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Banwe O © bsiLso7 TMS4164 195 | LA4422 20 SN78227N 15 3 ea | 2284 300
15p each 81l TVS4418 355 | LC7120 300 SP8629 350 120 138 | [see7 300
8202 TMS4500 12 | LC7130 300| SP0265AL2 391 to | 1ooss 378
205 TMS4532 Le7137 350§ TA7120 1 110 120




PANEL
SWITCHES DIP SWITCHES VERO IDC CONNECTORS METERS RELAYS
TOGGLE 2A. 250V (SPST) 4 way 85p; 6 way 80p; 8 way 65p; PHOTO DECs £SD
s.l:‘s;:::qrpuvﬂg 10 way 125p |SPDT) 4 way 1000 . PC8 Plugs Female F(e:male 80 x 46 x 35mm Mimiature, enclosed. PCB mount
OGOL with  latch Header Card
0~504A
SPSTon/oft  S&p Pins  Pins  Plug Edge INGLE POLE Ch
SPOT clover  84p ROTARY SWITCHES 5 sin  Angle Conct | S100u8 BLiST 2058 Coit 12y & (10VS 10
SPDT centre olf 8Sp (Adjustabte Slop typei Superstrip 852 . 1350p O YmA 18.5V). 10Aat30VDCor250VAC 198p
SPDV based both 1pole/2to 12 way.2 pole/2 106 way.3 pole/2 to 10 way 0:9 3:9 85p 100p O-5mA
ays msp 4 wey. 4 pole/2 10 3 wey 55 16 way 780 P  80p . BA 30V
DPDY 61a P 20 way 0p 90p 9Sp 183p g;g:: gg%?;gol:,O:CE Changeover
DPDT centre off up 26 way 108p 110p 11Sp 230p V4 to 9VE) 190p
DPDT biased botn ROTARY: Mains DP 250V A onarl - 68p ConoaRss” 3iway 11%p 130p 13sp 320p | 100mA :';,‘ }3,5‘:’2%?3[&',.0?,‘3 5C0VT 1o
3P0 3 powtons Fore  Sngle- Doveie-f 5 Y2 1330 1730 1925 3305 |14 1ose
oniov/on 1889 |  ROTARY: Make.aswich) gass e ss | GOway 19sp 2100 2280 a9sp | T2 :&; 14 7408 Cot. 24V 0C iz2v 300
4-pole 2 way 220p Make a muitiway swiich Sharfting assembly [“yepo piNg per 100 &« 12 175p  225p oS0V
has sdistable stop Accommodates up 10 | gingie Ended..... ssp 1 0~300V AC
BLIDE 250V: 6 waters (max 6 ocle/12 way + DP switch) Double ended 60p |" paLo ETCH
g:g} ‘.AA[“’" :;: Mechanism only 90p m:: x::: g//EE - }:2 :FSISY PEN oo EURO CONNECTORS STEC UHF MODULATORS
DPDT ') A 13p WAFERS: (make before break) 16 fit the above = u3 spare 1P P Goa Fasnes fame Socn! wuie v i::’;‘;"“d " H sson
Switch mechanism 1 pole/12 way: 2 pole/6 | vERO TOOLS ontacis . anae tdaban z
PUSH BUTTON 8A | way 3pole/a way 4 pole/3 way 60/2 Way 820 | Spottce curore 1300 PRI ok Ongars T Pus Brs By Pne CRYSTALS
with 1 0mm Bution ;ﬂl-ns Dl:ussm'cham " Pin insertion too! 188p | 1 bbag Annydrous 31 way 128p — — 178p | 32768KH:z 100
SD:B; ::"::':g ;gg: pacers4p. Screen 8p. 4 125 - 50p p8p DIN81612 100K Hz 400
w - ~ | 200kH 3aro
DPDT moment 200p !g:‘i_'g‘;‘;’;,“ . 380p [4— g,:j:f:.; 8 2000 7se ASSKHZ 370 | Mnature.soid-state6v: 9vV8 12V .70p
AOCKER SWITCHES Spare Spool ... 78 1 2x32A+C 225 ~ 185p210p | MMz 208
Mini Non Locking ROCKER 5A/250V SPST 28p | % oo | eoce DIN&1612 3 x 32 1.008M 278 | PIEZO TRANSDUCERS FB2720  70p
Fush to Make  13p ROCKER 10A/250v SPOT 380 | B0S 6ot Comba | CONNECTORS A+B+C 280p 200p 205p 300p | 1 26MHz 450
ush 10 Bresk  25p ROCKER 10A/250V DPDT c/ott 98p pre " 156° 16MH2 200
ROCKER 10A/250V DPST with neon  88p 2 Gway 750 UG eng 18MHz 343 LOUDSPEAKERS
DIGITAST Switch DIL SOCKETS 2 12 way wop | O {Headen) 18432M 210
ider IDC
Assorted Colours Low Wire Turned 2+ 15 way 1650 So RIBBONCABLE | 20mH: 228 | Minature. 03W- 8 Ohm
3p each Mini front 0 swiches | pin prot Wrap Pin | 2+ 18way 1750 1600 [ 12 2P €58 price per foot | 24578m 200| 2n.2'an 20, 3n 80p
Deude Switch Module gggp 8 8p 20p 18p | 2x22way 200 170p ;f gv: a:: ‘35: Grey Color | 312MHz 240 2'2n 40n. 640 or 80n 80p
BCD Switch Module P 14 10p 23p 28 2% 23 150p ! 3.278M 10| 6" x4"8n 200p
ULTRASONIC Mounting Cheeks (per parr) 95p | 16 10p 40p 28p | 2+ 25way 250p 245p| 28 P 150p 2000 |10 way 18p 28p | 3575, 98| 7" x5 8n 225p
TF&:%EDU%E:S G I 40pin 200p 285p ho ey 2% 450 | 3sseam 300 8 x5 80 250
z 475 (Pr)-|  JUMPER LEADS (Ribbon Cable Assembly) 20 200 580 370 * 30 way 2800 40MHz 140
22 220 600 39 | 236 way 3000 ZIETEXTOOL |38 way 355 son | “032Miz 290 BT TELEPHONE
Length taom 16 om 26pndopn 20 25p 68p 42p | 2= 40 way 320p I % way 5Sp 80p | o0l 150
GAS/SMOKE 28 28p 78p 52p 2 < 43 way 4000 34 way 80p 8Sp 4433619M 100° coN N ECTOR
DETECTORS Single ended DIP (Header Plug) Jumper 4 30p 3% 720 | 275wy 600p 26 o 5500 50 way 1000 130, | 450BMNZ 200
24 inches 145p 183p 240p 380p A 28 pin 695p | 84 way 1 4.80MHz 200
y 120p 180P | 5omH; 180 | WU 1/4A  MiniLine Master  435p
TGS812 or ANTEX SOLDERING IRON 40pin 800P 5185MHz 300 | LJU1/8A  MiniLine Slave  205p
TGS 813 Female IDC Header Jumper Lends 36 Inches bong 1w 600p cdrw  s20p Sit " 524288M 390 | WU 2/4A  Line Master 370p
850p 20pin 26Din 34pin 40PN GBw 6200 xspsw  esop | SOCKET ‘D' CONNECTORS 8.0MKz 12 | LWV 2/6A  Line Slave 250p
Holders for Singleended  160p 200p 260p 30OP  Spare tips assorted siz 100p | O prieh o 18 28 6.144MHz 140 | LU3/4A  Fiush Master a7op
above 40 Doutie ended 200p 370p 460p 525p Spare elemerits 245p 5;” wey wey wey wey 8.5538MHz 228 | LUU3/BA  Flush Siave 240p
ove 400 iron stand witt: sponge 195p P ;;L-e” o 85 » 120p 150 ;.o;a:x 150 | WU 121&7"3#?'3::."" Ang
U p 188MH. 175 u P
- —. Angle pins 1109 175p 225p 300p 7aaw-ux 200
VOLYaGE REGULATORS SOLOERCON PINS PCB pins 100p 100p 180p 250p | 8.0MHx 140
1A 710220 Piastic Casing Ideal for making SIL Female 8088333M 398
TRANSFORMERS +ve “ve or DIL Sockets Soider lugs  90p 128p 180p 273p | 886723M 17 VIDEO MONITORS
3-0-3V. 6-0-6V, 9-0-3V. 12:0-12V. 15-0-15V @ SV 7805 45p 7905 sop 100 pins 35p | Anglepins  150p 200p 280p 300p | 8.00MHz 200 VIDEO MONITORS
100mA 130p 12V 7812 asp 7908 sop 500 pins 100p PCB oins 100p 125p 198p 355p 10 OMHz 170 | o 1431 - MiCROVlTEc Medwum resowslion 14*"
PCB mounting Miniature, Spit bobdn 15V 7815 4Sp 7912 Sop 1024MHZ 200 L r?.. ,,,,,,, £
IVA: 2x6V/025A; 219V/0 15A, 2x12V/0 12A; 18V 7818 4Sp 7915 sop Covers 75p 7T0p 70p 88p | 105MH:z 250 | © 1481 -Hléls(:}:ay.lgw%m%mmlrno ution 14”
2x15V/0 2A 23sp 24V 7824 4Sp 7918 sop 107MHz 180 | o KAGA Vision It High resoiution néé‘énlum
BVA: 2x6V/05A. 2x8V/O3A: 2x12V/025A; 7924 s0p ALUM BOXES 10C 25 way D Piug 385p Socket 450p 12.0MHz 150 e
ZHSVID;A : " 280p |oomA T092 Piastic Dacklge Ix2x1 85p 12.528M 300
Stenderd Soirt Bobbin t 7:'-82 £D 79L05  4Sp 4 g'ﬁ * 3‘,, ::‘,"’ CONNECTOR (RS23 14.31814M 170
sv 78L! P x 2% = 3 25 wey 'O’ T 232) 15.0MHz 158
VA 256VI0 5. 20V/04A  ZH12V/03A. A ‘830
2x15V/0 254 2509 oy 7808 308 PRDIE TR Jumper Lead Cable Assambly 160MHz 200 |, SER iki2015 Hires Gren Nionior . £30
T2VA: 2x4 5V/1A3. 2x5V-1A, 2x3V/0BA: 2x12V/ 12V 78L12  30p  79L12  45p 4xax2% 200 | 18 long Single end. Male 4750 | 180MHz 150 | o KAGAKX1202G Ul Hires Green
A. 2x15V.0 4A, 2220V/03A 348 ) 15V 76L15  SOp 79L15  4Sp S5xax1k 90 | 18 long. Singie end. Femaie 510p | 18432m 150
0.5 S\ 3 p(35p pdp! ) 248 TAAS50 50 5xd4x2% 120p
24VA: 206V/1 5A 2x9V/1 2A.2x12V/1A, 2x15V)  1CLT8EO 4 1990 | 252w <% sop | 38 lona. Double Endec M/M P93p | 19.968MHz 150 os
OBA: 2420V/06A 388p(60pphp)  HC419 378p  TDA1412 P 323t 3en | 36 ono. Double Engea. FrE €10 | 200MHz 150 | o YRNIPH 127 Ficvos monitor. deal Tor word
SOVA: 206V/4A, 2x9V/25K 2x12V/2A 2x15V/15A,  HC4195 160p  TLA9TA 185p | 2l 42" 120p | 36 ‘e Double Ended. M/F 995p | 24 OMHz 180 | processing as its Green or Amber screen is very
LM308K 138p  78HO5 + 5V/5V 550p 26830MHz 325 | resttui to rea
2a20V/1.2A 2a25V/1A. 2x30V/0.8A S209(60D P30 AW IAVAN 6xd4x3 150p 2e.eom 20 | TEVMI220 Amber Hi-res a6
SOVA: Outputs +5V/SA, nz:,wﬂsev, ;:v LM317K 250p e85p Tx8x3 ;t:g» AMPHENOL CONNECTORS e, 170 | ® ZvM1230 Green Hires ... ........ m
12 8t 1A P(60ppap) LM317KP  4S0p 73HG+5V|0¢25\//5V N 3408 10C SOLOER | 27.145M 180 All monitors supplied with connecting leads to
100VA: 2!12W’A. 2x15V/3A.  2x20V/2.5A; LM323K asop s80p :g . ; ,3 ,7:: 24 way (EEE plug 386667M 240| theBBC CRO
::iﬁvtu. 2x30V/1 SA, 2x50V/1A  958p (75::)7 LM337 175p 79;15 5V 10-24V/5A 12x5%3 0 24 way IEEE skt 48 OMHz 240 ) )
charge to be sdded over 8nd 8bove our nor I:M‘IZC\ var 30p 785p 12x8%3 36 way Centrorics plug 100 0MHz 205 | ¢ Carriage on monitors £7 (Securicor)
mat postal charge 78840 225p 36 way Centronics skt 480p 450p
28
cmos [t Elay m[ oero SPECIAL OFFER SPDOS
4082
000 20 4085 80 | sss0 30 The only professional Disc
4001 20 | 4088 80 | 4580 10 ACCESS
002 20 | 408 o [ 280 Ba| g seoswnaies & VISA 1 10+ Interface for the Spectrum Micro.
prosd 10 |02 % | ases 10| Tiznoen 1 orders 2764-250nS 185p  175p
4008 70 | 4568 280 | TiL212 Yel Just phone your
pred ol o] oo | see ws | rizzo2 rea 12 orders through 27128-250nS 245p  235p SPECIAL OFFER £60
4010 40 |a097 280 | 4572 48 | 2 Green Yellow or we do the rest 6116LP-3 170 145
40n 20 4088 70 258 | Amper 14 Tel = P P
012 110 | 4581 125 | 02 8:coiour 0923 50234
prits 4l et 8 | 462 5| Reacreen” 100 6264LP-150nS  315p
4014 50 |4181 o | 4583 00 [ Green/yellow 118p
i 25 [4103 o e 8| Reaareonveion 85 |— GANG OF EIGHT
P “fs | el engrinessmes se COMPUTER CORNER EPROM PROGRAMMER
4018 ss |417s 108 45995 ‘-": Flashing red Copi to eight at 27161027256
4019 40 |a104 105 | 4008 02 rea ss M M opies up to eight ata pass. o .
40: 40 |4408 8so | 40087 45 | Square LEDs. Red BBC Master 128K Microcomputer ... EPROM type is set by switches. Erasure is
4021 s5 | 4400 eso | 40088 42 Seikosha GP50A & GP50S Printers . . . h
40100 Green. Yellow : : checked automatically. Simple control.
4022 725 | 401 218 EPSON LX80 Dot matrix Printer . | at ’
90 |4410 Rectangle Stackabie {
4023 20 |44 780 | 40101 | Eod LX80 Tractor Feed Attachment . . Alpha liquid crystal dispiay. Cheksum
424 35 [4a12 808 | 4102 190 ped Greanor veilow 18 LX80 Cut Sheet Feeder ........ faciity 6 hex digits. FAST or NORMAL
4025 20 [4415 350 <010 120 | Trianguiar LEDs Epson FX85 Dot matrix Printer programming.
o ) pis o | 408 x gf:” or yellow ;g Centronics GLP (NLQ) Printer .. £385
4028 40 4435 850 ! LO271 Inka Red 48 Tractor feed attachment for GLP ............ —
40 45 |aaso %00 | 40107 58| SFh205 Detector 198 KAGA/TAXAN KP810 Printer. . MENTA — The 280 TUTOR
2030 20 | 4450 300 | 40106 325 !
4031 125 4451 300 | 40108 100 | TiL32intra Red 82 KAGA/TAXAN KP910 Printer...... Designed for Schools and Colleges to
a5 | 4480 aso | 4010 2% ;:t;g Detector :g Brother HR15 Daisy Wheel Printer. teach Z80 Machine code. Menta uses TV
4033 130 |4s00 305 ﬁ“;: 2| riioo 78 _ - . for display. Shows STACK & PROGRAM
4034 ricor Carnage on above. ... ... ; ! > L AU .
4035 "7 |4502 % | e 78 | BARGRAPH ARRAY Cable ror abovs Brinters fo micriace 1o BEC Mic o in HEX. Editing facility includes: direct
4036 280 |4503 48 | 40173 100 [ Ten Segments TEX EPROM ERASER with savuy Switch Erasers . up 1o 25 EPAOMS £20 keyboard ASSEMBLER, RS-232 Output
4037 115 |4504 100 | 40174 78 MVS7164 Red ... 228 S0a08 LY. LATe BN 8 DISASSEMBLER. Used to write & debug
4038 75 |4s08 220 :‘,’J“:': 20| Mvanes G ... 230 short machine code routines. Menta is a
4039 270 | 4508 ‘:g 40182 80 CALL IN AT OUR RETAIL SHOP FOR A DEMONSTRATION OF complete_controlier with 24 bits of I/D
400 4 |4sor R % 1SOLATORS ANY OF THE ABOVE PRODUCTS. BE SATISFIED BEFORE YOU used tor ROBOTICS
pross A prasd 5o | o % |7 ;s | BUY. YOU MAY WRITE IN FOR OUR DESCRIPTIVE MICRO £99
4043 o |as11 ss | 40104 70| )D7a 145 CATALOGUE.
4044 s0 |as12 ss | 40195 75 [ Lore 275
4045 110 4513 150 | 40244 180 | TiCr11/2i8 . .
4046 80 |a51a 8| s 13| lhcre Dartington 138 51," Disc Drives tor the BBC
5 wlme | wm e /a BBC MICROCOMPUTER
4043 25 |as17 278 | 40374 220 | 4n33 Proto (All Drives are supplied cased with & ACCESSORIES
4050 25 |as18 0 | 145108 588 | Darlington 136 Power Supply and Utilities Disc
4051 50 |4519 38 7 Segmant Dispie ’
4052 40 |4520 50 L2 3 CA P 7' @ €8200 — Epson single drive 40 track double sided 200K BBC Master 128K £425
4053 60 |4521 10 £116 aster
TIL313.3 CC uo
4054 70 |as522 125 " .
4055 70 | 4628 zg Htgg‘) !5, ge :g @ CS4008 — Mitsubishi single drive 40/80 track double sided 400K 12e We stock the full range of BBC Micro perlpherals.
4058 7o a5 8l 1720730 140 | g e e Hardware & Software like, Disc Drives(Top qualit
4057 1000 | 4528 45 TIL729/730 140 _ T ‘ wvar e € Pq y
400 proll s ] oLroa.3°cc 128 © C0400 — Epson Twin drive 40 track double sided 400K c20s Epson & Mitsubishi), Djskettes, Printers, printer,
4060 90 - L
081 oo 4339 120 FND357 Red 120 @ CDB00S — Mitsubishi twin drive 40/80 track double sided BOOK :apef,d In;egace t(cabh':' ?USt CCOVefsi Ca;set;e
4082 208 | 4532 o5 oPTO FND500 13 | £219 ecorder&Cassettes, Monitors, Connectors(Ready
4083 80 | 4534 35 | ocp71 120 3" GreenCA 150 — With P I i
oes -l preod 200 | Sanra 29 & GreenCA 218 ° mlz:’ll-:s?mx:w l;:'n :::Ivi:::;;:u cas made Cables, Plugs & Sockets), Plotter (Graphic
4087 230 |as38 80 | oRrpst 86 3't1RedCA 150 At the abe ; dY o ed 3t ase for faterin] A " Tabiet) EPROM Programmer, Lightpen Kit, Joys-
m ;g ﬁ? g g:;‘? 250 Lgc;; Gr;enCA ::: ° d'mea ve single drives are supplied in atwin case for laterinclusionof a secon ticks, Sideways ROM Board, EPROM Eraser.
1 320 ‘2 Digits - . p ;
es hin . The hight hi -
:g;e :; pros | ™3 225 (CO<Dgis 530 (Securicor Carriage on drives £7) Mac' inecode ROM. The highly sophisticated Wat
LCD 6 Dits 828 ford’'s 16K BEEB DFS, WORDWISE, BEEB-CALC,
4072 20 | 4549 300 | Lo CnvE Opticd Smiten 4 DISC INTERFACE KIT complete... . ... £50 ’
473 20 | as53 20 | SFERTED Oonenl s.:’:n sm;.'i}'io' = DFS MANUAL (comprenensive) (No VAT) . o Software (Educational Application & Games),
wrs 25 4554 80| comoonents.. Top Quality 5%," Disc BOOKs, etc, etc, Please send SAE for our descrip-
ﬁ,‘; g :ggg 4 10 x M4 Single Sided Double Density 40 track tive leaflet.
10 x M5 Double Siged Double Density 40 track
10 x M7 Double Sided Double Density 80 track




