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ABSTRACT
Light-Emitting Diode (LED) can be applied to the new lighting system. In this thesis, LED array driving circuits for the illumination
light source using a single stage switching power structure are proposed. The switching power device structure adopts a forward
converter and a flyback converter by using fixed frequency current-mode Pulse Width Modulation (PWM) to reach output current
and voltage steady. Experiments and discusses were focused on the effects of dimming frequency on the illumination of LED array.
Both of the forward converter and flyback converter with different waveforms of output current were connected to the dimming
circuit to change the dimming frequency in a fixed duty cycle.

Keywords : Single Stage of Switching Power ; LED Array ; Forward Converter ; Flyback Converter ; Dimming Circuit
Table of Contents

o000 oboob oOooO0oo00ob0oooooO0oboooOobOoOobOooOOobOoOoOiibobobooooboboboooDooo

goodoboooooOobo voOOOoOOoOOoOoOO0ObOOODOO0ODOO0ObOOUOOODOODODOvOODOOOOODOO
goofdoO0o0o0o0ooO0oboobOO0oDOovibboooOoboooooOOooOooooboooOooooooviiobooon

0000000000000 0D000000000D0 xOOOOooOoooOoDOOooOoOOooOOoboooDOoDOoDboOoo

Oxid0OOd0 00 11000000000000000000O000 0000 11200000000000000A0O
gooobooooooboo11i3poooooooboooooboobooooobob boboo 3sbob bboboobDUDbOo 212
obooobobooooobobooooobooosz220b00b00ooob0bbooooboboboOoDOe23b000O
oooooboobooooobouooooboo s24000b00b0b0o0oobD0bb00obOObDOb0b0ObtnI2000DbD0OOOO
oooooobooooobobokBoobo bobooooboooooOo31ooboooooobooooobooog
gbooobdgo11ss200b00boo0booboobooboobooboob 1e330boobooboooboonoo
gboooboobobbo34pgobooooboobooboobobooboob 2300 booboooon
gbooobdoo 4100000000000 00DLOOD0O0ODO0ODbODODbOO 442000000000 000O00O0O0O
goooboobobob 3s4300000000O0000O00O0O0O00O0O0OD0O0ODLOODODOO 4440000000D0ODO
gboooboobobboobogooss4s50000b0o0boobooboboobooboboooseboo oo
gboooboobgobobosiboo0oboobooboboooboobobboboooobsss200booooooon
gboooboobobboobogeos3bobobooobooboobobbooboobuobob e33O
gboo0elDb0O0D00OD0DOODbDOODbO0ODbODODbObOOODbOODbD 86200 00DO0ODOODDOODDOODOODO
oooobooebUdb0bObOOo0obOo0obOobObOoboboOobDoOobOoobooobooTo

REFERENCES

(10000000000 000OC00b0O0OO000DOO00DOO0 00O ODOOOoDbOOOTe~8e0 IO DO9OEODOMO
[210000000000CLEDODOCO0DOOOODODOO0ODODOO0CO00ODOODOOODODOOUODOOOOODOOOeOe0OO
[BCO0000CO00LCDTVOLEDOOOOOODOOOODODOOOD OODDOOOOOOOOODOOOO9sO1000
[400000000000000C0000O000DODO00O00O00 O0OODooOOoYsboednn
(F100000000000000C0000D000D0ODO000O0000OOD0O0ODOOO0ODY0ennO
[(l0000000000C0000O000DODDO00D0OO000DODOO0 D00DDOOoOOs400nQ
[7l00000LCDOO0OLEDOOOOONONONONONONONONONONONOONO 0000000000000 OrmODn
[B0O00000000000000O0O0O0O0oO0O-21000000000 000000000000000O00O0%010000
Q0000000000000 00000000000000000 COO%OsuoO
[10]00000000000LEDDO00O0O0OO0O0O0O0O00O000 CC0CCOOCOOOOOCOOOOOOOOeoOO
[11]00000LEDO000O00O00O0N0N0NO0NON0OOOOO7400 28~310 0200803000
[12100000000000LEDDO00O0O00O00O00O00O00 C0C0OC0OCOOOooOooeoenoO
[1B10000000bOO000b0o00ooOo0ooo0ooooob0 oooOo0ooObO0ooooOooooDOOoOoOoDObOOgesnendO



[14]0000000LEDODO0OO0O0OO0OO0OOOOOO22000 143~15400009404000
[15]00000000000000000000000000000 00000000 0ODOO92011000
[16]00000000000000000D0D0D0D0D000000N00 D000 00OC0OOODOOOOOoYO7OOO
[1710000000000000LEDODD0OD0ODO0OO0OON0OON0OD D00000O0OO20080200000

