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EDITORIAL

I know it seems very early, but 1974
iz almost here and we should be thinking
of the B,A.T.C. Convention., The most im-
portant decision to be taken 1s where to
hold it, and if any members have ideas
onn this sgbject, plesse let the Hon., Sec—
retacy kilow, Recent vermes heve been
London and Cambridge. How sbout some-
where new?

Many of you have been locking Torward
to the reprint of Arthur Critchley's I.C.
articles, a booklet which was announced
earlier this year. Work 1ls now progress-
ing on this project - all voluntary work,
of eourse - and it is hoped to report a
publicstion dete socon. Sc there is no
need to write to us asking "when®" We'll
tell you in good time,

It is with regret that we have to
recoed the death of Harold Jones G5ZT. This
zad event took place on the 17th August and
B.A.T.C. as well as the whole amsteur radio
world has lost a man who was in the fore-
frant of ths 2obby. Readers of this jour—
nal will know of his slow scan activity;
Harold was particularly interested in this
mode of transmission, as well as normal
fast scan television, On behalf of all
members of B,A.T.C. we offer our sincere
condolences to his family and friends,

Our President Bob Hoberts G6NR has
been working very hard since he took office
in sequiriag redundant stock frm commer-
cial companies for B.A.T.C. members. If
you are on the Bquipment Registry lists
you may well have received some of this
yourself, Recently he has come to an srran-
gement with the BBC over the supply of
some unwianted tv eguipmsnt, which we hope
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to be sesing shortly. For our part, the
BEC hes decided to form a "Museum of Broad-
casting” and is looking for suitable exhib-
its., If you think you have something they
could use, or know the wheresbouts of eny-
thing please let Bob koberts know, and he
could give the BBC some return for thelp
gifts to usl His amddress is 27 Hill Road,
Theydon Beis, Essex.

We have received & letter from Telford
Communications of Bridgenorth bringing our
attention to their products and services
and offering a 5% discount (exeluding VAT)
to members of B.A.T.C. They offer & range



af VHE dodules, a 2 metre transmitter,
tuneable I.P,, 2 metre convertor and access-
ories and can carry out metal work in 16-18-
20awg aluminium, queotstion by return on re-
ceipt of & sketch and S.A.E. Theilr address
is 78b Higli Street, Bridgenorth, Shropeshire,
and mention your B,A,T.C., membership for your
discount.

Thnere is a notice on snother psge
ramiading you that your subscription is due,
and 1 make no apology for repeating it here!l
Please don't forget, send your £1 now. With
the best will in the world, we can't run
B.A.T.C. without your mcney.

THE EDITOR

POSTBAG

F,Wolfenden VK3ZPA in Vietoria, Australia
tells of the activity in the Melbourne area
which ineresses week by week, and more with
esch "demonstration", Four stations are
copable of CCIR standards with six more on
the way. Distance is a problem and most
amateurs tend to concentrate on aerial
arrays; even so, noise level is high, about
L, on the B.A.T.C. Reperting Chart system.

With 20 miles & common path length this is
hardly surprising. Typical eguipment in a
Melbourne ATV station would be a home brew
s0llid state SPG, & vidicon camera, & trens —
mitter consisting of a grid modulated or
series modulated QQE03/20 or QQE06/L0 and

a4 Yazi or co-linear. Your suggestion that
£ g - TV should have a "Beginnmers Column"

is 8 good one OM - just as soon as your
Bditor can find a "wolunteer" to write it
we'll have one!l

E, Garrett G3XHO lste of Leighton Buzzard
has now emigrated to 4dustralis and when we
heard from him was expecting to become
VEZBQA quite soon., He also plans to get a
/T ticket and with this in mind he has
already succesafully built an Arthur Crit-
chley SFG and is now buillding & vidicon
camera, Good luck in your new home!

Maitlend Lane VKSAQ from Henley Beach in

South Australia has written with news of sct-
ivity in his ares, Active hams are himself,
with VKSZEF, VKSZOF snd VK503, In the last
vear colour pictures hsve continued to be
transmitted, asnd the groups' record 95 mile
contact has been exceeded, Getting married
hes glowed plans down a little, but a new
house soon should mean better things in the
future. First duplex working, then maybe a
repeater; getting on 1296 i =lso planned.

G.R, Mather GEAIY/T in Wothing, Sussex is
recently licensed /T end hopes to be on
the air soon, One other amsteur in the

arsa is also licensed, and more are on the
way, 8¢ perhaps a 70cm net will be operating
below the South Downs in the near future -
even extending to France!l

H,B, Burton G2JE has been operationsl on
88TV with tapes for some time, but now has
8 Crofton sempling cemers to go with his
Robot ~csmera. Tx is a KW Atlants trans-
ceivar and we hope your resulte are good
and get better!

Rick Matthews VESZFQ is completing his last
year as a student, after which he hopes to
get some tv on the air., The C Q - T V SPG
ie neerly complete, he reports, snd socon he
will be one of the meny in Adelaide current-
ly setive on 7Oecm,



Letters to the Editor

Dear 8ir,

Tne distance from the front of the
lens mount for s "C" mount lens to the focal
plene is 17.52mm. To measure that accurate-
ly is 8 bit difficult - but an allowance has
to be made for the thickness of the glsss
face plate and ite refractive index. For &
typical tube thie 1s 2,362mm, and the re-
fractive index is 1.507. A simple calecul-
ation gives Refractive Index =

Distence from A toc B
Distance from A to C

Frodt of
faceplate

Target Focal plane

Thie leaves us with the conclusion
thet the target is slightly in front of
the foecal plane., For the example quoted :-
The faceplate front is 3,55652mm from B
(this accuracy is not justified). Hence
the distance from front of lens mount to
front of feceplate is 17.52 - 3.56 =13,%6Emm,

I have made a small tool to set this,
It is shaped thus:-

narrow encugh to pass

} / through lens mount

13,66mm (14mm ie close enocugh)

We seem to neglect the optics of our
hobby, but without the optics the electron-
ics would be of little use!

F.M. Delaney
Reading, Berkshire.

Dear Sir,

Here in the midlisnds there is a
growing interest in slow scan television on
2 metres, so to try tc promote this Eddy,
G32J0 of Blisworth, Nr Northampton and my-
self, (Nr Rugby, in Nortaants) make a point
of being on 2 metres SSB each evening at
7pm sround 145,42MHz eslling CQ for 35TV and
beaming North and South East, iT there are
any requests to beam in a different direct-
lon plesse let us know. Skeds are alsc
very welcome.

We would like to see an S8TV celling
frequency on 2 metres and so we would like
to sugzest 1L5.468MHz as this 1s sufficient-
ly far sbove the SSB channel for good clear-
ance and also os low enocugh net to have to
change renges on transceivers, Liner 2s
can also cover the freguency.

The RSGB is being approached on thie
subject but we would like to hear of any
cbjections to this frequency being adopted,

So far we have only contacted a few
active 88TVers on two but feel that if more
people knew the lntersst wae there then
88TV could well flourish on VHF,

John L. Wood GEAHT/T G3¥QC
Rugby, Warwickshire.
FOR SATE
1 Pye 3" 1.0, Multistenderd Channel
complete with P8U, CCU and Wfm. Mon
and Ficture Monitor, with approx. 80'
Mark 3 cameras cable, Offers,
1 Pye 3" 1.0, Multistzndard Channel as
sbove but minus Picture Monitor £25.
2 405 Valve SPGe in working order &4 each
2 Pye Mark 3 valve power units in working or-
der £3 each.
1 Pye Picture and Waveform Monitor LO5 line,
needs slight attention. 3 input, push button
selection, £5
Buyers collect from A.R. Watson
"Somerby View"
Bigby, Barnetby,

Tel. Searby 347. Lince, DN38 6EU



A Synchronising BPuise
Generator N

The cperastion of an interlaced television synchronising pulse generator is deseribed.
It generates waveforms conforming to the CCIR standards. The specificatlion is shown in Teble
1.