01-452 1500 TECHNOMATIC: LTD 01-450 6597

FLOPPY DISC INTERFACE
Incl. 1.0 operating system

Micro Computer

Please phone for availability

BJE]C,

BBC Model A £299 £95 + £20 installation
BBC Model B £39§ Phone or send for our BBC leaflet
(incl VAT) Carr £8/ unit BBC FLOPPY DISC DRIVES

Model A to Model B
Fitting charge £15
Individual upgrades
also available

Single drive 5%" 100K + £6 carr.
Dual drive 5%" 800K £799 + £8 carr.

BBC COMPATIBLE DRIVES
These are drives with TEAC FD50 mechanism

WORD PROCESSOR ‘VIEW’  PRESTEL ADAPTOR .
16K ROM £52 £90.00 and are complete with power supply
. 2nd PROCESSOR 6502/280 S!NGLE: 100K £190; 200K £260; 400K £340
TELETEXT ADAPTOR DUAL: 200K £360; 400K £490; 800K £610
£195.00 £170
ACORN SOFT/BBC SOFT/GAMES PADDLES IN STOCK OFFICIAL BBG' DEALER
CASSETTE RECORDER MONITORS Q ACORN ATOM @

Basic Built £135 Expanded £175
(carr £3 per unit}
Atom Disc Pack + £6 carr
3A 5V Regulated PSU £26'+ £2 carr.

Phone or send for our BBC Atom

3MC BM 1401 14in Colour Monitor
RGB Input £165 + £8 carr

KAGA RGBI 12in Colour Monitor
RGB input £235 + £8B carr

MICROVITEC 1431 M/S 14in
Colour Monitor £269 + £8 carr
Hi Res Green Monitor + £6 carr
RGB Lead for BMC/KAGA £10

Ferguson 3TO7 £26.50 & £1.50 carr
Cassette Leads £3.50
Computer Grade Cassettes

£0.50 each £4.50 for 10 & £1 carr | KAGA 12in Hi-Res Green Monitor Composite Video Lead £3.50 "

£170 + £6 carr list,
NECPC 8023 BE —C PRINTERS EPSONMX 80,20 100F(T3
o s?ém;; s - SEIKOSHA GP 100A MX 100 100CPS 135 a‘
Hf\;':rcs:lmg E :;:'ard and 80 Cols 30 CPS dimﬁg,'fm,asaﬂgég:

Full ASCII e GRAPHICS
10” Wide paper )
Now only £175 + £6 carr.

Printing, 9 x 9 Matrix
Auto Underline

MX 80 F/T3 £325

Proportional Spacing, Auto
Underline, Hi-Res and Block
Graphics, Greek Char. Set.

Only £320 Ask for details on GP 250A o]
+ £8 carr. Parallel Printer lead for BBC/Atom to most printers £13.50
Variety of interfaces, ribbons in stock
2,000 fan fold sheets 93" x 11” £13.560 + £3 p & p
RUGBY ATOMIC CLOCK CONNECTOR SYSTEMS RIBBON
This ZBO micro controlled clock/calender I.D. CONNECTORS JUMP LEADS AMPHENOL CONNECTORS | CABLE (Grey),
receives coded time data from NPL Rugby. (8peedblock Type) 4in Ribbon Cable with headers | 365y Solder Type Plug
The clock never needs to be reset. The No of Header Recep- Edge ¥ pin 16 pin 24 pin 40 pin (centronix type)  560p | 10 way 60p
facilities include 8 independent alarms and for i) Plug ":L'p o C;T.;‘ ;"": 145p 165p 240p 300p | 355y Solder Socket 14 way 80p
each alarm there is a choice of melody or o ey 128 340 ’:‘“ :“ 2;':": 20p 450 :“’ (centronixtype)  860p ;g way 1&
altematively these can be used for electrical 26 1760 1600 3000 | 2" oo 28 oin 34 pin 0 o | XY D€ Plug 26 way 140p
switching. A separate timer allows recording 34 200 1000 305 | 1ona | 160p 210p Z70p 3000 | 24w ‘gz::;‘:’;f typel - 500p | ) Nay 20p
of up to 240 lap times without interrupting @ 20p 190p 650p | 2ends 280p 386p 430p 640p Y“EEE m,el;g 500p | 40way 265p
the count. Expansion facilities provided. L) Zop 200p 0000 | 24in Ribbon Cebie with D. Conn | 24 \ay Solder Socket ~ 500p | 50 Way 330p
See July/August ETI for details. Complete Kit 25 way Male 600p Famalo B30p | 24 way IDC Plug 4gsp | 64 way 3709
£120 + £2.00p8p . RS232 CONNS (25 way D) * EURO EDGE
| 24" Single end Male  £6.50
M|CROT|MER D-CONNECTORS | %2” Singl7 epd Fe:nale’:f?.gg CONNECTORS CONNECTORS
''F - 11.
6502 Basad Programmeable clock timer with Swey Wy BT o4 Maio Mol £10.00 | glndrect Edoe Coml | LG
* 224 switching times/week cycle Solder 90p 130p 160p 280p 24’ Male-Female £11.50 41:1?1;1, 17';: 13 i 1:22:‘% 200p 170p
g 2dibourgzideyjtimer Angled  180p 230p 28Bp 426p | DIL HEADERS 4161731 way 1000 13 223 way 2100 —
# 4 independent switch outputs directly interfacing to FEMALE i \der 1DC| 16122 x32way 280p 20p| 225 way 289 220p
thyristor/triacs Soides  110p 160p 210p 30p e type|Andedzizway  p 378p| 1343 way 200 —
* 6 digit 7 seg. displays to indicate real time, ON/OFF and Reset.| Angled 175p 240p 310p 600p . bk 1612332 380p| 2x43 86p —
times Hood %6p 96p 6p 126p | :;:}: x :‘::: Anglodi!)ﬂzwv:ayy - 400p 2:50::;
* Output to drive day of week switch-and status LEDS. [ 24 pin 100p 180p | X32 wayzidca+c - &Zp| 1x77 way 7000 ~
Full details on request. Price for kit £57.00 [ 40 pin 200p 2Zp | {for 2x32 way specify a+b or a+¢}| $100 Conn - 600p
DISC DRIVES FOR THE FORTH COMPUTER | ., SOFTY Il INTELLIGENT PROGRAMMER SPECIAL
51/4" Teac FD55 Slim Line Mechanisms e B et e il | B o
FD55 40 track SDD 250kbytes unformatted computers by using softy as a romulator. Powerful editing facilities permit bytes, 2716 (+5v} 20p
bare £135 Cased £155 blocks of bytes changed, deleted orinserted and memory contents can be observed 2532 350p
2 x FD55A 40 track SSDD 500kbytes unformatted on ordinary TV. Accepts most +5v Eproms. Softy Il complete PSU, TV lead and i -
cased + PSU £350 Romulator lead £169. 6116P3 B/op
FD55E 80 track 500kbytes unformatted
bare £180 Cased £205 UV ERASERS BOOKS (No VAT pérp £1)
2 x FD55E 80 track SSDD 1 Mbyte unformatted CMOS Cook Book a.7%
Cased + PSU £475 | TRAIg’ER KIT; wf gRTConm_)lhrd"m%k nﬁ:
51/4" Mitsubishi M4853 Slim Line Mechanism ms | 6502 Junior Computer A rogramming .
80 track DSDD 1 Mbyte unformatted L L LU * 6302 Nancomp | £50.00, | 280 Microcomp. handbook £5.95
bare £225 Cased £245 | UVITWithTimer ~ £80.00 - (000 | Programming the 6502 £10.25
2 x M485 2 Mbytes Cased + PSU £590 UV140up to 14 Eproms £61.60 | 6809 Nancomp It 6502 Assy. Lang. £12.10
Single drive cable £8 Dual Drive Cable £12 UVt withTimer ~ £78.00 | 1802 Micro Trainer B4 | g502 Applications £10.2
Other parts for FORTH COMPUTER available please send SAE for details. {Carr£2/eraser) E80 Manta 115 | 6802 Software Design £9.05
All erasers are fitted 280 Menta £115 ?Gm?ml ¢ databook Iﬂg
with mains switches {fully built and documented) R bl GRG L L LS DL e
7 g facing books, books on BBC, etc in
PLEASE SEND SAE FOR PRICE LIST and safety interlocks Fuli details on request 9 Setock. As for our list.




