ME N YRR S R
N-CHANNEL MOSFET

ot
FESH MAIN CHARACTERISTICS k% Package
D
Ip 9 A
Vbss 900 V G t }L
Rdson—max 1.35 Q I
(Vgs=10V)
Qg 43 nC S5
Bi& APPLICATIONS
® ST R e High efficiency switch
® i iELA mode power supplies

® LED HiJi ® Electronic lamp ballasts
based on half bridge

e LED power supplies TORa0NE s
TO-247

Pl L Sk FEATURES
© {1 LA ®Low gate charge
O Cyss (JLAH 13pF) ®Low C (typical 13pF)
® JF oG R ® Fast switching
0= AL H A @100% avalanche tested
® 5 it dv/dt fE ) ® Improved dv/dt capability
O ROHS 77 i ® ROHS product TO3PN G

TO-262N

iTH¢{5 5 ORDER MESSAGE

> =

_ WLﬁ #| 5 Order codes 0 i §oo%
- To -2 A -G 75 G i Marking Package
Halogen—-Tube Halogen-Free-Tube Halogen—Reel Halogen-Free-Reel
JCSON9OFT-F-B JCSON9OFT-F-BR N/A N/A JCSON9OFT | TO-220MF
JCSON9OWT-GE-B JCSON9OWT-GE-BR N/A N/A JCSONOOWT | TO-247
JCSON9OANT-GD-B JCSON9OANT-GD-BR N/A N/A JCSIN9OANT | TO-3PN
JCSON9OBT-BP-B JCSON90OBT-BP-BR N/A N/A JCSON9OBT | TO-262N
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JCSIONIOT
HITRABEME ABSOLUTE RATINGS (Tc=257C)
# A B
m B 5
Value (A
Parameter Symbol i
JCSON9OFT ‘ JCSON9OWT/BT ‘ JCS9N9OANT | Unit
o e I — YR AR ELAL H
Eim I B — VR AR B R Voss 900 Vv
Drain-Source Voltage
NN . I
SRR B TD_ - 9 A
Drain Current  -continuous | _
T=100C 6.0* A
OBk IR GE D
Drain Current - pulse Y 36 A
(note 1)
i e MR HE
S5t e MU PR Vess 430 v
Gate-Source Voltage
Bk piReE G2
Single Pulsed Avalanche Eas 858 mJ
Energy (note 2)
THHR GED
Iar 9 A
Avalanche Current (note 1)
HEHPREE GED
Repetitive Avalanche Ear 27.7 mJ
Current (note 1)
TR R B K LR AR
HZE E3D
. dv/dt 4.1 Vins
Peak Diode Recovery dv/dt
(note 3)
Ppb
—oE 36 123.2 186.5 w
Tc=25C
FERLTh Z c
L -Derate
Power Dissipation
above 0.288 0.986 1.492 w/°C
25C
It 1o 24 e S A iR P
Operating and Storage Ty Tste -55~+150 C
Temperature Range
71 S f i IR IR
Maximum Lead Temperature | T, 300 C
for Soldering Purposes
e A2 FELUAL F e v 4 U R 1
*Drain current limited by maximum junction temperature
JA: 201811C 2/14
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JCSIONIOT
E4¥1 ELECTRICAL CHARACTERISTICS
m H i TR %A > 2L Eicl - g 2R A
Parameter Symbol Tests conditions Min | Typ |Max | Units
XS Off —Characteristics
“7“_“/\ Z ji
Fﬁ ﬁﬂ-:lﬁ‘EEr BVDSS |D=250}JA, VGS=0V 900 - - V
Drain-Source Voltage
23 JJSA“E 5= fl:‘i
75 IR SR ABVpss/A Ip=250uA, referenced to .
Breakdown Voltage Temperature . - 098] - | V/IC
. T; 25°C
Coefficient
Vps=900V,Vgs=0V,
T R L N - -1 A
. Ipss Tc=25C
Zero Gate Voltage Drain Current -
Vps=720V, Tc=125C - - 110 | pA
1F [ea) WA A< s FL VAR
Gate-body leakage current, lgsse Vps=0V, Vgs =30V - - 1100| nA
forward
S 1 AR A I LA
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - [-100| nA
reverse
BAPEME On-Characteristics
BRI E HL
\Y Vps =Vgs, [p=250uA 3.0 - |50 V
Gate Threshold Voltage esty bs T Tes P H
Ves =10V, [p=4.5A
es P - 1.18(135 Q
25C
Ves =10V, [p=4.5A
I Roson) | oo, ° - |207[250 Q
s o FL P 100°C
Static Drain-Source Ves =10V, Ip=4.5A
, es P - 13.07(360 Q
On-Resistance 150C
1E [ 5
Vps = 40V, Ip=4.5A (note 4)| - 95| - S
Forward Transconductance Gis bs P
ZNA&KRE Dynamic Characteristics
H F=1.0MHz open drain
2l Rg zop 05 - |30 Q
Gate resistance
i o Vps=25V,
WARE Ciss Ps 1200/ 2150 |2830 pF
Input capacitance Vas =0V,
N . f=1.0MH
fdRs Coss z 100 | 189 | 246 pF
Output capacitance
A By
S IR F i A | C 5 | 13 | 17| pF
Reverse transfer capacitance
FRA: 201811C 3/14
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JCSIONIOT
F4%4 ELECTRICAL CHARACTERISTICS
&4 Switching Characteristics
SEIR B8] Turn-On delay time ta(on) Vpp=450V,1p=9A,Rc=25Q - | 53 |121| ns
_EFHF1E) Turn-On rise time t, (note 4, 5 - 1116|235 ns
SEIR B 18] Turn-Off delay time tq(off) - 197 |199| ns
N B&IsHE] Turn-Off Fall time t; - 169|171 ns
M Ha 7 s B Total Gate Charge Qq Vps =720V, - 1 43|56 | nC
W —J5 F 74 Gate-Source charge Qgs Io=9A - 1 15|40 | nC
M — R F 7% Gate-Drain charge Qud Ves =10V (note 4, 5) - 1 21|50| nC
T — R W R Je i K@UE . Drain-Source Diode Characteristics and Maximum Ratings
1E 1) fe KIS FLIR
Maximum Continuous Drain Is - - 9 A
-Source Diode Forward Current
TE Ta) S Kk HL IR
Maximum Pulsed Drain-Source Ism - - 36 A
Diode Forward Current
1E 1A P
Drain-Source Diode Forward Vsp Ves=0V, Is=9A - - 14 | V
\oltage
S A PRSI 1]
Reverse recovery time b Vss=0V, Is=9A " 9391200/ ns
J2 7] K A2 HLqf oy dlg/dt=100A/us  (note 4) ~ lea1| 15 | uC
Reverse recovery charge
45 THERMAL CHARACTERISTIC
=P N
m H 5 Max Bz
Parameter Symbol JCSONOOWT Unit
JCSON9OFT BT JCSIN9OANT
%ﬁ%%%ﬁﬁﬂ . Rth(-c) 3.47 1.01 0.67 T
Thermal Resistance, Junction to Case
%ﬁ%iﬁ%ﬁﬁﬂ . . Rth(-A) 62.5 50 40 T
Thermal Resistance, Junction to Ambient
Notes:

TERE:
Lo ki B J5E Fh o v 45 1 PR )

2: L=20mH, |A5=9A, VDD=50V, RG=25 Q,Eﬁﬁ%/ﬂ%

TJ=25°C
3:
TJ=25°C

A: ket kot 9E £ <300ps, 5 7 His2 %

5: BASTIERETR
MiAs: 201811C

Isp <9A, di/dt SZOONUS,VDDSBVDss,Eﬁﬁ%E'l

1: Pulse width limited by maximum junction

temperature
2:
TJ:25 C

T\]=25°C

Isp <9A,di/dt <200A/us,VDD<BVpss, Starting

L=20mH, Ias=9A, Vpp=50V, RG=25 Q,Starting

4: Pulse Test: Pulse Width <300us,Duty Cycle<2%
5: Essentially independent of operating temperature
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$%{Ffi%k ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics | Transfer Characteristics
lmp i% o
10 6.7=V // ° £
< 6 ~ < 7
- Bouomsiv ._; ///
- d - JAWEN
V. 150T / 25T
P 1 v
d 1
/ Notes: 7 ]
11 1.2§0p§upulse test__| / fl Notes:
2. T==25C 1.250ps pulse test
— / 2V, =40V
‘ |
1 10 0 2 4 6 8
Vos I Vee M
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
LT 1
~ PP %d
1 10
(@]
z Pz <
5, - %
) Vi=10V — ° 150°C
0:0 S /% - 1 N
// ™ ] J—25¢C
] ] Vesy 20V / / Notep:
. 1.@50us pulge|t
Note=287 ] R P
i 1T
1.0 0.1
0 2 4 6 8 10 12 14 02 03 04 05 06 07 08 09 10 11 12 13 14 15
I [A] Vg [V]
| Capacitance Characteristics | | Gate Charge Characteristics
: 12
L 3a0° C=C+Co(Ci=shorted) Vpe=720V
Z T C,.=Cy*C,, 10 V=450V
& C‘r’szcgd
o SN DR V,,=180V.
c 2x10° C E
g iss g . >
© 8
@ 5
% CDSS (_%4
O wo %
— 5
C >2
rss_ \\\\
10" 10° - ;01 0O 10 20 30 40
vV, QDrain-Source Voltage [V] Q, Toltal Gate Charge [nC]
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JCSI9NI0T

