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N VB 1 P RS 0N A
N-CHANNEL MOSFET

JCSI10NGST

FESM MAIN CHARACTERISTICS

] 9.5 A

Vbss 650 V

Rdson—max 0.95Q

(@Vgs=10V)

Qg-typ 34 nC
Fﬁig APPLICATIONS
©® ST e e High frequency switching
o Hi T s mode power supply
® UPS iy e Electronic ballast

e UPS

FEamEE FEATURES
© fT AR H Ay ®Low gate charge
® fil Css (MLZUAE 20pF) @ ow C, (typical 20pF )
® JFOCIH AL R ® Fast switching

©® 7 WA IR 4 i 2 i A
® i PT dv/dt fig
O ROHS 77 i

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

4 Package

g |

T0-262 \\‘-

TO-220NF
TO-220MF-K2
_ T ﬁjﬁ 5 Order COdeS” _ g 5 %
A Fo -4 -G X -G Marking | Package
Halogen-Tube Halogen-Free-Tube Halogen-Reel Halogen-Free-Reel
JCS10N65BT-B-B | JCS10N65BT-B-BR N/A N/A JCS10NG65BT | TO-262
JCS10N65ST-S-B | JCS10N65ST-S-BR | JCS10N65ST-S-A | JCS10N65ST-S-AR | JCS10N65ST | TO-263
JCS10N65CT-C-B | JCS10N65CT-C-BR N/A N/A JCS10NG65CT | TO-220C
JCS10N65FT-F-B | JCS10N65FT-F-BR N/A N/A JCS10NG65FT | TO-220MF
JCS10NG5FT-F2-B | JCS10N65FT-F2-BR N/A N/A JCS10N65FT | TO-220MF-K2
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MZE