“7‘“" 340p | 74LS162A  T8p | 74508 sop | 4083 sp AR OMP R COMPO
74182 140p | 74LS163A  T8p | 74510 80p | 4088 40p rsie 30
7400 30p| 74164 100p | 74LS164  T8p | 74511 T8p | 4087 230p AD7S81  g18 | BIL
7401 30p| 741654  100p | 74LS165A 110p | 74520 80p | 4088 280 | LMo 2009 ADCORS  11mp | B1LS96  140p MBI
Lo 09| 74190 130p | 74LS168A  180p | 74522 s0p | 4089 24p | AOTSN £15) MDMO4  400p | TRAZ3Y 100p [1802CE 080 AM25310 de0p | 81LS97  140p|R03-325 gsu
ADCOAOS 11 700 88p| TBASGO 98p |2650A AM26152521 8iLsss  140p|UC P
7409 p, 74191 130p | 74LS166  130p | 74530 80p | 4070 20 | Aiiwrooc "ol a0 aop| TRAST0 % (6502 400p) sasi20 op|LC  850p
7404 Np| 74192 110p | 74LS169  100p | 74532 80p ( 4071 24p | ant03 saonp| LMT11 100p| TBASGO 9 |gsooa AM25L52538 9602 300p e
7405 30p| 74193 118p | 74LS170  “140p | 74537 sop | 4072 24p | Av.1-5080 T2 sop| TBASZOM T |occoaA 16 9636A  160p| sl
7406 aop| 74194 110p | 74LS173A  100p | 74538 o0p | 4073 24p | Av31350  450p| UMT25CN  400p | TBASGO 2009 |gaos 20p AM26L531 SeT7AP  180p B e
7407 40p| 74195 80p | 74LS174  T8p | 74S40 80p | 4075 24p | AY-3-8910 450p| LMT 88p| TBASGO 009 |gano 2000 120p | 9638 W0pp 022 s00p
7408 30p| 74198 130p| 74LS175  78p | 74551 48p| 4076 esp | AvSe012  sop| LMT4Y sop| TCO100 Loaedl 1Y sop s | 20532 | INsees  ssopfracezs  sooe
409 30p| 74197 110p | 74LS181  200p | 74564 48p| 4077 289 | CAteA  tem) LM77 : ToaMo 1m% (gg00e 8 soop | 07002 r g v
7410 30p| 74196 220p| 74LS183  180p | 74574 70p | 4078 2p| S TR on wer| Toalze  see |6880s 19 DACBO.CBI.V | ZN428EB  4S0p s
7411 30p| 74199 220p | 74LS190 T8p | 74S685 300p | 4081 p | cazose seop| LM1014 100p| TDA1024 110p | GBBOE €28 | ZN429E  210p Y RATO
7412 30p| 74221 110p| 74LS191  78p| 74566 100p | 4082 280 | cazoso sop| LM1801 s0p| TDA11708  seop |68000-LE 200p|DM8131  300p | ZN44TE Me411 S0P
7413 80p| 74251 100p| 74LS192  80p|74S112  180p | 4085 80p | caxmoe 7op| LM1830 sop| TOAZO2  300p |8035 proud ool ol . B116  680p
7414 70p| 74259 180p| 74LS193  80p| 745113 120p| 4086 750 | casons sop| Lmte71 seop| T0A203 109 | 3039 sooy (053030 1409 e
7418 p| 74265 380p | 74LS194A  T8p| 74S114  120p| 4089 120p | CA3080€ nep| LM1672 300p | TDA2004 2% |goCag me 100p =
7417 40p | 74273 200p ) 74LS195A  T8p| 745124 300p | 4093 38p | CAS0AQ  sTEg| LM1836 000p | TDA2006 60p 800p 180p | 2016-150  400p
7420 30p| 74276 140p| 74LS196  80p| 745132  100p| 4094 s0p | CA31306- sop| LM1889 000p| TDA2020 soop e s00p | 2101 400p v-a-‘msp”
7421 80p| 74278 170p| 74LS197  80p( 745133  80p| 4085 sop | AN 1) Lz b ol ™~ 20| e oo JAv-s-totep
7422 3p| 74278 oop|74LS221  0p|745138  100p 4096 op | SNGr  reey| oo pd R rcrri oy toop | 2111205 4nop 009
7423 38p| 74283 108p| 74LS240  80p| 745138  100p| 4097 270p | casteoe sop| LN00 100p| TDATO0O 200p 0op o0p | 21143t 280p 7 300p
7425 40p| 74285 320p | 74LS241 80p | 745139 100p | 4098 789 | casteie eop LN 100p| TEA1002 Te0p 00 oop | 2147 400p [M6402  450p
7428 40p | 74290 00p | 74LS242 80p | 745140 100p | 4099 00p | casee 200p | LMID14 00p| TLOBICP aop T90p 300p | 411615 200p
7427 40p| 74293 00p | 74LS243 00p | 745151 180p | 4501 3p | cadese Mg | LMID1S se0p| TLOB2 % 12 000p | 441615 300p SN ORS
7428 43p| 74298 100p | 74LS244  80p| 745153  180p | 4502 s8p | caszeoe 100p | LM3016 200p| vL0B4 p To00p 41| 450220 2500 Terz e S7ep
7430 30p| 74351 200p | 74LS245 110p| 745157  200p | 4503 0p | caxmoa ITap | LM13600 100p| TLOTY - z : ik Son Mz UHF  4s0p
7432 38p| 743854 ®0p | 74LS247  110p| 745158  200p | 4504 esp | D7002 20 m::': W0p| TLOT2 b oop 00y | 5514 450p [Sound & Vision
7433 30p| 743684 ®0p | 74LS248  110p| 745183  300p | 4505 360p g:ctm o |ty : }'m: ‘:: pro- 200p| 5516 ss0p |12MHz £12
7437 30p| 7436A 00p | 74LS249  110p| 74S169 680p | 4506 80p DAC0808 : MC1310P 100p | TLOB2 p and osop| 6116P-3  380p
7438 4op| 74387A 80p| 74LS251  78p|74S174  300p | 4507/4030 200y | MC1413 50 | TL080 f=d so0p| 6116LP3  400p
7439 a0p| 74368A 70p| 74LS253  78p|745175 3209 380 | wataee 100p | MC1458 ap | TLOSK 1009 z Y 5 A 2Te8 Kz
7440 40p| 74376 100p | 74LS256 90p | 745188 100p | 4508 120p | icL7108 o789 | MC1485L 200p | TLOO4 280p 90| 8810 260p 100p
7441 00p| 74390 110p | 74LS257A  70p( 745189  180p | 4510 88p | icL7611 s8p | MC1488 70p | TL170 %p 743189 226p|'00KHz 4009
7442A 70p| 74393 112p| 74L5258A  70p|74S13¢  300p | 4511 88p | 1cL7850 so0p | MGIUOP  380p | UA7SO 200p mip| 745201 as0p [LOOMHE  270p
7443A 100p| 74490 140p | 74LS259  120p| 745195 300p | 4512 88p | (CL7660 200p | MG3401 70p | UA2240 150p 200p| 745289 228p |, oran 228p
7444 110p 74LS260  78p 745196  380p | 4513 180p | 'cLBGSE oo0p | MCIA0S 0 | UAAI70 7% 100p| 3415 600p )" 2880
7445 1 74LS261 1 ICM72168 222 | MFI0CN 400p | UCNABOIA  300p 100p| 93L422 950p
00p 20p (745200  480p | 4514 110p 2| ons02e0 2o | U = brod o toop 245760 2009
7446A 100p 7415268  80p| 745201  320p [ 4515 110p z.':,’g; : Saisoose e Wm s pd 25 250p
7447A 100p| 74LS00 24p| 74LS273  128p|745225  820p | 4516 850 | \Crrsss 1eap | MLE20 so0p | ULN2088 2009 *op o 0
7448 120p| 74LS01 2p| 74LS279  70p|745240  400p | 4517 2200 | 7120 s00p | MLE22 se0p | LLN282 1000 120p il ,',',:
7450 38p| 74LS02 24p| 74LS280  100p | 74S241 400p | 4518 4% | cnao 200p | MMA221A 200p | ULNZBGY 1009 3276 150p
7451 38p| 74LS03 24p| 74LS283  80p|74S244  600p | 4519 32| ena seop | NES31 130p | ULN28O4 100p 100p 35795  100p
7453 3ep| 74LS04 24p| 74LS230  80Op| 745251 280p | 4520 o0p | LFa7 130p | NES44 100p | UPCES me :z 0 OMs PRy 140p
7454 38p| 74LS05 24p| 74LS292  000p| 745257  280p | 4521 118p | LF361 sep | NESSES 88p | UPCEEA 200p byesd aoop] 1% 150p
7480 88p| 74LS08 24p| 74LS293  o0p| 745258  280p 4522 s0p | LF63 88p | NESSS 98p | UPC1158H  360p 1000 m“sm Perd pod 100p
7470 80p| 74LS09 24p| 74LS295 140p| 745280  100p [ 4526 70p | LF3S 90p | NESG4 0p | UPCHIBSH ooty 19| sescs0  200p |+ 508 o
LF358N 110p | NESSS 180p | XR210 oo0p 4.9152 200p
7472 88p| 74LS10 24p | 74LS297 £9 [ 745261 300p | 4527 0p| o7 1005 | NESSS 100p | XR2200 oo 120p| 1654030  200p |5 000 150p
7473 88p| 74LS11 24p | 74LS298  100p| 745283 270p | 4528 650 | | \i100 se0p | NES67 128 | xR22m me : 745188 180p | 00 140p
7474 80p| 74LS12 24p| 7418299  220p | 745287 228p | 4529 1009 | (301 30p | NESTO s00p | xR2211 me "oy, ;::% f’v 17.734 200p
7475 00p| 74LS13 34p| 74LS321  370p|745268  200p | 4531 750 | w307 sap | NESTY 200p | XR2218 e 200p| 745387 bd [ 150p
7476 asp| 74LS14 80p | 74LS323  300p| 745289  228p | 4532 esg | Lmaoscn 89 | NESO2 sp | xR2240 1209 s00p| 42523 o718 sp
7480 e8p| 74LS15 24p| 74LS324  320p| 745299  880p [ 4534 380p | LM310 200p | NESS32P 100p | 2¥400 100p 00p| 825123 1 ::7 :m
7481 100p| 74LS20 24p| 74LS348  200p| 745373  400p | 4536 260p | LM911 sop | NESSI3P 100p | 2u414 p o0p riog-H4 2809
7483A 108p| 74LS21 24p| 74LS352  120p|74S374  400p | 4538 78p | LM318 100p | NESS3MP  120p | ZNA19P 1789 pd 2 1070 1509
74LS22  24p| 74LS353 120p|74S387  228p [ 4539 780 | MO0 100p [ NESESAAP  180p | ZNAZIE 1209 fond 100 30p
T4B4A 128 LMa2é wp|OPOTEP  300p | Du2E 1209 Lo
7485 110p| 74LS24 80p| 74LS356  210p 4541 %p | 1oy | PLioea s | uzses 200y "p, 12.00 150p
7488 42p| 74LS26 24p | 74LS383  100p 4543 709 Lm"m 1309 | RC4138 sop | Duezee 200p s0p| 7564 £10 ::,gt‘aa e
7489 210p| 74LS27 24p | 74LS364 tmmdsm 100p | [\iasn 200p | DMTE 200p o0p) :g;g -1 b ’::
T7490A 88p| 74LS28 24p| 74LS365  60p 4553 200p | e s8p | Du26E secp bid ot 12| 15.00 200
7491 70p| 74LS30 24p| 74LS366  80p| 4000 20p | 4555 %p | Lwses 00p | Duz9ED se0p ‘2 0765 13 | 16.00 200p.
7492A 70p| 74LS32 24p| 74LS367  80p| 4001 24p | 4556 80p | LmaseP 216 | ZNUTE 2980 ssp| FO1771 £20 | 18.00 170p
7493A 88p| 74LS33 24p| 74LS368A  80p| 4002 28p | 4557 240p | LM3T7 200p | DU4GE 200p sao| FO1791 £20 18432 180p
7494 110p| 74LS37 24p| 74LS373 00p | 4006 70p | 4560 140p | LMGOON-8 300p | DNASOE To0p 120p| FO1793 £20 ;:.:s ::op
T495A 00p| 74LS38 24p| 74LS374 o0p | 4007 28p | 4566 140p | LM320 200p | DN45ICP 00p 100p| FD1797 £22 | 20. Sp
LMBBIAN so0p | ZN10M4E so0p 12| WD2793  £27 | 24.00 150p
7496 80p| 74LS40 24p| 74LS375  78p| 4008 o0p (4588 240p | NON ooy | ut00e s gl e or|so0 175
7497 210p| 74LS42 00p| 74LS377  130p| 4009 48p (4569 1700 | e ooy | 21300 ‘:: woiga1 18] 116 250p
74100 100p| 74LS43  180p | 74LS378  €8p| 4010 80p | 4572 480 | [mase 1309 | DUAZME 200p 100p| WD2143___£12| PXO1000  £12
74107 o0p| 74LS47 80p| 74LS379  130p| 4011 24p |4583 00p | | masen-1 1409 4 P "
74109 78p| 74LS48 00p | 74LS381  480p| 4012 28p (4584 asp | ivzer 1009 REAL TIME TELETEXT ) .
74110 75p| 74549 100p| 74LS365  328p( 4013 38p | 4585 o0p oop CLOCK | DECODER s Gl
74111 88p| 74LS51 24p| 74LS390  60p| 4014 o0p [4724 180p 180p MCE818P pin pin " S0p
74116 170p| 74LS54 24p| 74LS393  100p| 4015 70p [ 14411 750p 100 MM58174AN 14pin 30p 24pin 63p
74118 110p| 74LS55 24p | 74LS395A 100p| 4018 38p | 14412 780p 16pin 35p 28pin 68p
74119 170p| 74LS73A  30p| 74LS389  140p| 4017 88p [ 14418 300p MSMS5832RS 90p
74120 100p| 74LS74A  38p| 74LS445  100p|4018 00p [ 14419 260p
74121 88p| 74LS75 48p | 74LS485  120p| 4019 00p | 14490 420p
74122 70p| 74LST6A  38p| 74LS487  120p| 4020 80p | 14495 a80p | 1A +ve LOW PROFILE SOCKETS BY TEXAS
74123 #0p| 74LSB3A  Top| 74LS490  150p| 4021 00p | 14500 esop | sv 7605 48p 7605 80P = v
74125 e8p| 74LS65 78p| 74LS540  100p | 4022 70p | 14599 200p | 68V 7808 %0p 7908 80p | 14pin
74126 88p| 74LS86 38p| 74LS541  100p | 4023 30p | 22100 380p :g“; ;gog p 7808  &0p 16 pin
74128 88p| 74LS90 48p| 74LSE08  700p | 4024 40p | 22101 700p [ 12V 78:5 g ;g:’;’ 80p 18 pin 16p 40 pin 2p
74132 78p| 74LS91 80p | 74LS610 1900p | 4025 24p (22102 7000 | av 7818 s0p 7918 “'9: 20 pin
74136 70p| 74LS92 88p| 74LS612 1900p | 4026 00p (40014/4584 24V 7824  B0p 7924  Sop
74141 00p| 74L893 64p| 74LSB24  380p| 4027 40p [40108 SV 100mA 7805 30p 79L05 48p
74142 280p| 74LS95B  78p| 74LS626  228p| 4028 sop ap| 8V 100mA 78L08  30p DRIVER
74143 270p| 74LS96 o0p| 74LS628  228p| 4029 78p | 40085 120p | 12V 100mA 78L12  Mp  78L12 S0P MAN4640
74144 270p| 74LS107  40p| 74LS629  128p|4030 38p (40097 p | 15V 100mA 78L15  30p  78L1S 80P m‘o
74145 110p| 74LS109  40p| 74LS640  200p 423; :x :gggg '2 gt s
74147 170p| 74LS112  48p| 74LS640-1 4 1 UNTERS
74148 140p| 74LS113  4a8p 300p | 4033 126p | 40101 12%p DTHER REGULATORS mmm gx
74150 178p| 74LS114  a8p| 74LSE41  180p | 4034 250p (40102 1307 | rtuad Rugraston MAN71/DL707 100p  MANS910 4C925
74151A 70p| 74LS122  70p | 74LS642-1 4035 70p (40103 200p || M309K 1A 5V 140p | MAN3B40 17
74153 00p| 74LS123 00p 300p :g_ﬁl 1:: :31; :z LM323K 3A 5V 250p
74154 140p| 74LS124/ 74L5643  280p 1 78H 5A 5V
74155 00p 629/140p | 74LS643-1 4038 100p (40108 ap 72!-1‘1)?(0 SA 12V g::
74158 100p| 74LS125  80p 300p | 4039 280p 431: ’llp iole
74157 80p| 74LS126  60p| 74LS644  380p| 4040 00p (401 20p
74159 178p| 74LS132  68p| 74LS645  200p| 4041 88p [40109 20p |LM305AH 280p | MCT26  100p TIL112 709 _Please note all
74180 110p| 74LS133  00p| 74LS645.1 4042 #0p (40110 228p |LM317T TO-220 150p m :g Rt;:z g prices are Sl_ijeCt to
74161 0p| 74LS136  48p 400p ( 4043 op 40114 2280 I M317K 703 240p | o7a  220p 16R137  306p change without
74162 110p| 74LS138  88p| 74LS668  80p | 4044 o0p |40147 200p [ LM337T 3A+VAR 225p notice
74163 110p| 74LS139  88p | 74LS669  80p| 4045 100p |40163 100p [LM350T S5A+VAR 400p .
74164 120p| 74LS145  98p| 74LS670  170p | 4046 00p |40173/4067 LM396K 10A+VAR 15 _
74185 110p| 74LS147  178p| 74LS682  280p| 4047 sop 120p [ M723N s0p _’Ir':l[209 ged 12p
74166 140p| 74LS148  140p| 74LS684  350p | 4048 $Sp |40174 100p |78HGKC S5A+VAR 850 Tngg v ;ﬁgc{ ;gp
74187 400p| 74LS151  @8p| 74LS687  380p | 4049 8p (40175 100p | 79HGKC 5A+VAR 875p | Tiro00 mod ‘5: We also stock a large
74170 200p| 74LS152  200p | 74LS688  380p | 4050 38p |40192 100p |78GUIC 1A+VAR 225p | TIL372 Grcen 4 e of Transistors
74172 420p| 74LS153  6Bp| 74LS783 €21 4051 88p |40244 180p | 79GUIC 1A+VAR 280p | TIL226 Yellow 22p ng . ISOrs,
74173 140p| 74LS154  180p 4052 80p |40245 1500 | ggitching Regulators g Bar Arrays Diodes, Bridge Rectifiers,
74174 110p| 74LS155  @8p| 748 SERIES |4053 80p |40257 10p |\c17660 250p | Red (10) 225p Triacs Thyristors ~ and
74175 103p| 74LS156  €Sp 4504 80p (40373 100p | 5G3524 300p | Green (10) 225p 7 . PI Il fi
74176 100p| 74LS157  80p| 74500 #0p | 4055 00p (40374 190p |7\ 454 300p RECT. LEDS eners. ease call for
74178 180p| 74LS158  @8p | 74502 S0p | 4056 asp [80C95 750 |1 407 300p | Red. Green, Yellow 30p details.
74179 150p| 74LS160A  T8p | 74504 80p | 4059 400p [80C97 %0 250p
p| 74LS181A 74506 7 80C98

