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FESH MAIN CHARACTERISTICS

Ip 9 A
Vbss 900 V
Rdson—Max
1.35 Q
(Vgs=10V)
0g 43 nC

Fi&

® AT O FLYE
® i THHIA
® LED HiA

PR

© fEC AR Ha A

® fi Crss (ML 13pF)
® JF oG R

© 7= i AR 2 2 i AR
® =it dv/dt fiE

O ROHS 7=

APPLICATIONS

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

o LED power supplies

FEATURES

@ ow gate charge

® L ow C, (typical 13pF)
® Fast switching

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

iTH¢{5 5 ORDER MESSAGE

4 Package]

<D

—
g &
—

D

TO-220MF-K1 =

TO-3PB G

TO-262N

b =

_ WLﬁ #| 5 Order codes 0 i Ho%
% 7o -2 A K- 76 B~ Marking Package
Halogen—-Tube Halogen-Free-Tube Halogen—Reel Halogen-Free-Reel
JCSON9OFT-F1-B JCSON9OFT-F1-BR N/A N/A JCSON9OFT | TO-220MF-K1
JCSON9OWT-GE-B JCSON9OWT-GE-BR N/A N/A JCSONOOWT | TO-247
JCSON9OABT-GD-B JCSON9OABT-GD-BR N/A N/A JCSON9OABT | TO-3PB
JCSON9OBT-BP-B JCSON9OBT-BP-BR N/A N/A JCSON9OBT | TO-262N
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JCSIONIOT
BT R ATEME ABSOLUTE RATINGS (Tc=25C)
n A % & % #
Parameter Symbol Value ﬁz
JCS9ON9OFT ‘ JCSON9OBT ‘ JCS9N9OWT/ABT | Unit
%ﬁﬁ*&—ﬁ*&ﬁﬁ%ﬁ Vose 900 v
Drain-Source Voltage
LT P 9 A
Drain Current  -continuous T=100C 6.0* A
OBk IR GE D
Drain Current - pulse lom 36 A
(note 1)
It e MU FEL Vess 430 v
Gate-Source Voltage
Bk piREE G2
Single Pulsed Avalanche Eas 858 mJ
Energy (note 2)
HRHHIR GED
lar 9 A
Avalanche Current (note 1)
HEHPREE GED
Repetitive Avalanche Current | Ear 27.7 mJ
(note 1)
TR S AR R K AR
fks .(E 3 dv/dt 4.1 Vins
Peak Diode Recovery dv/dt
(note 3)
Pp
T T=25°C 45 123.2 186.5 w
Power Dissipation Derate W/
above 0.36 0.986 1.492 ’
25C C
I e 45 B AT IR FE
Operating and Storage T3, Tste -55~+150 C
Temperature Range
51 e e e R
Maximum Lead Temperature | T, 300 C
for Soldering Purposes
I P R I e v 4 i PR A
*Drain current limited by maximum junction temperature
JRA: 202210F 0 Sl ERBFizIOEIE LS 2/13
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JCSIONIOT
44 ELECTRICAL CHARACTERISTICS
m H i 2% A 1> ZNE:: Eicl - g N:2E A
Parameter Symbol Tests conditions Min | Typ |Max | Units
XA&PFME Off —Characteristics
i“_“/\ 7 ji
Fﬁ ﬁa}g%r BVDSS |D=250}JA, VGS=0V 900 - - V
Drain-Source Voltage
2% JJSA“E Ep= ‘i
75 IR SR ABVpss/A Ip=250uA, referenced to .
Breakdown Voltage Temperature . - 098] - | V/IC
. T; 25C
Coefficient
Vps=900V,Vgs=0V,
ZM TR S e - -1 A
. Ipss Tc=25C
Zero Gate Voltage Drain Current -
Vps=720V, Tc=125C - - 110 | pA
1E [ AR A s FL i
Gate-body leakage current, lasse Vps=0V, Vgs =30V - - 1100| nA
forward
ST WK A U R
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - [-100| nA
reverse
BAHRE On-Characteristics
RN
\Y Vps =Vgs, [p=250uA 3.0 - |50] V
Gate Threshold Voltage esty bs ™ es P H
Ves =10V, [p=4.5A
es P - 1.18(135 Q
25C
Vss =10V, [p=4.5A
e Roson) | oo, ° - |207[250 Q
s o HL P 100°C
Static Drain-Source Ves =10V, [p=4.5A
, es P - 13.07(360 Q
On-Resistance 150°C
E A5
Vps = 40V, Ip=4.5A (note 4)| - 95| - S
Forward Transconductance Gis oS P
ZNA%E Dynamic Characteristics
H F=1.0MHz open drain
% L Rg Zop 05 - [30] Q
Gate resistance
il 7 Vps=25V,
MARE Ciss DS 1200| 2150|2830 pF
Input capacitance Vas =0V,
A . f=1.0MH
fdes Coss z 100 | 189 | 246 pF
Output capacitance
A Y
S I A HLAS | C 5 | 13 | 17| pF
Reverse transfer capacitance
JRA: 202210F 0 Sl ERBFizIOEIE LS 3/13
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JCSINOOT
HB4¥M4 ELECTRICAL CHARACTERISTICS

