T.

JCSANGSE

FESH MAIN CHARACTERISTICS )

Ip 4.0 A gJ

Vbss 650 V

Rdson_max 2.5Q S

(Vgs=10V)

Qg-typ 11.9nC
Hi& APPLICATIONS
LYW= R e High frequency switching 10 KBS IPAK +7p°
® iR mode power supply
® LED HiJ e Electronic ballast w

e LED power supply \?@

PR FEATURES e
© {1 HL A ®Low gate charge IPAK-WS2

® ik Cos (M7 2.2pF)

L PIPSEIEEN

® - i A et =5 P

® =t dv/dt fE
O ROHS 7= i

®Low C, (typical 2.2pF)
® Fast switching

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

VT #5455, ORDER MESSAGE|

TO-126-K1
TO-126F

il #& &l 5 Order codes

- - BoE | # %

A - To -2k A -Gt 76 B -Gt Marking Package

Halogen-Tube | Halogen-Free-Tube | Halogen-Reel | Halogen-Free-Reel
JCSANGSFE-F1-B JCSAN65FE-F1-BR N/A N/A JCSANGSF TO-220MF-K1
JCSANGSFE-F2-B JCSAN65FE-F2-BR N/A N/A JCSANGSF TO-220MF-K2
JCSANGSVE-V-B JCSAN6S5VE-V-BR N/A N/A JCSANGSV TPAK
JCSANG65RE-R-B JCSAN65RE-R-BR JCSANGS5RE-R-A JCSAN65RE-R-AR JCS4ANG65R | DPAK
JCSANGSVE-VQ-B JCSAN65VE-VQ-BR N/A N/A JCSANGSV TO-251N-S2
JCSANGSVE-V5-B JCSAN65VE-V5-BR N/A N/A JCSANGSV TPAK-WS2
JCSAN65BE-B-B JCSAN65BE-B-BR N/A N/A JCS4AN65B T0-262
JCSAN6SME-M-B JCSAN6SME-M-BR N/A N/A JCSAN65M TO-126-K1
JCSAN6SMFE-MF-B JCSAN65MFE-MF-BR N/A N/A JCSANGOMF | TO-126F
SiiilERBFRIGARZE
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T.

JCS4ANGSE
BT R ATEME ABSOLUTE RATINGS (Tc=25C)
¥ E
m H 5 Value B
Parameter Symbol JCS4NG5FE JCS4NG5RE/VE/B | fif
(TO-220MF-K1/TO-220MF-K2) E/ME/MFE Unit
%%iﬁ*&—%*&ﬁ?ﬁ%& Voo 650 v
Drain-Source Voltage
. . . Ip 4.0 A
S o5 C
Drain Current -continuous . 2.5 A
T=100C
=N CU N R
Drain Current - pulse lom 16 A
(note 1)
H e W HEL Ve 430 v
Gate-Source Voltage
kS B RERE GE 2)
Single Pulsed Avalanche
Eas 256 mJ
Energy
note 2)
FAHER GED
Avalanche Current lar 4.0 A
(note 1)
HEEHEEE GED
Repetitive Avalanche Current Ear 11.0 mJ
(note 1)
TR I e R A2 B K L R AR
HE (F3) dvidt 5.5 Vins
Peak Diode Recovery
dv/dt (note 3)
Pp 40.1 176 w
Tc=25C
ﬁjﬁt&y}% L -Derate w/
Power Dissipation 0.32 141 .
above C
25C
I e 5 AT IR
Operating and Storage T3, Tste -55~+150 C
Temperature Range
51 2 e e PR IR
Maximum Lead Temperature T. 300 C
for Soldering Purposes
I 1 R AT e v 4 i PR A
*Drain current limited by maximum junction temperature
SliERBFRHARZE
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@@ JCS4ANGSE

