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This book covers yet another of those topics that combine digital and analog. Switched-capacitor circuits (SCCs) are a category of sampling circuit in which switches connect and disconnect capacitors, charging and discharging them. For instance, the circuit below demonstrates one of the main switched-C circuit techniques.

Switch S1 closes, charging Ci. Then it opens and S2 closes, delivering the charge of Ci to the inverting-input node of the op-amp. This cycle of switching occurs at the switching frequency, fs = 1/Ts. The input circuit has an equivalent resistance that can be calculated as follows:
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For a switching frequency of 1 MHz and Ci of 10 pF, Req = 100 k(. So why not use a 100 k( resistor instead? It has a useable bandwidth exceeding fs/2 while the SCC above does not. In an integrated-circuit context, a diffusion resistor of that high of value would take up much more chip area than two MOSFET switches and a capacitor. Switched-capacitor circuits provide an on-chip alternative.

Because the switches are MOSFETs, their characteristics are of some importance. Liu starts Chapter 1 with MOS device physics relevant to switches, then shows (in Chapter 2) how MOSFETs can form basic op-amps, then "Switched-Capacitor Building Blocks" in Chapter 3. Besides the simple SCC shown above, other somewhat clever configurations are presented and the sampling theory worked out for them. This involves, in part, difference equations and z-domain characterizations. Additionally, numerical methods, such as Euler's forward and backward integration formulas, appear, along with the bilinear transform. These alternative formulations for SCCs are given in enough detail for the knowledgeable sampling theorist to appreciate, yet not so much as to lose the attention of the neophyte. Succeeding chapters go into detail on categories of SCCs: filters, DACs and ADCs, dc-dc converters, and (-( (as he calls them) modulators for RF receivers.

The author is from China, did graduate work at Oregon State University under Gabor Temes, and has industrial experience. The latter is evident in the incidental details that appear throughout the book (such as the typical 0.1% matching tolerance of IC capacitors), revealing a working closeness to the subject-matter. The book is not a gloss of the subject but has enough content to be worthy of a place on the engineer's bookshelf.

I mostly liked this book and would recommend it as a working reference for IC designers and others who want to charge and discharge tiny capacitors quickly for a good analog cause. I wish the author would have provided somewhat more explanation in places. Considering that his first language is zhong wen (sorry about the lack of pin yin tonal marks), and his command of English is sufficient, I hope that as his English reaches a greater state of refinement that he will edit the book and do a second edition in the future.
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