[18] Masahiro Nishikawa, Yoichi Ishizuka, Hirofumi Matsuo and Koichi Shigematsu, “ An LED Drive Circuit with Constant-Output-Current
Control and Constant-Luminance Control” , in Proceedings of International Telecommunications Energy Conference 2006, pp.1~6.0

[19] P. L. Miribel Catala, M. Puig Vidal, J. Samitier, P. Goyhenetche, and X. Q. Nguyen, “ An integrated digital PFM DC-DC boost converter
for a power management application: A RGB backlight LED system driver,” in Proceedings of The 2002 28th Annual Conference of the IEEE
Industrial Electronics Society,vol. 1, pp.37-42.0

[20] Michael Dayd 02004070110 00 000OLEDOCODOODOODOODO ODODOOOOOOO

[Online]. Available: http://www.eettaiwan.com/ART_8800341726_617739_TA_3874130f. HTM [21] Sameh Sarhanl (0 200800 20 0 O O O
OopwMOOOOOOO-LEDOO OOOOOOOOOODOOOOOODO263000

[Online]. Available: http://www.mem.com.tw/technologyexploring_content. asp?sn=0802050001 [22] Chris Richardson, (2007, Nov.). “ LED
Applications and Driving Techniques” , National Semiconductor Corp., [Online]. Available:
http://www.national.com/onlineseminar/2007/led/national_ LEDseminar.pdf [23] Heinz van der Broeckl, Georg Sauerlander, Matthias Wendt,
“ Power driver topologies and control schemes for LEDs” ,in Proceedings of The 22nd Annual IEEE Applied Power Electronics Conference,
2007, pp. 1319~1325.00

[24] Chris Richardson, (2007). “ Driving LEDs: To Cap or Not to Cap” ,Power Designer, no.116, National Semiconductor Corp., Santa Clara,
CA, [Online]. Available: http://www.national.com/appinfo/ power/files/national_power_designer116.pdf [25] EPARCO D00 ODOODOOO
g00O0O0OO0O0oOOoOOoOoOOOOOO 20070200000
[26]000000000000000O00O0OO0OO0OO0O20050800 ODOOO
[2710000000000000000000000O00O00O0O0O0O0O0O0 COCOOOssuenOO
[28]000000000000000000O0OO0OO0O0O0O0O0O0O0O00 00000000000 00gwsdedd 2910000
O00000O0OO00O0O0O0O0O0O0O0O0O0O0OODOOOO0ODOODODO 00000000 02006012022~23000
[30]000000000000000000000000000%20200 00000

3]0 0000000000000000000000000000000 00D00O0DO9%0O10000

[32] S. Cuk, “ A New Zero-Ripple Switching DC-to-DC Converter and Integrated Magnetics” , IEEE Transactions on Magnetics, vol. 19,no. 2,
pp.57-75, March 1983.00

[33] G. Spiazzi and L. Rosseto, “ High-Quality Rectifier based on Coupled-Inductor Sepic Topology,” in Proceedings of 1994 Power Electronics
Specialist Conference, pp. 336-341.00

[34] R. P. Severns and G. E. Bloom, Modern DC-to-DC Switchmode Power Converter Circuit, New York: Van Nostrand Reinhold Company,
1985.0

[35] Chien-Chih Chen, Chang-Yu Wu, Yaow-Ming Chen, and Tsai-Fu Wu, “ Sequential Color LED Backlight Driving System for LCD Panels
", IEEE Transactions on Power Electronics, vol. 22, no.3, May 2007.0

[36] 000 0000000000000 0000000O0O000000000 CO0OOO9OeDOn

[37] International Rectifier Corp. (2004, Oct.). “* Datasheet of IRF640N: A N-Channel HEXFET? Power MOSFET.” [Online]. Available:
http://www.irf.com/product- info/datasheets/data/irf640n.pdf [38] Nihon Inter Electronics Corp. (2008). “ Datasheet of FCH10A15: A
Schottky Barrier Diode.” [Online]. Available: http://www.niec.co.jp/products/pdf/discrete/fch10al5.pdf [39] Texas Instruments Inc. (2002,
April). “ Datasheet of UC3842A/3A/4A/5A: Current-Mode PWM Controllers.” [Online]. Available:
http://focus.ti.com/lit/ds/symlink/uc3842a.pdf [40] OO DO DO O0OOOOODOODOODOODOOOOODOODOOOODOODOODO bODOOo9o
ge0oOoOOO