E4¥4 ELECTRICAL CHARACTERISTICS

m H 5 A% BN A \K AL
Parameter Symbol Tests conditions Min | Typ Max |Units
XAHME Off —Characteristics
?9_“/\ 7 :'3
}Fﬁ ﬁﬂiﬂ;%}— BVDSS |D:250}JA, VGS:OV 650 - - V
Drain-Source Voltage
2F B R iR R
% it SR ABVpss/A|lp=250uA, referenced to .
Breakdown Voltage Temperature . - 1065 - V/C
- T; 25°C
Coefficient
Vps=650V,Vgs=0V,
S SRR AN - - |10 pA
. Ipss Tc=25C
Zero Gate Voltage Drain Current -
Vps=520V, Tc=125C - - 1100 | pA
1E [ AR A I LR
Gate-body leakage current, lasse Vps=0V, Vgs =30V - - 100 | nA
forward
S e AR A T LR
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - [-100| nA
reverse
TEA4EH: On-Characteristics
AR [ENCENES
\Y Vps = Vgs, [p=250uA 2.0 - 4.0 \Y
Gate Threshold Voltage esty bs ™ es P H
Ves =10V, [p=2.0A - 119 |25 Q
A Sl L H Vgs =10V, 1p=2.0A 33 | 6 a
Static Drain-Source Roson)  |100°C )
On-Resistance Ves =10V, 15=2.0A
es P - 50| 9 Q
150°C
1k : Vps = 40V , Ip=2.0A (note
B o os 0 Cliasl L | s
Forward Transconductance 4)
A% Dynamic Characteristics
FRH. .
ey . Rg F=1.0MHz open drain 3.1 Q
Gate resistance
i1\ HLZ Vps=25V,
MNRE Ciss DS 100| 540 | 890 | pF
Input capacitance Vss =0V,
A . f=1.0MH
miRE Coss z 10 | 55 | 100 pF
Output capacitance
At PR
RFfem A _ Crss 05 22|10 | pF
Reverse transfer capacitance
SliERBFRHARZE
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T.

JCS4ANGSE

E4¥4 ELECTRICAL CHARACTERISTICS

FF-&4%4: Switching Characteristics

SEIR I} [E] Turn-On delay time tq(on) Vpp=325V,Ip=4.0A,Rs=25Q| - | 21| 58 ns
_EFFiHE Turn-On rise time t, (note 4, 5) - 18| 52 ns
SEIR B (8] Turn-Off delay time tq(off) - 136 | 90 ns
N E&I [A] Turn-Off Fall time t - 116 | 50 ns
Mt Ha i 5 2 Total Gate Charge Qq Vps =520V, - 111.9] 20 | nC
Wit — U5 7 Gate-Source charge Qgs Io=4.0A - |30 8 nC
W — R * 7% Gate-Drain charge Qud Ves =10V (noted, 5) | _ [55] 12 | nC
T — VR M R K KAE {E Drain-Source Diode Characteristics and Maximum Ratings
1E [ fi R AR FLRL
Maximum Continuous Drain Is - - 4 A
-Source Diode Forward Current
1E [7) f R ik FLIAR
Maximum Pulsed Drain-Source Ism - - 116 A
Diode Forward Current
1E 1A R F%
Drain-Source Diode Forward Vsp Ves=0V, Is=4.0A - - |14 V
Voltage
=1
BRI i tr - 1288|600 ns
Reverse recovery time Ves=0V, 1s=4.0A
/3 dl-/dt=100A/us note 4
R I F g o ; b (noted) || a0 e
Reverse recovery charge
4% THERMAL CHARACTERISTIC
R K Max .
5 XA
i H JCS4NG5FE JCS4NG5RE/VE/B )
Symbol Unit
Parameter (TO-220MF-K 1/K2) E/ME/MFE
I A—A——j:‘ j:j;h E
LEVESTIAE ) Rth(-c) 3.12 0.71 ‘CW
Thermal Resistance, Junction to Case
S5 BB A #BH
R R _ | Rgn) 46.52 72.27 “CIW
Thermal Resistance, Junction to Ambient
VERE: Notes:
1. Fkobos B i s S5 IR PR 1: Pulse width limited by maximum junction
2: L=46mH, Ias=4.0A, Vpp=50V, Rs=25 Q,itih4E temperature
& T,=25C 2: L=46mH, las=4.0A, Vpp=50V, Re=25 Q,Starting
3: Isp <4.0A,di/dt <200A/us,VDD<BVpss, it 45 5 T;=25C
T,=25C 3: lIsp <4.0Adi/dt <200A/us,VDD=<BVpss, Starting
4c BRFEIIR: ki G5 <300ps, 5 4% His2 % T=25°C
5: A5 T/EEETLX 4: Pulse Test: Pulse Width <300us,Duty Cycle<2%
5: Essentially independent of operating temperature
Sl R B FRIAERE 5
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JCS4ANGSE

