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FESH MAIN CHARACTERISTICS

Ri&

® ST OC YR
® i FHIAY
® UPS HiJi

ot

© GBI Ly

® {I§. Crss (JL7UAE 23pF)
® J G PR

© 7 i AR T A

® =i dv/dt fig
® RoHS 7~ i

Ip 12 A

Vbss 600 V

Rdson(@Vgs=10V) | 0. 65Q

Qg 39nC
APPLICATIONS

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e UPS

FEATURES

® | ow gate charge

®ow Cs (typical 23pF )
® Fast switching

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

iT 1215 5. ORDER MESSAGE

4% Package

D

s TO-220MF

. . S THE S BHER
TR R B | % a % -
Order codes Markin Package Halogen Packagin Device
g 9 Free ging Weight
JCS12N60CT-O-C-N-B | JCS12N60CT | TO-220C % NO & Tube | 2.15 g(typ)
JCS12N6OFT-O-F-N-B | JCS12N6OFT | TO-220MF | /5 NO %% Tube | 2.20 g(typ)
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JCS12N60CT/FT
@ITRAEIEME ABSOLUTE RATINGS (Tc=257)
#
m A 5 "
Value LA
Parameter Symbol .
JCS12N60CT | JCS12N60FT | Unit
B, ET‘]“ _“/\ E‘_‘}Z‘: .
Eiﬁ i e — AN B9 s Vpss 600 600 v
Drain-Source Voltage
PN , I 12 12* A
ELIR A TD—25°c
Drain C t -conti . .6*
rain Curren continuous T=100C 7.6 7.6 A
=N SURTELI N CE D
[ 48 48* A
Drain Current - pulse (note 1) oM
i e A HEL R
I e A LR Vess 430 vV
Gate-Source Voltage
Ak S B RE R (0 2)
%Hﬂ(/qulﬁﬂ e Ens 880 mJ
Single Pulsed Avalanche Energy(note 2)
FHHER GED
HH A G Iag 12 A
Avalanche Current (note 1)
HE TR GED
E 25 J
Repetitive Avalanche Current (note 1) AR m
TR IR IR R K R AR G 3)
*&E{il I/ - PNGIN G Y T dvidt 45 Vins
Peak Diode Recovery dv/dt (note 3)
Po 250 51 w
Tc=25C
BT ¢
s -Derate .
Power Dissipation 2.0 0.41 W/C
above
25°C
It v Gl U S A i il
Operating and Storage Temperature Ty, Tsta 55~+150 C
Range
5| B ot PRI
Maximum Lead Temperature for T, 300 C
Soldering Purposes
2 FELUL F oz e 45 Uk R )
*Drain current limited by maximum junction temperature
SliERBFRHERZE
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JCS12N60CT/FT
45 ELECTRICAL CHARACTERISTICS
I H fF 5 MR B (MEER KB {7
Parameter Symbol Tests conditions Min |Typ Max |Units
XA&5FtE Off —Characteristics
V RR] _‘V/\ 7 __b
/ﬁ ﬁﬂ:l%ﬁ EE‘J— BVDSS |D=250|JA, VGS=OV 600 - - V
Drain-Source Voltage
2 R
ABVpss/A [Ip=250uA, refi dt
Breakdown Voltage Temperature pSs P . WA, reterenced o - 05| - | VIC
- T, 25C
Coefficient
, . . \Vps=600V,Vgs=0V,
TR O R A e es - -1 A
. Ibss Tc=25C
Zero Gate Voltage Drain Current
Vps=480V, Tc=125C - - 110 | pA
IE [ WA A< s HL 3L
Gate-body leakage current, lessk Vps=0V, Vgs =30V - - 1100 | nA
forward
IS 1va) AR A s HL O
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - |-100| nA
reverse
EA4E On-Characteristics
5 (L F s
V Vps = Vas, [p=250uA 3.0 - | 4.5 \Y
Gate Threshold Voltage esth) bs = ves P H
A T8 LR
Static Drain-Source Ros(on) Vgs =10V, Ip=6A - 10.56|0.65| Q
On-Resistance
1E 1) 5 5
Vps = 40V, Ip=6A (note 4) - 13| - S
Forward Transconductance 9ts bs °
&% Dynamic Characteristics
PR Vps=25V,
WARE Ciee bs . 11790 [2410 pF
Input capacitance Vs =0V,
LT REE R f=1.0MH;
C - 175 | 229 F
Output capacitance o8 P
) AL a2
SR 1) A i HL | Cue _ | 23 |31 pF
Reverse transfer capacitance
SliERBFRHEBRZ2E
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JCS12N60CT/FT

