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Design of 5-Bit Fourth-Order Modulator with Error Feedback
for Modulated Frequency Synthesizer Application

Zhang Haiqing, Li Wenhong, Lin Weiran, Zeng Xiaoyang and Zhang Qianling

(ASIC & System State Key Laboratory, Fudan University, Shanghai 200433, China)

Abstract: A 5bit fourth-order AL modulator is designed for the application of high-speed data direct AZ modulation of frequen—
cy synthesizer. A new structure——error feedback structure is adopted to facilitate the design of the multi-bit quantizer. T his
structure also has an advantage that there is no sampling delay introduced into the input signal, which is very useful for this
application. By adding two poles into the transfer function, better noise performances compared with that of the MASH strue-
ture are achieved. CSD method is used for the implementation of the multiplication of coefficients of digital filter. Adoption of

this method and its common sub-expression sharing give an important reduction of hardware and power dissipation. Good sys—

tem performance is obtained.
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