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Design of I-V converter circuit with dual compensation structure for

infrared receiver chip
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Abstract: An I-V converter circuit was designed by using the infrared communication. The converter
circuit contained a transimpedance amplifier and two compensation structures. The DC compensation
circuit was used to compensate the DC photocurrent generated by ambient light and prevent the saturation
at later stages. The AC compensation circuit was used to improve the AC input impedance and preserve
the sensitivity of the signal of interest. The research shows, through the I-V conversion circuit to realize
the double compensation, the gain control of the circuit and sensitivity are improved significantly. This
circuit is implemented in the 0.6 pm BiCMOS process. Operating under 3 V, it achieved a DC
photocurrent rejection ranging from 10 nA to 300 wA and the gain obtained with 110 dB with a good
stability.
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Fig.1 I-V converter circuit

TESEBR I, F ARG 0 ) 7 2 4G R TS
Fil 72 JL B2 22 (pA) B UL T % (LA, BEHE AR 7 i R 2
J5 AL B SF R B = D AR JLE T EREH , BT RLAE
HEOCHE G OLT , ORI 5 7 A 0 0 B IR L
o AR, AR LA UZ | XA AR A 5 i B
REL e A 8 it AR R Ol g bR LA b TR RTSR P A B
SERINE S B A U0 R A A 1=V e % A 4] 2

& 2 Wik Y 1=V e 4 v i 17

Fig.2 Improved I-V converter circuit
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Fig.3 1-V converter with dual compensation structure
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Fig.5 Inner circuit of operational amplifier
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Fig.7 Frequency response with dual compensation
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Fig.8 Test result of optical receiver chip
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Tab.1 Gain control accuracy
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