The unit is intended to be a pulse generator for amsteur use, however, the generator is
suited to many other televieion applications.

Series 7400 Integrated Circults,{IC's), are used throughout with the exception of the
dsscriminator where discrete components are employed., The generstor is a dusl stendard mach-
ine capsble of 625/525 line operation, the msster oscillator operating at a frequency of
31.25EHz and 31.5KHz respectively. Optlons avallsble but not incorporated in the machine may
include external input for "GEN LOCK" and "GRYSTAL" control. Operation feor 525/625 line
standard is permitted by means of x and y links on the PCB. These control the line divide
counts snd the divide-by-eleven/thirteen counter.

CIRCUIT DESCRIPTION (625 lines)

For simpliclity pulse timinge sre schieved by means of mon-etsbles. Sultable combin-
ations of the timing components give the reguired timings for Field Drive, Field Blanking,
8yncs ete. thus evolding the need for complex dividers. However, it is necessary to use
cne divider chain, Table 2 gives the monostable componente which may be modified to obtain
any standard required. A block diegram is shown in Pig., 8.

g TION FULSES

The output of the master oscillator, twice line frequency, is fed to the first monostable
producing pulses of 4.7 microsecond duration, These pulses are used to generate the field
ayne serratlons pulses, Referring to Fig. 15 the waveform is as shown at (B) and all other
pulses are initiated by these pulses. The weveform shown as O/F Fig. 15, shows that the
rising-edges of the half-line equalising pulses and sync pulses must coineide with the rising
edges of the brosd pulses to maintasin correct synchronisation of the line oscillater during



the field sync period. Therefore, it is necessary to generate the serration pulses prior to
the start of the line symc pulsea. Theee serration pulsea are gated at a lster stage in the
circuit sc that they sppear only during the field sync periocd.

LINE COUNTER

Four counters, (IC's 1,5,9 and 13), are used to divide the twice-line frequency by 625 to
obtain the Field Drive and Blenking frequencies,.

The output of the line counter is a 4.0 millisecond pulse and drives two monostables
which produce a Field Blanking pulse of 1.6 milliseconds (25 lines), and a Field Drive pulse
of L8O microseconds, The 480 mierosecond pulse corresponds to 7.5 lines, This is slso used
as & control gating waveform to initiste the field sync generation, .. third output of this
pulse iz applied to the master oscillator discriminator for comparison with the mains freque-
ney of 50Hz so that mains locking may be achieved,

BLANKING

The Q-output of the serrstions menostable is coupled to a-divide-by—two counter and a
delay monostable whose pulse width i= 3.2 microseconds, The divide-hy-two counter consists
of a dual D-type edge—triggered bistable type SNT747L and produces the waveform at (C) Fig. 1L.
The pulse from the delay monostable at (E) Fig. 14 is combined in a HNAND-gste with the output
of the divide-by-two counter to produce 3.2 microsecond pulse at line frequency which is then
used to trigger a monostable which generates the 12 microsecond line blanking pulse shown
st (F) Fig., 14. Mixed Blanking is cbtained by adding Line and Field Blanking pulses in
another NAND-gate,

The generaticn of the front porch of 1.5 microseconds is achieved by an unusual method
whereby the line synchronising pulse is delayed by 1.5 microseconds with respect to the
leading edge of the Line Blanking pulse. 8ince the Line Sync pulses occur 4.7 microseconds
after the start of the serration pulses, a delay of 3.2 microseconds from the same leading
edge will give the correct timing for the Line Blanking pulse, See Fig.i4 (B). Line Sync
is generated from the trailing edge of the serration pulses, During the Field BSync period,

the syne pulses appearing at (H) Fig., 14 sre inhibited by the fleld Drive to the input of the
Line Syne generator, IC 15, See also (H) Fig. 15.

Fig. 1 shows an oscillogrem of the Mixed Blanking waveform
relative to the Mixed Syne output. The pleture is a llttle small
and it is raether difficult to see that the Blanklng is half a
line out of syne. This is due to an error which was un-noticed
at the time by having the 'scope' on 'alternate' rather than
'chopped'. However, & complete line peried 1= shown in Fig, 2
where the line sync hes been algebraically added to the blenk- Fig.1. Upper Mxd Sync

ing on the 'scope'. Lower Mxd Blkg
2viem.




SYNCS s

The G-output of the divide-by-two counter drives a L.7
microsecond monostable whose cutput is the Line Syne at (H)
Fig. 14. A further putput from IC20 NAND-gate gives a Line = =
Drive of 6.6 microseconds advanced by 1.5 microseconds on the
Line Sync. The G-output of the serratione generator drives a

monostable generating the equalising pulses of 2.3 micro- Fig.2. 23?2“Syncfalkg

seconds duration. These pulses are geted out as part of the

Field Byne. PFifteen egualising pulses only are generated and

sppear at the output of IC 8, (I) Fig. 15. Gating of the equalising pulses is achieved by
applying inverted Field Drive to A1, A2 inpute of the monostable IC 8, Since the output
synce have to occur at line frequency, then the gating waveform which appears at the output
of the divide-by-two line counter has to be applied to the A1, A2 inputs of the line sync
moncostable to ensure that the monostable is only triggered once every two helf-lines,

FIELD SYNC

Refer to Figs. 9 and 15. One helf of a dual D-type edge-triggered bistable type SN7LTL
is used as a lateh. Its purpose is to allow 11 or 13 serration pulses of 4.7 microsecond
duration through a NAND-gate to the divide-by-eleven/thirteen counter. The operation of this
countsr will not be described for the moment but thé resulting waveform is shown at (P) Fig. 15.
A brief anslysis of thecperation of the latch is shown in Fig, 13. The purpose of the counter
is to obtain a gate which will allow five equalising pulses through a gate in the low state
and five serrvations through a gate in its high state. The combination of egualising and
serration pulses is then fed through a system of gates, IC 16. At a count of eleven, the
lateh bistable is reset inhibiting the gate =nd thus removing clock pulses to the divide-
by-eleven counter input.

The first five equalising pulses are dstermined by the counter in the low stute and the
serrations by the counter in the high etate and the last five egualising pulses by the finish
of the Field Drive period. The waveforms obtained are as at (H), (I), (F) and () and by a
combination of these the result is at (0/P).

Fig.3. Fig.4,
Field Sync. Even Fields Field Syne. Odd Fields
2v/em, 2vicm,




525 Line Standard Circuit Description

The operation for 525 lines is basically the same as for 625 but with the exception of two
main differences., The line divider has now to divide by 525 from the master oscillater fre-
quency and the divide sequence is therefore 7,3,5,5. The first two line divide counters IC 1
end IC 5 can be made to divide by 7 or 5 and 3 or 5, see Fig, 10, Inserting link x gives 625
and y 525 line standard.

The Field Syne is also different although the waveform to that shown at (0/P) Fig. 15
is baslcally the same, For 525 line operation the first and second series of equalising pulses
plus the broad pulses should now be each 3 line long.

This means that two extra equalising pulses and one serration pulse is required. This is
achieved by earthing off the RO reset gate to IC 12 through IC 16 so that the divide-by-eleven
counter now counts by twelve., A 1 pulse delay is inserted into the count seguence to enable

six equalising pulses to be inserted into the Field Sync period instesd of five.

POWER UNIT

The simple power unit comprises a transformer capsable of delivering the total current
requirement of 330mA and a voltage reulstor type MLM309K., Use of a 1000 mierofarsd emocothing
capacitor giveas 1.5 volts of ripple to the input of the regulator, The output regulation is
less than 5 millivolts of ripple.

CONCLUSION

No mention has been made of the master oscillator although in Fig. 11 the use of an
SN7413 is made. This was 8 very recent addition to the generator as all previcus prototype
generators have used discrete components up until now very successfully, Line drivers also
are as recent addition since conventicnal emitter followers using discrete compouents were
used in the past. A suitable "GEN LOCK" circuit is under development and will be included
in C Q@ - TV at scme future date,

Facilities are included in the generator for modification to colour., The sdditions are
the use of the second half of the SN7L7L bistable for production of Line Ident etc. This will
also appear in a future edition of C Q@ - T V.

