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Abstract 

We apply the oscillation-based test strategy [l] to 
test active RC j2lter.s. We develop general guidelines 
,for the design of the oscillation-based test structures 
and describe an more details the resonator active fil- 
ter (biquad filter) configuration. It can be shown that 
.some of the derived structures are achieved by simple 
circuit modi,fication while for the more general case 
additional feedback loop network is required. 

The sinusoidal steady-state frequency response 
chara.cteristics of a filter are related to pole and zero 
locations. In principle, one can assess if given filter 
conforms the required specifications by establishing its 
pole and zero positions. In practice, some means must 
be provided to put the filter circuit into oscillation at 
the frequency of the pole and the frequency is mea- 
sured by an electronic counter. Possible faulty com- 
ponents manifested in the changes of the oscillation 
frequency are thus detected. 

Rig11 order filters are mostly constructed by cas- 
caded filter stages. In this paper we focus our dis- 
cussion on testing filter stages which realize a second- 
order volta,ge transfer function. 

The expressions representing the general form of 
the second-order voltage transfer function have the fol- 
lowing general form 

v2(s) N(s) ~ - 
VI(S) - s2 + yfs + w,2 

Rereby, N(s) is a polynomialof the order 5 2, depend- 
ing on the type of the filter (e.g., low-pass, high-pass, 
band-pass), w, is the undamped frequency of the pole, 
and Q is t,he quality factor. 

The positions of poles in the complex frequency 
plane a,re given by pi,2 = -s 3~ ja 2Q 2Q&i@T. In 
order t,o put the network into oscillation with con- 
staid amplitude the poles must be placed on the jw 

F.Novak, S.Ma~ek 

JOiEF STEFAN INSTITUTE 
Jamova 39, 1000 Ljubljana, Slovenia 

axis. Consequently, if $$ = 0 the network will oscil- 
late with the resonant frequency w,. This condition is 
satisfied when the quality is sufficiently high (ideally 
infinitive). Both w, and Q are functions of the ele- 
ments of the network. In order to keep the frequency 
of pole unaltered the quality should be increased only 
by changing the values of the components which do 
not affect the change of the frequency. 

To illustrate the approach, we give an exam- 
ple of the oscillation-based test structure for the 
resonator active filter shown in Fig.1. The de- 
nominator of its tra.nsfer function is given by 

1 
” + RlCl’ + RzR32sC1Cz. The frequency of the pole 

and quality factor are given by w, = 4 
R6 

R~R&&CIC~ 

and 6 = & ,/T. The condition for oscilla- 

tion 6 -+ 0 without affecting w, will be satisfied if 
RI + 00. As a result, the switch Sr is introduced to 
disconnect RI during the test mode. 
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Figure 1: A resonator active filter (with switch 5’1 
OFF in the test mode 

Oscillation-based test structures for other active RC 
filters and experimental results are described in [a]. 
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