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

| On-Region Characteristics

| Transfer Characteristics

10 Top \{?‘ |
oV //
8V - /
™ 7,'
6'654 / 7150°C //
5.5V Z
[Bottom &' —_—
< o SN B / /
_o | 1 yi y)
Yy I/ Il'\
/' 717 -
7 17 25C
[ 1] N
otes:
! Notes: / / 1.250'ps pulse test—
1. 250us pulse test] / 2.V, =40V
2. TL=25C o1 I
I T2 4 6 8 10
10
V. [V
Voo M o
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
3.1 P -
//
29 10 S
o
S vV  =10V—7 7K
§ e 7 25°C
R vs VE=20V—Z }
1 7 /,
21 // 150C /I
/
1.9 = Z Notes:
= .’\‘lote I T725C — / / 1. 250ps pulse test
A 2 Vess0¥
0 1 2 3 4 5 6 0.1 | ‘ |
04 0.5 0.6 0.7 0.8 0.9 1.0 11 12 13
I [A]
VSD [V]
Capacitance Characteristics Gate Charge Characteristics
1000 12
a ciss " VDS=520V
— 100 1M e e 2 VDS=325V~ ],
L% A coss £ .| vbs-130v \/ /
b= 3
5 w0 : ~7
2 s /
& - 8
O 2
1 | Note: Crss I====+ 3 4
1.Vgs=0V 9
2f=1MHz >
0.1
0.1 1 10 100 .
Drain to Source Voltage[V] 0 2 4 6 8 10 12 14
Qg Toltal Gate Charge[nC]
SliiEREBEFREERZE-
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T.

JCS4ANGSE

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation

vs. Temperature

115

On-Resistance Variation
vs. Temperature

1.10 = 25
o g
5 e ﬁ 2.0
E 1.05 / g
E L % 15 -l
iZD, 1.00 s L
>§ L1 0:8 1.0 =
o 0% L1 Notes: Notes:
1LV, 2ov os $ viioy
090 2. 15=250pA 2.1/=2.0A] |
1T 1]
75 .50 .25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
T[C] TIC]
Maximum Safe Operating Area Maximum Safe Operating Area
For JCSANG5FE(TO-220ME-K1/K?2) For JCSAN65RE/VE/BE/ME/MFE
/ f,\ ‘
\\\
Maximum Drain Current Power Disspation vs. Temperature
vs. Case Temperature
\ ;a_ 1 \
\ o E 08 \\
z ™~ £ \
1 -'2-0.4 \‘
0 \\\
T.IC] G N
o 20 40 &0 o S(O.C’ 100 120 140 160
SliERBFRHARZE
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JCS4ANGSE

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Single Pulsed Avalanche Energy vs.
Temperature

08

\

06

Single Pulsed Avalanche Energy(Normalized)

0.4 \\
N
Ta (C
Transient Thermal Response Curve
For JCSANG5FE(TO-220MF-K1/K2)
10 T T
Duty Cycle - Descending Order
__——l—'—?'_
1 05 ] %
. ——0.2 ——jf
o
o —=0.1 //
o L 0.05 7]
g 01
2 0.02/7 T
a-_ -_'_‘__0.01 pl:-ui J I_
aQ
o
g 001 /Single Pulse -| t |q.
2 t —
= MNotes:
1. Duty Factor ., D=t /t:
2. Tum = Te =Pom " Zeuc(t)
0.007
0.000m 0.0001 0.0o01 0.m 0.1 1 10 100
Rectangular Pulse Duration [sec]
SiiilERBFRIGARZE
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@@ JCS4ANGSE