All parts for the generator can be supplied as individusl items or in kit form or ready
made by contacting the Editor B.A.T.C. A circuit diagram of the original M.0. is in Appen-
dix A.
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APPENDIY A
The Master Oseillator is an emmitter coupled voltage controlled oseillator coprising TRY

and TR2, The resultant square wave output from TR3 is directly

connectad to the serrations generator at twice line freguency.

For good temperature stability & polycarbonate capacitor of I

6.8nF is used. Frequency is governed by RV{ and is adjusted in

conjunction with the mains reference via the discriminator.

The mains supply reference input of 8 volts is compared
with the output of the 625 line divider output at the junction
of D1 and D3, D3 removes the negative half of the reference so Master Osc. Output (TR3)
that the oscillator locks cnto the positive half of the refer- !D}.lsfcm 2v/em Fig.5.
ence only, Piltering is achieved by C2, C6 and C3 to obtain
a small positive or negative swing at the basze of TRY.
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Link x gives 625 hire standard (- 25)
Link ¥ gives 525 line standa~ [+21)

FI1G.10 MODIFICATION OF FIRST TWO LINE DIVIDE COUNTERS FOR 525/625 STANDARD
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TARLE  1_

SIGKAL SYSTEM M (525) SYSTEM D K K1 (625)
LINE PERTOD 63,5u8 RISE TEHEE &Lus RISE TIMES
s (10.2-11.4) - 10.8 300ns ¥ 1o00ms (11.8-12,3) -12.05| 300ns * 100ms
B (4.19 - 5,7) - 4.95 250n8 ¥ 100ns (L.5-L.3) =475 | 22508 ¥ 785ns
FRONT PORCH (1.27-2.54) - 1.9 . (1.3-1.8) -1.55 .
FIELD BLANKING (19-21 HO - 20H 300nS T {00ns (2.5H)(1.6m8)-25H | 300nS = 100n8
1ST EQUAL SERIES 34 2,360 70
OND EQUAL SERTES 3H .5 0
F. SYNC. 3 2ul L)
EQUAL PULSES (2.29-2,54) - 2.42 - (2.25-2.45)-2.35 .
F. SYNC. DURATION (26,4-28) - 27.2 300m8 T 100ms (2.5H) -160.0 30om8 * 100ns
F. SERRATICONS WIDTH (3.8-5.6 -L.7 300ns © fo0ns (4.5-4.9) -L.7 300ns ¥ 10008
Ecougainn -5.8 300n8 * 100ns -6.6 30008 ¥ 100ns
B bR (9m) -571.5 300ns £ 100ms (7.5H) -480,0 300n8 T 1o0ns
OUTPUTS  MB Ly p-p negative into 75

MS 4v p-p negative into 75

1D Ly p-p negative into 7%

0] Lv p-p negative inte 75

NOTE: All Times in u8 except where stated,
TABLE 2
c R t

IC. NUMBER FUNCTION | 525 625 525 625 525 625 TYPE
2 LINE DRIVE P560pE P6BORT 18,0k | 18.0k | 5.8u8 | 6.6us 21
6 DELAY PLT7OpF PU7OpE 10.08 | 10.08 | 3.508 | 3.5us 7h21
7 FIELD SYNC, P1000Opf | P100CDE 6E8 6KB L.7u8 | L.7us 7hi21
8 EQUAL'G.PLS'S. PL70pE P390pf BK2 8Kz 2.4us | 2.3us i 24
14 LINE BLANKING Pio0cpe | P1o0opE 15K 18K 10.8u8 | 12.0u8 74124
15 LINE SYNC. P100CpT P1000pE 8K2 6KA 4.9508 | L.7us 7u121
18 FIELD BLANKING HO.1mP HO, tmP 22K 27K 1.28mS | 1,6mS Th121
19  FIELD DRIVE HO . 1mF HO,1mP 12K 8Kz 571.5us| L8ous 7h21

P = POLYSTYRENE

DC = DISC CERAMIC

H = MULLARD HUMBUG

R = 5% Tol.
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CIRCUIT » Lowrance GWEJGA'T
NOTEBOOK No15

CAMERA TUBES & POWER SUPPLIES

Vidigcon bes

The most populsr type of Cemers Tube in use by Amateurs today is the magnetically scanned
Vidicomn,

The operntion of the Vidicon is well deecribed in Manufacturers publications (1) (2) (3).

It iz available with either an integrel mesh or separate mesh comnection., The separate mesh
tube 1s capshle of superior performence, perticularly in definition, and is the type currently
availsvle from the BLAT.C.

However, there are still many integral mesh tubes esbout and information on beth types is
given in Fig. 1.

It is possitle to it an integral mesh tube in a camera designed fTor separate mesh operation
tut in the reverse situstlon it is very important not to conneet the Mesh, GL, to the wall
gnode, G3, but to & potential preferably at least 20 volts higher than the limiter G2,
Mullsrd Ltd. publizsh s leaflet giving detsils of the modifications reguired (L4).

B _Plumbicon Tubes

Plumbicen Tubes which are very similar in cperation to Vidicon tubes are just beginning to

sppear on the Amsteur Television market snd information is included on this type of tube.

Tae Plunbicon has severel sdventages over the Vidicon and is cepable of producing high

defiriition pictures virtuslly free from shading end lag.

Plumbicon tubes are usually larger in dismeter (30,15mm) then the Vidicon and a matching

scanning yoke is needed, also somewhet more scanning power is regquired.

In the Vidicon tube the terget voltege may be inereased to provide an increase of sensitivity '
and thls voltage csn be used as a8 means of mamnually or sutomatically controlling the sensit-

ivity of the camera to sult changes in lighting conditions. '
The Flumbiceon tube however, due to the different type of target material, doea not exhibit

this effect and the target vcltage is normally set to s predetermined voltage and sensitivity

is controlled by the lens iris or a neutral density filter or wedge.

The D.C. supplies to the Vidicon or Flumbicon tube should incorporate asdequate decoupling

as stray plek-up from the mains supply snd scenning clrcults may cause shading and other
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Wall anode/ Limiter/ Modulator/
Electrode Target Mesh fnam. Fotns AncalleTakior Cathode Crid
Mullard Symbol Target A3 A2 Al K G
EMI & EE Symbol Signal Electrode G4 G3 [ 4 Gl

Ov to

Integral Mesh +15v to Internally #250v to +300 Ov
Vid‘i.sc:n =-100v Connected to +300v +10v Blank'g -125v
e.g. EMI 10667 63
Separate Mesh
Vidicon +10v to +320v to +280v to +300v Ov ; Ov to
e.g. EML 9677/9728 +60v +450 +300v +10v Blank'g =100v
E.E. PB49
Separate Mesh
vidi , as above. +10v to +400v to 3 Ov Ov to
High Voitage +60v +750v +500v +300v 420 Blank'g -100v
Operation
Plunbicon +25v te Internally +550v to +300v ov v to
e.g. Mullard o +45v Connected to +650v 425 Blank'g -100v
55875 A2

The above information is a guide omly and has been extracted from the Manufacturers Data
Sheets which should be read in detail for full information end setting-up procedure.

Fig. 1.

defects in the picture,

For simple cemeras (5) the tube supply voltsges cen be obtsined from a maine transformer with
rectification end suitable filtering as shown in Pig. 2, but should the mains supply voltage
vary 1t may be necesssry to readjust the tube controls.

For more sophisticeted camerss, 1t 1s usual to stabilise the supplies to the tube and this will
provide drift free cperation over long periocds. An example of & stabilised D,C. to D.C. con-
vertor supply operating from & 12 volt regulated supply is shown in Fig, 3 (6).

This supply is ecapable of operating e separate mesh Vidicon tube in the "High Voltage" mode
giving a further increase in resclution.

