SEIRIE ] Turn-On delay time ta(on) - 133.4/50.1| ns

= FFAFE] Turn-On rise time tr xDD=_11205\>/’|D=40A’RG=250 - 131(197| ns
N N . GS —

SEIR I ] Turn-Off delay time ta(off) (note 4. 5) - 1152(228| ns

"N B[] Turn-Off Fall time ty - 1135(203| ns

M Ha 7 s & Total Gate Charge Qq Vps =200V , - |50.3/65.5| nC

it — Y i Gate-Source charge Qus I=40A - |115| - | nC

Mt — JRi L Gate-Drain charge Qud Ves =10V (note 4, 5) - |21.4| - | nC

T — IR AR R S K E 18 Drain-Source Diode Characteristics and Maximum Ratings

1E [ fi R AR FLIRL

Maximum Continuous Drain Is - - 140 A

-Source Diode Forward Current

TE a) S Kk HLIR

Maximum Pulsed Drain-Source Ism - - 1160 A

Diode Forward Current

E@E% . Vsp Ves=0V, Is=40A - - 114 V

Drain-Source Diode Forward Voltage

S P S )

Reverse recovery time b ZIGZQZOOL\S/ZMA " |204] - ms

R o, 4)F t= us  (note el o

Reverse recovery charge

%Y THERMAL CHARACTERISTIC

=N
o H =) Max Bfr

Parameter Symbol Unit
JCS40N25FC| JCS40N25SC |JCS40N25WC

2R TE AP

Thermal Resistance, Junction to Rth(-c) 0.43 0.34 0.22 T
Case
45 B EE R HBH
Thermal Resistance, Junction to Rth(-A) 62.5 62.5 62.5 T
Ambient
Notes:
a 1: Pulse width limited by maximum junction
1 ko B B o o 4 R R ] temperature
2: L=0.8mH, Ias=40A, Vopo=50V, Re=25 Q,ilLiss 2: L=0.8mH, Ias=40A, Vop=50V, Re=25 Q,Starting
W T,=25°C T)=25C
3: Iso <40A,di/dt <300A/us,VDD<BVoss, 44l 3: Isp <40A.di/dt <300A/us,VDD<BVbss, Starting
T=25C T)=25C
4: BlopIUAR: ki 9EE<300ps, 4 2% 4: Pulse Test: Pulse Width <300us,Duty Cycle<2%
5: FAE TARREZLR 5: Essentially independent of operating temperature
0 SillERBEFRIRERLAE
Wizi—(: 202305A JILIN SINO-MICROELECTRONICS CO,,LTD 4/10




@@ JCS40N25C

4%14F#heE ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics | Transfer Characteristics
100 [Top 1:%\/ =gfft 10 »
v = H 7
) A 1] = /
z O = /7
o FBottom = - 150 / / \
L I <. / 25°C
1= 1 11—
: F
== // ll
Notes: / <
01 1. 250ps pulse test== [ !1\‘.O2t§(;ps pulsel
2. 15225 / / z.vDS]'=4ov ‘
0ot [T 01
0.1 1 10 2 4 6 8 10
Vos M Ves M
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
0.20
AT
100
— 015
=)
z <10 =
o x /
o 0.10 V_.=20V. - 7 25°C
o VL =10V ” e an
,,//;ﬁ/) ' 7 =0T Notes:
e e ——— / /’ 1. 250ps pulse]t
N?te:TJf25°IC / 2.V =0V
[ 1] . il
0 20 40 60 80 100 120 0.20.30.40.50.60.70.80.91.01.11.21.31.41.51.¢€
I, [A] Vs L [V]
Capacitance Characteristics | | Gate Charge Characteristics
10000 oy
> |
\ £y V=200V
0
1000 =~ s V=125
% \ S Vgs=50V ==
: 100 \ o %
S S
o
§ S o /
10 24
@
o, /
>72
1
L 10 100 1000 0O . 10 . 20 . 30 . 40 . 50
Drain to Source Voltage (V) Q,Toltal Gate Charge [nC]
0 SillERBEFRIRERLAE
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JCS40N25C

