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Design of the 140W level-small sized LED Power Control
Circuit
Ho-Myoung An*, Juseong Lee**, Byungcheul Kim***
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Abstract In this paper, HIC with various functions is proposed for the design 140W LED power
control circuit. The proposed HIC integrates constant voltage/constant current circuit, short circuit
protection circuit, internal constant voltage circuit, and dimmer circuit, thereby reducing the horizontal
length of the PCB by 16% comparing with the conventional system. Through various experiments, we
verified the performance of each block implemented inside of HIC with numerical results. (Constant
voltage variation ratio: 2.9%, dimmer circuit duty variation within 5%, stable short protection at 720
mA) Since the PCB area can be significantly reduced by applying the proposed HIC. It is possible to
reduce the PCB manufacturing time which takes up most of the manufacturing time, however, It is
expected that the faulted power module can be replaced without replacing the whole PCB, so that
maintenance / repair can be made easier.
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Fig. 1. Conventional SMPS LED power source circuit.
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Fig. 5. Proposed HIC based SMPS LED power source circuit.
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Fig. 2. Constant voltage circuit diagram. (a) Higher inp
ut voltage than 35[V]. (b) Lower voltage than 35[V].
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Fig. 3. Constant current circuit diagram.
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Fig. 4. Dimmer circuit diagram. (a) OSC circuit. (b)
Level shifter circuit.
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Table 1. Constant voltage and current consumption
measurements.

QUEFY (Vdo)| LIS FEY (Vref) | LHIEF (mA)
25V 14.65 V 4.8 mA
30V 15.07 V 5.26 mA
35V 15.09 V 5.45 mA
40 V 15.00 V 5.73 mA
45 V 15.09 V 6.54 mA
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Fig. 7. Measurements of short protection voltage.

Dimmer 2|29] /d5 H7IE 9o A=Al ot
E duty ¥ frequency WHIE It E 2
dimmer 8 AYo] W= duty ¥ &% Z2YE 2
Zolt}. Dimmer YEHYe] 0VIY 7d9olli= LEDZX
o] off H&= Aol 10[VI¥ ALol= LEDZRH
o] 2=7t 7t == ASeld  olvIelA 1VIA
Z7¥st wokch oF 10%% Duty’} 271 & 4 3o
o, 10VI7} €= DutyZ} 100%7F Eo &2
LEDOl= ZA77F 2d 2oz 58 # 29| 2%
oA, YFAYo| W= DutyH]9] XSS Max 1.6%
24 & AoEx JZ ¢ 4 Aok Dimmer9
frequency ¥igk= g AU 25 ~ 48[VIZ2 714
SHHAl St 1 A 140 + 5[HAR ApHe]
oF 5% o|WE HustA s&ehk= 2 2RI

F 2. Dimmer 23 Mol E duty H| £H.
Table 2. Duty ratio measurements with various dimmer
voltages.

Dimmer Voltag Pulse width Duty ratio

e (V) (msec)

oV 0.172 2.4 %
1V 0.725 10.0 %
2V 1.4 19.5 %
3V 2.1 29.3 %
4V 2.88 40.2 %
5V 3.67 51.2 %
6V 4.44 62.0 %
7V 5.13 71.6 %
8V 5.8 81.0 %
9V 6.5 90.7 %
10V High 100 %
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Fig. 8. 140W LED power control system. (a) Conventio
nal system. (b) Proposed HIC based system.