In eny case it is very desirable to stebilise the focus coll current by using some form of
constant current supply.

A simple cireuit, as shown in Fig. L is often adeguate but for greater stability a more els-
borste constant cureent supply should be used, as shown in Fig, 5 (8) (9).

R Plumbicon is & registered trademark,
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Fig. 4. Simple focus current regulator
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focus coil
50 _100mA

650

TiP32
2 35n
National Semicond
+12v O LM100
Ova

Fig. 5. Precision focus current regulator
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LOGIC, BOOLEAN ALGEDBRA, KARWAUGH MAPS & CCUNTER DESTGN

Introduction

Wew that digital Integrated Circuits are commonplace
it is frequently the case that logic circuit descriptions
include such expressions as AND, OR, 0,1, AB, and so on.
This article, the last in the series about TTL IC's,
attempts to clear up some of the mystery and also showa
how to dezign counters with the aid of Karnaugh Mapa.

The Binary system.

An essential part of the understanding of digital
cirouite iz a kmowledge of the Binary System of numbers,
Theres are many numbering systems such a3 the usual decimal,
octal(f), or even alphabetical (26) but the binary system
ig the simplest in that it uses the fewest numbers - just
two., It is based on the moet simple principle too - a
thing either is or is not. The objects concerned are of

no real importance, but in electronics voltage and no
voltags are usual, represented by 1 and O respectively.
Thus 1 represents (W and Q represents OFF.

Counting in the decimal system involves going through
the sequence of numbers until they sre used up and then
placing the first number (1) dewn whilst the entire set
is egain gone through., This first number is then changed
for the second number snd so on, 28 far as necessgary.

i.e. 0,1,2,3,....8,9,10,11,12,13,....18,13,20,21, ...atc.

This principle applies egually well to all other
numbering eystems, including the hinary cone.

i.a, 0,1,10,11,100,101,110,111,1000,1001,1020, 1011, .. ....

The numbers soon get used up and the length quickly grows.
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Inspection of this sequence reveals that all numbers with
a 1 followed by all Os are powers of 2 (decimal), In fact
the number of Os gives the power.

Binary Decimal This is a useful fact when con—
0

4] 0 verting from binary to decimal
1 1 21 and vice veraa as the warious 1s
10 2 2 raprasenting these powers can be
11 3 sumned together, This is shown
100 4 2 in the diagram following.
10 5
110 & Conversaly, these powera of
111 T two are successively subtracted
1000 .. 8 2 starting with the highest until
the remainder is zero.
Thuss=—

Binary 1011010 = 1.2% + 0.2° 4 2.2% 41,23 4+ 0,22

6w 3 41,28 4 0.2°
m 2 427 42 42

64 + 16 + 8 4+ 2
90 i. decimal.

1

Decimal 4% = 32 4+ 13 or ?5 + 13 = 100000 + 13
1B-B+5 or2 +5 -10004+5
5=44+1 or22+1 =100 + 1
1=1+0 or2 40 =1 rerainder zero

The binary total ia 1013101

Binary numbers can be added, subtracted, multiplied
and divided just like decimal numbere but for logic use
we are limited to addition and multiplication with oco-
aslonal subtraction — which can be performed by adding
anyway.

Addition can be thought of ms OR and multiplicatiom
ad AND as wa shall see in a moment.

Venn Disgrams (Sets and Groups
4 common kind of problem goes something like this 31—

A company has three divisions, Radio, Televizion &
Motors and & staff of 49 salesmen, In a year 31 of them
s0ld their quota of radics, 22 their TVs, 27 their motors,
9 both radios and ™a,11 both ™e and motors and 19 sold
radics and motors whilst 4 sold all three. How many sold
anly radios and how many should be sacked?

Rather a puzzler tut not too difficult with the aid
of logic and & particular method of displaying logic known
a8 5 VENN diagram. This sort of problem and solution is
literally childs play as primary schoolchildren are taught
about such things nowadays. The problem is similar in a
way to those found in digital cirsuitry and reqaires the
manipulation of AND and OF functions.

A Venn diagram can be drawn fo represent the various
conditions. The rectangle Tepresents the set of 48
salesmen and one circle the number who, altogether, sold
radios. A sscond circle represents those selling TVs
and & third those selling motors. The circles overlap
because scme salesmen sold more than one kind of devige.
The aresz outside & circle therefors represents salssmen

selling anything else other than the device that the
cirele refers to., The area around the whole of the
circles must then be salesmen who sold nothing.

The intersecting area of two circles is the portion of
those two types of salesmen who sold both devices and so
on. Each of these areas is known as a subset.

Since B_represents radios, no radios can conveniently
be shown by R (NOT-R} and similarly for ths others.

S=48

The overlapping portions of these circles tell us
how many units are sold by the various salesmen.

Thus R & T only is RTE — RTM = G -4 =5

Similarly, Radios & motors only = RTM - RTM - 19 -4 = 15

TVs and motors only = RTM - RTM = 11 = 4 = 7

So to find those selling radiocs only we take :—

Subset B - (subsets RTH & RTM & HTM) (fcthe shaded area)
=31 -((9-4) +4+ (19 -4}
=31 -(5+4+15) =31-24

g0 T = 7

How meny should be sacked? Well, it can be shown that

RTM & RTM are 6 and 1 respectively so that the total area
enclosed by the circles is :—

RTH + FTH + BTM + RTM + BTM + ETM + RTM
wT+6+14+54+15+T7+4 w45
and so 3 salesmen should be sacked.
The Venn disgrem is seen to be a pictorial repre-

sentation of logie and certain expressiona are used which
are also used in slectronic logic .

Some conclusions can be drawn frem the logic. For
example, a Oroup ie said to exist if elements exist in
any one of the subsets of that group.

i,e. 0 =13if 51 OR 52 OR 853 w1, or O = 51 4 52 + 83

(the plus sign does not mean addition but OR)
Also, a subset such as R.R cannot contain elsmente since a
salesman cannot both sell and not sell radiocs.

i.6. G =R.E = 0
A subset B + E must contain elements as every salesman

either dces or does not sell radiocs and the group containing

both mst exist.
50 Ga=RB+Hal



Similar reasoning lsade to all kinds of equations and

formilsa  Some arei—
AR R, B+1la1, BM +BLR(T+1), R+EBMaR
eto, ato.

Thase conclusions form the basis of Boolsan Algebra
{invented by George Boola 1815 — 64) and can be proved by
working out various areas on fhe Venn diagram.

Boolean Algebra

This sesma to be very sStrange st Tirst sight as it
has only three operators called AND, OR and WOT. These
are written as:—

A AWD B 4= A.B,or AB,and means A miltiplied by B.
A OR B is A + B and means the sum of A and B
WOT A is A meaning inversiom.

Hoolean Algebra is an extension of Ssts and Groups and
Venn Disgrams and enables digital logic to be exprassed
in & simple manner on DAPET.

For instance, if either one of two qusntities must
be present for a system to work then thia is ACR B = Y.
In Boolesn Algebra this is written as A + B = Y.
If both must be present then A AND B = Y and this is
writter as A.B « Y. If A must be absent then NOT & - ¥
and this is written as A. Similarly, if A has to be
present whilst B is absent this becomes 4.B - Y.

There are laws 40 be Teollowed concerning the two
states O and 1. Y iz sither O or 1 as are A and B and
any other variabtles, tut this is not the place to go inta
great detail about it all. Any bock on Boolean Algebra
will give a list of useful relationghips.

Some of the most useful identities are glven below.

A+AmA, A+lal, A+0-4 4020, A1a1,
A e A, BE=0, Aok AsE =1, &+ABa4,

Thers is & very uzeful one lmown as De Morgan'e
theorem which states that :—

AE=%+ 3 or

ZT+E=AF

Thie is seen to be a way to change an AND type of
exprassion inte an QR types and vice-versa, It is
extremely useful when trying to minimise the amount of
logic required in a system; as will be seen shortly.

Any number of variables can be combined of course,
not the one or two shown so far.

