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N-CHANNEL MOSFET

JCS2N60B

FESH MAIN CHARACTERISTICS

Ip 2.0 A
Vbss 600 V
Rdson (Vgs=10V)
4.5 Q
—MAX
Qg-TYP 5.9nC
g APPLICATIONS

® =TI IR
® S
® LED HJi

FE R
© (AW AL Ay

O {C\es (JL7U{H 2.33pF)

© I I R

® - i A e =5 3 I

@ =1 dv/dt fE
®RoHS 7= i

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e LED power supplies

FEATURES

® | ow gate charge

®Low C (typical2.33pF )
® Fast switching

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

iT %15 5. ORDER MESSAGE

¥4 Package

TO-220MF

I):;

G
TO-126-K1

G
TO-126F

il & ® = Order codes

- p- - - B | %
AR T B -G Marking | Package
Halogen-Tube Halogen-Free-Tube Halogen-Reel Halogen-Free-Reel

JCS2N60VB-V-B JCS2N60VB-V-BR N/A N/A JCS2N60VB IPAK

JCS2N60VB-V2-B JCS2N60VB-V2-BR N/A N/A JCS2N60VB IPAK-S2

JCS2N60RB-R-B JCS2N60RB-R-BR JCS2N60RB-R-A | JCS2N60RB-R-AR | JCS2N60RB DPAK

JCS2N60CB-C-B JCS2N60CB-C-BR N/A N/A JCS2N60CB TO-220C

JCS2N60FB-F-B JCS2N60FB-F-BR N/A N/A JCS2N60OFB TO-220MF

JCS2N60MB-M-B JCS2N60MB-M-BR N/A N/A JCS2N60MB | TO-126-K1

JCS2N60MB-MF-B JCS2N60MFB-MF-BR N/A N/A JCS2N60MFB | TO-126F
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JCS2N60B
BIEAEEE ABSOLUTE RATINGS (Tc=257C)
Pﬁ tﬁ Sﬁ fl JCS2N60VB/RB o v i
arameter ymbo MB/MEB JCS2N60CB | JCS2N60FB Unit
IR — IR E R
JE Vpss 600 \Y
Drain-Source Voltage
HEEL AR HLIR I 1.9 2.0 2.0* A
Drain T=25C .
Current-continuous T=100C 11 13 13 A
ROR MR R A IR GE D
Drain Current — pulse Iom 6.0 6.0* A
(note 1)
I e R FL
Gate-Source Voltage Vess 30 v
Bk piReE Gk 2
Single Pulsed Eac 240 mJ
Avalanche
Energy (note 2)
HHRAHAM GED
Avalanche Current (note | Iar 1.9 A
1
HEFPREE GED
Repetitive Avalanche Ear 4.4 mJ
Current (note 1)
) &=L/ ¥R INGEN
E%UJCJEX GES) dv/dt 4.5 V/ns
Peak Diode Recovery
dv/dt (note 3)
Po
S Te=25¢C 43.6 53.9 40.5 w
Power Dissipation -Derate W/
above 25°C 0.35 0.43 0.32 .
¢ e A Ul AT L P
Operating and Storage Ty, Tste -55~+150 C
Temperature Range
e A FEL AL EH e v 4 U R 1
*Drain current limited by maximum junction temperature
SliERBFRHAIRZE
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JCS2N60B
B 44 ELECTRICAL CHARACTERISTICS
m H " 5 MR %A B/ (B K AL
Parameter Symbol Tests conditions Min | Typ Max |Units
X&FtE Off —Characteristics
y iy _“/\ 7 j:‘:
/}% . ﬁﬂ:lﬂ; EEJ_ BVDSS |D=250UA, VGS=OV 600 - - V
Drain-Source Voltage
7 28 L e P e P
Ip=1mA, referenced to .
Breakdown Voltage Temperature |ABVpss/AT, 25 - |06]| - |VIC
Coefficient
Vps=600V,Vgs=0V,
TR R IR oS - - |10 pA
) Ipss Tc=25C
Zero Gate Voltage Drain Current -
Vps=480V, Tc=125C - - [100| pA
1E A AR A s FEL
Gate-body leakage current, lgssrF Vps=0V, Vgs =30V - - [100| nA
forward
S R AR A s IR
Gate-body leakage current, lgssr Vps=0V, Vgs=-30V - - |-100| nA
reverse
BAFE On-Characteristics
CARERGENED
\% Vps =Ves, [p=250pA 20| - |40] V
Gate Threshold Voltage esth) bs es P H
FRAs e L H
Static Drain-Source RDS(ON) VGS =10V , |D=1A - 3.8(4.5 Q
On-Resistance
1E A 5 5
Vps =40V, Ip=1.0A(note 4), - |2.05| - S
Forward Transconductance 9ts bS » P note 4)
ZhA%51E Dynamic Characteristics
iﬁ)\ EE%;: VDS=25V,
Ci - | 266 | 560 F
Input capacitance s Vs =0V, P
o f=1.0MH;
C - |374| 70 F
Output capacitance oss P
A e s
S AR L | Coe _ 1233 10| pF
Reverse transfer capacitance
SiliERBFRHER28
H}iz’g: 201806K JiLiM @IND MICAOCLECTROHICE OO. LTOD 3/16