B4 ELECTRICAL CHARACTERISTICS

FF <45 Switching Characteristics

$EIR I 8] Turn-On delay time tq(on) Vpp=300V,Ip=12A,Rs=25Q - | 78 [102| ns
Tt Turn-On rise time t, (note 4, 5) - 1133(175| ns
FLIR B [E] Turn-Off delay time tq(off) - 1233|305 ns
NI E] Turn-Off Fall time t; - 1104|160| ns
Mk 4 1 5 Total Gate Charge Qq Vps =480V, - 13952 nC
HF— Y5 F 47 Gate-Source charge Qgs Io=12A - /85| - | nC
Hll—Js FL# Gate-Drain charge Qg Ves =10V (note 4, 5) 12| - nc
I — V5 AR K B KUE (. Drain-Source Diode Characteristics and Maximum Ratings
1F Ih) e K8 L IR
Maximum Continuous Drain Is - - 112 A
-Source Diode Forward Current
1E Ir) g K Bk L IR
Maximum Pulsed Drain-Source Ism - - | 48 A
Diode Forward Current
1F 1) Hs %
Drain-Source Diode Forward Vsp Ves=0V, Is=12A - - [1.39] V
\Voltage
S I PRSI ]
Reverse recovery time te Vas=0V, Is=12A - (418 - ns
2 ] P 5 R T Q. dlg/dt=100A/us  (note 4) _ lassl - uC
Reverse recovery charge
#4514 THERMAL CHARACTERISTIC
A E % & e %
Parameter Symbol Unit
JCS12N60CT JCS12N60FT
45 318 7o 1 H
T?eiri:: Resistance, Junction to Case Ring-<) 0-5 2.4 o
%EUH%LE/J;% i . ) Rith(-A) 62.5 62.5 CIW
Thermal Resistance, Junction to Ambient

TERE:
A kR G 5 e e e 4 2 PR

2: L=11.2mH, Ias=12A, Vpp=50V, Rg=25 Q,ltif4h

i1 Ty=25C

3: Isp <12A,di/dt <300A/us,VDD<BVpss, it 4f 45t

T,=25C

4 ket kot gE E <300us, A <2 %

5: FEAL TR EL R

A : 200911A

Notes:

1: Pulse width limited by maximum junction

temperature

2: L=11.2mH, Ias=12A, Vpp=50V, Rs=25 Q,Starting

T,=25C

3: Isp £12A,di/dt =<300A/us,VDD<BVpss, Starting

T,=25C

4: Pulse Test: Pulse Width <300us,Duty Cycle<2%
5: Essentially independent of operating temperature
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JCS12N60CT/FT

45{Fih%k ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

ly [A]

Vs
Top 15V.
10v

8v L= [|

v
6.5V I B
6V |z |
10 55V, %
Bottom 5! /

-

1 10

Vos V]

Notes: |
1. 250ps pulse test
2. T;=25 p
[
\

10
VA
< Ao
- 25T
- 1s0C /1 /
1 / 1/
v i
]
]
7 ]
/ /
/ Notes:
/ 1.2Sst pulse test
/ / 2.V, =40V
0.1 |
2 4 6 8 10
Ves V]

On-Resistance Variation vs.
Drain Current and Gate Voltage

0.85
0.80 —
V=10V 1
075
c
—~ 070
5 %
2
o 065
\
0.60 V5=20V-
B~ 1
0.55 == |do}e:'F=%5 F l_
05 [ L]
8

Iy [Al

Capacitance Characteristics |

Body Diode Forward Voltage Variation
vs. Source Current and Temperature

o5

Ior [A]

I

NN

/ i Ngtgs:
1.I250;I1s pulse test]|
2. VIS0V
o L[]

01 02 03 04 05 06 07 08 09 10 11 12 13 14

VSD M

Gate Charge Characteristics |

V, =480V
10
V=300V
- B
E 8 V=120V —><
% RS
>6
8
>
3 4
E
S
>82
0
0 10 20 30 40
Qg Toltal Gate Charge [nC]
SllEREBEFRGERZE 0
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T.