JCS10NGST
@I ATEME ABSOLUTE RATINGS (Tc=257C)
- g o = )
o H &5 Value fr
Parameter Symbol .
JCS10N65CT/BT/ST |JCS10NG5FT| Unit
¢ e I B — Y5 TR
Bﬁm{)r:ﬁ*)} Ml AR VAN Voss 650 650 Vv
Drain-Source Voltage
RSN . I *
L PR S 95 95 A
Drain Current  -continuous T2100C 6.0 6.0* A
e KDk i moGED
Eij?ﬂﬂ(/qj IR low 30 30+ A
Drain Current — pulse (note 1)
E’E'_‘ “/\ JJS‘
o M Vass +30 v
Gate-Source Voltage
KR B RE R O 2)
%Hﬂ(/ = HHHe=E Ens 713 mJ
Single Pulsed Avalanche Energy (note 2)
FRHHER GF D
BN e I 95 A
Avalanche Current (note 1)
EHEBEERE 0D
ERSHER G Ear 17.8 mJ
Repetitive Avalanche Energy (note 1)
A P e KRR (3 3)
*&a{ifﬁlfkﬁm)x%ﬁ%&@ﬁ ) dvidt A Vins
Peak Diode Recovery dv/dt (note 3)
Po . 178 50 W
Tc=25"
R N
S -Derate
Power Dissipation
above 1.43 0.4 w/C
25C
I v 45 B AT At
Operating and Storage Temperature T3, Tste -55~+150 C
Range
5| S ot e SRR
Maximum Lead Temperature for T, 300 C
Soldering Purposes
i 5 Lt e 4 PR
*Drain current limited by maximum junction temperature
fRA: 201806K 2/13
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JCS10NGST
m H Zi ] - s BN BB BK) B
Parameter Symbol Tests conditions Min | Typ |Max | Units
KAFFEME Off —Characteristics
{Fﬁ_{)ﬁiﬁi% EEL_E BVDSS |D:250|JA, VGSZOV 650 - - Vv
Drain-Source Voltage
2 jSCEI ey ?:;
i LR S ABVpss/A [Ip=250uA, referenced to .
Breakdown Voltage Temperature T 25 - 1068 - | VIC
Coefficient ’
Vps=650V,Vgs=0V,
M T IR AR | oo - -] 10 pA
Zero Gate Voltage Drain Current bss < -
Vps=520V, Tc=125C - - 1100 | pA
T T AR A s HL U
Gate-body leakage current, lasse Vps=0V, Vgs =30V - - 1100| nA
forward
J2 i) MR A s HL U
Gate-body leakage current, lgssr Vps=0V, Vgs=-30V - - [-100| nA
reverse
T A4 On-Characteristics
EIE(EEENES
Gate Threshold Voltage Vs Vos = Ves, 10=2500A 30 1 - 45V
Ves =10V, [p=4.75A
s P - |0.85/0.95 Q
s 25C
Static Drain-Source Rps(on) 133‘@ T - 1149|120 Q
On-Resistance Voo =10V . 1o=4.75A
es mHuE .y T - [221/30| Q
150°C
I a5 3 Vos =40V, Ip=4.75A (note | 82| . S
Forward Transconductance Gis 4) '
ZhA4FME Dynamic Characteristics
FH. .
?:t&e%esistance Rg F=1.0MHz open drain 05| - (32 Q
A N
?f}'ﬁi;adtame Ciss 800 | 1610|2065 pF
iﬁﬂj%%‘: VDS=25V,
i Coss Vs =0V, 60 | 156 | 210 | pF
Output capacitance =1 OMH
A g T z
S m) AR A FL A | Cuoe 10| 20 | 26 | pF
Reverse transfer capacitance
JfiA: 201806K 313
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JCS10NG65T
B4t ELECTRICAL CHARACTERISTICS
FF4EtE Switching Characteristics
ZEIR B E] Turn-On delay time tq(on) Vpp=325V,1p=9.5A,Rc=25Q - 1 68|91 ns
- JFIsHE Turn-On rise time t, (note 4, 5) - |109|150| ns
ZEIR B [A] Turn-Off delay time tq(off) - 1214|300| ns
N F&BHE] Turn-Off Fall time t - | 85 (165| ns
HIHARZ Hi fp 52 B Total Gate Charge Qg Vps =520V , - 134145 | nC
W —J5 F 74 Gate-Source charge Qgs Io=9.5A - 169]15| nC
M —J H44 Gate-Drain charge Qud Ves =10V (note 4, 5) - 112 ]30| nC
I — P WA S g KU (. Drain-Source Diode Characteristics and Maximum Ratings
1E I e RS FLR
Maximum Continuous Drain Is - - 195 A
-Source Diode Forward Current
NSEE NI UREEV
Maximum Pulsed Drain-Source Ism - - 130 A
Diode Forward Current
IE ) s %
Drain-Source Diode Forward Vsp Ves=0V, Is=9.5A - 11.05(14| V
\oltage
B[0P S I )
Reverse recovery time b Vss=0V, 1s=9.5A T 4229000 ns
S )Pk 5 L ey oy dlg/dt=100A/us  (note 4) _ 143180 uC
Reverse recovery charge
#4514 THERMAL CHARACTERISTIC
m H fF 5 ﬁ:}f L VA
Parameter Symbol Unit
JCS10N65CT/BT/ST| JCS10N65FT
45 B ST ARBH
TT\eJrri;I Ii/]esi.ztance, Junction to Case Ring-<) 0.7 25 W
25 2GR #4BH
Theerszesistance, Junction to Ambient Rin-4) 625 625 W
R Notes:
1 Myl sE B i B e 4L R 46 1: Pulse width limited by maximum junction
2: L=14.5mH, Ias=9.5A, Vpp=50V, Re=25 Q il temperature
ZEyE T=25°C 2: L=14.5mH, Ias=9.5A, Vpp=50V, Rc=25 Q,Starting
3: Isp <9.5A,di/dt <300A/us,VDD<BVpss, e 4fi 4k T;=25°C
T,=25C 3: Isp <9.5A,di/dt <300A/us,VDD<BVpss, Starting

