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JCS4ANGOE

JCS4ANGOE

FESH MAIN CHARACTERISTICS

Ip 4.0 A
Vbss 600 V
Rdson_max 2.350
(Vgs=10V)
Qg-typ 11.8nC
Hi& APPLICATIONS

® =TI IR
® Y
® LED HJ

= AR

© GBI e
o Ciss (J/ﬂi‘
® TR R

e T o (225 /2 5

® =i dv/dt fE
O ROHS 7= i

RI{H 2.5pF)

e High frequency switching
mode power supply

e Electronic ballast

e LED power supply

FEATURES

® | ow gate charge

® | ow C, (typical 2.5pF)
® Fast switching

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

T#{= 5 ORDER MESSAGE

4 Package)

TO-220MF-K1 & °
TO-220MF-K2

N =
_ iT E’rmﬂ 5 Order codesH _ n - § o
B T2 A -Gt 76 -4 rie Marking Package
Halogen-Tube | Halogen-Free-Tube | Halogen-Reel | Halogen-Free-Reel
JCS4N60FE-F1-B JCS4N6OFE-F1-BR N/A N/A JCS4ANG6OF TO-220MF-K1
JCS4N60FE-F2-B JCS4NGOFE-F2-BR N/A N/A JCS4ANG6OF TO-220MF-K2
JCS4AN60OVE-V-B JCS4N6OVE-V-BR N/A N/A JCS4AN60OV TPAK
JCS4N60RE-R-B JCS4N60ORE-R-BR JCS4N60RE-R-A JCS4NG6ORE-R-AR JCS4N60R DPAK
JCS4N60BE-B-B JCS4N60BE-B-BR N/A N/A JCS4N60B T0-262
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JCS4NGOE
BT RATEME ABSOLUTE RATINGS (Tc=257C)
# A
B H 7 5 Value B
Parameter Symbol JCS4NGOFE JCS4NGORE/VE/B | fif
(TO-220MF-K 1/TO-220MF-K2) E Unit
%@ﬁﬁ—ﬁﬁﬁﬁ%ﬁ Voss 600 v
Drain-Source Voltage
s . Ip 4.0 A
SR s
Drain Current -continuous . 2.5 A
T=100C
=N CULELI LN CE D
Drain Current - pulse lom 16 A
(note 1)
H e IR PR Vess 430 v
Gate-Source Voltage
AR S REE G2
Single Pulsed Avalanche
Eas 112 mJ
Energy
note 2)
FHHER GED
Avalanche Current Iar 4.0 A
(note 1)
HEHHREE LD
Repetitive Avalanche Current Ear 11.0 mJ
(note 1)
TR S R B e K L AR AL
. @% 3 dv/dt 5.5 V/ns
Peak Diode Recovery
dv/dt (note 3)
Pp 41.4 174 w
Tc=25C
ﬁﬁﬁﬁz L -Derate W/
Power Dissipation 0.33 1.39
above T
25C
I e A il AT TR
Operating and Storage T3, Tste -55~+150 C
Temperature Range
G e R
Maximum Lead Temperature TL 300 C
for Soldering Purposes
s 1% FEL AL E e v 4 i R 1
*Drain current limited by maximum junction temperature
SliERBFRHARZE
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JCSANGOE
H4¥4 ELECTRICAL CHARACTERISTICS
m H & 5 TR KA BN BA BR B
Parameter Symbol Tests conditions Min | Typ Max |Units
KA Off —Characteristics
M § _:/\ 7 __b
{}% ﬁfﬁﬂ;%r BVDSS |D:250|JA, VGSZOV 600 - - Vv
Drain-Source Voltage
o LR IR R
% IR R AR ABVpss/A|Ip=250uA, referenced to .
Breakdown Voltage Temperature o - 1065 - V/IC
- T; 25°C
Coefficient
, . . \Vps=600V,Vss=0V,
I TR L P - - |10 pA
. Ipss Tc=25C
Zero Gate Voltage Drain Current .
VDS=480V, TC=125 C - - 100 HA
1E [ WA A I FL IR
Gate-body leakage current, lgsse Vps=0V, Vgs =30V - - 100 | nA
forward
S IE] AR A4 e LA
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - [-100| nA
reverse
BAFEME On-Characteristics
i L
\Y/ Vbs = Vgs, Ip=250uA 2.0 - 4.0 \
Gate Threshold Voltage s s Tes ° H
A S FLRE
Static Drain-Source Roson)  [Ves =10V, 1p=2.0A - 11.85(2.35 Q
On-Resistance
s Vps = 40V , 1p=2.0A (note
s Ots bs ° - l482] - | S
Forward Transconductance 4)
ZhA&HRetE Dynamic Characteristics
i s \Vps=25V,
ARE Ciss oS - | 512 |890| pF
Input capacitance Vas =0V,
A 7 f=1.0MH
WHRE Coss z - | 57 |100| pF
Output capacitance
e
SRR LA | C 25|10 pF
Reverse transfer capacitance
SliiEREBEFREERZE-
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JCS4ANGOE

