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N-CHANNEL MOSFET

JCSS5N60B

FESH MAIN CHARACTERISTICS

Ip 5.0 A
Vbss 600 V
Rdson (Vgs=10V) | 2.4Q
Qg 13.3nC
Fﬁig APPLICATIONS

® TR R YA
® Hif i A
® LED g

FE R

© AR FL A7

® [k Cyss (1711 9pF)
© I I R

® - i A et =5 3 I

® =41 dv/dt fE
O 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 (typical 9pF )

® Fast switching

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

iT 1= 5. ORDER MESSAGE

$%: Package

T0-220C

TO-220MF % °

Y
N

il & & =5 Order codes

A-%E
Halogen-Tube

Fg-KE

Halogen-Free-Tube

A B -G

Halogen-Reel

T B -4 H

Halogen-Free-Reel

Ep id
Marking

%
Package

JCS5N60VB-V-B

JCS5N60VB-V-BR

N/A

N/A

JCS5N60VB IPAK

JCS5N60RB-R-B

JCS5NG60RB-R-BR

JCS5NGORB-R-A

JCS5NG6ORB-R-AR

JCS5NGORB | DPAK

JCS5N60CB-C-B

JCS5N60CB-C-BR

N/A

N/A

JCS5NG60CB | TO-220C

JCS5NGOFB-F-B

JCS5NG0FB-F-BR

N/A

N/A

JCS5NGOFB TO-220MF

A -
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' EE JCS5NG0OB

x| ATIEE ABSOLUTE RATINGS (Tc=25T)

o A B
W H 5 Value Rr
Parameter Symbol JCS5NGOVE/RB JCS5N60CB JCS5NGOFB Uni
/SB/BB t
%ﬁﬁ&—ﬁﬁﬁﬁ%& Voss 600 Vv
Drain-Source Voltage
LA ® e >0 LA
Drain Current -continuous T=100C 2.5 2.5 A
ORI IR G D
Drain Current - pulse Iom 16 16* A
(note 1)
I e R FL
Gate-Source Voltage Vess 30 v
Bk piReE G2
Single Pulsed Avalanche Eae 240 mJ
Energy
note 2)
HHRAHA GED
Avalanche Current IaR 5.0 A
(note 1)
HEHPREE GED
Repetitive Avalanche Current Ear 10.0 mJ
(note 1)
TR B R R A e K L R AR
@%(&3) dv/dt 55 Vin
Peak Diode Recovery S
dv/dt (note 3)
Pp 51 100 33 w
Fet % Tom25¢
Power Dissipation “Derate 0.39 0.80 0.26 YW
above C
25°C
¢ e A Ul AT L S
Operating and Storage Ty, Tste -55~+150 C
Temperature Range
71 2 f e MR
Maximum Lead Temperature T, 300 C
for Soldering Purposes

* A L P e i PR

*Drain current limited by maximum junction temperature
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MZE

JCS5N60B
E4¥14 ELECTRICAL CHARACTERISTICS
m H 5 R A =2 Bith S PN DA
Parameter Symbol Tests conditions Min | Typ Max Units
X &¥E Off —Characteristics
/Fﬁ_ﬁﬂ:lﬂ; EEE BVDSS |D=250UA, VG3=OV 600 - - \Y
Drain-Source Voltage
7 o F i B R
ABVpss/A|lp=250uA, f d t
Breakdown Voltage Temperature pss™= D . H reference % - 0.65 - | V/IT
- T, 25C
Coefficient
Vps=600V,Vgs=0V,
AR R L e - - [10] pA
. Ipss Tc=25C
Zero Gate Voltage Drain Current -
Vps=480V, Tc=125C - - |100| pA
1E Tea WA A< s P VAR
Gate-body leakage current, lgssk Vps=0V, Vgs =30V - - (100 nA
forward
S 1 AR A e LA
Gate-body leakage current, lgssr Vps=0V, Vgs=-30V - - 100 nA
reverse
B4 On-Characteristics
i L
\Y Vps = Vgs, [p=250uA 20| - |4.0| V
Gate Threshold Voltage esth) ps—res. B H
A T8 HLRE
Static Drain-Source RDS(ON) VGS =10V , |D=2A - 17124 Q
On-Resistance
1E [ 5 3
Ofs - |47 - S
Forward Transconductance Vps =40V, Ip=2A (note 4)
sh A% Dynamic Characteristics
LA Vps=25V,
Ciss - 1490|642| pF
Input capacitance Vas =0V, P
i 75 f=1.0MH
i Cone z - | 95 |124| pF
Output capacitance
A R
Rt | c.. o 12| oF
Reverse transfer capacitance
FRAS: 201806C 3/12
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HE 454 ELECTRICAL CHARACTERISTICS