@@ JCS2N60B

45 ELECTRICAL CHARACTERISTICS
Fr R4 Switching Characteristics

SEIR S 6] Turn-On delay time tq(on) Vpp=300V,Ip=2.0A,Rs=25Q | - [17.2| 50 | ns
- F+F1A] Turn-On rise time . (note 4, 5) - |132]280] ns
ZEIR IS [8] Turn-Off delay time ty(off) - |255/60 | ns
B ] Turn-Off Fall time t; - |1 |35]| ns
MR, FL T B Total Gate Charge Qg Vps =480V, - 59|11 | nC
it — U5 H A7 Gate-Source charge  Qgs Ib=2.0A - 124/ - | nC
Hit — IR .7+ Gate-Drain charge Qgq Ves=10V  (note 4, 5) - 19| - | nC
I — IR W R K K#E . Drain-Source Diode Characteristics and Maximum Ratings
1E 7 f K8 HL IR

Maximum Continuous Drain Is - - 119 A
-Source Diode Forward Current

1F 7 g K ke LI

Maximum Pulsed Drain-Source Ism - - |60 A
Diode Forward Current

1F 7 B

Drain-Source Diode Forward Vsp Vgs=0V, Is=2.0A - - 114 V
\/oltage

S I P 52 ]

Reverse recovery time b Ves=0V, 1s=2.0A " 230 - s
S 7] P LT Q. dle/dt=100A/us  (note 4) 10l - | e
Reverse recovery charge

#4514 THERMAL CHARACTERISTIC

=N
b H i) Max B fr
Parameter Symbol|JCS2N60VB/RB| JCS2N60C Unit
y JCS2N6OFB
/MB/MFB B
45 218 50 B FH
Ring- 2.87 2.32 3.09 ‘CW
Thermal Resistance, Junction to Case thi-c)
42 51| TR B 1 A L
Thermal Resistance, Junction to Ring-a) 110 62.5 40.88 ‘CTW
Ambient
R Notes:
1 JikR 5 B E e v 425 R PR 1) 1: Pulse width limited by maximum junction temperature
2: L=110mH, |As=2.0A, VDD=50V, RG=25 Q,Eﬁéé#ﬁ 2: L=110mH, |As=2.0A, VDD=50V, RG=25 Q,Starting
WmT=25C T,=25C
3: lsp <2A,di/dt <300A/us,VDD<BVpss, L iH 45 i 3: lsp <2A,di/dt <300A/us,VDD<BVpss, Starting T,=25C
T,=25C 4: Pulse Test: Pulse Width <300us,Duty Cycle<2%
4 kil kol s BE<300ps, 5 <2 % 5: Essentially independent of operating temperature
5: AL TARREILR
SliiEREBEFRHBERZE-

H}ij‘:: 201806K JdiLiM BiIND MICROCLCEOTROMIOS oo ., LTD 4/16




@@ JCS2N60B

4%{Fgh%: ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics Transfer Characteristics
Ve, 10
L 6:\\// ’/ | o
55V //’ — 150°C
Bottom 5V // $
< 1 pad - B /
- 1 7 7
7 ////
jd L
Notes: / /\
il ] / / 25°C Notes:
1. 250ps pulse test 1.250us pulse test—
2.T,=25C / 2.V =40V ‘
0.1 ‘ 041 |
1 10 2 4 6 8 10
VooVl Vo M
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
7.5
7.0
P
a‘ 6.5
£ oo v =1ov _— z A\
&« e 1 - 25°C
5.5 - //'\ 7
V=20V /
5.0 150C
/ / Nols:
45 —= 1. 250ps pulse test
Not‘e: TJ—2§C 2 VGS=OV
2o L [ 1 [ ]
. 0.1
05 1.0 1.5 20 25 3.0 35 04 05 06 07 08 09 10 11 12 13
I,[Al V. M
SD
| Capacitance Characteristics | | Gate Charge Characteristics
10000 e — Gl 12
Coss
Crss © VDS=480V ~
1000 el bl P ———— R —_ 7
2 VDS=300V V
L & & -VDS=120V &> /
100 - 2 S
é 3 \>4%
£ /
QR i /
s,/
Qo
W= Sasihi S maiiii et
= 2
0.1
0.1 1 10 100 0