TECHNOMATICLTD PLEASE ADD 40p p&p & 15% VAT

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED Orders from C(}E\)/(gr(;ll;tlr:l:r?t\lg[zgfs?ﬁ%?llce?gzts)etc. welcome.

SHOPS AT: 17 BURNLEY ROAD. LONDON NW10 Detailed Price List on request.
(Tel: 01-452 1500. 01-450 6597, Telex 922800) Stock items are normally by return of post.
305 EDGEWARE ROAD, LONDON W2



BBC COMPUTERS BBC SOFTWARE IN EPROM
Model B 34695 Wordprocessor “View"” 52.00
ModelB + Disc Interface 44195 1.2MOS 10.00
(Carriage 6.50 by Securicor} DATA SHEETS are
Please phone to check delivery SPECIAL available on items
NB Credit cards are not accepted in pay- OFFER marked D.
ment for BBC Microcomputers. S 32K D1 015 D5 250
BBC COMPATIBLE DISC DRIVES pectrum 32 02 100 D6 300
Caseld drives, llimsned to match the BBbCI: Micro aral Upgrade Kit D3 125 D7 4.00
supplied complete with connecting cables. manua y
angpulilities di::ic. o 2495 D4 200
'A_II sm'gle c;sedhdrive:dr?ay befexrr;vanded to du?I con-
iguration the addition of the appropri un-
cased mechanism PRIORMIZIE U MEMORIES Fo17%s D5 2800
Disc capaci Single Dual Uncased 2114L200ns D7 0.80 ¢
Took_oee T0500 33500 14200 2706 450ns D2 295 WD16S1 D2 1200
200K 23500 449.00 216.00 2716 450ns D1 2.45 WD2143-01 D2 699
400K 290.00 545.00 260.00
T . . 2716 350ns D! 495 NTERFACE DEVICES
q y are
63rait DI 125 g4y
BBC MICRO UPGRADE KITS 2532 450ns D2 345 75107 047
BBCA2B Complete Ato B Upgrade 44.75 2732 450ns D1 345 75910 oi55
BBC 1 16K Memory 1800 2732350ns DI 545 7550 064
BBC 2 Printer/User /0 Kit 750 2764300ns O 599 5o on
BBC 3 Disc Interface Kit 95.00 4116150ns D2 085 75i6p 256
BBC 4 Analogue input Kit 670 4116200ns D2 080 7516 2.80
BBCS Serial /0 & RGB Kit 730 4118150ns 01 325 7516 395
BBC 6 BUS Expansion Kit 645 5516200ns D2 945 35177 1.95
AllKits are supplied with full fitting instructions 8116 150ns 07 330 75173 1.44
PRINTERS S1i6LowPower - g5 19174 195
. - 75175 1.44
NEC 8023 Printer (Carriage 10.00) 32000 4164150nsTi D3 445 7518, 0.50
BBC CONNECTORS 4164200ns Tl D3 3.95 75183 0.50
BBC 21 Printer Cable and Amphenal Plug 4164 150ns 75188 037
(notassembled) 13.00 Mastek D3 4.45 75189 037
BBC 22 User Port Connector and Caole 36" 246 49164816100ns 02 225 9545 0.22
BBC 23 Cassette Lead 350 4532200ns D7 295 75457 0.22
BBC24 7 Pin DIN Plug 0.60 75453 0.22
BBC 256 Pin DIN Plug 0.60 gggﬂﬂ FAMILY D7 225 19454 022
BBC 26 5 Pin DIN Plug 0.60 6802 D5 2'50 75468 0.88
BBC 25 Disc 1/0 Cable 34W IDC to 2x34 6809 06 6.30 75491 031
way card edge 12.00 6810 DI 1'15 75492 0.42
BBC 36 Disc Power Cable 6.00 6821 D3 1‘00 AY31015 D2 3.00
BBC 44 Analogue Input Plug and Cover 225 5840 D4 375 AY31270 6.47
BBC 66 IM Bus Connector + 36" Cable 350 6845 D5 650 AY38310 D6 4.40
BBC ACCESSORIES 6850 02 110 AYEC0 D7 61
BBC 45 Joysticks (per pair) 1130 68488 D2 130 MC1488 D1 037
BBC 71 Teletext Receiver 22500 68800 D7 825 \4riaeq Dl 037
BBC 72 Second Processor (6502) 17000 68803 061200 \araoion 630
BBC 73 Second Processor (280) 17000 68810 D1 226 o DI 250
6882 D3 220 6 -
ACORNSOFT FOR THE BBC 68840 D4 6.00 MC3448A or 315
SBEO3 Business Games 865 gggs0 D7 220 MC3480 D5 130
SBE04 Tree of Knowledge 8.65 MC3487 D1 200
SBED2 Peeko Computerinc Manual 865 280 FAMILY MC14411 DI 165
SBEO1 Algebraic Manipulation Pk 865 Z80ACPU D2 293 MCi4412 945
SBX01 Creative Graphics Cassette 865 <Z80BCPU D2 9.00 RO32513L D1 650
SBX02 Graphics and Charts Cassette 8.65 %ggégg g; ggg R032513U DI 6.50
SBBO01 Desk Diary inc Manual 8.65 W UNF MODULATORS
SBLO1 LISP Cassette 1465 Z80ADART DI S50 * 0 iyamy,
SBLO2 FORTH Cassette 1465 Z80ADMA D2 6.95 D1
SBGO1 Phifosophers Quest 865 Z80AP1D DI"275 ;0 119338MH2
SBGO7 Sphinx Adventure 865 Z80BP10 D1 9.00 D1 390
SBGO3 Monsters 865 Z80AS10 D4 9.00 BUFFERS ’
SBG04 Snapper 8.65 Iy
SBG15 Planteoid 8565 gggg:AM Y e 250 BILSE 0.80
SBGO6 Arcade Action 1035 8212 1'10 81LS96 0.80
SBGO5 Rocket Raid 865 4515 100 81LS97 0.80
SBG13 Meteors 865 gy04 210 81LS98 0.80
SBG14 Arcadians 865 g)g 3‘27 8T26A 0.90
SBG10 Chess 865 gooia D5 250 B8T28A 090
! 8795 0.90
ACORNSOFT BOOKS FOR THE BBC MICRO 8253 4.00 8T97A 0.90
$BDO1 Creative Graphics 750 8255A D5 225 grqq 090
SBD02 Graphs and Charts 750 500 FAMILY '
SBD04 LISP 150 6502 p3 325 LINEARS
SBDO3 FORTH 150 65000 D3 5:(]0 L203 0.65
Please ring for current delivery on Acornsoft 6520 01 250 LF398N 475
Products before ordering. 6520A D! 3.16 tmgg;ﬁ"‘ gg;
BBC MICRO COMPONENTS s, be 318 Lmap 050
4516 100ns 2.25 8mn 36.00 6532 02 5'50 LM319N 199
6522 319 20Way Header  1.46 ! LM324N 0.30
7415244 0.59 26 Way Header  1.76  FLOPPY DISC LM348N 0.60
7415245 0.69 34WayHeader 206 CONTROLLERS NES55P 0.16
74LS163 0.34 40Way Header 232 8271 4B.00 NE556CP 0.45
DS3691IN 450 15Way D Skt 215 D171 D51500 TLO10 039
DS88LS120N 450 6Way DINSkt 080 FD1791 D6 2200 TLON 032
UPD7002 450 SwayDINSkt 090 FD1793 D6 2300 TLO12 034