¥4 ELECTRICAL CHARACTERISTICS

FFoeik: Switching Characteristics

ZEIR S [E] Turn-On delay time tq(on) Vpp=300V,Ip=4.0A,Rs=25Q| - | 17 | 58 ns
_EJF}E Turn-On rise time t, (note 4, 5) - |16 | 52 ns
SEIR I} ] Turn-Off delay time tq(off) - 34| 9 ns
N B&BsHE] Turn-Off Fall time t; - |14 | 50 ns
M H 47 A4 Total Gate Charge Qq Vps =480V , - |11.8| 20 nC
W —J5 F 7 Gate-Source charge Qqs Io=4.0A - 28] - nC
Wit — IR FEfF Gate-Drain charge Qua Ves =10V (note 4, 5) | _ [5q]| . nC
I — IR W R S i K#E (. Drain-Source Diode Characteristics and Maximum Ratings
1E A KB FLL
Maximum Continuous Drain Is - - 4 A
-Source Diode Forward Current
IE F RO
Maximum Pulsed Drain-Source Ism - - 116 A
Diode Forward Current
1E [ s F
Drain-Source Diode Forward Vsp V=0V, Is=4.0A - - 11.4 \Y
\oltage
S IR S ]
Reverse recovery time fr Ves=0V, 1s=4.0A T |88 - ns
I A K 52 HLqnT oy dlg/dt=100A/us  (note 4) 103l - uC
Reverse recovery charge
4 THERMAL CHARACTERISTIC
A Max .
TR H o5 JCS4NBOFE JCS4NG6ORE/VE/B i{fl
Parameter Symbol (TO-220MF-K1/K 2) E unit
S5 3 L I
T?eJrri;r R/Jesiztance, Junction to Case Ring-<) 3.02 0.72 oW
48 B PR I B BH o
Thermal Resistance, Junction to Ambient Ring-4) 4745 >4.68 ciw

R
Lo kot o8 P52 b e vt 45 i B )

2: L=12.8mH, Ias=4.0A, Vpp=50V, Rg=25 Q,Eﬁé

45 T=25 °C

3: lIsp <4.0A,di/dt <200A/us,VDD<BVpss, k2 4f 4 i

T,=25 °C

A: Jikeriat: ket 98 2 <300ps, 7 <2 %

5: HAETARREILR

Notes:

1: Pulse width limited by maximum junction

temperature

2: L=12.8mH, Ias=4.0A, Vpp=50V, RG=25 Q,Starting

T;=25°C

3: lIsp <4.0Adi/dt =200A/us,VDD=<BVpss, Starting

T;=25°C

4: Pulse Test: Pulse Width <300us,Duty Cycle<2%
5: Essentially independent of operating temperature
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WiAs: 201806B

JdiLiM BiND MICROCLECTROMNIOE oo ., LTD

4/13




Jir)

