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Abstract�This report summarizes the 
simulation and experimental results of the 
subproject II – An ultra low-power analog 
front-end processor, including frequency 
synthesizer, correlator, and  A/D converter.  
The frequency synthesizer consists of a 
phase/ frequency detector (PFD), a charge 
pump (CP) with analog adaptive BW control, 
a second- order loop filter, a voltage control 
oscillator (VCO), and a frequency divider. 
The VCO is implemented using the 

hollow-coil spiral inductor, and varactor to 
control the wanted frequency. The frequency 
divider adopts pulse-swallow architecture and 
use source- 
coupled logic (SCL) structure to reduce the 
switching noise; The analog correlator com- 
poses a single differential sampling cell, the 
circuits of clock generation and control 
signalsBthe A/D converter composes pre- 
amplifiers, comparators and double interpo- 
lation circuits.    

In the first and the second year, system 
simulations would be optimized, based on 
lower-power architecture and circuit design 
techniques for low-power analog signal 
processors. The direct conversion architecture 
in subproject I creates DC-offset problem, 
thereby demanding a low-power DC-offset 
canceller/corrector to relax the design of the 
analog correlator. So far, the frequency 
synthesizer and correlator have been designed, 
fabricated and measured. Additionally, the 
ADC have been simulated and is under 
fabrication and optimized for the low-power 
application. 

The overall system requirements are also 
determined by the aid of the commercial 
information. The circuit implementation of 
each building block is on going. 
 
C ¤ ¥ �  � ! " � (frequency synthe- 
sizer)#¦ 1 >?(phase-locked loop, PLL)#
� � 1 C �(analog correlator)#� � $ % &
' �(analog-to-digital converter ). 
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÷ | TSMC 0.18�m CMOS � ¹ (� � ø ù
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Technology 0.18-�m CMOS 

Chip Area 1.00×1.00 mm2 

Voltage Supply 1.8 V 

Output Frequency 4.6~5.3 GHz 

Power Dissipation 20 mW 

Phase Noise -100 dBc/Hz @ 1 MHz 

Spur -32 dBc 

Settling Time 10 �s @ 0.8V jump 
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Technology 0.18-�m CMOS 

Chip Area 1.02×0.58 mm2 

Voltage Supply 1.8V 

Power Dissipation 0.5 mW 

  PN code length     8 (m-sequence) 

  Chip rate     16 Mchip/s 

  Symbol rate     0.5M sym/s 
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Technology 0.18-�m CMOS 

Supply voltage 1.8V 

Resolution 5 bits 

Clock rate 2 MS/s 

SNDR 30.8dB @ fin= 200 KHz 
30.5 dB @ fin=1 MHz 

DNL/INL < 0.5LSB 

Input Range 0.64 Vp-p 

Power dissipation 1.52 mW 
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