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Abstract: Current limiting diode (CLD) was fabricated using junction field effect transistor (JFET)
structured two small cells and eight large cells. Two small cells and eight large cells were connected in
parallel and the obtained constant current was 110 mA. The application of CLD in each of the parallel
circuits on chip on board (COB) type LED lighting source, could significantly reduce the current deviation
within the parallel circuits. The applications of CLD on AC power small lighting source, battery power
low voltage parallel lighting source and AC flat lighting source were investigated.

Keywords: CLD, LED, COB lighting source, Lighting circuit, Ripple current, Circuit protection

1.ME

HAF the] = (current limiting diode, CLD)<=
Agte] WEo tistd AT AFE ATHE F A
o], LED $£329 o] AF TEL s 3=
A G838 o8 4 glow, 53 dgsHL &
FaA e A, 8] FAF J=2E TAHE F
Acke Adel st

thut LED 2949 $83 29 4% e B

a. Corresponding author; dcuserpark@naver.com

Copyright ©2013 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

49| LEDE o|&3te 3zg& FAsokst=d, ol
329 §51} LED 48] o wet AFF Al
7] gto] AR ER dAFY HAAF £FE ME
AAF tolo=g thkg 3= ALgsr|dE W
g o] B} 1] = 4 mA A= Ay 324
A fgo] 2 CLDE AMg8AY & dids &d
Ao CLDS AAAY (Vold && AXe= A
Qt (Vp) ol A, A9 287} axn, $ES Fuksts
27)%0] glo [2], F&3HA o] &stA] Rk Ut
ol&2 LED M& $&39d A& 4F, o
o] LEDS Add=z dZAso Apgstelor =l
(34], o] @ LEDS ¥z At (Vp)el &d B4,
£E 1A A% e AFF/ F AEER
A3 AAFE et Hol tdAel ANWAHA 2
3to] @ 4 Ut} ob&e LED 7i¥ e 79l



A7| A2 g8 8] =84, A267 A6E pp. 488-492, 20134 69 whslz & 489

T HE3Re AfF AFE FEsHA s, 2%
A& et EHol 3z <hHAd Fod AR
o] g%lo] i it}

CLDE F#le] EWNA2E (transistor), 3tHA} #&F
tlo]E], OP-Amp (operational power amplifier) 2
PMIC (power management IC) 5¢] 47 [56]°] H]
gt AH|Lo 2 AAF J2E &Y 4 gleoy,
AFAAA AF AAF 2R o]gHu e &
A4 R= A9 (switching mode power supply,
SMPS) 3 327} ¢ 15%9 Ay &AL fust
wd 7 dial A AAF JRE FAEA
& Aot ERAAHE FRSHA A AR
T AdE FHo] Ut ol FHAYGe] e
AA gl WA LEDE E43t: 3 RAME hds] f
4% S2F FHE F s FH-e] s

2 dFdME gAYy RN ALE IR E
FET (field effect transistor) 722 43 % ojg 4
& 7k CLD A #3}te], 882 mA, 1156 mAe 3 &
AAF A71E MRS A8 (7] =8 28
2oy Ag WY Ao 8 AAF ME 2
7INE F e F29 CLD 228 AFsin, 1 &
4E ZAsEa Az CLD IS COB B¢ LED
ZzW3zd AH&ssln, H7)x) gz wAFALE
AH&8h= LED 4334, wiege] d9L ol gs: A
A% o 48 32 AF4dd LED 2977 2 o
FAYLE AHEEHe] b LEDE T8 W 2y
320 Ag3lo] 2E 98, 5% 59 M7z E
e ZAEIA .

R TR

W
g

2. &Y oy
2.1 CLD 82 COB Et LED 8 % =H3=2
2.1.1 CLD Mz % §4

PE A=A Si 71el], @ A% 30 Qem #E 7}
A FA 3 ume 93 e 44F do|AE AL
°, 008 mm x 024 mm #Z7)¢] & 4 8719 0.08
mm X 0.15 mm 279 4% 4 2708 3§19 CLD
oz FAAh

& 1& A2 CLDY #7134 54L& A s
4% % WE 4, ZzeA 882 mA, 11.56 mA x|
“2E QAT e 4o, o ge FE AY 55

Table 1. Electrical properties of the fabricated CLD.

Pinch-Off
Cell Vi(V)  IklmA) Vg(V)
Vp(V)  IplmA)
Small 4.75 8.82 3.8 7.06 55
Large 563 11.56 45 9.24 55
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Fig. 1. Pinch-Off current characteristics with increase of
the number of cells in the fabricated CLD.

V7HA wi$- dAZSA FAEA A= A9t Vp
o 3% Zt7F 475 V, 563 VE ZA 5t
3% 12 CLD HellA ¥d dzdsts Ao 4o u
AAQx AfFFe WasE ey sAxex= A
7 1156 mA &g 7H &= diEd 4 8H4E dAsy
AF A71 2 mAE AU o= A Uz sy
A5 3RE Y 5 9o e s ays 2
H g Hfel RHHoR o83 & gle Aoz wWitdch
CLDE EdAXEY AUtlelos 58 AL83lx] ok 7}
o] A9 did 48 WY ddsie AFRE 29
i Ao 7FsdH|, ol LED 47} Zo] AFE PE=
S|2olME AF 7)o oFa HEe AAF Av)7t
7Pi%= CLDE= LED 3|24 of$- §-8381c} [8].

=
T
A

A
3

2.2 COB E}d LED Z3

i

HeHeH
S @
i:‘ﬂ—{,

R
[
24{

41

Fig. 2. (a) Photography of COB type light source and
(b) circuit diagram of CLD.
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Fig. 3. CLD applications to LED lighting source circuit
of (a) AC input, (b), (¢) DC battery-powered, and (d)
AC convert to DC and numbers of LED.
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Table 2. Properties of COB type light source inserted
CLD.

6 parallel DC Input LED Lssiring Enffégle
4 series " :
circuit / ve, Ine
EEErE
CLD 16 490 118 516 738 10 776
No CLD 12 653 120 554 992 33 847

Table 3. Electrical characteristics of LED light source
circuits.

AC Input  LED Effg;ie Athd Ripple
Circuit

V mA V (ﬁgﬁ) % % mA
CLD
2 parallel 220 211 816 271 476 350 383
20 series
2 parallel 990y 989 893 340 478 266 481
20series & d . 3 ; =

¥ 3 nF ALAA Agde 2971 2F
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Table 4. Electrical characteristics of battery-powered Table 5. Electrical characteristics of LED flat light
LED light source circuits. source circuits.
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