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS4N65RE/VE/BE/ME/MFE

Duty {jyclel- Descemlinlg Order
—0.5
——
0.2
o 01 +—— 0.1 |
.93. | 0.05
o 0.92’/
5 - rTs I l_l '—|
qtj_ / {’ Pow
f-_T- anl 4 Single Pulse _
g -t |—-
; iz —-I
= MNotes:
1. Duty Factor . D=11 /&=
2. Tum — Tc =Powm = Zsac(t)
0.0a1

0.0o0oo1 0.0001 0.001 0.01 0.1 1 10 1an0

Rectangular Pulse Duration [sec]

Sl R B FRIAERE 5
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@@ JCS4ANGSE

SMEZ R~ PACKAGE MECHANICAL DATA

TO-220MF-K1

E
SYMBOL SN
— MIN MAX
St A 1.5 1.9
o g B | 122 | 1.47
e a b 0.7 0.9
. O c | 045 [ 0.60
D 15. 6 16. 1
D1 9.0 9,3
5 ] o 9. 5ATYPE
1. E 9.9 10. 4
y or F 2.3 2.8
L 12.6 13.3
L1 3.1 3. 4
- Q 3.2 3.1
Q1 2.6 2.9
DP 3.0 3.5
frme |
ﬁlﬁﬁﬁfﬂgﬂﬂiﬂﬁﬁﬂﬁl'
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@@ JCS4ANGSE

SMEZ R~ PACKAGE MECHANICAL DATA

TO-220MF-K 2
SYMBOL o
MIN MAX
O NO| @ A 4.5 4.9
- \%,A\{i B 1. 27
— . b 0. 59 0. 79
o S . c 0.45 0. 60
5 D 15.67 | 16.07
D1 8.97 9.37
| e 2. 54TYPE
S E 9.96 | 10.36
F 2.34 2.74
) Q{-~—Q L 12.65 | 13.35
L1 1. 80 2. 20
Q 3.2 3.4
- 0l 2. 56 2.96
opP | 3.08 3.28
e
|
Sl R B FRIAERE 5
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@@ JCS4ANGSE

SMEZ R~ PACKAGE MECHANICAL DATA

DPAK
BAAL Unit: mm
A
b ___';_._ mm
- — SYMBOL
as MIN MAX
S N I
A 2.16 2.41
_69 Al 0.97 117
A2 0. 00 0.15
B pf | b 0. 63 0.93
" bl 5.13 5.53
b2 0. 66 0.96
| c 0. 40 0. 60
HENIP B D 5. 80 6. 40
| ]2 ; E 6. 30 6. 90
i N~ e 2. 286BSC
| 7} L 2. 50 3.30
P i - L1 1.20 1. 80
L2 0. 60 1. 00
L3 0.85 1. 30
[ \
H = )
>y H-
g’y REEL
0.33040.025 _
; - B B i
N A 7 N O R T — %
5\ {} { +) {r) { { H\ |
D > $ Y ! $ & i \RO) 30MAX
A , S ) | A 2
| A }\ | | | | _1 + | :
s | L ' : -
) f . i ¢ \ 2
| I | Bt )
\ I : ‘ 4—-'---——} - *—j |_2.7940.1
N | T
8 00 ¢ 1. 50 i} 3
6_NAX.
. J;im,
| 6. 96::0. 10 |
A-A
= —
SiiilEREBFRIGAREE
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JCS4ANGSE

SMEZ R~ PACKAGE MECHANICAL DATA
IPAK

b1 | el e MM
Lr |r -T' STMBOL =y UAX
s N | A 2.1 2.5
¥ 0. 87 1,27
C) b 0. 63 0.93
bl 5. 13 5.53
. c 0. 40 0.60
| A D 5. 80 6.40
- E 8. 30 6. 90
i L 9, 10 9. 70
! @ 2. Z86BSC
L1 .82 | 1.22
b c
I
| |
U /- |
—t
SilililERBFRIGBRZ S
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@@ JCS4ANGSE

SMEZ R~ PACKAGE MECHANICAL DATA

TO-251N-S2

E W

b2 3 A SYMBOL MIN MAX
| c____l__ A 2. 050 2,550
! - a1 1. 050 1.350
u bl 0. 680 0. 920