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
1.2
4.Q
_ ’//,/’ ;; 3.9
T 11 / M 3 d
\ZT,, L0 ;A 2.4
> -
- // Y -
o Notes” | o Notes?
LVesT, A 1. v=10
2-|'D=25(|3PA 9 2.,=20.0A
0'8-75 50 25 0 25 50 75 100 125 150 o'—c75 -50 -25 0 25 50 75 1(|JO 125 150
T[C] T.[C)
Maximum Drain Current Maximum Safe Operating Area
vs. Case Temperature For JCS40N25FC
40 _— :
< Olpquatlilolr]‘in ThistArea
= e ~is Limitedthm=Reseq-
- 10 D,S(Qﬁ ———=10y
= — S N EM RN ‘\\ \\IJT\\
< ) m— e T S T T 00 s
5 10 10ms =
0 ;
c? E SNER
g - -100ms——|
0 DD NG
10 T Note: e
1 T1=25¢C
2 1=150°C
3 Single Pulse
0 : . . 10°* ’
% 50 7 100 125 150 1° 10" 10°
T, Case Temperature ['C | V,s Drain-Source Voltage [V]
Maximum Safe Operating Area Maximum Safe Operating Area
For JCS40N25SC For JCS40N25WC
1000 - : 1000 -
Smglenpulse Single pulse
Te=25"C Te=25°C

I(A)

Io(A]

1
1 10 100
' Drai:l?Source Voltage[:;'n]n 1o Drain-Source Voltage(V)
Sl KB FRIAEIR LA
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@@ JCS40N25C

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS40N25FC

1
L
17 | 1 1 =
- e
@D [T] LT B Z
2 0.1 o2 | L] ////::'//
g 0.1 5 Notes:
S =T T = 1Zg 4 ()=0.43°C /W Max
= [~ 0.05 T 2 Duty Factor, D=t4/t,
= | 0.021] gl 3TymTc=Pom™ Ze _uc®
o = THH LA 1
= 0.01 ™ ol | [
oo gl ingl | - t
single pulse B
1E-5 1E-4 1E-3 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
For JCS40N25SC
1
0.1

Zinse ('CIW)
Q
=

-

Lty tactor
D=t1,/t2
Tira Te=Posa " ZaruclT)

0001

00001 T T T T T
O DO 0. OO0 1 00001 0001 0.0 0.1 1
tp(sec)
Transient Thermal Response Curve
For JCS40N25WC
1
0.1

e 'CIW)
=
2

-

Dty tactor
D=11,t2
Tisa Te=Posa™ ZaruclT)

0001 A

0.0001 T T T T T
.00 0. 0001 C.0001 .00 0.01 0.1 1
tp(sec)

a Sl B FREAERLAE
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D.

JCS40N25C

D1

SMEZ R~ PACKAGE MECHANICAL DATA

TO-220MF-K1

L1

STMBOL ———

N | X
L | 45 | 49
b | 12 | 1w
b | 0.7 | 0.9
c | 0.5 | 0.60
D | 156 | 161
DL | 9.0 | 9.3

c 2. 5ATVPE
E | 99 | 10.4
F | 23 | 28
L | 126 | 13.3
| 31 | 3.4
0| 32 | 31
0| 26 | 29
oP | 3.0 | 353

JiA<: 202305A
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SME R~ PACKAGE MECHANICAL DATA
TO-263
A

E A1l W

L ig — SYMBOL [ MAX
’/E T A 430 480
Al 142 142
A2 254 284
@ b 067 100
h ¢ 0% 052
[ 840 200
E 2.80 10.45
) - ) 254
I_._..A H 14,00 16.00
=T T Hz 142 145
i L 150 310
. A L1 145 1.70
£
| _
47t REEL
o0 Pil P P
LY =
\
\\I \ l\l [=£]
I o W n W W W | P W A A W T P a0 W W e W W e W |
I k_\{\._.}k_}'\_f\_f s 2 L i W A S Y L AN AT ]

\ -
/T | | /= -
LI = A I P16~ ¢ |r
Y 1
\ N

T
) FEREtHL  (UNIT:om)
Ak |y Al E F D
= 44— |1 +0.3 10,901 [ 1,750, IS0 |15 +0.1/-0
A4 D1 Pl ) P T
[ Rt Ls snaf-0 |4£0.1 1401 16£0,1 0,350, 03
R0 BY
Fo (4001 16020, 1
SililEMEBFROEIREE
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@@ JCS40N25C

SMEER~F PACKAGE MECHANICAL DATA

e
A symbol [MIN  |MAX
F P A 490 510
T\W B 2.95 3.35
{ :@ i B1 1.95 2.35
= b 1.15 1.35
c 0.50 0.70
D 20.90 21.10
— J E 15.70 15.90
J | e 5.34 5.54
| B1 F 1.90 210
J b L 1940 | 20.40
J L2 403 423
Q 6.00 6.40
\ \ q Q1 2.30 2.50
P 3.50 3.70
SlEHBIROGIRAE
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