ée:&t-'t se%d@r in: 1,{: sackets ﬂrs followe by
sscrete chmponents; and: §1ﬂ3 Hy the thzaugh- 5 -
e on *he_componem everia i 3

be kept 1o ?ew'mz;hes i 1ength Pre
dor 5 Tt e

: We:'jw “cover the. testzng ef the four parts ‘of zh.__ bogr
A -_"'zhe garticiilar sections’ deahng with- each fanctiona
“Detaild of th PSG 6522 and A/D converter will
: 'ferrhmmmg rssues ?Jcew we deaf_ i ] '

D/ATE HNlQuES
Tt simplest formia D{A ccnver:er may cm

- of fesistors joined t0.a ‘paraliel output port. Fig. 4.5 s
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cutputs of a 7475 quad latch. The output voltage would
range from a fracticn of a volt for zero data te about 4 voits
for the decimal value 15. The resistors would need to be
ong per cent tolerance types to avoid abrupt changes in
voltage occurting when different sections of the chain are
brought into play, as in the major transition which occurs
from 7 1o 8 for example,

The configuration could be doubled up to produce an 8 bit
converter, but. resistor tolerances would become more

critical. Alse, if a PIA port was to be used with such a con-
verter, higher value resistors wouid be required because of
the relatively low drive capability of its ocutput. This would
further necessitate the use of a d.c. amplifier to produce a
usable analogue output.

ZN425 MONOLITHIC CONVERTER
It is of course possible to get around these problems, and
particularly the problem of conversion accuracy, by using a

( ]
papeases =
-
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e
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ilurninate the lamp brightly, and VR2 may then be adjusted
to achieve best control over the full range of data.
A program of the type listed below will be found useful in

it simply requests a number, which should be an integer be-
tween zere and 256, and POKESs this to the converter,

setting up the converter for the above, and for other  TRIAC CONTROLLER :

applications: ) Vg If a.c. or pulsed d.c. control is required, then the converter
80 REM TEST ROUTINE FOR A/ CONVERTER may be used to drive a Triac or Thyristor. There are many
106 A=61320 ways in which this may be achieved, but perhaps the maost
120 INPUTX straightforward is to use the DAA output of the converter to
140 POKEAX - vary the brightness of a led. indicator, which itseif
160 GOTO100 Hluminates a light dependent resistor placed at a strategic

/

Fig. 4.3. Analogue Board p.c.b. companent side
- o
H
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point in a triac or thyristor controller circuit. This has the
great advantage of completely isolating the computer
system from the mains. Alternatively, a patent opto-isolator
such as the TIL112 may be used. In either case the Led.
may be directly driven by the DAA output of the converter as
in Fig. 4.9.

Fig. 4,10 gives an experimental circuit for a power con-
troller using the i.d.r. method. The phase shift for the triac is
produced by the R1/C1 network, with the Ld.r. altering the

charge time of C1. R2, R3, and C2 help to reduce hysteresis
and flicker, common diseases of this type of controller,
though the latter is not completely eliminated. L1 and L2 are
inductors each formed by winding about 100 turns of wire of
a half inch former. Perhaps the most vital part of the ¢ircuit’is
the R4/C3 network. This prevents spikes in the supply line
from destroying the triac.

The Led. and series resistor are connecied between the
DAA output of the converter and Vee. The Le.d. shouid be

o~
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taped to the Ld.r., and the pair mounted in a completely
light-tight container.

To set up the circuit, VR1 of the converter should be setto
give zero volts between DAA and ground on execution of
POKE 81320, 0. VR2 should then be adjusted to give a
smooth range of control. Some adjustment of R1, 2 and 3
may be necessary to effect this.

THYRISTOR CONTROLLER

in the author's experience, far more satisfactory power
control is achieved using thyristors rather than triacs. One
advantage of the thyristor is the ease with which unijunction
transistor delay circuits may be used with them; and secon-
dly they cannot suffer from asynchronous firing in the two
directions of current flow, as may occur with the triac, and
which is indeed one of the factors causing flicker in the con-
trolter of Fig. 4.10.

Fig. 4.11 gives the circuit of a thyristor controlier which
may be used 10 vary the power to some 12 volt d.c. device
for currents up 1o two or three amperes. Control using the
EQUk resistor is smooth and flicker-free. Ao Ld.r. driven by an
Le.d. from the D/A converter may be introduced in 8 number
of ways into this circuit. About the simplest is to take the
L.d.r. from point X to earth via a resistor in the range 20 to
100k. To obtain smeooth control it will be necessary to adjust
the BOOk pot in conjunction with VR1 and VR2 on the
Anatogue Board. Again, however, it should be stressed that
this is an experimental circuit, and some adjustment of
values may be necessary to obtain the best performance.

I it is desired to use this circuit for power control at a
higher voltage, then it should be possible to increase the
supply voltage; and adjust the Zener diode dropper resistor
R1 accordingly. If a.c. control is reguired, then the load
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4.10. Triac Power Controller. All resistors are 1 Watt
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4.12. NES55 signal generator
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should be placed in series with the a.c. supply feeding the
bridge rectifier. Additionally the reader is referred to the
many power control circuits that have appeared in A.£. in the
past, and to the useful book on the subject by D. Marsden,
entitied 170 Thyristor Projects. The use of one of these with
& controlling lLd.r. or opto-isolator should meet most indi-
vidual requirements; though it should be noted that the
recently published circuit for the Slave Light Dimmer (P.E.
Feb. 1981)is not suitable for this purpose.

