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Abstract — POF(Polymer optical fiber) offers advantages of lighter, inexpensive, and easier to use over GOF(glass
optical fiber). Its higher transmission loss and low bandwidth, however, make it suitable only for short distance net-
working such as LAN. The polymer materials and its synthesis technology of low transmission loss and the broader
application for flexible POF are the two of many critical areas to be investigated more. In the current study, low-noise
POF modules are developed and optimized with a low noise amplifier and low cost LED of 650 nm. In order to dem-
onstrate the dynamic characteristics of the POF module for optical communication and sensing, we have built an image
transfer module, optical transmission speed measurement module, optical transceiver for RS-232, and sound-transfer
module, and the signal characteristics of them are evaluated. It is found that the module can be readily used for a quick
and simple measurement of optical transfer speed. With help of analog amplifier, LED, and PD, sound and image trans-
fers through a maximum 60 m optical waveguide have been confirmed. Real-time data transfer was also demonstrated in
PID control, which is thought to be valuable to industrial plant design and control.
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2. DEXEMS
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Fig. 1. Schematic diagram of index profile of plastic optical fibers.
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Visual C++ 42 Basice 2R I3t 22 7508 A 83|9ic). 94
< Agetuat sh= 7735 Fig. 20 YERIGITE 2 A7elM= 4
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32, FHEEE SHRE
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Polymer Optical fiber

Video Bigs tee LED 650 nm PD Low noise  Video
Input  or tranciver (55 & 155Mbps) amplifier  output

Fig. 2. Schematics of optical transmission for image processing.

Korean Chem. Eng. Res., Vol. 47, No. 5, October, 2009



562 upgs -

w

5}
BESI7P

_L?”

(a) Circuit desing for POF image module
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1.00E+00
5.00E-01 Input signal
0.00E00 Output signal
-5.00E-01
-1.00E+00

~1.50E+00

—2.00E+00

(b) Universal PCB () Result

Fig. 3. Optical transmission for image processing.
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Fig. 4. Optical transmission for measurement of light transmission.
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Fig. 5. Optical modules for RS-232 serial communication.
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