HIC7 &85 140[W] & AY Ao} Al2go] 7]
Z A2d 9] PCB 712 WA 24.7[cm]oA
20.8[cml2 Bl&7A oF 16% &7 T 4 qlrh

4. 28

£ =Rolde Ay Fe3E, MR Ted=
dgEssR Y HHMER, dimmer IZE St
2 JHAR HICE ARttt AlREE HIC 7T8E A
2RI 7]1E AARE} 5US F5S WA dimmer
7Te& WAt E3h AlREE HIC AlAERS: 71& A
2l o8] PCB 712 WHE 16% &7 (24.7[cm] —
20.8[cml) & 4= Ak T3 ARFE HICE ol&
o AES #ES] ofo] ARE Jieo] wet 89S 24
S = 9ok (. e 30[WI: 170 AR, 280[W]: 370 Af
). B =RojA ARt ¥F5} © HICE Al2go]
2 g3, Al2glold He7 sk= Mg giv] PCB |
2E el £Y 5 7] wieol, AR AR dhRR
< ZAJok= PCB ARARES ©53 & e 59E
71 4= a, A Ao} RN TAYsk= Ell

140W 2-XM#x LED ®Y &of 32 474 591

s 71& o] PCB HAE wAsHA] L HICRH
ARG o = ol FA/EPE A 5 e

e 7R

REFERENCES

[1] D.-Y. Lee, ‘Development of 80W LED Lightin
g Equipment for Broadcasting System,” JKIIEC
T, vol. 10, no. 6, pp. 506-510. Nov. 2017.

(2] J.-H. Kwon, J.-M. Lee, H.-J. Kim, E.-Y. Ka
ng, and K.-J. Park, “Thermal Characteristics of
the design on Residential 13.5W COB LED Do
wn Light Heat Sink,” JKIIECT, vol. 7, no. 1, p
p. 20-25. Mar. 2014.

[3] Chiu H-J, Lo Y-K, Chen J-T, Cheng S-J, Li
n C-Y, Mou S-C. IEEE Transaction on Indust
rial Electronics, 57, 735 (2010).

[4] Chiu H-J, Cheng S-J. Int. J. Circ. Theor. Ap
pl. 37, 928 (2009).

[5] Qu X, Wong S-C, Tse CK, IEEE Transaction
on Power Electronics 25, 331 (2010).

[6] Chiu H-J, Huang H-M, Yang H-T, Cheng S-
J, International Int. J. Circ. Theor. Appl. 36, 2
05 (2008).

[7] Byungcheul Kim, Eui-Seok Jeon, Chan Kim,
Engineering and Technology (S-CET), Spring
Congress on, 2012, p. 1.

[8] W. Aloisi and G. Palumbo, Int. J. Circ. Theor.
Appl. 33, 419 (2005).

[9] Y-H Chang, Y-C Chen, Int. J. Circ. Theor. A
ppl. 40, 835 (2012).

A

et & (Ho-Myoung An) (413 4]

e 2001 2€ ¢ Feuistu Azp
A&zt (FEAh

e 2003 2€ ¢ FLdistu Azp
ANF3sta} (FSAAL

e 2009 2€ ¢ FLuistu Azp
AN5Feta} (FshakAl)

« 20099 39 T 20134 294 1
e A A R b o o Bt e B
T

« 2013 3¢ T EA . 92l
A AR 2

WEE A &2b, W3 v ],

P2z}, AERE A GhEA A7)

2



Hh92 si=memMREMI|AsE=SX H11H M55

o] 3 X (Juseong Lee) (R3]

+ 20134 2€ : AEHsr]Ey st
A AR T o E 7} (FEA})

+ 20151 89 mHUtw A7

ARk} (FAA

20159 108 T #A  (ADA

AuFAAR-SEFAATE o

7 ¥ H(Byungcheul Kim) [F234]

19884 2¢ @ F2uigtw AAA
23y (F3hAh

+19909 2€ @ F2uigtw AxA
23 (FhAh

22001 2€ @ F2uigtw AAA
23y (Fshah

+2001d 3¢€ T 2001 8¥ :

o

e ghal A7)88ta
Post-Doc.

22007 1€ T 2008 1€ :
Dept . of Electrical

Engineering,

Arizona State Univ. ¥til
+2001d 9€ T @A
Agrelr&eta Axgst
A

<l Eop HEw=A w2, LED A3z

B