4%fFf%k ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation

vs. Temperature

12

On-Resistance Variation
vs. Temperature

4.Q
/ - s
T 11 2
.qu) / = 3
g L £
(=] _
> / -
2 i
/ : 1.
e Tg\t/es: “ov © o1 Notels:
21,2 2500A 0 ; : ;’Z .150A
s w0 0 2% 5 75 100 125 150 ® s Ts0 25 o 25 50 75 1(|)0 125 150
T, [C] T [C]
Maximum Safe Operating Area Maximum Safe Operating Area
JCSIONI9OFT JCSION9OWT/BT
10°E
§10"
~§ -
g 1
9 -
=2
ok e W MMS 4
SEEAAES 1T.=5C 3
T 27=180°C ]
3. Singe Pulse
o Ll L i Liil i
10 10' 10 0
V, Drain-Souroe Voltage [V] V,,,, Drain-Source Voltage [V]
Maximum Safe Operating Area Maximum Drain Current
JCSIN9OANT vs. Case Temperature
— 10
o =ttt =
L =S5 —Err 8
b y .| <
10' === == =
1S == — Qs
b = — 3
N - H c
Ot = g,
_10‘ % Notes : . 2
1.7,=25°C
27,2150°C
b | 3singlePuse i
10? : ; i H 0
& 10 0 g ? ? T CasZesTemperatulrf["C] “ 150
V., Drain-Source Voltage [V] ¢
FRA: 201811C 6/14
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4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Gate Threshold Voltage Variation Single Pulsed Avalanche Energy
vs. Temperature Variation vs. Temperature
1.05 -
100 10
0.95 \ 09
0.90 E
0% : ; ; ; > 0
> : i i i jd ;
f v v v ) H H H H
0.75 : : ; :
Bl
o g | | | |
0.65 < 05
0.60
% 50 75 100 125 150 04 T
25 50 75 100 125 150
T[C] TIc]

MAc: 201811C 7114
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4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
i P
3 Lt .
L
10° FmD=0.5
g i ] ‘
= T -t - 1
é') — ! -~ il |
Q. T # Notes :
3 T 1.2, ()= 1.85 C/W Max
c — —’ 2. Duty Factor, D=t /t,
% ,_./55557 3 T To= Poy " Zosol®
8 74 Poiy UL
= T I
© |l
£ f S
o
e
'_
5
=
N
107 107 10" 10° 10"

t, Square Wave Pulse Duration [sec]

Transient Thermal Response Curve

T
[
8 —D=0.5
Q il
] | ' n otes :
| 171 Z, ,.(t)=0.52 T/W Max
8 . —0 .27 L DBthil Factor, D=t /t,
@ 10 — T Te=Poy 2o sclt)
1 M R W =T LA
© —0.1=] A
£ '*O!Oé o] LA
o 0. T =
P Fini
: Oi[]zl”/”‘ oM - ey ll
t}o -1 L1 LM A 1|‘
3 0.01 L1 ™ < [t} b
N 102 1 single pulse
10° 107 107 107 10" 10° 10

t, Rectangular Pulse Duration [sec]
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4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve

=3 ]
S e
o e
8 '——‘——‘
5 —
o " # Notes :
% 1. Z, (1) 1 W Max.
v 2 Duty Factor D:t_c"t2
5 3 T Te=Poy ' Zoeld)
£ 1 i p—
Q@ 16 ;
L
|_' 1]
= S
S
N
10° 107 10° 107 107 10" 10"

t,, Square Wave Pulse Duration [sec]
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SMEZ R~ PACKAGE MECHANICAL DATA

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
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 'l <
f |
MiAs: 201811C
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MiAs: 201811C

JCS9N9OT
R~ PACKAGE MECHANICAL DATA
E A
o 5
q} N[0 symbol [MIN  |MAX
J FoTdYe [ A 490] 50
B 295 335
B1 195| 235
il 1] b 145 1.3
a1 e e 050 070
. : D 2090 | 2110
: E 1570 [ 15.90
. s e 534| 554
F 190 210
L 19.40 [ 2040
. L2 403 42
Q 6.00] 6.40
Q1 230 250
P 350 370
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SMEER~F PACKAGE MECHANICAL DATA

TO-3PN fﬁﬁ[ Unit : mm
- — i e

] T symbol | MIN | MAX

| A 455 | 4.95

| L B 290 | 3.20

B1 | 1.90 | 2.20

b | 090 | 1.10

c | 040 | 0.80

| D [19.70 [20.10

E  |15.30 | 15.70

Q i e 5.45(TYP)

L HEUE T F_ [ 190 | 2.10

0 [ L |19.50 | 20.50

{11 — It | | L2 | 305|325

11— H . | =i Q 490 | 5.10

J 1 - | Q1 | 260 | 3.00

| [ — 5 P | 330 | 3.70
| |
| - |

MiAs: 201811C 1214
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MR~ PACKAGE MECHANICAL DATA
T0-262N
A
E F 15
| | symbol | MIN MAX
= A 440 | 490
| b 070 ] 0.95
- I c 0.30| 0.60
| c1 033]| 063
I
J| & l D2 820 9.20
T e seo] Toso
= ||l e 239| 269
nn F 1.20| 135
= | L 1311 14.61
! ol L2 0.85
| i Q 110 |  1.40
J Q1 265| 285
a-4|-4+ £
BAL: mn

MiAs: 201811C
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