- b2 5.150 5.4
b3 0.530 0. 770
I b 0. 480 0. 720
b5 0. 280 0. 520
o b6 0. 180 0. 420
c 0. 400 0. 600
R el 0. 400 0. 600
] c2 0. 180 0. 420
AH__ S D 5. 350 5. 850
A1 E 6. 350 6. 850

_ R c 2. 3 (TYP
L 2. 550 3. 050
[:] c1
—t— Ll 1.4 .8
L2 1.25 1.55
e

Sl R B FRIAERE 5
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@@ JCS4ANGSE

SMEZ R~ PACKAGE MECHANICAL DATA

TO-262

E Sk 7
symbol MIN MAX
- :I; A 440 4.90
- B 110 1.40
= | b 0.70| 0.95
| s [ c 0.30| 0.60
{ I ct 033 063
3J| - u D2 820 9.20
W WO : E 9.60 | 10.50
. | | | e 239| 269
| i cl F 120 1.35
|| L 1311 14.61
| | L2 3.55| 4.05
. .. | TN\ #HE Q 110 1.40
' Q1 265| 2.85
]
SilililEREBFRHDBIIRZE
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@@ JCS4ANGSE

SMEZ R~ PACKAGE MECHANICAL DATA

T0-126-K1
£ i
e
\ BN symbol | MIN MAX
- /@)Qﬁi A | 250 | 290
KJE B 122 | 147
- b 060 | 0.90
O c 030 | 0.70
D |1050 | 11.10
- ST HIB E 7.10 | 8.10
e 219 | 239
’ L 1530 | 15.70
- L2 210 | 2.30
. Q 3.80 | 4.20
S Q1 107 | 147
b P 3.00 | 3.20
1 o
Sl ERBIFRINDBIRZE
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@@ JCS4ANGSE

SMEZ R~ PACKAGE MECHANICAL DATA

TO-126F
B A
- MM
¢ - symBoL | MIN | MmAx
é ) A 310 | 3.30
o %ﬂ B 122 | 147
b 060 | 090
] c 045 | 070
| | i D 1050 | 11.20
- ” E 750 | 850
3 e 229 TYP
. L 15.00 | 16.00
b 12 210 | 230
Q 360 | 4.00
g Qf 180 | 2.20
N p 205 | 315
|||—||I

Sl EREBFRIGERZE
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@@ JCS4ANGSE

SMEZ R~ PACKAGE MECHANICAL DATA

IPAK-WS2
F A il
| b2 | ol SYNBEOL 7y MAY
I B J A 2.15 2. 45
Vi — A2 0.92 1.22
b 0.52 0.7
63 bl 0. 68 0. 88
o b2 5.18 5. 48
B 1.10 1.50
. e 0.43 0. 63
- | ] " D 5. 95 6. 25
of Eall E 6. 45 6. 75
| e 2. 286BSC
W e b L L1 0.82 1.22
- J L L2 0. 90 1. 20
L3 2. 30 2. 70
ﬁlﬁﬁﬁfﬂgﬂiﬂﬁﬁﬂﬁl'
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JCS4ANGSE

ABEI

1.7 AR L B 0 AT BR 24 =] 7 b 8 B )
NEMMEENAR, LR, T
55 A F .

2 JA KR IANE A A bR, WA RERIE S 2
GIEN:1S
3.7 HL B BTN A ZE L SRR I 430 fe K

BUEME, TR A S .

AL AS U FRA AR A T3 41

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.

KRB
HHAERE FRBBIRAR

Nk A E AR 99 5

HE%w: 132013

MHLl: 86-432-64678411
f£H.: 86-432-64665812
MHE: www.hwdz.com.cn

=t

TIAEHER
Hohik: HME TR 99 5

Hi%m: 132013

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

MARKET DEPARTMENT

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

Post Code: 132013

if: 86-432-64675588 Tel: 86-432-64675588

64675688 64675688

64678411 64678411

{1 H: 86-432-64671533 Fax: 86-432-64671533
Sl ERBFRNERDE
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