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A method of constructing signal-flow graphs of circuits having an arbitrary configuration with 
switched capacitors is examined. The signal-flow graph is constructed by means of a 
transformation graph of subgraphs of individual switched capacitors. The transformation 
graphs take into account also the effect of nonstandard active components of the circuit and 
switches.

Signal-flow graphs are a convenient tool for analyzing not only classical analog circuits [1] but also circuits 
with switched capacitances (SCs) [2,3,4], both for two-phase and for multiphase switches. The various types of 
signal-flow graphs and methods of their construction and analysis usually used at present are cumbersome and are 
often limited to a certain type of circuits being analyzed.

In the present article a method is proposed for constructing a signal-flow graph for an SC circuit having 
an arbitrary configuration by means of a transformation graph [1], which transforms the subgraphs of individual 
capacitors. The transformation graphs quite simply make it possible to take into account the effect of irregular 
(nonstandard) active components of the circuit and switches. The given form of transformation graph is 
considerably simpler and more effective than that proposed earlier in [4].

The proposed method is rather general and can be used when analyzing SC circuits with two- and 
multiphase switching. It also enables avoiding the construction and transformation of equivalent circuits of the 
circuit in various phases of the switches, etc. [3].

The signal-flow graph describing the SC circuit is obtained (without any additional constraints) by means 
of the transformation graph (T graph) introduced in [1].

The T graph is auxiliary and describes the relations between the variables of individual subcircuits (blocks), 
denoted by primes (U ', I'), and the quantities (U, I) describing the circuit as a whole.

Let the capacitor C, in the SC circuit (Fig. \ a) be connected between nodes 1 and 2. The voltage across
it

^ 3  = U\ ~ U2 -  tfj3 Ux + a23 U2 = (+  1) U3 + ( -  1) U2, (1)

then the chaige

Qi = £>3 = h i  Q3 ~ (+  !)  Q3 > (2a)

@2 ~ ~ Q3 ~ *32 Q3 = (~ !) Qy (2b)

The transformation graph in Fig. lb (dashed lines) corresponds to the given equation.
If the capacitor (for example, C4) is connected (Fig. 1, a) to the node voltage Ut, i.e., between node 1 and 

"ground" (0), then we obtain

UA = Ux = a U x = ( + l ) U x, (3)

q , = 6 q ;  = ( + 1 ) q 4, (4)
*1992 by Allerton Press, Inc.
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