F-&4%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&BsHE] Turn-Off Fall time t; - 169|171 ns
M Ha 7 s & Total Gate Charge Qq Vps =720V, - 1 43|56 | nC
Mt — V5 Ha 4 Gate-Source charge Qqs Io=9A - 11540 nC
W — R F74 Gate-Drain charge Qud Ves =10V (note 4, 5) - 1 21|50| nC

T — IR W R S i K#E (. Drain-Source Diode Characteristics and Maximum Ratings

1E ) e K IESE FEL
Maximum Continuous Drain Is - - 9 A
-Source Diode Forward Current
NAGSoN LN
Maximum Pulsed Drain-Source Ism - - 36 A
Diode Forward Current
1E 7 B
Drain-Source Diode Forward Vsp Ves=0V, Is=9A - - 14 | V
\oltage
=N
BRI ) tr - 1539/1200| ns
Reverse recovery time Ves=0V, Is=9A
1 dig/dt=100A/us note 4
R I g o : o (oted) ol s o
Reverse recovery charge
A THERMAL CHARACTERISTIC
=N -
m H 75 Max LRIV A
Parameter Symbol Unit
JCS9N9OFT |JCS9N9OBT |JCSIONIOWT/ABT
2 B S AR
R E BRI , Rigc) | 2.756 1.01 0.67 CIW
Thermal Resistance, Junction to Case
25 RIS AR
R EFR A _ _ Rih(-a) 62.5 50 40 CIW
Thermal Resistance, Junction to Ambient
R Notes:

Lo Dk 96 32 e i 2 i PR )

2: L=20mH, 1as=9A, Vpp=50V, Rs=25 Q,2if45E

T,=25C

3: lIsp <9A,di/dt <200A/us,VDD<BVpss,ftlfi4hii T;=25C

4: FPIR:  Bkeh9E B <300ps, A Hs2 %
5: HASTIEEELR

JfiAs: 202210F

¢

1: Pulse width limited by maximum junction temperature

4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperature

Bl lEREB F iR NERZ 6

HJILIN SINO=-MICROEL

2: L=20mH, las=9A, Vpp=50V, Rc=25 Q,Starting T,=25C

3: lsp SOA,dildt <200A/us,VDD<BVoss, Starting T)=25°C
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JCSI9NI0T

4%1{F#heE ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics

Transfer Characteristics

l Vss
Top 15V
10
e{x/ //
o e
. 10 6.5 —
< 6"
— 5.5V.
o | Bottom 5
S A
.
P
rd
/ Notes:
14 1. 2§Op§ pulse test__|
2.T=25C
|
I
1 10
Vs [V]

10 7
< 7
= /7
- /
JAWAN
150C / 25C
1  —
F—7
—1
[ ]
/ | Notes_:
/ 1.250ps pulse test
/ 2V, =40V
0.1 |
0 2 4 6 8
Vee M