Fr =45 Switching Characteristics
SEIR B[] Turn-On delay time tq(on) Vpp=300V,Ip=4.0A,Rc=25Q| - |16 |42 | ns
_EFFi}E Turn-On rise time t, (note 4, 5) - 149|111 ns
FEIR B8] Turn-Off delay time tq(off) - |46 [102| ns
N &I} [E] Turn-Off Fall time t; - | 37|84 | ns
MR, FL i B Total Gate Charge  |Qq Vps =480V, - [13.3]19| nC
it — 5 B 47 Gate-Source charge  |Qgs Io=4.0A - |36| - | nC
Ml —J% 77 Gate-Drain charge  |Qgq Ves =10V (noted, 5 | _ 49| _ | pC
% — U W R K K5 (. Drain-Source Diode Characteristics and Maximum Ratings
1E A B K SE FL UL
Maximum Continuous Drain Is - - 150 A
-Source Diode Forward Current
NREE=FN LR/
Maximum Pulsed Drain-Source Ism - - 116 A
Diode Forward Current
1E[A) P
Drain-Source Diode Forward Vsp Vss=0V, Is=4.0A - - (14| V
\/oltage
S e PR S ]
Reverse recovery time b Ves=0V, 1s=4.0A T (3% - ne
J AR B T a, dle/dt=100A/us  (note 4) _ 67 - | uc
Reverse recovery charge
#4514 THERMAL CHARACTERISTIC
1=IN
M H Zii = Max BAfr
Parameter Symbol JCS5N60VB|JCS5N60CB Unit
IRB /SB/BB JCS5N60FB
453 SR I IE
T?ijrri;hl?esiitance, Junction to Case Ring-o) 2.50 125 3.9 W
S5 B 5T 1) #BH
T?ijrir:jl?esiitance, Junction to Ambient Ring-A) 83 625 625 W
R Notes:
1: ke B v o v 5 v B ) 1: Pulse width limited by maximum junction
2: L=25mH, Ias=8.0A, Vpp=50V, Rg=25 Q L4k temperature
I Ty=25C 2: L=25mH, Ias=8.0A, Vpp=50V, Re=25 Q,Starting
3: lsp <4.0A,di/dt <200A/ps,VDD<BVpss, G4 ifi T,=25C
T,=25C 3: lIsp <4.0Adi/dt <200A/us,VDD<BVpss, Starting

4: WP koh 5 EE<300ps, i % His2% T,=25°C

N

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

5: Essentially independent of operating temperature

5: HAETARRELR
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4%{Fgh%: ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics | Transfer Characteristics |
U
——
10
Vi
7,&
—150°C
< /
< = / /
- 1 7
;I J': x
Jf.f j.f 95
[ 1 -
oles:
1 Notes: / / 1.250ps pulse test—
1. E?Ous pulse testT] / 2_\JDE':40\;
2.7 :25‘c_‘|_|_ |
i D'12 4 6 8 10
10
\jm vl Vss ™
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
10
24
o 22
< vl=10v / = >
S 20 —
K = e 25C
£ s = =z £ 3= z
ri p =
— 150°C .
1.6 — / /
MNotes:
=5 o
14 Note . Ti=251C ~T7 1, 2505 plse test
/E=20V | i / / 2 vl
1.2 1 I 01 | I |
o 1 2 3 4 B ] 04 05 05 a7 08 09 10 11 12 13
I, [Al Vi M
| Capacitance Characteristics | | Gate Charge Characteristics
BT T |||||l| T 1 12
C.ISS-TCCET.CQE- cdsmedl ."’6 =480\
| Gzt 10 V=300V =
— 600 = CCyl = = =
w i ] V_=120v ==
= 58 o
5
8 % ==
§ 4040 = §5 ]
5 ~. 3
o3 24
o 1 1 1 || 3
2040 =]
\ = 5
“\__\ |
00 &= S— 0
10’ 1P 10 0 2 4 6 8 10 12 14
V  Drain-Source Voltage [V] Q, Toltal Gate Charge [nC]
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JCS5NG0OB