Switching Logic

Poolean Algebra iz ideally suited to the logic of
switching circuits such as relays., AND and (R are

easily interpreted as -
453_
B

— "
A ED—
OR  Y=hA+B

AND Y- AB

NOT is alsc possible 1=

——-o-’g_i ] Wy
A° - ,\O_D"‘n

Each circle in a Venn diagram can be thought of =s
being & switch contact condition and the surrounding
area as its WOT conditien. A subset A.B therefore
repressnts the condition that both 4 and B are (W together.

A

This i= expressed in Boolean Algebra as ¥ = 4.B
a3 we have already seen, Similarly ¥ = 4 + B is
sesn o bei—

S

Y= A+8B

Note that this includes the portion A.B

The Venn diagram iz useful but a3 soon aa the number
of variables gets over +two 1t becomes a mess with zome
vary awlward shapes snd a2 betier way to display the
information is desirable. (ne method, called a Karmaugh
Map, will be investigated shortly. For the moment,
though, it evident that Boolean Algebra can be used to
write down on paper a description of a switching logic
system. Furthermore, by applying the rules of Boclesn
Algebra the system can very oftsn be gimplified - or
mirimized to use the usual term. Thiz can be done
before the cireultry is even drawn.

For example, a switching system looks like this :—

The Boolean expregsion for this
arrangement is A.B.C + A4.B.

How thiz reduces to ;=
AB(C +C) = 4.F.1 =43
and this loocks Iike the system
shown in the lower part of tha
diagram, The reason for the
simplification is that € and ©
B gocur in the same output and
2 cancel out.
: Thus € + € = 1 means that there will be an cutput
irrespective of_ the state of C. The switching is thus
minimised to A.B as these two terme are commen to both
parts of the expression. This may be obvicus hers tut
in & large system may easily be overloocked,

Other Boolean functions can be seen to be true in



termz of switches.  For example, 4.5 = O - there is

never any output,

Logic Polarity

Switching legic is ono way to make AND snd OR type
systems but another is to use Digital Integrated Circuita.
Theee are specially designed for the job and carry the
appropriste namea like AKD, WAND, NCR, ete.

Before describing IC gates, ag they are called, the
actual Jogic system has to be clarified.

Since digital legle is cencerned with two states if
follows that there are two ways of defining the O and 1
conditions, In =slectronics voliage is usual and 1 means
some voltege and O means no voltage, but thia can be
confusing when pesitive and negative voltages are used,
To overcome tha problem Positive Logic is defined as
being in the 1 state when the voltage iz more positive
than than the other state which is then called 0.
Hegative lagic is defined as being 1 when the voltage is
mora negative, 8o negative logic is the inverse of
positive logic i.e. the 1s and O interchange. Positive
logic is the usual convenition,

Gates

A gate is said to be a system which performs an
MHD or (R type of funmction. A simple positive-logic
gate is shown. It i=s an CR-gate becauss either 4 OR
B taken high {to + } will maks the output high Il}.
+

OR- gale NOR-gate

4 Aranzistor uzed as an applifier will invert and
provide the NOT function. So two paralleled amplifiers
will make a NOT-CR gate, or NOR—gate. Y = A + B

The next disgram shows @ way to make an AND-gate.
Both tranasistors must be OFF for the cutput to be high.
If emplifiers are used we get a NAWD-zate a= expected.

+ +

P
Y= AB
NAND—gale

AND —aate

If the transzistors are resiricted to all npn types
{as in a TTL IC) then the AND and NAND must be obtained
in a different manner. If the inputs are inverted to
a NOR—zate the result is =2een to be the same as if an
AND-gate had been used because:—

&+ B = A.B by using Beolean Algebra
{Pe Morgans theorem?
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A HAND-gsate can be made in a sindlar fashion.

Now all this circuitry is tedious and unneoessary
20 it is sigplified to symbols as shown below, Note,
there are several conventicns for doing this simple
litils tssk and only one is shown. It is more or less
the =same as the manufacturer's convention and is used
throughout this series of mrticles.

f—Positive Logic —— —Negative logic ——

D D P e

For-inveriing Inverting Inverting Non-inverting
Buffer Buffer Buffer Buffer
AND NARD ¥OR OR
OR NoR NAND AND

The =mall cireles denote inversicon. If they appear
at the inputs to a device it signifies that the deviee iz
handling negative logiec although it i= a positive logic
device, Each of the functions shown mbove appears twice.
This is because of the two logic conventions — the AND-
gete can be made either from a positive-logic AND-gate
or a Degative-logic Oﬁ-ga'te{with inversions befora and
afterh_ This follows from De Morgan's thecrem where
AB = A + B, and similarly for the other functicma.

A close examination of manufacturers' data for TTL
ICs will reveal all the above functions.

Of course more than two inputs can be used - up te
eightlor more with wired-OR), It is not necessary to
know what is inside the gates as a digital eircuit can
be drawn entirely with these symbole. The logic thus
applies whatever the type of gate; whether it be RTL, DTL,
TTL, ECL or CMOS, etec,

When several inputs are used it is often diffieult
to visualise what the output is going to do for the input
combinations, This can be made clear if m truth teble
is sat out.

Truth Tablea

A switching tree can be arranged to provide all the
possible combinationa of n variables (three in the diagram}.
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This is rather cumbersome to draw and can be equally
well represented by a table, The one shown indicates

that there is an output only if the switches are in the
positions A.B.C.

(=]

el O O R DO ==

[ e =~ =N =R=1
HOR oMoKD -
O OoOOO0OO0O =

Such a table is called & truth table and iz normally
arranged in binery sequence with the most significant bit
at the left, There are eight combinations of thres
variables, all of which appear in the table. The output
¥ is a 1 only when the logic agrees with the Boolean
function A.B.C,

Having got the various inputs intoc a table we can
now see what some of the basic functiona look like.

D [A B Y| m(apm| v |wawo|as| v
£.8|00|0.0.0] A+Bl00|0+0=0| BB |0 Q| 1
01| 0.1=0 01]|04+1=1 o1 1
10| 1.0-0 1014041 10| 1
11]1.a 11141 11| 0

These show quite clearly how Boolean Algebra can
deseribe a function,

50 now not only can we write dewn logic in Boclean
form but we can also tabulate existing loglc and work

out the appropriate Boolean expression straight from a
truth table.

The next truth table shows what a particular circuit
ie doing. What is the Boolean expression?

ABIY Well the Y column gives two 1s which
means that there are iwo cases where the

nojlo inputs provide an output, These are

i ! for A.B and A.B. Since there ars two

101 we_can say there ig an output if A.B OR

110 A.B is present. The expresaion is -

Y=X,8+ 4.3

As it happens this particular function has & special
name — Exclusive—OR. ‘This is because it is the O
function with the AND function removed (AND has the 1,1
condition as 1 - see above). The OR funetien should
really be called the Inclusive-CR function because it
includes AND but it almost never is.

The Exclusive-0R function iz found as a special
device in TTL and also has a gpescizl symbol apd 2 special
gign in Boolean form. Thus A.B + A.E = A(P)3

The Exclusive-OR gate is a very
useful piece of logic as it forms part
of & Binary Adder and it turns up all

over the place in logic systems.

Karnaugh Maps

If a Venn diagram is altered into a rectangular
shape it can be made much more useful. This is shown
below for a two—variable diagram.

@~ '@ | +['®

ig |3 Iy -
AB |k | + 15 |8
AB | AB A
E B ,\\a° 4
L_i o
—
A {

Any function with two variables can now be plotted
on this disgram, or, map 25 it is called after M. Karnaugh
who invented the arrangement. This map showa all the
locations of *he ¥ cutpute for an expression and a 1
identifies 3 particular subset., Mot only can any Boolean
function be plotied tut any fruth table can be transferred
to it also. .

