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Analog Front End for Camera Modules for Cellular Phones
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The authors have developed an Analog Front End (AFE), which enables camera modules
for cellular phones to achieve higher picture quality and lower power consumption.

This paper describes circuit design technique for high accuracy gain control and low
power consumption, which are key features of the AFE. One of its main blocks is a Variable
Gain Amplifier (VGA) composed of a new Switched Capacitor (SC) circuit with both positive
and negative feedback, which enables the VGA to achieve a gain range from 0 to 24 dB
and a gain step of 0.094 dB. A new switching operation for SC circuit reduces the power
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consumption by 30 percent.
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Tablel Comparison of VGA performance.
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Table2 Comparison of SCA performance.
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Table3 Specifications of VGA.

Sampling rate 18 MHz
VGA gain range 0to24 dB
VGA gain step 0.0939 dB
VGA gain linearity (DNL) 0.63 LSB
Power consumption 18.7mW @3.1V
(w/o proposed SCA) (26mW)
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