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Abstract A stable reference frequency is very critical for wireless applications. Crystal oscillators are used to 

generate the PLL reference frequency for cellular handset transceivers and reference clocks for phone peripherals 

such as GPS, WLAN, and Bluetooth. Digitally-controlled crystal oscillators (DCXOs) are lately being preferred for 

this purpose over the more traditional Voltage-controlled crystal oscillators (VCXOs) due to their lower cost, 

smaller board area, potentially higher tuning range, better noise immunity, easier implementation of Automatic 

Frequency Control loop in digital domain and digital pre-distortion of the frequency control signal to achieve a 

linear tuning curve. This talk is centered on such a DCXO clock system implemented in a 65nm digital CMOS 

technology for a GSM/GPRS/EDGE transceiver. One of the main features of the system presented is the elimination 

of the 32.768 kHz crystal traditionally used to generate the Real-time-clock (RTC) of the cellular phone by deriving 

32.768 kHz from the 38.4MHz oscillator. The architecture and circuit design issues are discussed in some detail 

together with a brief explanation of the RTC generation. The measured performance of the DCXO is provided and 

compared to the published state-of-the-art. The second part of the talk concentrates on the important issue of 

reference frequency (Fref) spurs caused by this DCXO and observed at the transmitter output in the first silicon 

prototype of the Transceiver. The main emphasis is placed on the laboratory debug effort of these spurs. The circuit 

solution adopted in the next silicon to reduce the Fref spurs to acceptable levels is also presented. 
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