On-Resistance Variation vs.
Drain Current and Gate Voltage

16
)
— 14 b
5
- vl =10v
2 L~
o [ -~
12 /
V=20V
’sgﬁ‘ GS
Note:T=25C +—
10 [l
[ [ ]
0 2 4 6 8 10 12 14
I, [Al
Capacitance Characteristics |
—_ T
W 30 CEfC;‘*Cg—d(Cg:ShOH e )
‘E \\\\\\\ Co s ?Cds+cgd
\Er;:ng
o T
(&) R R -
é 210° on
o
g COSS
S 1x10°
o X —
C
rss. ~—
10" 10° 10*
V , [Drain-Source Voltage [V]
fRA: 202210F

QEHEETEEgHﬁfﬁEEEEI

JILIN SINO-MICROELECTRONICS CO, LTD

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

1 L1
% A
LT | ]
10
E NN 72 N N N I v
_ 150°C
1 AN / /
v A
/ / 25C
/ / N otep:
1. 250ps pulse]|t
g

0.
0.2 0.30.4050.60.70.80.91.01.11.21.31.41.¢t
Vs [V]

Gate Charge Characteristics |

—12
> 2
- V=720V
@0 V=450V
©
Se V, =180V
[}
o <
S5 6
o
(%]
w4
©
LD(/)
>72

0

0 10 20 30 40

QgToItaI Gate Charge [nC]
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4%fFf% ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation
vs. Temperature

I, Drain Current [A]

Ve Drain-Source Voltage [V]

1.2
4.0
35
T 11 /
ﬁ L = 0
€
58 10 g 20
> / <
m T 15
/ 5
os Notes: © 10 Notes:
1.V, .=0V _
2.1,= 2500A 0s e
o 2. 1,=4.5A
08 | 0o |
75 50 25 0 25 50 75 100 125 75 -50 -25 0 25 50 75 100 125 150
T, [C] T,[C]
Maximum Safe Operating Area Maximum Safe Operating Area
JCS9IN9OFT JCS9N90BT
100 ‘ . -
il = tE=== OpetioninThsArea =
= F== islimiedby R, —
= Pz L D3 (-
<10 = Erazee
z E =
c 5
g g 10° = =
S 5
© D [
5 10" W Notes : . : —
= WT.=5C I
- 2T=1C ]
[0 3 sngenss |
. . - e Lo bl
Drain-Source Voltage(V) @ 1 _ © ©
V., Drain-Source Voltage [V]
Maximum Safe Operating Area Maximum Drain Current
JCS9N9OWT/ABT vs. Case Temperature
10
10°
- 8
_ <
10 £ £
0%
3
0
£
F g 4
10' = 2
— aT=w0C = o=
T 3 SinglePuse L
10° —— 0 : : : - .
1« 10 10 W0 25 50 5 100 125 150

T, Case Temperature [C]

fRAS: 202210F 0 SiliERBFRNEELAE 6/13
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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
0.9 E
_ 08 i > 0
2 1 g 1 ;
: ) : :
0.75 - :
£ 0 \
070 g :
>
0.65 < 05
0.60
% 50 75 100 125 150 04 T T T
25 50 75 100 125 150
T[C] TIc]
Transient Thermal Response Curve
JCSIONOOFT

0.01

Zjc(t)Thermal Response

0.001

0.0001 T T T T T T T
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10 100

Square Wave Pulse Durtion(S

Transient Thermal Response Curve

T
I
2 T -
£ Fo=05 i L
O [ L N
7] | ' T 143 # Notes :
= [ 1 1.2, ,.(t) = 1.01°C/W Max
2 =0 2] ,_—'// 2. Duty Factor, D=t /t,
é 10 ] 3T -Te=Poy " Z, ()
N A
TS z
e =
g [_0.05 I =
= PP W fll L
= L 0.027 L1 e .
= ] 1 1 A1 - H
4] /D !0 1J/ ’/’ \ .‘th
@ V| - re
N 102 A single pulse
10° 107 107 107 10" 10° 10

t, Rectangular Pulse Duration [sec]

fRAS: 202210F 0 SiliERBFRNEELAE 7/13
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4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve

JCS9N90 WT/ABT
10° ‘
= [
o SN =
S D =0.5 L
8 i )
c i ERE T
o e P
Q. | 0.2 i __.///’! 5 Notes -
& 10 ‘ T St 17, (/=067 C/W Max _Li]
o ' P 5 Z 2. Duty Factor, D=t /t,
T =01 3T To= Py Ze o)
i - P < : ‘)
£ gt B )
5 £-20.057 A . = |
= T i /’
= P e g
~ L 0021~ 1
% 0.01 -~ ’,f‘ - -}
> N = IP ¢
N 10 siGtepttse
107 107 107 107 107 10° 10"

t,, Square Wave Pulse Duration [sec]

fRAS: 202210F 0 SiliERBFRNEELAE 8/13
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SMEZ R~ PACKAGE MECHANICAL DATA

- E - .L}
Y N
“om Yl ° | SYMBOL . —
(A | MIN MAX
O Q C A 4.5 1.9
| =N a N B 1. 47
O b 0.7 0.9
a ' ¢ 0.45 0. 60
D 15.67 | 16.07
I D1 9. 04 9. 20
o] - [ e 2. 54TYPE
B | I E 9. 96 10. 36
c F 2. 34 2. 74
. B Q1 L 12.58 | 13.38
— L1 3.13 3.33
Q 3. 2 3.4
H Ql 2.56 2.96
oV e Y DPp 3. 08 3. 28
a
|'I a1 T im0 O 11 | <
! |
WA : 202210F 0 Bl ERB FRNERL S 9/13
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SMEZ R~ PACKAGE MECHANICAL DATA

E A
l pu 5

q} L e =N @ symbol |MIN MAX
) {}}\ S e A 490 5.10
B 295| 335
[ B1 1.95 2.35
ST T ‘ b 145| 135
o e e 050 070
| - I y-b D 20.90 21.10
c ! E 15.70 | 15.90
v . e 534| 554
F 190 240
L 1940 | 20.40
—— L2 403| 423
Q 6.00 6.40
Qf 230 250
P 3.50 3.70

fRAS: 202210F 0 SiliERBFRNEELAE 10/13
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SMEER~F PACKAGE MECHANICAL DATA

TO-3PB
: o [Tws

symbol [ MIN | MAX

F A 460 | 5.00

B 2.90 | 3.20

B1 1.90 | 2.20

b 0.90 | 1.10

c 0.50 | 0.70
D 19.40 | 20.40
E 15.40 | 15.80

e 5.45(TYP)

F 140 | 1.60
L 19.50 | 20.50

L2 3.30 | 3.70

Q 490 | 5.10

T Q1 1.30 | 1.50

i P 3.10 | 3.50

JRAs: 202210F SillERBFRIZEEAD 1113
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SMEZ R~ PACKAGE MECHANICAL DATA

T0-262N
A

E F 15
| | ™ symbol MIN MAX
= A 440| 4.90
| b 070] 095
- I c 030 060
| c1 033| 063

I
]| S t D2 820 920
| —_—
01 " E 9.60 | 10.50
= |l . e 239| 269
nn F 120 1.35
= || L 1311 1461
Ll s o L2 0.85
| i Q 110  1.40
¢| . Q1 265| 285
legeq
Bf7: m

JILIN SINO-MICROELECTRONICS CO, LTD
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AEEW
1. MR T B A PR A B ™ R A & 2 N B A B AR, Ay =, T TR i 5 A E

7

2. VKISV AT A AR, A BER I 5 A R AR .

3. FEFEEBCTHIN T AN S RO A0 e R BUE AR, 5 U 2 R BE AL T FE A

4. RULHPIA A EA T A5 F

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.

BRAERAN

EHEREB TFRBBIRAE

AFbE: ARG ERTTIRYIET 99 5
Mi4: 132013

HHl: 86-432-64678411

f£¥: 86-432-64665812

Pk 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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