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Abstract 
    The group project consists of six major 
research topics distributed in five 
subprojects. They will support one another 
and share the benefits of cooperation. In the 
first part, the design and implementation of 
high-performance mixed-signal integrated 
circuits and systems subsystems will be 
designed. The second part, the design and 
applications of low- voltage CMOS RF 
frequency synthesizer and power amplifier 
chips. The third part, the low-voltage and 
CMOS RF front-end IC. The five part, the 
low voltage low power digital IC design. 
The last pat, the design of neural chips with 
learning capability and silicon retina input 
and their application in image processing. 
The circuit or systems designed in this group 
project will be fabricated in chips by using 

submicron CMOS technology. In this year, 
the fabrication and measurement of many 
chips have been accomplished And the 
measurement results are almost the same as 
the expected performance. 
Keywords: Signal mixed integrated circuit, 
RF frequency synthesizer, wireless 
communication, low power digital 
integrated circuit, neural networks 
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��!E : A 1 GHz RF front-end IC, 
comprising a low-noise amplifier and 
down-conversion mixer, has been 
designed and manufactured in 0.5�m 
CMOS. This will be integrated with the 
base-band portions of a direct-conversion 
receiver, all sharing a common CMOS 
substrate. We have applied a design style 
with which uniquely exploits CMOS 
capability to implement key RF functions. 
Combining this with a bond-wire inductor 
technology, and taking into account the 
receiver architecture, we have 
demonstrated a fully integrated 1 GHz 
front-end in a modest 0.5-�m CMOS 
process (Table I) which, in some respects, 
exceeds the performance of similar 
circuits fabricated in other 
well-established RF technologies. We are 
hopeful that this work opens new vista for 
today’s predominant IC technology, 
CMOS, in an application believed to have 
ubiquitous importance in the future. 
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* IF  Modulator includes D/ A converter. IF Demodulator includes IF amplifier and A / D conveter.

General - Purpose Wireless Transceiver Block Diagram

�

�

�

�

�

�

�

�

�

�

�

�

����

����

�� (a)
 



 5

����

��

�����

(���	


��
��)

��

����

AD/DA

��	
���

����

��������

��������	
��


�� (b)

���

��

(���	
��
)

�

�


