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Abstract

Phase locked loop, PLL, is one of the most important synchronizing circuits used in
many data transmission systems such as optical communications, telecommunications, disk
drive systems, and local networks. A major characteristic of the PLL is the lock time; it is the
time the PLL takes to adapt and settle after a sudden change of the input signal frequency.
Conventional digital PLL (DPLL) can not satisfy the requirements of the high speed
applications; it must be modified to achieve fast locking. Fast locking is required for fast
frequency hopping among data bursts in high-speed digital communications. Fast locking is
therefore a necessity for spread-spectrum communications, cellular phones, clock/data
recovery circuits, etc. In this thesis, a DPLL is proposed to achieve fast locking by varying the
PLL bandwidth. Wide bandwidth is used when the PLL is in the out-of-lock state, while the
narrow bandwidth is used when the PLL is in the lock state. This can be accomplished by
applying additional current to the conventional charge pump current in the out-of-lock state.
The additional current is provided by a programmable charge pump (PCP). A frequency
difference stage (FDS) is added to produce a Y-bit code represents the difference between the
input and the output frequencies. This code is used to control the PCP output current. As the
difference between the input and the output frequencies decreases, the PCP output current
decreases to obtain smooth transition to lock. As locking is achieved, conventional CP
current is used to provide loop stability. The proposed DPLL is designed using UMC )Y +nm
CMOS process with a .YV power supply. It operates in the frequency range Y°+MHz —
V.YeGHz. Over this frequency range, a locking time reduction up to V1% was achieved

compared with conventional DPLL.
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