This map now has two advantages over a Venn diagram;
it can handle more than thres variables (as will be seen
shortly) and 1t is arranged so that mirimisation ef the
appropriate Beclean exprassion is essily achieved without
any caleulatione,

For instance, i the expression A.B + A.B is plotted
we geti—
B Wow, from Boolesn Algebra we know
A o A that_A.B + A.B = (A + &)B and eince

A 4+ A =1 this reduces to B. If
o [s) i we look at the map, the two lz ars
seen to be vertically adjscent.
They therefore cover bhoth siatea
1 o 1 of A and we can get the answer of

B by knowing this fact.

Taken asnother way, the map is known to have areas
which correspond to basic expressions and so if the 1s
fit such an area exactly then the total expression can
be sald to be equivalent to the basic expression. The
basic areas for a two-variable map are now shown. Note
that they correspond to the coding along the edges of
the map
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The busic areas mre ringed around with loops and the
rules for making these loops are oesp to be simple - they
mist be rectangular or sgquare with & binary number of
squares along each side.(1,2,4,8 etc.)

If we now again look at the map of A.B + A.B it can
be seen immedistely that the loop around the two_ls is
equivalent to B, and thiz can straightaway be written

down . In & practioal form this la :-
A
which
2 reduces B
to =
~ Y-8

This is a considerable reduction of logic which may
ret have been obvious at Tirst sight.

Here is ancther exmmple; this time for an OR function.

A L]

oO’ﬂ
D

It ia not essential to use the ls, we could use the
O in which csse the answer would te negative, For the
pame nxample O represents the expression :=
From De Morgen's
theorem A.B = A + B
=4A+ B

The expression is A + B because
there are two loops,esch of which
represente o basic expremsion.

T -1.E or Y-ﬁ

Bo A.

R
WHICH T8 EXACTLY THE SAME as before (and incldentally &
proof of Ta Morgan's theorem).

This squality thus states that a negative logic
NAND is the same as s Positive logic CR.

So far the Esrnaugh map ie not a lot of use tut as
the number of varisbles is increased it doss become of
usa, A three—variable map is now cbown. It need not
be s horizental rectangle; it could be veriical or sven
8 strip of eight squares, but it iz easier to deal with
as shown.
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The numbars in the squares show the order in which
they are filled-in from a binary sequence - 88 in a
truth table, This i= shown by the coding at the sides.
Incidentally, it is not important which variable goes
wherse, only the order in which ths combinations are put
down matters. That is, the sequence along the sides
MUST be such that from one sguare to the next there is
a difference of only ons bit. In other words a Oray
code., The map can be coneldered to He rolled inte &
‘eylinder so that the first and last combinations are
together — and atill only differ by a eingle bit.
The BHS of the map iz now seen to be a mirror—image of
the LES, Each sdjacent square thus differs by the neg—
ation of a singls bit, For example, from A.B.C to A.B.C
(squares 3 to T) the only difference is the negation of C.
If a loop were drawn around these two terms only the
resulting expression would thus be A.R

A four-variable map is now shown together with some
loops = the rest being omitted for olarity. The edge
coding is also shown in a simpler manner. Thie map is
twice the size of a three-variable map and the RHS io
again a mirror-image of the LHS. Also the top s &
mirror-image of the bottom. Larger maps for more
variables can be constructed along theme lines - doubling
for each additional variable.
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An example of the use of such a map in reducing the
complexity of logle is now given. Supposing we have a
requirement that an output le required from various
systems such that the following equation is satisfied:-

Y = %.B.C.5 + A.B.T.D+K.8.C.F. +4.5.0.F + 4.B.T.D +a.B.CcD
+ A.B.O.D

This is quite a formidable task to achieve by Boolean
Algebra but by the use of a map can be done in a Tew
momenta.

There are only four varisbles so the map has sixtean
EQUATEB . The seven groupn correspond te esvan of these
squares and these mustl have n ) pul in them. Since no



other cutput mist result from 2ry other sombination of
the four variables, all the other squares must contain Os.
Mow we drasw in loops mo a8 to ring the la. Each loop
m:st be as large as poseible and several loops may ring

n particular 1 if need bey bearing in mind the sizes and
shapes previously mentioned for the loopa.
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Loop 1

Three loops can be drawn. Loop 1 i® eguivalent
to B.D, leop 2 to A.B and loop 3 to A.0.D. HNo other
1= are left and no other loops can be drawn so the
resulting expression has three parts :—

Y-35+AB+4.0D
Simpla isn't 44?7 The same expression could have

been reached by using enly the Os and then using De
Morgan's theorem to convart its-
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Surprieingly there are only four loope giving 1=

Y = 5.0 4 R.B + B.C + A.D

) This might be easier to implement in the form of
logio gutes but is the same the previcus expression.

Proof by Hoolean Algebra :—

il

T+ %5 + 5.C + £.D = (B.5)(A.5)(B.6)(A.D) By De Morgan
= (B +D)a +B)B+o)as+D)

w (A3 + 2.0 4 B4 BD)AB 4 A0 4
B.D + ¢.T)

Multiplying out

This 18 = A.B + A.B.C 4A.B.D 4 A.B,C.D & A.B.D + A.C.D +
A.B.D.D + A.C.D.D. 4+ A.B. ¢ A.B.C 1 B.D+B.C.D

+ A.B.D 4 A,B.C.D + B.D.D + B.C.D.D

By eliminating zern terms this becomer j
A + A.B.C + ABT 4+ AB.CT + AB.D + A.C.D 4 BT
B.C.T + A.B.C.D
This reduces to A.B + A.E.C. + A.0.D + B.F 4 8.cD
and again to AR 4+ A.C.D L BT

S0 the two metheds do give the seme answer. This in
veory much essier than manipulating all those Boolean
expressions as just shown. It ie all too easy to mims
a bar and end up with a frightful result,

The two methods of =olving the proclem can be
realised in practical form ss shown below.

[
A B
B x

1
A =
8 B
c r
8 A
B D

The O-case ie npot simpler in this instance but it
may well heve been = particularly if there had been less
Oa than 1s. It all depends on how the loops can be
formed,

sokdng Minimisation

Al though Karnaugh Maps can be used to minimise logic
with sase, it is s%lll possible to make miztakes. A
method of checkdng is required and this tskes the form of
a truth table in which the varioua expressionsz are set
out, They can then be checked bafore and after minimis—
ation. Fer example 1-

%.8.0.D + 4.8.C.D + R.B.C.D + A.B.C.D + A.3.5.D + A.5.C.D
4+ AB.C.D = B 4+ A.B+A.C.D or B.D + A.B + B.C + AD

DCBA|BDALEALD| sum | B.D A,B B.C AD/| sum | Fim
o000y 0 0 o] Q S R O 1 0
o001l 0 0 0 (s} 1 0 1 o 1 0
00101 O 0 1 o 0 0 o0}].0 1
*0011|1 1 0 ] o 0 0 o0 o 1
o100} 90 O 0 2 1 1 o0 0 1 0
010110 © 0 0 1 0 0o 0 1 0
*011011 0 0 1 g 0 0o 0 u 1
ot 35 0 e A 15 R | ] 1 o 0 Qo o 0 L
10000 0 0 0 o 1 1 1 1 0
100119 0 0 0 o 0 1 0].1 Q
10100 O 0 Q 0 0 o0 1 1 0
#1011 1 0 1 o 0 0 0O o 1
1100}j0 0 0 ] 0 1 0 1 1 L]
*1101]0 O 1 1 o 0 0 0o e] 1
11100 O 0 0 0 0 ©0 1 1 0
*Il3i[o 1 1 1 0 0 0+ o0 041

* The seven LHS 4erms are indicated by atara.

The two 'sum' columms have ls which match the etarred
terms so the equations balance and the exprsssions are
equivalent.
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Examples of Karnaugh Map Minimisation

Wow for an example that also incorporates 'den't
cars' conditiona,. These oceur when the reguired
combinations will never be encountered and this fact
can be put to use to simplify the logic.