4%{Fph%: ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

11
11
/‘
—_— /
B 105 |
H e
[
E [
o n
3 100
|1
3
2 og -
» Motes:
1.V =0V
VegHY
0.90 2. IEZZSDrf‘
75 E0 35 i} 25 50 75 W0 125 150

T, [C]

Maximum Safe Operating Area
For JCS5N60(V/R/C)B

Maximum Drain Current
vs. Case Temperature

4
<
2
=]
0 1 -
> 50 75 100 125 150

WiAs: 201806C

On-Resistance Variation
vs. Temperature

(Nomnalized)

DEfon )

30

25

20

0s

oo

/
/
/
|1
Notes:
= 1. V==10v——|
-l 2 11=2'0a]
L1 L
-75 -50 -25 0 25 50 75 100 125 150
T, [C]

Maximum Safe Operating Area
For JCSSNG6OFB

Cperaian in This Area
isUmitedby R,
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4%{Fph%: ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS5N60(V/R)B

$ 107
= 3
(=] =
& | * Motes H
& 1.2, =2.5 °cw Max. || [[]
™ 2. Duty Factor, D=t it
E BTy =To=Poy " Z,,.0
@ -1
= 10 T
Powm
%; oMy I I I I
:'u e | L T‘ll-d
2

™~ 1]single pulse’ | e

10-: did i n-l: a4l M e | A4 aaaaal

10" 107 107 107 107" 10° 10’

t,, Square Wave Pulse Duration [sec]

Transient Thermal Response Curve
For JCSSN60CB

.25 T/W Max
Y=l L,
TE, L

Z '_St}, Thermal Response

I REL IR R
A b il id didid

10° 10

Transient Thermal Response Curve

For JCS5NG6OFB
1]
n
=
[=]
a
0
@
o
w©
E
[ H]
=
r_
N i 08 T 1 1T
t single pulse | !
107 [t [if ] \ {
10° 10" 107 10 10" 10° 10
t [sec]
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SMEZR~F PACKAGE MECHANICAL DATA

m B Unit: mm

'y E -
b1 Eg s
: —
/ 5 — 1
63 M
o SYMBOL o -
A 9.4 2.5
| Al Al 0. 87 1.87
b 0. 63 0.93
1] b 5.13 5.53
] c 0.40__| 0.60
I 5. 80 6. 40
B 6. 30 6.90
. L 9.10 9.70
-l c e 2. 286BSC
o L1 0.82 [ 1.22
|t o]
- —
"—'11-' (RELR QR R E
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JCS5NG0OB

SMEZR~F PACKAGE MECHANICAL DATA

E]

_ )
NZ
L !
LJE% 1 .
| N T -
! 4]'

=

i

g7 REEL

WiAs: 201806C

A7 Unit: mm

mm
SYMBOL
MIN MAX
A 2.16 2.41
Al 0.97 1.17
A2 0.00 0.15
b 0.63 0.93
bl 5. 13 5.53
b2 0. 66 0.96
c 0.40 0.60
D 5. 80 6. 40
E 6. 30 6. 90
e 2. 286BsC
L 2.950 3.30
Ll 1. 20 1. 80
L2 0.60 1. 00
L3 0.85 1.30

prss 2 B8 1
',
"\ROJ J0MAX

L 10.48x0.10
et
i

| 2700

10
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SMEZR~F PACKAGE MECHANICAL DATA

; A
op - i

~—— —— symbol MIN MAX
= A 430 | 470

] @_[—‘ B 110 | 1.40
b 070 | 0.95

= c 040 | 065

O " D | 1520 [ 16.20

D2 | 900 | 940

L E 970 | 10.10

~ e 239 | 269

B - F 125 | 1.40
B L | 1260 | 1360

12 | 280 | 320

Q 260 | 3.00

| Q1 | 220 | 260

u ¢ P 350 | 3.80
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JCS5N60B
4MEZ R~ PACKAGE MECHANICAL DATA
; E 3 _F}
N N

AR Y i | SYMBOL |———
N | MIN MAX
O Q A 4.5 4.9
N a B B 1. 47
O b 0.7 0.9
a ' c 0. 45 0. 60
D 15.67 | 16.07
1 D1 9.04 9. 20

5| - § e 2. 54TYPE
= | i E 9.96 10. 36
e P 2.34 2.74
b 4 Q1 L 12.58 | 13.38
T L1 3.13 3. 33
Q 3. 2 3. 4
i Ql 2.56 2.96
VoV ey op | 3.08 3. 28
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