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/ The sampling freguency used (8kHz) results in samples being
= taken every 125 microseconds, The test time is calculated
from this. The iteration time of the FFT processor is not

taken into account, owing to the fact that FFT hardware
processors are available which have the capability of
performing a 256 point FFT in under 1 millisecond [Rabiner
and Gold, 1975].

& To determine the quantization distortion and gain tracking
f{ : with absolute measurement accuracy, a stochastic simulator
; is needed which provides the mathematical equivalent of an
infinite number of samples per test point (Attridge et al.,,
1979). WwWith this as a basis, values obtained using a fewer
number of samples per test point, can .e compared with the
absolute measurement value, so as to obtain the best value
for the number of samples. This was not done in the present
work., Instead, the number of samples suggested by Dell
[1981] and Attridge et. al., in the literature, were
examined in the light of the information contained in table
1.

Attridge et al. quote their w2asurement accuracies for the
gain tracking measurement. For 400 samples they obtain a
measurement uncertainty of ¢,01 dB when compared with the
absolute measurement value obtained from the stochastic
simulator, tor 128 samples they obtain a measurement
uncertainty of €.05 dB with a 75 per cent reduction in test
time, viz. 12.5 milliseconds., From table 1, comparing the
results obtained for gain tracking using a 256 sample size
and a 128 sample size, we get a difference of 0.02dB. Thus,
as a rough approximation, using 256 samples would improve

the measurement uncertainty to ¢.03 dB. The test time would
now increase to 32 milliseconds,

Dell [1981) suggests using 32 samples for both guantization
distortion and again tracking, Comparing the values shown in
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FIGURE 44  SECTION OF QUANTIZATION DISTORTION CHARACTERISTIC
CURVE FOR A DECODER WITH A 0,7 STEP GENERATOR
OFFSET ERROR

The complexity of the characteristic curve defining the
performance of a codec under test and the constraint on the
test time suggests the use of an adaptive measurement
technique, This technique is used in the test strategy
proposed in the present work,

The technique requires guardbanding the CCITT limit.
Initially the test on the codec is conducted at a coarse
resolution of 1 dBmO, Should the value obtained for
guantization distortion or gain tracking fall within the
defined guardband, the input changes to a finer resolution
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of 8.1 dBmO and the test is repeated around this point,
This is shown schematically in figure 45,
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FIGURE 45 THE USE OF A GUARDBANDING TECHNIQUE.

If the value obtained for quantization distortion falls at
point a, the device is passed and the test strategy moves
on to the next input level poi~nt, The input resolution used
i3 1 dBm@. 1f a value falling at point ¢ is obtained the
device fails and the test system stops. Thus no time is
wasted on carrying out further tests on a device that dces
not meet the CCITT specification.

I1f the quantization distortion value obtained falls at point
b, the input resolution changes to @,1 dBmO and the
guardband is removed, The test is then repeated over a
range of 1 dB around the input level point which resulted
in a value at b being obtained, If the values for

. quantization distortion obtained ov. : this range fall above
«,f{'hﬁf the CCITT limit the input resolution changes back to 1 dBmO
| b s and the test procedure continues. If at any point within
g this range the value obtained falls below the CCITT limit
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The use of the DFT implies a strict format for the data
supplied for conversion, ¢ requires exactly 3 samples
and an exact number of complete cycles, as it assumes that
the data can be extended to an infinite, continuous
sequence, In other words, the data must be interpolated so
that it starts and ends on a zero crossing and fits in
exactly “he appropriate number of samples.

Let us consider the DFT operating on a sinusocidal signal of
frequency fg.

The signal is sampled at a sampling frequency fs such that

e B 4y

Y - e (Sampling theorem) (2.1)

and

P 1/fs (2.2)

The total number of samples taken is given by

N = 2" (2.3)
where n is an integer value

The period of the time window over which the DFT operates is
given by

T=N Ts (2.4)

and the incremental freguency steps given by the DFT in the
frequency domain are given by
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therelore

Af = fs/N (2.6)

Takinug the sampling fregquency as 8000 hertz and the number

~f samples as determined earlier, to be 256, we obtain a
f{regquency increment of

aof = BBO@ Hz/256 = 31.25 Hz (3.7

'f{ the sinuscid has an integral number of periods in the
*imé window, its Fourier transfor~ will lie exactly on one
¢ rne lines in the frequency domain which we are capable of
‘pservang, In order to accomplish this we need to choose fg

ue'lh that

£ = Af (2.8)

where m is an 1nteger value

This 18 shown graphically in figure 49.
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used in the test system causes a negligible error.

In the proposed test system all signal generation and signal
processing is done in software. This 1is discussed later.
Thus, using a accurate test signal frequency of 1031.25
hertz and cut-off frequencies of 312.5¢ hertz and 3406.25
hertz offers no problem from the point of circuit
implementation.

2.5 Summary

In this chapter the two main criteria for a test system,
viz., measurement accuracy and test time, are identified. It
was found that the two criteria are conflicting and that the
system parameters need to be chosen so as to obtain a
compromise.

A sample length of 256 samples was found sufficient in order
to give an acceptable measurement accuracy. In order to
reduce time wastage due to lengthy test times, a 1 dBm@ and
2.1 dBm@ input signal resolution is specified. In order to
prevent loss of yield the former resolution, 1 dBm, is used

together with a guardbanding technique.

The system test signal frequency, 1€31.25 hertz, and the
audio cut-off frequencies, 312,.5¢ hertz and 3406.25 hertz,
are specified taking into account the use of the DFT for
signal processing.
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