The 7448 T-segment decoder has a mass of logic
inglde it. We are going to examine the Ioglc required
to pperate the 'e&' segment, The truth table showsz the
aagment to be illuminated when a 1 is present in the

HH colunmn. There are eix 'don't care conditionse in which
Ton . Bin o the indicator is not required to
DCEA show & mumber (it does in fact
show & shape). Thia does not
0 |D0DO1 matier as these 2ix numbers will
1 |[Doo1Ll O not nermally oecur.
2 |[0Cc1a|1l
¥ |oo11je G =yt
4 0100 ¢
5 |0101]0Q . ol- Lj_ »
6§ |o110|1 I
T |0111L]0 r
8 109001 A o o
g 12010
10 [Ln1o]-= o
11 |1 211f~- -
12 |1100|- At
13 1101 -
4 11110~
15 |1111]-=-

The gix don't cared and the 13 and 0s are all plotted
on a four—variable Karmaugh map and loops drawn around the
1s a2 beforey but this {time the 'don't cares' asre treated
ag though they were l2 and included in the loopa.

The expression for this map can now be written down
from the two loops i1—

Y =21.B+3T
Liooping the Os gives Y = A + F.C which is the sames
AB+ AL =B +T) =2+ TH+ 0] =A+B,C

4 look at the marmfacturer's data will show the logie.
CQ-TV 52, page 22 and 23 also show the logic = but note
that the 7446 has opposite polarity ocutputs from the 7448
80 that one inversion iz missing from the diagram on pags
22,

The next example shows how to deaign s Synchronous Counter
to generate a 4-bit Gray code of 10 states {wheras only one
bit changes at a time). The required zeyuence is given

in .2 truth table. Note that it is not in a binary seguence
and the coupt numbers are not binary equivalenis.

Examination of the table shows that D changes from 0
to 1 after the first clock pulse. This can be achieved
in a JX bistable by providing the J-input at the time of
the 0000 with a 1. The first pulse then makes al,
(The operation of a J-K bistable is described in CB-TV 83.)

The next pulse must not change D S0 the K-input must
be 0 during the 1000 state, After the third pulse the
D-output returns te O so that the E-input must have been

a 1 during the 1100 state. The D—output then stays at O
for thres more states so that the J-input must be at 0
for thres states, and so on. The J and K input require-
ments are shown in the eight columms alongside the input
codes in the truth table.

Count | D € B &[D) Dy [0 Of [By By fhr Ay
o |ooboo|l1l -|o =[o =]0 -
1 |1000(~- 0|1 =0 =0 -
2 |1100]- 1|=- o]0 =|l0o =
3 lotoo|lo =|- 0|1 -|o -
3 |o110[l0 =|- 0|- o]l1 -
s le111{o0 =f~- o[- 1|- @
& |p101|l1 -|- 0O)J0 —|=- O
7 |l1101|- o]- 1]o -|- 0
8 [2001]=- 1lo -|o -|- 0
3 |ooo1|lo -jo -lo -]~ 1

It will be seen that there zre a lot of 'don't carse'
gtates in the J and K requirements and theee cen be used
to advantage in the Karnaugh maps. Generally, the J and
K columns alternate such that the J matchee the Os in the
gtate columns whilst the ¥ matches the 1s. Any change
is shown by the O to 1 change in the J and K columna.

Eight mape are required as there are four J and four
¥ inputs - there are four bistables because thers are four
variables,

Tp eage matters a single map is drawn first teo ahur_«
where the states fit in the order of the count. The eight
maps are now easy to compile from the truth table. They

a; j Tnad
P The resulting expressions are s—
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The resulting expressicns can be assembled in logic

form and then again in more practical form as shown below.

(nly the 1z were looped in this example as there are fewer
l= than Os which results in simpler logio.

i

OB ALE M ool

BAsic Logic

FRACTICAL toge

ola

If we do the same with D-bistables can we expect the
logic to be simpler? At first sight it ought to be since
there are only four data inputs to the bistables ingtead

of eight, but the truth table revesls thst there are no
don't care states and the logic is going to be more complex
ag a result since the expressions will not reduce 2o easily.

count[DCB A D D, [ 3, ] 1, —C—
ittt MR DR AL
2 |1100]lo0 )1 ]o|o
3 o100l o |1 1 or Sl16) 3?2
4 J|or1o|lo |1 |1 |1p
s fer11flo |1 ]e |y~ 1]gs])- -1
&8 |o101]1 1o ;L 8
T 1101 1 o] 9] 1 -
8 10010 oo *.J =14 = J
9 |oon1|lo|o]o|o g |
Dp 1—CE—; S et e I
_.__.L]O Cl i 1
JEO(L_- o ro iffelo
= J-1N A =
M1y UARER))
“"—]o—f-J |7 A )
t —p b N =
Dy = 5.0 + 850 + A0D Dy =B+ 6.0+ R0+ LD
Dg  A—ic— A —C
o UO o ojolo]o
I olofjo L (ol IfuD
R 3
Vsl UHSE s|f}
- -’ L' § o -JJ
't i—p =/ “—p
nD=I.3+E.c.ﬁ Dy = B+ &8 4+ AD

The logic is implemented in practical form =se shown:-

=

AcC aD ABACD c P LCAD AC AEe ACD

' ' Y

8 B

-1 - D @ = D_@
A‘|i,§ Bz -c¢|; D -;

Note, the T474's require invertom according to the
expressions 8o to save these the Q and § outputs were
swopped over instead - and hence ALL the loglc polarities.

This shows that the D-bistable version, whilst easier
to work out, is actually more difficult %o realise in
praciical terms. This is often the case and JK bistables
usually give & simpler system.because triple inputs are
available for J and K. Also the 'don't care' states help
the reduction considerably.



If Os are locpad itworks out to thisi—

ABRED AC AD ADAcenD Ac AcC

- e 4 b q D @
Al 1Bl el |p

9 @ & s

fo o}

The final example iz the logic required to generate
Golour Pars in Phase sequence — zes CQ-TV 75 page 23.
This is basieally an eight-step counter and the truth
table is =~

==}
@
ba

Colour [Bequencel Blu i |Green JB KB ']‘R KB J

=]

Il—'Q'II!Iv—‘Qc;q

White
Tellow
Red
Magentd
Hlue
Cyan
Green
Flack

1 =ol
I
1

0
0
a
1

]
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The sequence map and the s2ix Karnaugh maps sre:i-—

Fla|t]é
4 |3|0 |5
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JB =& Kep=6
—R— —R=
)Y -1l0 -lojlo| -~
glo|-[-]o sl o]|-
PR — o ——
Jr=EB& Ke=B.&
— R— —R=
Al ([CEnD
gld]o]-]l.  s|-[-]°]°

The resulting logic is implemented as follows -

"L
T @ -z T 9
<P ¢ R ¢ G
J = ]
K @ |—k @

e

7473 F472 %7473

The eqivalent version with D-bistables is more complex
and so will not be shown here.

These various examples have demonstrated that Karnaugh
map reductions form a powerful tool when desigming legie
cireuite. Logie, Binary codes, gates, maps, etc., can
all be used to edvantage in digital circuitry te simplify
design procedurss which would atherwise take hours to do.
This article completes the series as far as TTL ICs are
concerned although the content of the article applise to
all kinds of logic systeme. Puture parts in the series
will cover CMCB, Linear ICs and more Operational Amplifier
aprlications a= well as possibly mentioning certain more
specialised ICs such a2 memories and Consumer ICa.

The content of the TTL articles will shortly be turned
into a bocklet - when I can find the time.
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ADVERTS

FOR SALE

405 line valve SPG, rack mounted. Generstor
zet for 12 veolt 29 amp., Enguiries to

M. J, Sparrow GEKQT/T

64, Showell Lane

FPenn, WOLVERHAMPTON, Staffs.

FOR SALE

1 new one inech vidiecon 9677 snd base £5

1 vidicen yoke £5

1 VCR1394 (used) S0p

1 CV1526 crt (used with 2 linesburnsd on} S50p
1 C¥1326 crt (used with 2 lines burned on) Gip

WANTED

12 inch shadow mask ert or Trinitron; 6 inch
electeostatic crt with P4 phosphor,

J. Bubez

1% Penn Cresceant,

Haywacde Heath

Susssx.

