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ABSTRACT 

A new method for the synthesis of broadband impedance 

transformers having predictable passband frequency response 

is presented, The technique is based on the use of non- 

commensurate (i.e. unequal element length) transmission 

line networks. Through the use of approximations and 

computer optimization studies non-commensurate circuits 

are shown to be advantageous in distributed circuit design. 

The new method derives a non-commensurate circuit from 

a conventional commensurate prototype in such a way that 

the transmission matrix of pairs of elements in.both circuits 

is made equal at one frequency. The transformation used 

ensures that the frequency response of the derived circuit 

closely matches that of the prototype circuit. Limitations 

on section characteristic impedances imposed either by 

constructional constraints or other practical realizability 

considerations are more easily met using the new design 

technique than when using conventional commensurate networks 

alone, Moreover, wide harmonically related passbands 

are largely avoided. The method finds greatest application 

where there are circuit length (or size) restrictions 

which must be met. Where such restrictions do not apply, 

conventional commensurate techniques are usually sufficiently 

flexible. The non-commensurate technique can however 

still provide benefits of even greater flexibility or 

better stop-band attenuation. The method presented is 

only an approximate equivalence and so an analysis of 

the technique is presented. The analysis establishes 

the degree of approximation. The use and application 

of the non-commensurate design technique are supported 

by an experimental investigation. 






