Voltage(V) 0 1 2 3 4 5 6 7

Qg Toltal Gate Charge[nC]
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@@ JCS2N60B

4%{FEh%: ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation On-Resistance Variation
vs. Temperature vs. Temperature
12 30
25
1.1 .
g E 20
T T
o €
z <
3 uc8 10 /
0.9 No\t/efs: Notes:
1. V=0V 05 1. V==10v—]
2 ID|=250uA 2. 1,=1.0A
0.8 0.0
75 50 25 0 25 50 75 100 125 150 75 50 25 0 25 50 75 100 125 150
TLC] Tl
Maximum Safe Operating Area Maximum Safe Operating Area
For JCS2N60VB/RB/CB For JCS2N60FB
- JCEINGOFB Feb 15,2016
S D | e
a4 =k /_ /____'___/_’_\_\_\ ________ o //\\\\ < ~
# S : ii? ~ 5 T
g === 380 % \\5\ &
e F — - * I A \ TG \
" . ,_// \\\ 5
" / \\'\
10'E ' ks
MNotes
1.T.=35%C
2T,=180°C
3 Snge Puse
10° L e L
1 10 10 10 P
VmM
Maximum Drain Current
vs. Case Temperature
2.0
1.8
16
14
1.2
<
010
0.8
0.6
AN
04 \
0.2 \\
0.0
25 50 75 100 125 150
TC [CT]
Iii-EﬁEEBHEIﬂEE&EI-
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JCS2N60B

4%{FEh%: ELECTRICAL CHARACTERISTICS (curves)

(t), Thermal Response

B Jc

Z

Z JI(jc). Thermal Respaonse

fiAs: 201806K

Transient Thermal Response Curve
For JCS2N60VB/RB/MB/MFB

:—‘D=0 5 e R
10° 4z, =287 W Max
3 ?,lf,nf iaE-'%{;:,P‘_%:Lcl:-
ty |-
--1l2 -|
107 10" 107 10% 10" 10" 10’
t,, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
For JCS2N60CB
10°
107
107 = - i
107 10™ 107 107 107 10" 10’
t [sec]
Transient Thermal Response Curve
For JCS2N60OFB
10 T T T
Duty Cycle - Descending Order
| |
o T T 17117
g 1 0.2 "‘7 :
g:,'. 0.1 "%
§ -
e —0.05 W
o i s [T L
= o =002/ il
g /0.61 |‘_’+
= [+3
= / Notes:
/ SHif- fulse 1. Duty Factor . D=ti/t:
‘ 2. Tam — Tc =Pom * Zsueit)
0.01

1.00e-05 1.00E-04 1.00E-03 1.00E-02 1.00E-01 1.00E+00 1.00E+01 1.00E+02 1.00E+03

Rectangular Pulse Duration [sec]
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@@ JCS2N60B

SMEZR~F PACKAGE MECHANICAL DATA

IPAK|
E
: b1 A
: CE
/ G
’ i o MM
_ E) SYMBOL 3 TV
A T 2.5
= Al 0. 87 1. 27
b 0.63 0. 93
| Al bl 5.13 5. 53
c 0. 40 0. 60
s D 5. 80 6. 40
E 6. 30 6. 90
L 9. 10 9. 70
e 2. 286BSC
bl c L1 0.82 | 1.22
| ~ RS

[=]

SiilERBFRGERZE
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@@ JCS2N60B

Sh2 R~ PACKAGE MECHANICAL DATA

IPAK S2 .43 Unit: mm

E A - MM
2 el SYMBOL TN MAX
=1l R | A 2.15 2.45
. N — 1] A2 0.92 1.22
@ b 0. 68 0. 88
bl 0.61 0.95
| o 1o 5. 18 5. 48
C 0.43 0. 63
b1 A2 cl 0.41 0.61
i - D 5.95 6. 25
Y | | E 6. 15 6. 75
= | o o e 2. 986BSC
e b o o PR
L 3. 35 3. 65
NEREN 1 L1 0. 80 1.25
L2 0. 90 1. 20
SllilEREBIRHEIRZE
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JCS2N60B

