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Abstract: This study designed an optoelectronic chip, integrating a photodiode array, transimpedance am-
plifier, fully differential amplifier, and bias circuit, to meet the application requirements of reflective photo-
electric encoders. First, the photodiode array was designed according to the imaging principle of the reflec-
tive encoder. The adjustable gain transimpedance amplifier and the fully differential driver amplifier were
then cascaded. Regarding the signal processing circuit, it could increase load capacity in addition to reduc-
ing the noise of the readout signal. Subsequently, the design integrated the bias circuit to provide a wide
power supply voltage input range and effective power supply ripple rejection. The whole chip was fabricat-
ed based on a 0. 35-um photoelectric CMOS process. By building a test environment, the photoelectric
chip can work normally in the wide power supply voltage range of 3. 5-6 V, and the incremental signal out-
put within 6000 r/min has good orthogonality. The results of angle measurement showed that the maxi-
mum error of angle measurement is 4. 752" and 5. 04” under forward and reverse rotations, respectively.

Using a 5 V supply voltage, the DC power consumption of the circuit is 66. 5 mW. The overall chip area
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1$ 5. 91 mm X 2. 81 mm. In general, the proposed optoelectronic chip can meet the requirements of high in-

tegration of photoelectric chips, good signal orthogonality, wide power supply voltage input range, and

high power supply ripple suppression ability. Therefore, it is suitable for reflective photoelectric encoders.

Key words: optoelectronic chip; reflective encoder; incremental signal; bias circuit; adjustable gain am-

plifier
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