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Abstract

The paper deals with the digital implementation of
the generator of test signal sin® 20T. This function has
a limited spectrum in the luminance and chrominance
areas of the color composite signal. The signal is
frequently used for measurements of the transmission
channels in color television technology. The paper
arises from the contribution [1 ]
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1. Introduction

Time response and corresponding spectrum (magni-
tude) of function sin® 207 (applicable for TV standards
CCIR D,B) are shown on Fig.1. This known test signal
consists from the superposition of 2 additive components:

a) chrominance harmonic carrier signal (Fig.1a) of frequ-
ency f. =4.43361875 MHz (for the TV standard PAL),

which is amplitude modulated by modulating function
0.5 sin® ayt = 0.5 sin®> (2nfo?); fo = /5 /20 = 6.10° Hz /20,
i.e. 300 kHz (f;, is threshold frequency of TV channel),

b) low-frequency luminance signal component in the form
0.5 sin® ayt (Fig.1a).

The test signal is usually used for the properties of the
transmission channels measurements in colour TV techni-
que. Course of attenuation characteristic and cross time
delays of the luminance and chrominance components can
be evaluate from time response of this test signal on the
measured channel output. Methods of these evaluations are
described in [3 ], e.g.

2. Digital generation of the test signal
sin” 207

Principle of digital generation of measuring the signal
sin® 207 is apparent from the block diagram in the Fig. 2.
Generation of the pulses sin® 207 has to run periodically
with a view to necessity of this signal display by the stan-
dard oscillograph.

The generator consists of the these functional blocks:
e frequency stable harmonic generator GCCS of the car-
rier chrominance signal,

e frequency stable generator GCP of clock pulses for the
function control of the counter C and decoder DEC,

e counter C,

e decoder DEC of the digital representation of the signal
samples 0.5 sin® ayt,
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Fig. 1 Time response of the components (a), composite signal (b) and corresponding spectrum magnitude | S(f)l (c) of the signal sin?20T
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e digital-analogue converter DAC,
e analogue low-pass filter ALPF,
e amplitude modulator AM,

e summing amplifier SA,

e control circuit CC.

Detailed description of the particular functional
blocks is out of the scope of the paper. Reaching desired
accuracy of the generated signal 0.5 sin® ay (better than
1%), number of samples has to be higher than n; = 20 in
the half time period 7y/2 = 1.66 us of this pulse. Hence,
desired sampling frequency f; = (T, /2 n,)"' = 1.66-107/20 =
12.00 MHz. The average value A, (maximum value A, of
the relative deviation related to the ideal time response of
the modulation function sin® 2nfot is Ay = 0.5 % (A = 1
%) in the case of 5-bit representation of every sample and
with application of the 4™ order Butterworth low-pass filter
on the generator output.

3. Structure of partial functional
blocks

1. Frequency stable generators GCCS (4.4336 MHz) and
GCP (12 MHz)

These generators have been realized by means of the
integrated circuit QO105BIC (monolitic oscillators
which are controlled by built-in crystal).

2. Counter C and decoder DEC

Counter and decoder work with a special code (blocks
are realized together by means of the programmable ga-
te arrays GAL 16V8). The block controlling function of
the following digital-analog converter DAC has been
proposed as counter with synchronous reset. It works
with the special code, whose truth table is stored in the
programmable gate arrays GAL 16V8. Logic functions
have been optimized by means of the design system
EASY ABEL. Block C is timed by clock pulses from
the clock generator GCP.
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Fig. 2 Block diagram of digital realization of the generator sin®20T

3. Digital - analog converter DAC

In order to get simple and low-cost connection, the con-
verter DAC is realized as simple resistive network and

a summing connection of the broad-band operational
amplifier AD 810. Conversion accuracy of converter
depends on the stability of the supply voltage for the
counter C and on the accuracy of all resistors in the
resistive network. Principle of this converter is depicted
in Fig. 3. Values of resistors in the resistive network are
proposed with respect to the values of the output resis-
tance of the integrated circuit GAL 16V8 and their fluc-
tuations. All resistors (R}, Ry, ..., Rs) are by means of
three accurate resistors connected in series. Analog sig-
nal 0.5 sin® eyt on the output of this converter is samp-
led in the form "sample and hold" by means of 20 sam-
ples with 10 symmetric values of output voltage. Tab. 1
shows input data code generated by block C — DEC.
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Fig. 3 Principle of the converter DAC

4. Output analog low-pass filter ALPF
The filter is realized as 4™ order Butterworth low-pass
filter (cut-off frequency 500 kHz). It is proposed for the
characteristic impedance Z, = 75 Q.

order of sample output level of pins DEC signal level on

(after reset) (input code for DAC) DAC output
1 0 0 0 0O O 0,00
2 0 o 0 o0 1 0,09
3 0 o o0 0 1 0,09
4 o 0 o 1 1 0,36
5 0o o 0o 1 1 0,36
6 o o 1 1 1 0,67
7 o o0 1 1 1 0,67
8 o1 1 1 1 0,91
9 o1 1 1 1 0,91
10 11 1 1 1 1,00
11 11 1 1 1 1,00
12 o 1 1 1 1 0,91
13 o 1 1 1 1 0,91
14 o o 1 1 1 0,67
15 o o 1 1 1 0,67
16 o 0 o0 1 1 0,36
17 o o o 1 1 0,36
18 0O 0 0o o0 1 0,09
19 0O 0 0o o0 1 0,09
20 0 0 0 0O O 0,00

Tab. 1 Input code and appropriate output signal levels of D/A con-
verter DAC
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5. Amplitude modulator AM

This block is realized by means of the integrated circuit
Philips MC 1496.

6. Summing amplifier SA

The block is realized by means of the integrated broad-
band operational amplifier AD 810 (Analog Devices) in
the summing and non-inverting connection and serves
as impedance connector with output impedance 75 Q.

7. Control circuit CC

The circuit generates a periodic reset signal for counter
C since the numeric generation of the signal sin® 207
has to be generated periodically with a view to the re-
quirement to display this signal by means of the stan-
dard oscillograph.

4. Conclusion

A proposed conception of the generator represents a
relatively simple and modern resolution of the enough
accurate generation of the signal sin? 207. Function of the
designed device has been verified by means of computer
simulations. Subsequently, a complete design of the cir-
cumferential connection with modern integrated circuits for
the technical realization of the functional specimen has
been realized. The realized device can be used for labora-
tory education and for experimental activities.
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