JCS12N60CT/FT

$5{F %k ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation
vs. Temperature

1.2 3.0
25
S 11 /
ks
X / I 20
\ZO, 1.0 g 15
4
= =
// & 10
0.9 Notes: Notes:
1_'VGS=0V 05 1. VG_S‘:=1O\/
2.'1,=250pA 2 ID=(|3.0A
0-8_75 P o Py - 75 1(|Jo 115 750 %m0 2 0 25 50 75 100 125 150
T[C] T,[C]
Maximum Safe Operating Area Maximum Safe Operating Area
For JCS12N60CT For JCS12N60OFT
:3 Operation in ThlsArea bbérétlon in THlsAfeé
gL sIJmtedbyRDS(ON); ¢ is Limited by Rig
_ b . 10ps
< < —
< SLIIIIT € 100us
g £ =
S0F- s VB == ‘
O b= o = 1ms
= : c - [N
T ® T
R S R —— 5 t0ms
L0 1’ =
10§ ERS R S Note: —
CATSC 1725 C oo
2T 2T=50 C — o
4 o : 3‘Singl‘e‘FﬁJ‘Is‘e e 10" SSngIeHJIs, ‘
10 10° 10' 10° 10 10° 10' 10° 10’
Vs Drain-Source Voltage [V] Vs Drain-Source Voltage [V]
Maximum Drain Current
vs. Case Temperature
14
12
<10
=
g
E s
O
£
T 6
a
T4
2
0 1 1 1 1 1
2 50 75 100 125 150
T, Case Tenperature [ ]
SiilERBFRIAEREZ S
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@ca JCS12N60CT/FT

$5{F %k ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
For JCS12N60CT
]
g 1
[=
o
o
g [ o-0s
o — ’
= 0.2 et —— _:_.-, |
£ 0.1 P—— — Notes:
o E — 129 4c(H)=0.5T /W Max
= —— S~ 2 Duty Factor, D=tq/t,
= L 0.05 = B s 3Tym-Tc=Ppom* Zo yclt)
£ -
—_— -
S L - 0.02 —" // ” - | p— —
- e T geduliigys
0.01 p==001 — ~ ot —
CEL < uils i_—' i
[
1E-5 1E -4 1E-3 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
For JCS12NGOFT
pe D =0.5 —
o 1
2 E —
§' 0.2 it = -
& | 0.1 Il s ]
= — ’——"' /‘ //’ /4, )
I pEE e » /' o Notes:
£ 0.05 . S 12y 4c(t)=2.45T /W Max
g 0.1 L— ~ // 2 Duty Factor, D=tq/t, e
E 7 Eilo.02 7 3Tym-Tc=Ppm*Zg yclt)
a -~
. o
= - 0.01 P
N° = N Powy 1 |
7 il single pulse = "It o
// g9 |—-t2 -—|
0.01
1E-5 1E-4 1E-3 0.01 0.1 1 10

t, Square Wave Pulse Duration [sec]

1
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® JCS12N60CT/FT

Mz R~ PACKAGE MECHANICAL DATA

T0-220C
B \
¢ P P 4
— — symbol MIN MAX
= A 430 | 4.70
] @L‘ B 110 | 1.40
b 070 | 095
- c 040 | 065
O = D 15.20 | 16.20
D2 | 9.00 | 9.40
E 9.70 | 10.10
| M | = e 239 | 2.69
3| | — F 125 | 1.40
| | | _, L 12.60 | 13.60
(| L2 | 28 | 320
| | ] Q | 260 | 3.00
| 1] | Q1 220 | 2.60
‘ ; I 5 u ¢ P 350 | 3.80

1 I 1 o 1
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@ca JCS12N60CT/FT

Mz R~ PACKAGE MECHANICAL DATA

E F % | min | max
Symbol
@6\ D| - A 45 | 4.9
o % op B - 147
— b 07 | 09
= c 045 | 06
O D 15.67 | 16.07
| E 9.96 | 10.36
| e 2 54TYPE
. ! F 2.34 | 2.74
~J_[|} ['J‘MJ C 12.58 | 13.38
% | I 2 3.13 | 3.33
| | . P 3.08 | 3.28
| | | . Q1 556 | 2.96
iy
" 1 h
Eﬁﬁﬁfﬂglﬁiﬂﬁﬁﬁﬁl
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