JCS4ANGOE

b [Al

$3{Fph% ELECTRICAL CHARACTE

RISTICS (curves)

| On-Region Characteristics

| Transfer Characteristics

10 VGS | /
10y 7
LY o /
oo 7
& pr - — 156—¢€
55 Z‘ /
Eetom 5 > = N /
T ! —7
Y AN
/' A5
/ I o) \\7
[ 1] -
oles
1 NOlES™ / / +:250ps pulsetest—
T 1 2p0ps pufse test | / 2V 40V
2. T=25 PC 01
L T2 4 6 8 10
10
VDS M VGS M
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
ER /, |+
10 gaull
29
/7
T 27 =
: V. =10V~ /b\
i 3 V=20V // = A
o g T2V B
7 L 7 7
2.1 = // 190G/
1o Za Nates|
% .Totei TI=|25'(.I— / / 1. P50ps pulge test
17 2.V 0
| L[ s
4] 1 2 3 4 5 G 0.1
A 04 05 06 07 08 09 10 11 12 13
Ve M
Capacitance Characteristics Gate Charge Characteristics
JCS4N60OFE Capacitance 12
1000 - o VD5=480V
= 1 ; 1 E L
= ‘\ ciss ) VDS=300V
_. 100 o LN £ 8 VDS=120V
5 ‘ 3
§ coss | § .
=
g 10
g = ﬁ
——= g
1%}
1 ENDT&Z crss E==c==cc g
E 1.Vgs=0V ?
—2f~1MHz
0.1 0
0.1 1 10 100 0 2 a 6 8 10 12 14
Drain to Source Voltage[V] Qg Toltal Gate Charge[nC]
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JCS4ANGOE

4$%4F#heE ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

BV,ss (Normalized)

On-Resistance Variation
vs. Temperature

115 30
110 = 25
ol <
105 > 1 g 20
] 2 15 ol
1.00 = v
Pz Q:UD; 10 ]
0.95
o T.Oteessztj 05 = .?Te;_io -
0.90 2. D—:IZE“ A al D_| I=2]0A
0.0
-75 -50 -25 0 25 50 75 100 125 150 -75 -50 -25 0 25 50 75 100 125 150
T[ °C] T °cl
Maximum Safe Operating Area Maximum Safe Operating Area
For JCS4ANG6OFE(TO-220ME-K1/K2) For JCSAN60ORE/VE/BE
5 / e 4 \\\\\\h\_
T el 2
Maximum Drain Current
vs. Case Temperature
3 Tc [(—1] 125 1
SliERBFRHARZE

WiAs: 201806B

JdiLiM BiND MICROCLECTROMNIOE oo ., LTD

6/13




@@ JCS4ANGOE

4$%4F#heE ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCSANG6OFE(TO-220MF-K1/K?2)

10
Duty Cycle - Descending Order
0.5 — |
0.2 ______.--""'/
o 0.1 ""/
D -
™, —10.05
5 0 T e 17
% /0.01
&
T,E Single Pulse
S 0.0
a
=
0.001
0.00001 0.0001  0.001 0.01 0.1 1 10 100 1000 10000
Rectangular Pulse Duration [sec)
Transient Thermal Response Curve
For JCSAN60ORE/VE/BE
1
Duty Cycle - Descending Order
0.5
0.2
) 0.1 1t=0.1
T | 0.05 /
@ 0.02
< g9 _?LSinglePuIse
gy
E tz —n{
= MNotas:
1. Duty Factor , D=t/ t:
2. Tam = Tc =Pom * Zue(t)
0.001
0.00001 0.0007 0.om 0.o1 0.1 1 10 100
Rectangular Pulse Duration [sec)
— — =] .
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JCS4ANGOE

SMEZR~F PACKAGE MECHANICAL DATA

TO-220MF-K1

EAY Unit:mm

D1

! 1100 - o | i

<

WiAs: 201806B

SYMBOL SN

MIN MAX
A 1.5 1.9
B 1,92 1.47
b 0.7 0.9
- 0. 45 0. 60
D 15. 6 16. 1
D1 9.0 9.3
- 9. 5/TYPE
E 9.9 10. 4
F e 2.8
L 12. 6 13.3
1 3.1 3. 1
Q e 3.1
Q1 2.6 2.9
P 3.0 3.5