4e JRERIR: kb 65 E<300ps, 4 <2 % T=25°C
5: A5 TERETX 4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

JiAs: 201806K

5: Essentially independent of operating temperature
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JCS10NGST

YFiEfiZk ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

l'rop \1I§:/ / %
10
v L
8V |
L4 /
10 6.5
6"
f— 5.5V.
< [Bottom 5 2 .
_D —1
7
/ Notes:
1 1 250ps pulse test
2.T=25C
| |
I I
1 10
Vs V]

10 s
7
< 7
= /7
- /17
150°C / /25C
t 1
I
7 ]
/
7
/ Notes:
/ / 1.250ps pulse
/ / 2. vl=a0v
0. I
2 4 6 8 10
Ves [V]

On-Resistance Variation vs.
Drain Current and Gate Voltage

1.0
0.9
g 0.9 /
— VE=10
= o SOV VY
< o
S o 2
r:.:g 4
0.7
R
A 1 )
0.6 Note =2tC
B L]
0.6 [T 1]
0 2 4 6 8 10 12 14 16 18
Iy [A]
| Capacitance Characteristics |
3x 10 T
(TR C ,=C,*+C,(C,=shorte
2 C,.=C,+C .
0s, ~ds . ~gd
Crs:ng
0]
g 2xfc\
h —
©
o]
Q \\
T 1x1g
)
0 N .

10"
Voltage [V]

10°
V ,cDrain-Source

10

JiAs: 201806K

—

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

L] //
o -1
10 o =
<
i . 25 C
1 150 C
7 /
/
/
/ ] Notes:
/ 1‘. 25‘0ps pulse|t
2. ¥=0
| []
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 11 12 13
Vo [V]
| Gate Charge Characteristics
12
" VDS=520V
= 7
2 vns:szsv\ 7
£ s vDs=130v /,/
S /
v . o7
5 ° /
=]
("]
[
® 4 /
o
"
) /
= 2
0
0 5 10 15 20 25 30 35 40

Qg Toltal Gate Charge[nC]
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JCS10NGST

$F{EfiZk ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
1.2 40
35
L
= 11 3.0
é ’// E 25
% 1.0 E 20
> 2
m % 4s
// s
0.9 Notes: 10 Notes:
L. Ves=0V 0s 1.V =10V
2. 1,=250pA : 2.1,=4.75A
0.8 | | 0.0 I
-75 -50 -25 0 25 50 75 100 125 150 75 -50 -25 0 25 50 75 100 125 150
T,[C) TIT]
Maximum Safe Operating Area Maximum Safe Operating Area
For JCS10N65CT/BT/ST For JCS10N65FT
Operation in This Area 1o =
A S T
i is Limited by Ry o B! 2 o
10ps: L[ 100ps
z —————————————————————————————————————————————————— o 10 — Tms
= 100us =t - . 10ms
g B N
'S 10F 1n1a_. _ % 1 - ID? <
'g 10ms- | :.E [—— Cperation in This Arela I .
DD - ‘ : = [ is Limited by Rposgem
Tk Mg 51y ooms o1 LU N
1T=5C DC ' E SINGLE PULSE
IR CTe=25C
2T =150 C I
} 3 Single Pulse oo [ R
1010‘1 10' 1 1o 1 10 100 1000
Vns Drain-Source Voltage [V] Vps.Drain-to-Source Voltage,\V
Maximum Drain Current
vs. Case Temperature
10
8
<
8o
G
k=
[
54
2
0 . . . . .
25 50 75 100 125 150

T, Case Temperature [ C]

JiAs: 201806K
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$F{EfiZk ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS10N65CT/BT/ST
1 ‘
1
\
3 —
g _-__———"____, "
o -
D - b=0.5 " — =
& il L — //:/::: /
— 0.1 0.2=
[35] - Notes
é 0‘__ - 1Zg 4c(H)=0.7 T/W Max
g . o~ 7~ 7~ 2 Duty Factor, D=t /t,
= 0.05 4~ ' _ 3 Tim Tc=Pom* Ze _uc®)
— il S
Sl L—""0.02 ”
Q - 7 yy —
- P
NG L—o0.01 -~ - o .
S Y
ot single ils | LI
= R‘.f‘, I
1E-5 1E-4 1E-3 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
For JCS10NGSFT
<5} 1 [~ D=0.5 ——-—-‘/
wn
—
s -
% [—o0.2 —
[ "
D_: 0.1 — ~
< __---74/ - > Notes
£ l— 0.05" _— Ve 1Zg 4cH)=2.5C/W Max
E 0.1 | ~ P 2 Duty Factor, D=t,/t,
— -~ 0.02 3Tym Tc=Ppm* Ze ac®
= E o01” -
i e L w\\ PD--l—.‘ —
~ /7| _single pulse yvl Ll O
Ve -‘..I‘tﬂ‘
t
0.01 ,’/ 2
1E-5 1E-4 1E-3 0.01 0.1 1 10

t, Square Wave Pulse Duration [sec]
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' EE JCS10NGST

M2 R~ PACKAGE MECHANICAL DATA

B A
oP F iy

— —— 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

R E 9.70 | 10.10

| M | = e 239 | 269

B | | | : F 125 | 1.40
l | | . L 12.60 | 13.60

1| L2 280 | 3.20

| | ! Q | 260 | 3.00
I | Q1 220 | 260

. ‘ . U ¢ P 350 | 3.80

rn _mm on

A : 201806K 8/13




' EE JCS10NGST

M2 R~ PACKAGE MECHANICAL DATA

T0-262

: I s
symbol MIN MAX
- :I; A 440 | 4.90
- B 110  1.40
= | b 070] 095
| — [ c 030] 060
{ I ct 033 063
:J| - u D2 820| 9.20
W WO : E 9.60 | 10.50
- | | | 239| 269
| i o F 120 1.35
|| L 1311 14.61
| | L2 355| 405
. .. | AN Q 110 1.40
' Q1 265| 285

A : 201806K 9/13




' EE JCS10NGST

M2 R~ PACKAGE MECHANICAL DATA

T0-263

A
. kﬁl SYMBOL MM
g — MIN MAX
__/,E TF A 430 480
Al 112 142
A2 254 284
@ b 0867 100
5 c 02¢ 052
D1 840 2.00
E 980 10.46
- ) 254BSC
r.&.. H 14.00 16.00
T H2 112 145
‘_ L 150 310
N L1 145 1.70
C
=
w7y REEL
oD Pg P Pl
\_\.
\ \>T\‘\ YN IVl Vel M W \m
L,i = = A 7 ANV AN A AN BN AN /
by N | A .
o0 P 9 P ¥ P K
T
A = K 1 P P ]
Rt |24 0.3 10,901 | 1.1520.1 L5200 |15 +0,1/-0
14 (D1 Pl P} P I
I{] RtlLs -0 |4£0.1 Y bz 0,0
Atk [0 B
Fof (4920, 16, 0£0,1

A : 201806K 10/13




MZE

M2 R~ PACKAGE MECHANICAL DATA

JCS10NGST

B} E 3 _F}
N N
O Y B | SYMBOL o
N | MIN MAX
© Q q A 4.5 4,9
| N&w B B 1 47
O b 0.7 0.9
8 ' o 0. 45 0. 60
D | 15.67 | 16.07
I D1 9. 04 9. 20
5| - ] o 2. 54TYPE
— _ g E 9. 96 10. 36
_ P 2. 34 2,74
b Q1 L [12.58 | 13.38
] L1 3.13 193
Q 3.2 3. 4
! Ql 2,56 2,96
CoLe] op | 3.08 3. 28
a
|'I i O 1m0 O 0 | <
f |
JiAs: 201806K
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JCS10N65T
9N 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: 201806K 12/13