AURIO QUTPUT

For some purposes it may be found useful to run an audio
generator from the Analogue Board D/A converter, or from &
R-2R converter running from an unussad port, and buffered
with an operational amplifier similar to that used on the
Anglegue Board. In either case the DAA output (ar similar)
may be used directly with i.c.s such as the NEG66 function
generator or the NEBSE timer. Fig 4.12 gives a circuit for
audio production using the 585, The DAA line from pin 14 of
5K7 is used to directly drive the control pin {pin 5) of the
BEE, With the components specified this will give outputs in
the range 5 to 10kHz. VR1 should be set to null output for
zero data, and VR2 to maximum gain. This will result in out-
outs of about 10kHz for 258, and about $kHz for data of
around 80, If zero is POKEd to the converter, the generator
ceases to oscillate, so providing a convenient means of
switching off audio output.

FURTHER APPLICATIONS

The D/A converter on the Analogue Board may also be
used for dirsctly handling sudio and other waveforms. it can,
for example, be used in the direct generation of virtually any
conceivable waveform. The program bsalow produces a stair-

case cutput at the DA and DAA pins of ths converter:

100 A=61320

1O INPUT “SAMPLE RATE: TRY 57, C
iI20 FOR B=1TO 255 STEP C

i30 POKE A, B

140 NEXT

150 GOTO 120

Using BASIC for this purpose limits the cutput frequency
of any waveform generated to a few Hz or so. For higher fre-
quency outputs, the program woukd have 10 be executed in
6502 code. It would be a relatively simple matier to write s
short routine in 8502 code that successively output the
contents of & block of memory to the D/A converter, The
biock could then be filled beforehand, using a POKE routine
in BASIC, with any desired waveform, e.g. sin, square,
triangular step. etc. The short 8502 code program could
then be accessed via the USR{X) call to output the data at
any given speed.

Lising similar techniques in conjunction with an A/D con-
verter it would be possible to write software for a storage
facility for an oscifioscope. The A/D convarter would sample
a given waveform, and store the data in & given block of
RAM. The D/A converter could then be used to output the
sequence repeatedly, and at any frequency and repetition
rate, so as to provide a permanent display, with the option of
recall facilities, etc. See Fig. 4.13.

Next month we will look at the use of the PSG on the
Analogue Board, and discuss applications such as a 14-note
organ operated from the UK101 keyboard. Details will also
be given on the use of the Programmable Sound Generator
as a 3-channel D 10 A converter

A selection from our Postbag

Readers requiring a reply to any letter must inciude a stamped addressed envelope, )
Opinions sxpressed in Readout are not necessarily endorsed by the publishers of Practical Electronics.

real beauty is at night. With the bass rolied off
a lttle. the sound quality is retained without
annoying the neighbours. Try doing that with
the bus-sized speakers that so many people
seem to think necessary. In any normal
residence. the Congress and GB3 pairing will
be found capable of generating excrutiating
volume without distertion. even to those with
“disco-ears’,

To any reader who may have built a Con-
zress. I would say without hesitation, “hang
on a pair of GB3s. vou will not believe your
gars™. 1 bought the GB3s on the streagth of an

Excellent
Combination

Sir-—1 have recently constructed a PF
Congress amplifier from a kit supplied by
Wicca, as a re-introduction to electronics after
a fifteen vear break. Apart from bridging two
tracks in the phono stage, the unit worked first
ume. I must congraiulate the designer(s) on
the performance of this design-—it really is in-
credibly good to lsten to, and is capable of
‘demolishing’ a number of commercial units
with a higher ‘paper’ performance.

1 have only two small points of eriticism.
Firstly, the effectiveness of the balance control
can only be described s minimal I can find
no fault in the construction, so can you ad-
vite? The second problem (about which | in-
tend 1o speak to Wicea) is wransformer hum,
whick, i an amplifier that generates so little
s& internzliy. is very noticesble. Perhaps 2
wreidal unit would have been worthwhile?
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My second reason for writing is {o give a
pat on the back 1o a company which has given
me superb service. Some six months age. |
purchased a pair of Videotone GBI speakers
through the PE Special Offer. These were used
a few times on an old stereo record player
which at best could be described as poor. but
did play old records, so T took little notice of
the poor sound. When | had cempleted the
Congress, T connected the GB3 units, and with
a decent input to them, it was immediately ob-
vicus that ong tweeter was inoperative.

f telephoned Videotone and explained the
proplem, which they suggested may have been
caused by clipping on the old amplifier (which
! doubt as | treated the unit very carefully in
deference 1o its meagre output). but they took
my address and offered o supply a new
tweeter under warranty. It duly arrived ang
was mstailed, and the speawers were ¢o
ied, The performunce of those 4
cheap) boxes is a revelation, There is ample
bass during the day with 2 litile boost. but t}w

earlier auditioning of the older ‘Minimax’,

which was very good, bui not, | believe, in the

same class as the GB3. As for the service from

Videotone. what ¢an [ say except “thank
vou™.

8. G. West,

MNorthampton.

Noddy Radio

Sir—As a reader of vour magazine T would be
quite content if the sickeningly over-exposed
letters “CB™ appeared never again. | have no
enthusizsm for c¢itizens band radio, and 1
suspect that 99% of the population of this
country i skntlarly disinterested.

What we have i3 a
creating a {urore over what is. afier all, Noddy
radio. | am prepared lo iolerae acessional
treskthrough on my domestic eguipment
when it is the police going discreetly ahout
their business—or even a local taxt firm.
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