ERBFRINAREE
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SMEZR~F PACKAGE MECHANICAL DATA

TO-220MF-K2
SYMBOL o

MIN MAX

O~ 9 ¢ A 4.5 4.9

- \%,A\Qi B 1. 27

— . b 0.59 0.79
O ® 9 c 0.45 0. 60

5 D 15.67 | 16.07
D1 8. 97 9. 37

. e 2. 4TYPE

. 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

: Q1 2. 56 2.96

®P | 3.08 3.28

e
|
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@@ JCS4ANGOE

SMEZR~F PACKAGE MECHANICAL DATA

PAK

e E -
b1 By
g -
/ N\ i T
63_ - M
& SYMBOL ™N MAX
A 2.1 2.5
| Al Al 0. 87 127
b 0.63 0.93
L1 bl 5.13 5.53
] c 0.40__| 0.60
D 5. 80 6.40
E 6. 30 6.90
. L 9.10 9.70
] c e 2. 286BSC
4 L] 0.82 | 1.22
|8 o]
—. —
"—'11-' AHEEpEHE \4
SliEREBEIRMBRZE

H}iz{g: 2018068 diLiM BIND MICROCLECTROMICE OO. LTD 10/13




E]

Jir)

JCS4ANGOE

SMEZR~F PACKAGE MECHANICAL DATA
DPAK

F A
b1 L
_..|__._ mim
[, - SYMBOL
MIN MAX
/ N '
A 2.16 2.41
_69 A1 0.97 117
) A2 0. 00 0.15
M b 0. 63 0.93
2 b1 5.13 5.53
b2 0. 66 0.96
{ | c 0. 40 0. 60
Ljf% inz | D 5. 80 6. 40
| i E 6. 30 6. 90
1 |__1— _
i - e 2. 286BSC
' ! L 2. 50 3.30
0 b el L1 1. 20 1. 80
L2 0. 60 1.00
L3 0.85 1.30
( \
4~ Yl
%17 REEL
0. 33040, 025 e
% et
& & : \RD{ JOMAX.
| .
'!.__o, I_ _>._"!<_r|| 10
-B
| 1. 50 B
6_“_!\@}.
e
6 asil_n. 10 |
A-A
SilililERBFRIGBRZ S
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@@ JCS4ANGOE

SMEZR~F PACKAGE MECHANICAL DATA

T0-262

: qj: R
. symbol MIN MAX
- A 440 4.9
i B 110 1.40
= | b 070 0.95
| < ! c 0.30| 0.60
| c1 0.33| 0.63
4M i! [ u D2 820 9.20
W N ¢ E 9.60 | 10.50
. | | | 239| 269
(I ‘I F 120 135
IR i L 1311 | 14.61
I L2 3.55| 4.05
C | .1 | ) £ Q 110 |  1.40
T Q1 2.65| 2.85
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JCS4ANGOE

PR

1 AR T BB AT IR 24 A O B8
SRR LR, TR, 175
B 52 7 B3

2. ST NE AR AR, WA RERHTE S 2
GIEN:1S
3.7 HL B BT N A ZE L BT A 430 fe K

BUEAE, AN LR AT FEE .

AU S WA AR A AN 53 A5 R

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.

KEAR
EHERE FRBBRAE

Nk HARE ERTTERDIET 99 5

Mi4w: 132013

HHl: 86-432-64678411
fEH.: 86-432-64665812
M3k www.hwdz.com.cn

TIAEHE
Hohik: AR FARTTARDIE 99 5

Mi4w: 132013

Fifi: 86-432-64675588
64675688
64678411

1£ . 86-432-64671533

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
Tel: 86-432-64675588
64675688
64678411
Fax: 86-432-64671533
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