BARCLAYCARD #

[_rserhry |

Carriage Orders up to £199 are sent by 1st class post,
and (200 + by Securicor

04100 050 100199 125 £200 + 500 by Securicor
Prices quoted ( + carnage char are exclusive of VAT
and are subject to change without notice

Quantity Discounts are available on many products
please ning for details

Official Orders are welcome from Education Establish
ments, Government Bodies and Public Companies
Credit Accounts are avatlable to others subject to status
Payment s du ictly nett by the 15th of the month
Credit Cards are acce 3 <

and postal order and NO SURC

Out of stock items will follow

discretion, or a refund will b ven if requ

MIDWICH COMPUTER COMPANY LIMITED

RICKINGHALL HOUSE. RICKINGHALL, SUFFOLK IP22 1HH

TELEPHONE (0379) DISS 898751

TLO14 0.36
TLO21 034
TLO61 0.29
TL062 049
TLO64 098
TLO66 029
TLO68 0.32
TLOT! 029
TLO72 047
TLO74 1.00
TLOB1 0.26
TLO82 0.46
TLO84 1.58
TLO91 0.40
TLO92 0.58
TLO94 134
TL487 0.62
TL489 0.62
TL494 163
TL4%6 0.60
TL507 1.33
725 160
741 0.14
747 0.48
748 0.27
REGULATORS

78L05 030
18L12 0.30
78L15 030
7805 0.40
7812 0.40
7815 0.40
7905 0.45
7912 0.45
7915 045
LM309K 1.20
LM317K 240
LM323K 450
LM338K 6.25
DATA CONVERTERS
UPD7002 DI 426
ZN425 D1 345
ZN426 D1 300
IN427 D1 599
ZN428 D1 415
ZN429 D1 210
ZN432 D1 1300
ZN449 D1 255
CRYSTALS

™M 215
1008M 215
1.8432M 192
24576M 200
3.6864M 1.86
am 0.64
6M 0.86
am 0.86
9.8304M 168
19.6608M 248
DIL SOCKETS (TEXAS)

PINS TIN GOLOWW

ZiF SOCKETS
(TEXTOOL}

24pin 5.75
28 pin 8.20
40 pin 9.75
CMOS 4000

4000 0.10
4001 0.10
4002 0.12
4006 0.42
4007 0.14
4008 0.32
4009 024

' Please complete this coupon for a copy of our

catalogue.

ee ®,

248 0.55
249 0.55
251 0.30
253 0.35
257A 0.30
258A 0.35
259 0.55
261 1.00
266 0.20
213 0.54
279 0.30
283 0.40
290 0.39
293 0.39
365 027
366 0.27
367 0.27
368 0.27
373 0.62
374 0.62
375 0.35
371 0.50
378 0.60
379 0.0
386 0.35
390 045
393 0.45
DIL JUMPERS
Single Ended 247
14 pin 1.45
16pin 1.65
24pin 240
40 pin 3.80
Double Ended
6" 12 18"

14PIN  1.851.98 2.42
16PIN  2.05 2.15 2.58
24PIN  3.003153.9
40PIN 4,65 4.90 6.18
25 WAY D-TYPE
CONNECTORS
Male-Mate

36" Cable 1200
Male-Female

36" Cable 1200
Ma e singte ended

18" Cable
Female single ended

18" Cable 395
1DC CONNECTORS
(with ejectors)
(Right Angle PCB Mfg)
10PIN 0.86
14 PIN 1.2
16 PIN 1.8
20PIN 1.46
26 PIN 1.76
34PIN 2.06
40 PIN 232
50 PIN 2.35
60PIN 320
IDC SOCKETS
Fitted with 36" cable
10PIN 140
14 PIN 182
16 PIN 210
20PIN 2.48
26 PIN 324
34PIN 3.50
40PIN 4.90
50 PIN 5.48
60PIN 6.38
DATA BOOKS by

Texas Instruments
Linear Control

Circuits 4.00
Voltage Regulators4.50
MOS Memoary 395
Interface Circuits 7.00
TTLSthEdition  8.50

Bipolar Micro 450
TTL Pkt Guide 350
Linear Pkt Guide 2.50




Typewriter Interface

We've come across what must be one of the more
crazy situations in electronics - namely that you can't
buy a daisy wheel printer for less than around £400,
but you can buy a typewriter with a daisy wheel
printing mechanism and a keyboard for just over £200!
Needless to say, it didn't take one of our contributors

long to get out his soldering iron and find out exactly.

how you can interface the typewriter in question to a
micro - well, not a micro, but just about any micro!
And the make of the typewriter, well, we're not foolish
enough to tell you that until next month.

Another New Series

Following on from our attempt to de-mystify audio,
we're about to embark upon an even more arcane
area, the mention of which will usually bring a look of
despair to even the most hardened engineer's face -
machine code programming. This series will be so
simple that even the Editor - a confirmed microphobe
- will be able to understand it.

...And While We're Talking About

Series ...

John Linsley Hood will be continuing his look at
audio design with a discussion of ICs for audio
applications and a look at some gremlins - noise and
distortion being two of the best known of this breed.

IC Update

Almost without us thinking about it, this seems to
have sprung into being an established series in the
magazine; well, it seems to be one of the most useful
roles we can play - that of disseminating information on
new devices. To try and counterbalance all these micro-
based projects (and to keep our Editor happy), we'll be
looking at some up-to-date linear devices.

ZX Backup Supply

This must be. one of the simplest projects we've
published in a long while - and such a simple idea that
it's surprising no one else has thought of it. What it
does is to keep your ZX going if there should be a
temporary supply interruption, or a blown fuse - or if
grandfather should trip over the power connector!

ALL THIS AND MORE IN THE OCTOBER ISSUE OF ETI, ON SALE SEPTEMBER 2ND. PLACE

YOUR ORDER NOW, OR RISK MISSING OUT!

Articles described here are in an advanced state of preparation. However, circumstances may dictate changes to the final contents.



> MULLARD SPEAKER KITS

Purpocsefully designed 40 watt R.M.S. end 30
watt R.M.S. 8 ohm speaker systems recently
,developed by MULLARD'S specialist teem in
Belgium. Kits comprise Mullard woofer (8" or
5} with foam surround and aluminium voice coil.
Mullard 3 high power domed tweeter. B.K.E.
built and tested crossover based on Mullard
circuit, combining low loss components; glass
-fibre board and recessed loudspeaker terminals.
SUPERB SOUNDS AT LOW COST. Kits supphed
in packs with i

8" 40W system — recommended cabinet size 240
x 216 x 445mm

Price £14.90 each + £2.00 P & P.

5” 30W system — recommended cabinet size
160 x 175 x 295mm

Price £13.90 each + £1.50 P8 P.

Designer approved flat pack cabinet Kkits,
including grill fabric. Can be finished with iron on.
veneer or self adhesive vinyl etc.

87 system cabinet kit £8.00 each + £2.50 P & P.;
57 system cabinet kit £7.00 each + £2.00P & P.

.
STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechanism coupled to
a record/play back printed board assembly. Supplied as
one complete unit for horizontal installation into cabinet or
console of own choice. These units are brand new, ready
built and tested.

Features: Three digit tape counter. Autostop. Six piano

‘1 type keys, record, rewind, fast forward, play, stop and
eject. Automatic record level control. Main inputs plus
secondary inputs for stereo microphones. (nput
Sensitivity: 100mV to 2V. Input Impedance: 68K.
Output level: 400mV to both left and right hand
channels. Output Impedance: 10K. Signal to noise
ratio: 45dB. Wow and flutter: 0.1%. Power Supply
requirements: 18V DC at 300mA. Connections: The
left and right hand stereo inputs and outputs are via
individual screened leads. all terminated with phono plugs
{phono sockets provided). Dimensions: Top panel 5%in
x 11}in. Clearance required under top panel 2%in.
Supplied complete with circuit diagram and connecting
diagram. Attractive black and silver finish.

Price £26.70 + £2.50 postage and packing.
Supplementary parts for 18V D.C. power supply
(transformer, bridge rectifier and smoothing capacitor)

LOUDSPEAKERS

15 100 watt R.M.S. (HI-FI, P.A., DISCO,

BASS GUITAR) Die cast chassis, 2

aluminim voice coil, white cone with

aluminium centre dome. 8 ohm imp., Res.

Freq. 20Hz., Freq. Resp. to 2.5KHz., Sens.

97dB (As photograph). Price: £32.00 +

£3 carriage.

12" 100 watt R.M.S. (HI-FI) Die cast

chassis. 2 aluminium voice coil. Black

cone. 8 ohm imp., Res. Freq. 20Hz., Freq.

Resp. to 4.5KHz. Sens. 95dB. (As

photograph) Price: £23.50 + £3 carriage.

8" 50 watt RM.S. (HIFl, PA) 1%"

aluminium voice coil. White cone. 8 ohm

imp. Res. Freq. 40Hz., Freq. Resp. to 6KHz.

Sens. 92dB. Also available with black cone

fitted with black metal protective grilte. (As

photograph). Price: White Cone £8.90,

Black cone/grille £9.50 P&P £1.25.

12" 85 watt R.M.S. McKENZIE C1285GP (LEAD GUITAR, KEYBOARD, DISCO) 2
aluminium voice coil, aluminium centre dome, 8 ohm imp., Res. Freq. 45Hz., Freq.
Resp. to 6.5KHz., Sens. 38dB. Price: £22.00 + £3 carriage.

12" 85 watt R.M.S. McKENZIE C1285TC (P.A., DISCO! 2" aluminium voice coil. Twin
cone. 8 ohm imp., Res. Freq. 45HZ., Freq. Resp. to 14KHz. Price £22 + £3carriage.
15" 150 watt R.M.S. McKENZIE C15 (BASS GUITAR, P.A.} 3" aluminium voice coil.
Die cast chassis. 8 ohm imp., Res. Freq. 40Hz., Freq. Resp. to 4KHz. Price: £47 + £4
carriage.

PIEZO ELECTRIC TWEETERS - MOTOROLA

Join the Piezo revolution. The low dynamic mass {no voice coil) of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts {(more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.

TYPE ‘A’ {KSN2036A)3" round with protective
wire mesh, ideal for bookshelf and medium

sized Hi-fi speakers. Price £3.45 each.
TYPE ‘8" (KSN1005A) 3%

super horn. For

OMP80 LOUDSPEAKER
The very best in quality and value.
Ported tuned cabinet in hard wearing
black vynide with protective corners and
Built and tested,
employing 10 in British driver and Piezo
tweeter. Spec: 8o watts RMS; 8 ohms;
45Hz- 20KHz; Size: 20in x 15in x 12in;

carrying  handle.

Weight: 30lbs.

Price: £49.00 each. £90.00 per pair

BK ELECTRONICS
Prompt Deliveries
VAT inclusive
prices
Audio Equipment
Test Ectupment

Thandar

Carriage: £5.00 each. £7.00 per pair and

1K.WATT SLIDE DIMMER

® Controls loads up to TKW
® Compact size

4% x '@ x2%"
Easy snap in fixing through
panel/cabinet cut out
Insulated plastic case
Fult wave control using 8amp
triac
@ Conforms to BS800
@ Suitable for both resistance
and inductive loads
Innumerable applications in
industry, the home, and discos/
theatres etc.

