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Abstract — This report summarizes all 
experimental results of the project, including 
the system architecture and circuit design of 
the line driver for xDSL applications. The 
proposed architecture contains one comparator, 
one loop filter and a digital output buffer. The 
system is nonlinear and unstable, and a 
self-oscillating signal with a pre-designed 
frequency circulates around the loop. With a 
sine wave input, the self-oscillating signal 
becomes pulse-width modulated and therefore 
carries the input frequency information. By 
passing the signal through a low-pass filter, 

the input signal can be reconstructed. The 
circuit components, the comparator and output 
buffer, both have the feature of easy design 
with compared to the traditional class AB 
power amplifier. The full circuit design and 
simulation are done, and the chip is fabricated 
in a 0.35-um CMOS process to verify the line 
driver working principle.  
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Technology TSMC 0.35um 2P4M CMOS 

Supply voltage 3.3V 

Chip area 1.5*1 mm2 

Bandwidth 970 kHz 
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freq. 
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84 mW 
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Technology 0.35um 2P4M CMOS 

Supply voltage 3.3V 

Power consumption  
(w/o input signal) 93 mW 

Mean switching freq. 11.65 MHz 

SFDR ~ 40 dB 

Driver 
SOPA core 
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The self-oscillating power amplifier contains one comparator, one loop 
filter and a digital output buffer. The system is nonlinear and unstable, 
and a self-oscillating signal with a pre-designed frequency circulates 
around the loop. With a sine wave input, the self-oscillating signal 
becomes pulse-width modulated and therefore carries the input 
frequency information. By passing the signal through a low-pass filter, 
the input signal can be reconstructed.�
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