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Abstract

QPSK modulation techniques are widely used in modern communication systems,
which are characterized with high spectrum efficiency, better spectrum specification,
strong anti-interference performance, and ease of implementation. In recent years, the
rapid development of mobile communications and satellite communications provide
QPSK modulation techniques a wider space for future development. Using digital
ASIC design to implement QPSK modulator has many advantages such as good
circuit performance, low power consumption, small size, etc. In this graduation thesis,
a QPSK modulator is designed and implemented based on digital ASIC design flow,
with the baseband data frequency of 1Mb / s and carrier frequency of 20MHz.

Firstly, the basic principles of QPSK modulation system is introduced, the
principles of all major functional modules of a QPSK modulator, including numerical
control oscillator, pulse shaping filter and interpolation filter, are analyzed in detail. In
this thesis, the digital ASIC design flow is divided into front-end design and back-end
design, and the task and operations of each step of the process are introduced.
Secondly, followed by top-down design flow and base on the module division,
algorithm and parameters of the QPSK modulator’s blocks are designed and then
simulated using Matlab software. The circuit function and RTL code are realized
using Verilog HDL while the functional verification of each code is executed using
the Modelsim. In the design process, the pipeline and ROM compression method are
used to optimize the structure of the circuit and to reduce the circuit area. Finally,
using SMICO0.18 technology library, the digital ASIC design of the QPSK modulator
is achieved, in which the logic synthesis, static timing analysis, formal verification
and automatic placement and routing steps are completed using the most commonly
tools for digital ASIC design flow such as the Design Compiler, Primetime, Formality
and Astro software, etc.

The simulation result of the digital ASIC and test software confirm that the QPSK

modulator circuits designed in this thesis realized the function of a QPSK modulator
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with good sequence, small sizes, and low power consumption performance, which is

of certain value both in study and in practical engineering applications.

Keywords: QPSK modulation; digital filter; ASIC; Verilog
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