ANNOUHCEMENT

Anthony Ashley of 15 Clifton Gerdens, Lon-
don N15 would like to hear from any other
members of the B,A,T.C. interested in a
Transmission Get-Together st his home on
Sunday eveninga,

Plesse write, or phone C01-BOO=0373.

FOR SALR
Mullard Ax53-14 shadow mask ecrt 810
Mullard AL9-11x shadow mask crt(used} &5
Various used industrisl snd brosdcast vidi-
cona £3- £10

® viewfinder ort {used) £2

7 iach 1107 viewfinder ert {uged) £2.50
WANTED

Handbook fer the Cossor 1035 Mark 3 Scope.

T lnch &

Your ari
J. Bpencer G3WTD

= paid, or will photostat.

The Banecs

Hesket Newmarket,
Wigton,

Cumnberland CA7 BJIG

NOW AVAILABIE THROUGH B,A,T.C.

SLOW SCAN

TELEVISION

HANDBOOK

By Don C. Miller WOYNTP
Ralph Taggart WEADQT

Price £2,00 plus 20p post and package,

From
GEKQT/T

64 Showell Lane
Peun,
Wolverhampton,
Staffordshire,

This book, a '73' publication, contains 248 pages full of information of every aspect
of this rapidly growing brand of Amateur Televisien.
from the history of 88TV to colour S8TV. There are chepters on Monitors, Cameras, Flying
Spot Scanners with meny illustrations and circuits varying from the very simple to the more
sophisticated including the use of up-to-date integrated circuit techniques,

The book is well written with detslled explanations of cireuits and techniques enabling
the beginner to quickly understand the principles behind SSTV.

There are sleven chapters ranging
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Slow scan is the most exciting newcomer since sideband;

join the ranks of sstv'ers nowl

Chapters are headed Prineciples, Background, Monitors,

F.5.8. and Cameras,

Cilreuit disgrams and constructional detsila,

ONLY 25p + 3p post and packing
from

B,A.T.C. Publications
6l Snowell Lane

Penn,

Wolverhempton ,
Staffordeshire,

This is & amell booklet which covers the subject briefly but with adequ-
ate detail for en emateur to stert in slow scan without any previous
knowledge. It is the first in a series which will cover many topics

of interest to television smateurs.

FOR_SALE

Six Phillips Projection tv units; spsre 23"
tubes and one working scan chassis with
spare EHT units (25Kv).

£10 plus carrfage for the lot, or best
offer. Some dats slso availleble.

Also BY4O short wave Rx £5 plus carriage,
F.2. Hayes

159 Beechwood Drive

Glasgow G411 7DX

FOR SALE

Murphy monitor 625-5265-L405 23 inch SCTreen,
& video inputsa, wood cabinet £25 or offeras.
Ikegsmi Camera Type TH20L (video output)
with spare vidicon and fixed FI.B lena,
£25 or offers.

Donald Pratt G3MHS

18 Viewrield Crescent

Sedgley, Dudley,

Worcs.

FREE

To enyene who will collect - copies of
French langusge magazine "Television",
1962 to 1971 in binders,

C.G..Dixon
"Kyrles Cross"
Peterstow

Ross-on-Wye
Herefordshire HRS €LD

WANTED

Manual, circuit or any detasil of Pye 2788CD
monitor,

TOcm QRO F.A. preferably ready built with
tv modulster asnd power supply. 19 inch
rack or enclosed.

Bob Grosvenor G3JBI

17 Sweetpool Lane

West Hagley

Worcestershire,

Tel Hagley 3157




Club Sales Price List

Camera Tubes English Electric PELY Amsteur Grade £11.55p
B.M.I. 3677 Amateur Orade £11,00p
E.M.T, 9728 Amateur Grade £11.00p
4+ inch Image Orthicon 9564 & %565 £11.00p
older type with sticky target
Ex-studio vidieons, Various Types, mostly separate mesh
when avsilsble) £ 6.05p
Deflector and Focus Coil Assemblies per set £ 7.50p
Vidicon sockets Epaxolin 47D
Vidicon sockets (moulded .25p
""" Mount in Aluminium for use wlth cine lens £ 1.00p
9314 Sockets (including post and packing) 40p
Lapel Badges «20p
Adhesive emblems (for decorating gear with Club badge) «15p
Windscrsen stickers . Ep
B.A.T.C. No*tepaper and envelopes (100 sheets) £ 1.00p
B.A.T.C. Reporting Chart ( a vistel scale of video noigse) .
E.E.V. Co, Ltd, Camera test charts £ 1.65p
Film etrips of C @ - T V., 10 lssues on esch film.
(Please state which decade you reguire eg L41-50 etec.) £ 1.20p

Back nos, of C @ — T V as available Members price 20p Non members price 25p
Plemse send cssh, together with post and packing with order to: B,A,.T.C. Bales

"Kyrlea Crosa"

Peterstow

Ross—-on-Wye, Herefordshire,
Please note that the abpve prices INCLUDE V.A.T. where applicable. B,A.T.C. is endeavouring to
keep prices down to &e low a level as possible, but some rises have been unayoidable on new
stock, Postages ars npw a considersble item and it is now necessary to ask sll purchasers to
include a post and packing charge, PLEASE DO WOT FORGET TO INCLUDE THIS.

Please note this list cancels all others

PUBLICATIONS

Slow Scan Television By B.J. Arnold G3RHI published by B.A.T.C. 25p + 3p pé&p

Siow Scan Televlsion Handbook By Don Miller WONTP & Ralph Taggart WBEDQT  £2,00 + 20p pép
Pleasa gend orders to:

B0,

6l Snowell Lane

Penn,

Wolverhampton, Staffordshire,

PLEASE NOTE THAT PUBLICATIONS ARE NOT NOW HANDLED BY CLUB BSAIES

isaued if ssked for at the time of pay-
SUBSCRIPTICNS ment,
Please note that all subseriptions to
B.A.T.C, are dus on 1st Janusry 1974,
and the Treasurer would be grateful if
members could remit their £1 to him as
soon as possible after this date., Those
who wish to pay by Bankers' Order may soon, Thls account will be for subserip-

B.A.T.C. 18 in the process of arrsng-
ing feor e Giro account number for the pay-
ment of subsecriptiona. At the time of going
to press this number is not known, but de-
teils will be available from the Treasurer
apply to him for the necessary form. tions gnly and noet for Publications or
Please note that receipts will only be Club Sales.



THE SPACEMARK SSM-1

SLOW SCAN
TV MONITOR

oy T |

e TR

*

A1l solid state except 5" C. R. Tube, with 7 IC's snd 17 transistors.
LED tunming indicator.

Conforms to international SSTV standards.

L switched inputs,

Technical manual,

x B F B %

Two-tone pve-coated cabinet, size 13"w x 7"h x 13"d, Weight 17 lbs.

88M-1 MONITOR - £143, (includes VAT & UK carr.)... Why pay double for an imported monitor?
ALSO AVATLABRLE IN KIT FORM
COMPLETE KIT S8M-1K (less case), £82, Kits come with full instructions, cirecuits, layouts,
parts lists. Case easily available.
SET OF PCBs only with full datas, &7.50.

SPECIAL PARTS (e.g. Transformer, EHT capacitors, Kit for optional electromagnetic focussing
are available,)

88TV TAFES OR CASSETTES with syne. pulses, patterns, grey scale, etc. for setting up monitors
at £1.80.

A1l prices include VAT and UK postage.
Send stamp for leaflet STh.
ANNUAL HOLIDAY: We shall be closed from August 1st. - 22nd.

SPACEMARK LIMITED

THORNFIELD HOUSE, DELAMER ROAD, ALTRINCHAM, CHESHIRE.
Tel: 061-928 BL58
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