SMEZR~F PACKAGE MECHANI

CAL DATA

B A7 Unit: mm

E
b1 _._|£_._
-
E r‘”l:
e N fmm
SYMBOL )
,G}, WIN MAX
a A 2. 10 2.50
Al 0, 97 1,17
h . 63 0.93
A1_h hl b. 13 h. b3
L C (), 40 ). 60
II__lN i D H. 80 6. 40
= ! , E 6. 30 6.90
i P 2. 286BSC
i i) — I 2. 50 | 3.30
| |
! L1 1. 20 | 1.80
e Ib el L2 0. 60 1. 00
I_ .3 0. 85 1. 30
L1 <
> HH-
9w’ REEL
0.33040.025 _
+0. 05 4004010 .- 2.00:4£0. 10
I 3 B =
A L o Ll o e . &
—p—00—00—0—Q——p—0—0 &) J kol Sohg
fi d i | g -
e s | E | A o b |
&S S-- 1 --Ch B
i’__.'_".'\'-. ! ! 3 =
=\ e . = [ 2.79:40.10
B 00+0. 10 B
6_Max

2221—;. =)
Muztzmzrz
6. 96+0. 10 |
A-A

SiilERBFRGERZE
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@@ JCS2N60B

SMEZR~F PACKAGE MECHANICAL DATA

E A

s F e
= — symbol MIN MAX
= A 430 | 4.70
] @L‘ B 110 | 1.40
b 0.70 | 0.95
= c 040 | 065
O » D 15.20 | 16.20
D2 9.00 | 9.40
— E 9.70 | 10.10
| MU = e 239 | 2.69
sl | 125 | 1.40
| 1 | . L 12.60 | 13.60
Ly b L2 | 280 | 3.20
l | | Q 260 | 3.00
|| | Q1 220 | 260
‘c | 6 U ¢ P 350 | 3.80

o O O o 1

SiilERBFRGERZE
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JCS2N60B

SMEZR~F PACKAGE MECHANICAL DATA

TO-220MF
- E -
O 4 O] @
Ny
O Q
O
ba)
B | 5
b__l
WY, e \
\I I|
! mm mmomm |
r | <

WiAs: 201806K

B4 Unit: mm

-

| SYMBOL ———T1———
MIN MAX
d A 1. 5 4.9
a B 14T
b 0.7 0.9
¢ 0. 45 0. 60
D 15. 67 16. 07
1 D1 9. 04 9. 20

- e 2. 54TYPE
I E 9. 96 10. 36
F 2.34 2. 74
Q1 L 12. 58 13. 38
L1 3.13 3.33
Q 3.2 3.4
. Ql 2.56 2.96
OPp 3. 08 3. 28
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@@ JCS2N60B

SMEZR~F PACKAGE MECHANICAL DATA

(____E____* SYMBOL b———
MIN MAX
O, ~©O] ¢ A 1.5 4.9
5 \\#X\{% B 1.27
. . . 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
5 D 9. 96 10. 36
F 2. 34 2. 74
g Q{-~—Q L 12.65 | 13.35
L1 1. 80 2. 20
Q 3.2 3. 4
: Q1 2.56 2.96
OP 3. 08 3. 28
e
]
SllilEREBIRHEIRZE
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@@ JCS2N60B

SMEZR~F PACKAGE MECHANICAL DATA

T0-126

i
g
} W 5 0y A1
- b P YV '
B [ O] y -
= ¢|¢ B ]
O | b .60 i G
| | : T |
=) i i | =
TR —
; | | i i 3]
| | > 1q
Ll .. _
| |
‘ | k- L (] fl
| |
1 ) '; lj
1 ‘ L 3 |
| i 0 ) 20
I [ _\'_:-f 107 147
Tele] ) P 00 %20
bz - =

SiilERBFRGERZE
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@@ JCS2N60B

SMEZR~F PACKAGE MECHANICAL DATA

TO-126F

A
N o g NN N
R RN P [ [ ]
g A
O | O B 122 4
I h 0, 60 090
e o | b | o
Il LI ) 10, 50 11,20
1 1 (R 1 —
B . el o B
| (H=t X ¢ 229 TIP
I | ==
| i | | L 15,00 L6, 00
| I P 210 L0 |
| I i 0 60 1,00
] |l ] 180 2,20
| £ T £ T ] ) 7, 05 |

il £ 1 B F A ERE 8
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JCS2N60B

AEEI

1.5 AR AL T IREAR AT PR 2 =] Y7 A 5 0
NEAAHENHE, WA, I
55 A F RS

2 WSS NG AR bR, WA BEIRIE S A
GIEN:1S

3.7 HL B BTN A ZE L ST I 40 fe K
BUEAE, AN LI AT FEE .

4 AU A5 WA AR AL 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.

KRARN
EHERE FRBBRAF

ek AR ERITERDIE 99 5

Migm: 132013

MAL: 86-432-64678411

£ H: 86-432-64665812
Mk www.hwdz.com.cn

TIAEHER
Huhik: AR FARTTRDIE 99 5

. 132013

Hi%:  86-432-64675588
64675688
64678411

£ 3: 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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