Price: £11.70 each + 50p P&P
(Any quantity)

BSR P256 TURNTABLE
P256 turntable chassis ® S shaped tone arm
® Belt driven @ Aluminium platter @
Precision calibrated counter balance ® Anti-
skate (bias device) ® Damped cueing lever
® 240 volt AC operation (Hz) @ Cut-out
template supplied ® Completely manual arm.
This deck has a completely manual arm and is
designed primarily for disco and studio use
where all the advantages of a manual arm are
required.
Price: C2850 £€2.50 P&P

m PUWER AMPLIFIER MODULES

Matching 3-way loudspeakers
and crossover
Build a quality 60watt RMS system 8ohms

Build a guality 60 watt R.M.S. system.
* 10" Woofer 35Hz-4.5KHz

* 3" Tweeter 2.5KHz-19KHz

% 5” Mid Range 600Hz-8KHz

* 3-way crossover 6dB/oct 1.3 and 6KHz

Leader

KEYBOARDS

manufactured from a tough poly
carbonate film mounted on 1mm
glass fibre printed circuit board .
assembly incorporating silver plated
contacts.
way numeric keyboard P’
Standard keyboard providing 0-9 -
and A-F functions. .

f Size: 100mm x 100mm x 2mm. Price: £5.89"+ %p pEp

Alpha Numeric Keyboard Full size 55
key non encoded keyboard with the
commonly required functions in a

: Qwerty array. Matrix output via 3 16 pin

ODIL socket.

, Size: 360mm x 100mm x 2mm. Price: £13.99 + S0p p&p

100 WATT R.M.S. AND 300 WATT R.M.S.

MODULES A

Power Amplifier Modules with integral toroidal

transformer power supply, and heat sink. Supplied

as one complete built and tested unit. Can be fitted

in minutes. An LED Vu meter is available as an

optional extra.

SPECIFICATION:

Mex Output Power: 110 watts R.M.S. (OMP 100)
310 watts R.M.S. (OMP 300)

Loads: Open and short circuit proof. 4-16 ohms.

‘Frequency Responsa: 20Hz — 25KHz +3dB.
| Sensitivity for Max. Output:

500m\/ at {0K (OMP 100) 1V at 10K (OMP 300)
: Less th anO 1%
S 'Y 240V 50|
Slz‘l OMP 100 380 x 115 x 72mm
P 300 460 x 153 x 66mm

'Pnca- OMP 100 £31.50 each + £2.00 P&P

OMP 300 .00 each + £3.00 P&P
Vu Meter EG,Sor each + 50p P&P

Recommended Cab-sizBi26” x 13" x 13"

Fitted with attractive cast alumtnium fixing es-

cutcheons atid mesiy protectwve grills which are
removable enabling auniguechoice of cabinet
styling. Can be mounted directly on 1o baffle
with or without conventional speaker fabrics
All three untts have aluminium centre domes
and rolled foam surround. Crossover com-
bines spring foaded loudspeaker terminals and
recessed mountina panel

Price £22.00 per kit + £2.50 postage and pack-
ing Available separately, prices on request

general purpose speakers, disco and P.A.

systems etc. Price £4.35each.

TYPE 'C’ (KSN6016A) 2" ~ 5" wide dispersion

horn. For quality Hi-fi systems and quality

discos etc. Price £5.45 each.

TYPE ‘D’(KSN1025A)2" ~ 6" wide dispersion

horn. Upper frequency response retained

extending down to mid range {2KHz). Suitable

for high quality Hi-fi systems and quality
& discos. Price £6.90 each.

TYPE "E' (KSN1038A) 3% " horn tweeter with

attractive silver finish trim. Suitable tor Hi fi

monitor systems etc. Pricef4.35each.

TYPE ‘F {(KSN1057A) Cased version of type

‘E’. Free standing satellite tweeter. Perfect

add on tweeter for conventional loudspeaker

systems. Price £10.75 each.

P&P 20p ea. (or SAE for Piezo leaflets).

we-  B.K. ELECTRONICS

@_

. . VISA

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS95TY 78 ummmn E

% SAE for current lists. % Official orders welcome. % All.prices include VAT. % Mail order only. % All items packed (where
applicable) in special energy.absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.

TYPE'C'

12"’ 80 watt R.M.S. loudspeaker.

A superb general purpose twin cone loud-
speaker. 50 0z. magnet 2 aluminium
voice coil. Rolled surround. Resonant fre-
quency 25Hz. Frequency response to
13KHz. Sensitivity 95dB. Impedance 8ohm.
Attractive blue cone with aluminium
centre dome.

Price £17.99 each + £3.00 P&P.

TYPE'E
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Worlds
Smallest
Colour TV

LCD  pocket colour
television in the world has been
developed in Japan by the Epson
Corporation  and  Suwa  Seikosha
Company Ltd, the parent company
of Epson (UK) Limited.

Measuring 16cm  x  8m  x 2.8cm,
the pocket TV utilizes new picture
display devices invented by Seiko in its
development of a TV watch. This flat
display - which provides the key to
the ultra-miniaturization represents a
breakthrough  in  picture  tube
advancement and  will play an
important role in the progression
towards a picture style colour TV, the
technological  goal  of  research
organisations all over the world.
Amongst the pocket TV's advantages
Epsom claim no colour aberration at
corners, or distortion of pictures, and
good visibility in dark or light situations.
There are no plans to market the TV
in the UK. Epson (UK) Limited,
Dorland  House, 388 High Road,
Wembley, Middlesex.

The first-ever

Is It Clicket?

A new micro-miniature switch
is available through Cambion
Electronic Products, and it's
called the Clicket. As you can
see from the photograph,
it's pretty small, with a  0.1"

leading ‘space, and it has a
push-on, ush-off  action.
Cambion  Eletronic  Products
Division, Cambion  Works,

Castleton, nr Sheffield S30 2WR.

Silicon On Insulator Success

Mitsubishi  Electric Corporation has
succeeded in manufacturing on an

experimental  basis a silicon-on-
insulator (sor structure
complementary metal oxide

semiconductor (CMOS) device with
the worlds shortest delay time of 280
picoseconds, using a laser beam
recrystallization technique. This delay
time is only a quarter of that of a
conventional SOI device and even
shorter than that of a device using a
single-crystal silicon wafer.

Mitsubishi Electrics success in trial
manufacture of the new SOI CMOS
marks a major step toward the
realization  of  three-dimensional
integration - integration greater than
the conventional very large scale
integration (VLSI). To make a 3-D
integrated circuit, it is necessary to
cover integrated circuits on every tier
of the multiple layers with oxide or
nitride film for complete electrical
insulation, and to place a single crystal
of silicon on top of this film for the
next ICs.

Transistors and other devices are
integrated on the surface of single
crystal silicon in conventional ICs. In
the case of the SOl structure IC, single-
crystal silicon is formed on an
insulator substrate; such as silicon
oxide. When an SOl structure is
employed, there is no malfunctioning
from short circuits or in-terference,
even if the distance between devices
is made shorter

for higher integration.

In conventional methods of making an
SOI structure, polycrystalline silicon is
melted by a laser beam or an electron
beam for recrystallization into a single
crystal. But the single crystal thus
formed is small and the direction of its
growth is not fixed, causing
electrical leakage and shortening of
circuits.

Mitsubishi Electric solved these problems
by  developing a  revolutionary
recrystallization method, under which the
scanning speed, the intensity and the
direction of the laser beam are adjusted
to control the direction and size of crystal.
Mitsubishi  Electric expect their SOI
technology to have a wide variety of
applications:- as the key technology for 3-
D integrated circuits of the future; for
high speed and highly reliable CMOS LSI's
without latch-up; and for thin film
transistors for driving liquid crystal
displays.

The work was performed under the
management of the R & D Association for
Future Electron Devices as part of the R &
D project of Basic Technology for Future
Industries, sponsored by the Agency of
Industrial Science and Technology, MITI,
Japan.

Lead Free
Solder

Jimi Heat of Watford announce the
introduction of a new British made all-
purpose solder to replace their
widely acclaimed, imported, all-metal
solder launched around 12 months
ago.

Supa Solda is lead free, non
corrosive and capable of handing all
metals including aluminium. It can be
shaped, polished and even chromed.
Its relatively low melting point and
capillary action is claimed to make it
suitable for even the most delicate

applications that formerly
required  expensive  silver-based
solders.

The suggested retail price of a
'bubble pack' of Supa Solda is £1.65
and it is available from Halfords and
other selected retail outlets.



SRapid

YElectronics

MAIL ORDERS:

Unit 1, Hill Farm Industrial Estate,
Boxted, Colchester, Essex CO4 5RD.
TELEPHONE ORDERS:

Colchester (0206) 36412.

ACCESS AND
BARCLAYCARD
WELCOME

The Rapid Guarantee

* Same day despatch * Competitive prices
* Top quality components = * In-depth stocks

£10). Callers most

accepted from colleges, Schools, etc. . .

leph orders

ORDERING INFO. All components brand new and full specification. All prices exclude VAT,
Please add to total order. Please add 50p carriage to all orders under £15 in value. Send cheque/
P.O. or Access/Visa number wuth order. Our detailed catalogue costs 45p (free with orders over
with Access or Visa. Official orders
Callers most welcome, we are open Monday to Saturday.
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SWITCHES TRANSFORMERS iitriststeinietd ool POTENTIOMETERS TOOLS
Submin toggle: Miniature mains: Rmnrv Carbon track Log or Lin o f
SPST 55p. SPDT 60p. DPDT 65p. |-606V, 909V, 12012V all @ 100mA 100p each. - 2M2. Single 32p. Stereo 85p. §$:{: ;ﬂ“ﬂ;ﬁ,:?&,m, ,23
Miniature toggle: PCB mounting. Miniature: .;mgle switched 80p. Slide 60mm Large pocket screwdriver 13
SPDT 80p. SPDT centre off 90p.  f'3VA 06,06 @ 0.25A; 0-9, 0-9 @ C.15A; 0-12,0-12 @ 0.12A 200p each. travel single Log or Lin 5K - 500K § g'piece precision screwdriver set
DPDT 90p. DPDT centre off 100p. || 6VA 06,06 @ 0.5A;09, 0-9 @ 0.3A;0-12, 0.12 @ 0.25A 270p each. 63p each, in plastic case 17
Standard toggle: High quality. Split bobbin construction Preset submin. hor. 100 ohms -1M Low cost side cutters 5 160
SPST 35p. DPDT48p 6VA 06,06 @ 0.5A; 0-9, 0-9 @ 0.4A; 0-12, 0-12V @ 0.3A 220p each. 0.47/63V, 1/ 7p each. High quality side cuners' 650
Miniature DPDT slide 12p. 12VA 06,06 @ 1A; 0-9,0-9 @ 0.8A, 0-12, 0-12 @ 0.5A; 0-15, 0-15 10/25V - 7p: Cermet precision multiturn, 0.75W R | o\ cost pliers 160
Push to make 12p. @ 0.4A 295p (plus 40p carriage). 100/25V - o %' 100 ohms to 100K - B8p each. J Kigh quality pliers . ... 650
PRush to break 22p. 25VA 06,06 @ 1.5A; 0-9,0-9 @ 1.2A; 0-12,0-12@1A;0 15,0-15 @ - Wire strippers . 120
otary type adjustable stop. 0.8A 330p each (plus 60p carriage) = Expo reliant drill . 695
1P12W, 2P6W, 3P4W all 55p each. [f 50VA 0-12,0-12 @ 2A, 0-15,0-15 @ 1.5A. 440p each (plus 75p carriage) %zgﬁﬁs;\,/wmuwly | REGULATORS Ex:o Titan drill . . 1025
E’S';ssygggeg ——— 2200/40V - 110p; 4700748 65 § Drillstand . - 1200
T L B R‘DWAR £ 2200/63V - 140p: 4700/63V 65 Reduced shank dnu bns for
. A CONNECTORS Polyester, miniature Siemens. gg above 0.8mm, 1mm, 1.4mm 60
1n,2n2,3n3,4n7,6n8, 10n,
PP3 battery clips . . 6 § DIN Plug Skt Jack  Plug Skt {4 {8 . i &) .
VERO Red or black crocodileclips . 6 ] 2pin  9p 9p 2.5mm 10p 10p ?gg'aa';dg‘zbssq'&’ 100n, 28
VEROBLOC 4 Black pointer control knob . 15 ] 3pin 12p 10p 3.5mm 9p Sp 470“’26 p680 n, 39.330n,.209
/EROBLOC « 350 R pr Ultrasonic transducers 350 f§ 5pin 13p 11p Standard16p 20p n 26p;680n, 29p; 1u33p; 2u2, 350 pammred 7 BSmmred 7
2’15“:’1-‘ matrix: 22 [| 26 Electronic buzzer 60 | Phono10p 120 Stereo 24p 250 M S0P 475 § p3mm green 10 »5mm green 10
72 | Siapmeevonceny - sef inm dzp e, 1 7R Jorioz % oar roesey- bammisiowi0_» S elowt0
25x5 85 »64mm 64 ohm speaker 70 | PL259 Plug 40p. Reducer 14p. 12p.2.2,4.7 l1o @ 25V - 20p. ghps to suit - 3p ea{_:ru32 e
3.75x & 95 »64mm 8 ohm speaker 70 | SO239 square chassis skt 38p. 1116V - 3.0 2216V.52/p: 03/ oesanaular II-7
VQ board 160} 20mm panel fuseholder 25 || 502395 round chassis skt 40p. b L e b e Pran
Veropins per 100: TEC3 pim 250V BA 70p; 68/6V - 40p; 100/10V - 90p. green 17 PTIL111 60
Single sided . 50 Plug chassis mounting gy [ Con.diec, 2200.010.50V, 3p each, AR AT
Double sided €0 BOXES Socket frog hanging 60p Mullard miniature ceramic plate: 40 TIL100 90
Spot face cutter . 105 Aluminium Socket with 2m lead ;1200 | LEoF tor1000t 6p gach. 45 Puailcoiour (60
Pin insertion tool . 162 [ pjastic vith 3x2x1" 70 2 Polystyrene, 5% tol: 10p-1000p, 6p; Seven segment displays:
Wiring pen andspool . . 310 [ jid +screws . Ax3x1%" 15004700, 8p; 6800 0.012u ‘09- Com anode
Spare spool 75p  Combs . 6 J 3xox1” 4x3x2" 100 MULTIMETERS iTGmmiars, Muilacd 808 Baries: 2 PLaag s o
4%53x1%" 88  6xdx2” 120 oF. 220 3-220F, 30p;5.5650F, 35" 10 metres 22swg solder o0 apot
7x4x2 160  6x4x3” 150 f| HT-1204,000 opv el o5 9g
DIODES A smart looking 11 range pocket RESISTORS TIL31303 115 TIL3120.3"115
»C106D 30 l sized multimeter with an impressive ; PCBMATERIALS TIL322( TIL3210.5"115
BY127 12 hinaor 3 d00van 70 | pec. Complee wih battr.etc. | W % Carv fim €12 series 4.7 | Al wanslr sheeis  please state LB 3% Gt 335, 3 o205,
N40O:! : type (e.g. DIL pads etc.
oA%t 7 inaoy 7 ARGE ok TR DU St E";*““ 47 fosoewnespen - 100 | ERGIECTH 200V 56, G
oa200 8 1inssor 12 | BRI 2A200v 40 fl RN O g trandistor tester. ohr 1;mem ey 2o, Fibre glass board  3.75'x8" 80 Qaoov4a 50 BR100 25
0A202 8 1N5404 16 RECTIFIERS 2A 400V 45 Overlosd protectian, DC Volts — ohm Beroach erric chloride 250m| bottle. 100
IN914 4 INS5406 17 o a00v a5 0 | 1000, AC volts — 1000; DC current
P1N4148 2 400mWzen 6 1A 50V 20 vM18 DIL 0.9a [ 0-25A. 4 resistanceranges.Complete COMPONENT KITS
1A 400V 35 200V . with batteries, leads, etc. 1395p R
EABLES SOCKETS An igeal opportunity fo; the beginner or the experienced constructor
. to obtain a wide range of components at greatly reduced prices. %W 5
NEW CATALOGUE * NEW CATALOGUE!!!!!IH lli;)uym Resistor kit. Comau?sew of ea?:h value frgm 4. ; ohms IOﬁM (total s
mme;lre paclés'ifngle ey wnnécsz Our latest catalogue has just been released containing 1B pin gieGSlJreélstor:) e e e Bin T il 480
ing cable ten different colours. A e Rib ramic Cap. kit. 5 of each value - p to u (135 caps 370
over 2000 stock lines all at extremely competitive LS g:w Polyester Cap. kit. 5 of each value from 0.01 to 1uF. (SSpcaps) 575
Speaker cable 10p/m prices backed by Rapid's return of post service. 5 Preset kit. Contains 6 of each value from 100 ohms to 1M (total
Standard screened 16p/m 5 2 65 presets . 425
Twin screened 24p/m § Stocks include Denco coils, tools, Verocases, data Nut and Bolt kit {total 300 items): 180p
2.5A 3 core mains 23p/m %" bol
Toway rainbow ribbon  63a/m [| Sheets etc. etc. Send 45p for your copy now (sent 400 = §§ 95A % Doty 50 gaa wmhers. 558252 nwligms
20 way rainbow ribbon  120p/m f§ free of charge with all orders over £10). 2 EEIS0D Puns 50 6BA nuts 25 6BA %" bolts.




NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

Z800 Details

Zilog have revealed details of their
new 2800 family of 8/16 bit
microprocessors. The new CPU's will
run on all existing Z80 software at
object code level and will provide
up to five times greater
performance operating at clock rates
of 10 to 25 MHz.
The Z800 also saves board space
and reduces system design costs by
including  DMA  functions, counter/
timers, serial 1/0 and refresh logic
on the chip. Using these on-chip
peripherals a small system can be
designed with only the Z800 CPU,
external memory and a clock crystal. An
on-chip  memory management unit
(MMU) and cache/local memory are
also included to increase  the
power and flexibility of the Z800.The
MMU extends the Z800 CPU's logical
addressing space up to 16 megabytes
compared to the the Z80s maximum
of 64 kilobytes. This is achieved by
dividing the logical address space into
pages which are mapped into larger
physical memory. The MMU also
provides all the features necessary
to implement a virtual memory
system transparent to the applications
program.

The 256 byte cache memory on the
2800 chip provides the CPU with high
speed access to instructions and
data that would otherwise reside
in  slower external memory. Since
this feature coupled with
programmable bus timing allows the
CPU clock speed to differ from the
memory clock speed, fast processors
(up to 25 MHz) need not
be accompanied by equally fast
memory devices as was necessary
with earlier designs.
The 7800 CPU instruction set includes
all those in the Z80 set plus a
number of new enhancements. New
instructions allow the Z800 to
perform 8 and 16-bit hardware and
multiply and divide, 16-bit arithmetic,
16-bit  load, system call (for
controlled operating system access
by the user) and test and set (for
multi-processing support). A
group of extended processing
instructions similar to those used in
the 78000 and Z80,000 allows the
7800 CPUs to be used with any co-
processor compatible  with  Zilog's
extended  processing  architecture,
including the 78070 floating point
processor.

Several new addressing modes have
also been added to the Z80 CPU's
original set: index with a 16-bit
displacement, base index, and stack
pointer relative. A program counter
relative mode exists for the Z80 chip
but in the Z800 chip it is enhanced
to allow  16-bit  displacement.
Furthermore, the Z80 CPU register
set has been improved by allowing
byte access to both the IX and IY
registers (providing four additional 8-
bit registers) and the use of two stack
pointers instead of one.

Four versions of the 7800 will be
available, known as the 78108, 78116,
78208, 78216. The 78108 and 28208 are
intended for the smaller systems and
employ the same 8-bit non-multiplexed
bus as the Z80, allowing them to be
used with either the existing Z80
peripherals or the Z8500 family. The
78116 and 78216 are 16-bit multiplexed
7-Bus devices and can, therefore be
used with the same peripheral chips
used by Zilog's 16-bit Z8000 CPUs, the
78002, 8001, 28003 and Z8004.
Although all four Z800 CPUs have the
peripheral support circuits integrated
within the chip, only the 28208 and
78216 include the necessary address
lines to permit access to the UART and
the DMA functions. The versions of the
7800 (28216 and Z8208) with all the
peripheral features are supplied in 64-
pin packages and support extra signal
such as bus buffer control, multiple
interrupts and global bus Req/Ack. The
78108 and 78116 which do not allow
access to the DMA and UART functions
are supplied in 40-pin packages. The 64-
pin package used for the Z800 has pin
spacings of 70 mil, therefore the
package is approximately the same size
as the standard DIL 48-pin package,
currently used by the 78001 and the
28010 MMU.

The 2800 CPU is aimed at traditional 8-
bit applications including personal
computers, workstations, 1/0
processors, network controllers, etc,
that now require 16-bit performance to
meet market demands. Zilog (UK)
Limited, Zilog House, Moorbridge Road,
Maidenhead, Berks, SL6 8PL.

Monolithic Microphone

Honeywell has developed a process for
building  zinc  oxide  acoustical
microphones and microelectronics on
single silicon substrates. The "mike-on-
a-chip" offers high performance,
sensitivity and reliability at a fraction of
the cost and size of current available
ceramic acoustic microphones.

The chip-sized microphone is made
possible by a new Honeywell technique.
The company recently developed a
reproduceable process for depositing
high-quality zinc oxide thin films,
substances  similar in  electronic
response to piezoelectric ceramics but
compatible with standard integrated
circuit  processing. Honeywell used
existing semiconductor processes and
equipment to fabricate the zinc oxide
thin-film  sensors and  electronic
conditioning circuitry on silicon.

The advantages of Honeywell's
integrated acoustical microphones over
ceramic devices are many. The
integrated microphones operate at
frequencies down to 0.1 hertz, whereas
ceramics lose sensitivity at about 20
hertz. The integrated sensors also offer
greater reliability because they are solid
state, there are no parts to glue or
solder, as with ceramic devices. The
Honeywell sensors are also smaller and
lighter than their ceramic counterparts.
In addition, the sensing element is a
passive device and the electronics draw
less than 40 milliwatts, which means it
can remain working in the field for

months  before  requiring  battery
recharge or replacement.

Zinc oxide, like piezoelectric ceramic,
produces an electrical charge when
strained. However, zinc oxide is also
pyroelectric, it produces a voltage change
in response to thermal change, and this
effect must be minimised in low-
frequency applications of this device.
Honeywell eliminated the thermally-
induced voltage fluctuations through a
unique design of concentric electrodes,
that cancel all pyroelectric-induced
electrical signals.

The "mike-on-a-chip" is very sensitive. It
can detect one microbar of pressure (one
bar equals one atmosphere or 14.69
pounds of pressure per square inch) and
will exhibit signal-tonoise ratios of 5:1 at
one microbar. Honeywell's "mike-on-a-
chip" could have various applications,
including hearing aids. Honeywell has
applied for a patent on its integrated
acoustical microphone technology.
Honeywell ~ Control ~ Systems  Ltd,
Honeywell House, Charles Square,
Bracknell, Berkshire RG12 1FB.

New, Large
EPROMS

Now available in the UK from Bytech
Ltd are the latest Intel range of UV-
Erasable Proms. Both D2764 (8K x 8)
and D27128 (16K x 8) devices are being
stocked, in industry standard approved
JEDEC 28-pin packages. Both devices
are available in a choice of 200, 250,
350 and 450ns access times.

The 2764 is a 5V only, 65,536-bit UV
erasable and electronically
programmable EPROM fabricated in
HMOS technology. Access time is
compatible to high performance
microprocessors such as Intel's 8MHz
8086-2. In these systems the 2764
allows the microprocessor to operate
without the addition of WAIT states
devices is that the Output Enable (OE) is
separate from the Chip Enable (CE). The
(OE) control eliminates bus contention
in multiple bus microprocessor systems.
The standby mode reduces the power
dissipation without increasing access
time. The active current is 100mA,
whilst the standby mode is achieved by
applying a TTL-high signal to the CE
input. Bytech Ltd, Sutton's Industrial
Park, London Road, Earlye, Reading RG6
1AZ

Industry's
Fastest RAM

The industry's fastest RAM has
been introduced by Motorola. It's
the new bipolar 64-bit ECL RAM
(MC10H145) with an address time of
3ns (typ) and 6ns (max). The
MC10H145 is organisedas a 16 x 4
memory array and is a member of
the MECL 10KH family. These very high
speeds were achieved through new
circuit designs as well as advanced
processing  techniques. Because the
device is a member of the 10KH
family, its gate structure was

changed from 10K configuration
to include both constant current
source gates and a  voltage

regulator. Thee additions, as well as
new configurations of logic, reduce
gate delays thus producing these
high speeds. Since the device is in the
MECL 10KH family it is processed
with Motorola's new oxide isolated
process called  MOSAIC (Motorola
Oxide Self-Aligned Implanted Circuit -
but it took them quite a while to think

that one up:; which achieves
smaller device geometries,
improved bandwidth and  reduced

parasitic capacitances. The European
Literature Centre, Motorola
Semiconductors, 88 Tanners  Drive,
Blakelands, Milton Keynes.

New Micro
With ROM

The NEC uPD7809G contains the largest
on-chip ROM capacity of 8K among
current commercially available products,
as well as 256 bytes of RAM. In addition
to the powerful instruction set with 16-
bit arithmetic/logic instructions, the
device contains versatile functional
blocks such as 8-comaparator input lines,
watchdog timer, programmable wait,
hold function, 16-bit event/timer
counter, two 8-bit programmable timers
and serial interface (UART). The new
unique 8-bit comparator input lines can
be used, for example, for direct interface
with the keyboard and the watchdog
timer will prevent the program from
running out of control in a noisy
environment.

The 7809 (seem to have seen that
number before!) features a high speed
instruction cycle time of 1uS, which
under 12MHz, allow much faster 16-bit
multiply/divide operations. It is estimated
at 1.5 to 5 times faster than conventional
micros.

In addition to on-chip memories of 8K for
ROM and 256 for RAM, external memory
expansion up to 56K bytes is also
provided for, with battery back-up
operation applicable to some on-chip
RAM under stand-by mode.

NEC Electronics (UK) Limited, 116
Stevenson  Street, New Stevenson,
Motherwell ML1 4LT, Scotland.



SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS

325 EDGWARE ROAD, LONDON W2 1BN Tel: 01 « 723-4242 Telex: 295441

CRIMSON ELEKTRIK JOIN THE PROFESSIONALS

No Modules Price No

2580 CE 608 18.26 2615
2581 CE1004 21.30 WE ATL:SPS(_;I-V(\)/Eg ALL 2616

2582 CE1008 23.90 SUPPLIES TO DRIVE 2616a

2583  CE1704 30.43 2617
2584  CE1708 . THESE MODULES 2618  Add on Movi il Kit MC12K
P PS. THESE KITS AND e 3

2585 CE3004 42.60 2619 Pre-Amp Power Supply Kit PSK
MODULES ARE TS70 70° Thermal Switch

EXCLUSIVE OF VAT HS50 50mm Heatsink

HS100 100mm Heatsink

1495 150mm Heatsink

Price
£80.00
£105.00
£116.00
£131.00
£21.74
£17.39

40W Mono
100W4 Mono
100W8 Mono
170W 4 Mono
170wW8 Mono
300W4 Mono

Complete Pre:Amp Kit CK1010
CoMplete 40W Stereo Amp Kit CK1040
Complete 80W Stereo Amp Kit CK1080
Complete 100W Stereo Amp Kit CK1100

2585a
2585b
2585¢
2608

FE . 908
FE1704
8D1

CPR 1X

90W FET. Mono

170W FET Mono

Bridge Unit tor Modules
Pre-Amp Module

25.65
33.48

7.13
41.70

PLEASE NOTE ALL CRIMSON MODULES ARE GUARANTEED FOR 2 YEARS.

VELLEMAN KITS

No Description

Some are easy some are hard

K610 Mono UU using LEDS.

K1798  Stereo UU using LEDS

K1874  Running Light Kit

K2571 Light Computer with EPROM

K2569 Three Tone Chime

K2575  Microprocessor Doorbell 25 tunes

K2544 Complex Sound Generator

K2032 Digital Panel Meter

K2557  Digital Thermometer

K2545 50Hz Crystal Time Base

K615 High Precision Stopwatch
Description

TELETEXT KIT

RANGE OF BOXES TO
HOUSE THESE KITS
INFROM VERY SMALL
TO VERY LARGE
19"MAXIMUM
PS. ALL KITS
INCLUDE VAT

WE STOCK A WIDE No

K2543
K2555
K2566
K2572
K2574
K2577
K2579
K2583
K1682
K2580
K2551

Transistor Ignition

Digital Freq Counter for Receivers

3 Channel Coloured Light Organ
Universal Stereo Pre-Amplifier

Universal 4 Digit U/D counter with memory
Electric Motor Speed Control

Universal Start/Stop Timer

Heating Controller

Microprocessor Universal Timer (no case)
Electronic Power Switch Dimmer

Central Alarm Unit

This unit will make your TV fully remote control (Infra-red) and bringyou closer to the amazing world ofteletext. The kit can also be updated to incorporate fullPrestel, and with akeyboard this can give you full
message facilities for ordering foods or sending and receiving messages (E.G.) Booking your Holidays!

With a microcomputer as an alternative keyboard the world is even greater adding bulk updating to view data computers an receiving tele-software for implementation to any personal computer.

Even without the Prestel option, Telesoftware from the Teletext pages free!

The full features of Teletext, including subtitles are all included in the basic kit.
An attractive stylish case-is available to complement the finished kit.

PRESTEL ADAPTOR

A Prestel microcomputer adaptor to give full autodialing to your computer Al the usual Prestel
facilities are added via this unit, plus many more, and, can operate lo any viewdatacomputer.

You can shop from home, bank transmit messages and receive software, which means

Basic Teletext Kit (no box) £130 + VAT P/P £2.50
with box £144.95 + VAT P/P £3.00

box by itself £14.95 + VAT P/P 75p

XS25
CX
C “iron”

Soldering lrons

Iso-tip Cordless lron 31-90+
Miniature low voltage
soldering station 13.95+

Oryx50 50W temp controlled 15.50

25W
17W
15W

5.46+
530+
5.20+

thal the uses your micro can be put to are limitless.

The unit is not restricted tojust the UK, for at least 28 countries use the Prestel viewdata
format, so you can also mail-order from anywhere. The Prestel unit is suitable for most micro
computers even the ZX-81, so at the push of a button, the technology of tomorrow is in your

home today.

CCN “ceramic”

stock now.

use or fine.

15W
Wide range of bits and elements in All

Soldering iron stand 2.40
We stock multicore solder for normal

Oryx super 30 5.90+
irons are 240V mains. Earth
Leakage current is less than 3 ua.
The temperature controlled iron can
be controlled within £ 2% tempera-
ture range from 200°C to 400°C.

5.00+

COMPONENTS

Device

Z80A

Z80A PIO
Z8OACTC
6800

6810

6821
6502CPU
2114(200ns)
2708

2716

2732

2532

2764 (200ns)
ADCO0816 (8 bit)

EDGE CONNECTORS

ZX81EC. 298
SpectrumE.C. 3.78
VIC20E.C. 3.78
50 Way E.C. 3.30
18 Way E.C. 2.80
64 Way £.C.Plug 2.50
64 Way E.C. Socket 4.80
31 Way E. C. Plug 2.00
31 Way E. C. Socket 2.10

Price.
3.20
3.20
3.20
6.50
3.00
4.25
7.50
1.80
3.00
3.20
7.50
3.50
11.00
14.90

*New Books
Please Note. Books are VAT exempt but add £1.00 to cover P/P

The 9900 Family Data Book

The Opto-Electronics Data Book

The Bipolar Microcomputer Databook
The Interface Circuits Data Book

The TTL Data Book

MDS Memory Data Book

The Linear Control Circuits Data Book
The Voltage Regulator Data Book
The Power-semiconductor Data Book
*TTi Data Book Volume |

*TTi Data Book Volume Il

301 Circuits

Towers Transistor Equivalent

Towers Digital Selector

Towers Linear 10 Selector

10.00
4.00
4.50
7.00
8.50
3.95
4.00
4.50
9.00
9.00
8.00

5.00
9.50
9.95
7.50

We stock a very wide range of opto-
devfces, from Infra-Red to LED's to
Opto-Couplers.

Check us out for competitive prices
and helpful service.

We also stock 74 series 74LS, CMOS, transistors, capacitors, resistors, LED's,

zener diodes, diodes, jack plugs, mains plugs, XLR plugs, cannon plugs, arrow

switches BNC connectors, reducers, photolak, developer, PC board, sensitive &

normal, boxes, wire cutters, strippers, Edge connectors, pots, batteries, digital

pulsers, logicprobes, proto-boards, Veroboard.

This isjust a small sample of what we stock, if you like to see more send £1.00 to us
for our NEW 1983 CATALOGUE

Why not try our mall order service, It's fast and efficient. We take
Barclay, Access, Am Exp, Diners or Cheque.
Cheques made payable to Bradley Marshall Ltd.

PLEASE REMEMBER TO ADD VAT AT 15% + 70p P&P
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Electronic Memo Pad

A unique totally British designed
electronic memo pad which can
carry out the functions of a
calendar, diary, address book, note
pad and a expense account log has
been

launched into the UK by Domicrest
Ltd. The unit measures 136mm (W) x

90mm (H) x 9mm (D) about the
same size as a cigarette case, and
will therefore fit in the pocket or
the handbag. Called the Biztek Pad
it will be percolating through. the
shops with a retail price of £69.95,

Vital Safety
Device

New from B & R Electrical Products
is the Power Breaker-S, which is a
residual current circuit breaker
mounted in the same body as a
double 13A socket. Like the HI ELCB
(Dec 1982), the device works by
detecting any difference of more
than 30mA between the two supply
lines from the mains, and cutting off
the supply before this can result

supply before this can result in
electrocution. Why every electronics
hobbyist doesn't protect his or her
equipment supply with one of these
(or a similar) device, we'll never
know let it suffice to say that we
very strongly recommend doing so.
B & R Electrical Products Ltd.,
Temple Fields, Harlow, Essex CM20
2BC.

ZX Music
Board

There are now two ready-made
cased versions of the ZX81 Music
Board (ETI April and May this year),
one for the ZX81 which costs £24.95
inclusive, and one for the Spectrum,
which costs £26.95. A demonstration
cassette is available for £1.25, from
Petron Electronics, 1 Courtlands
Road, Newton Abbot, South Devon
TQ12 2JA.

Another Video
"Standard"

RCA Corporation and Hitachi Ltd
have announced jointly that they
plan to introduce the Capacitance
Electronic Disc (CED) system in the
United Kingdom this autumn in time
for the Christmas selling season.
RCA will make the video disc albums
and Hitachi will supply the players
for the UK launch.

Players are expected to be
priced at under £300, and discs will
be between £12.95 and £21.95,
with many titles under £20.

New
Portables(??)

The portables market is getting just
silly, as these two pictures show.
Top is the latest offering in this field
from Aiwa - it's styled so that all the
various 'components' (the tuner,
the cassette deck, etc) look like
separate units all just glued
together. Actually, you can detach
the speakers, but when they're
attached to the unit, a special port
is opened between them and the
main case, which brings a passive
radiator into play and boosts the
bass response. Total output power
is 28 Watts per channel (peak), and
the thing has a built-in five-band
graphic equaliser (readers wanting a
proper graphic equaliser should
turn to page 41, where they'll find
part two of our own, 28-channel
equaliser). Price is a cool £199.95.
(It's the CA-70, from Ai-ee-wah UK
Ltd, 163 Dukes Road, Western
Avenue, London W5 0SY).

The other of these monsters has,
as you can see, a B & W TV as well
as the wusual tape and radio
facilities. But won't you bump into
people if you walk along holding the
TV in front of you? And how strong
do your arms

have to be the weight isn't
stated in the press release? This
beast costs £149.95 and is made
by Heron Electronics, Heron
House, 19 Marylebone Road,
London NW1 5JL (confusingly,
it's called the Ingersoll XK 500).

There must be a whole
generation of youth growing up
with one arm longer than the.
other due to carrying these
things around when  will
manufacturers think of fitting
wheels to them?



New cats forold!

SEND US THE COVER FROM ANOTHER COMPONENT SUPPLIERS CURRENT
CATALOGUE, PLUS A 40p STAMP, AND WE'LL SEND YOU A FREE COPY OF THE
LATEST (SUMMER) AMBIT CONCISE COMPONENT CATALOGUE ALTERNATIVELY

YOU CAN SIMPLY BUY A COPY FROM YOUR NEWSAGENT- OR SEND 80p TO
THE ADDRESS BELOW

* 144 PAGES :3£1DISCOUNT VOUCHERS

% MANY PRICE REDUCTIONS : PRICE ON THE PAGE

VAILABLE ATNEWSAGENTS, OR DIRECTFRO
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Possibly the best value for money hand-
held DMM in the UK is available from
the House of Instruments and hi!
distributors.

Metex type 3000 is a 31/2 digit LCD hand
held DMM with a basic DC accuracy of
0.5%. It comes fully guaranteed for 12
months complete with test leads,
battery, spare fuse, operating manual
and free carrying case at £29.50
including post and packing (but exclusive
of VAT).

There are 30 individual ranges of 1000V,
10 amps, 20M ohms, and diode test and
zero check functions. Zeroing, over-

range, polarity and low battery
indication are all catered for
automatically. Normal overload

protection is provided as well as high
voltage surge to approximately 3KV.
House of Instruments, Clifton Chambers,
62 High Street, Saffron Walden, Essex,
CB10 1EE.

New Line for TV

" A slow-scan TV system currently
undergoing field tests in prototype, will
bring slow-scan television within reach
of the average amateur pocket.
Designed and built by Davtrend Limited,
it will be introduced in late summer with
the launch of the Model SST-1000 Slow-
Scan Receiver, which will be offered at
the highly competitive price of less than
£200.

The receiver will have facilities for
accommodating a transmitter PCB that
will upgrade the equipment for two-way
communications. This PCB will be
introduced at a later date to coincide
with the launch of the full transceiver
system, designated as the SST-2000
Slow-Scan Transceiver.

System specifications will be standard:
that is, 128 by 128 discrete picture
elements each encoded into 16 grey
shades to produce one picture every 8.5
seconds. Davtrend Limited, Sanderson
Centre, Lees Lane, Gosport, Hampshire
PO12 3UL.

A 175 x 50mm LCD display panel,
featuring a fully programmable 240 x 64
dot matrix, has been introduced by
Impectron Ltd. The panel,
manufactured , by Sharp of Japan, is
designated the Model LM-24002G and
incorporates LCD display panel, CMOS-
LSI driver circuits and interconnection
facilities.

The new unit is capable of displaying
graphs, diagrams or animated pictures

IMPECTRON SELL
LC DISPLAYS

Versatile LCD Display

as well as letters, figures or symbols.
Viewing angle is a minimum of 40°,
whilst contrast ratio is typically 3.00
and response speed better than 300
milliseconds. The back of of the
display contains ten CMOS control
and driver chips, which ensure
complete applications flexibility.
Impectron  Ltd, Foundry lane,
Horsham, West Sussex RH13 SPX.

Video
Recorder
Head
Testers

Two Video-Head Testers have been
added to the Leader range of test
equipment marketed by Thandar
Electronics designated LHC-909V (VHS)
and LHC-909B (Beta) the tester will
measure the amount of wear in video
heads. The unit costs £45.00 plus VAT,
and for further details contact Thandar
Electronics Limited, London Road, St
Ives, Huntingdon, Cambs, PE17 4HJ.

Fibre Optic Photodiode

Norban  Electro-Optics  Limited, sole
distributors of RCA fibre optic components
in the United Kingdom, have launched a
new trans-impedance pre-amplfier photo
diode module for "second-window" fibre
optic applications.

The RCA C30986E utilise the new Indium
Gallium Arsenide PIN photo diode which
has excellent responsivity  between
900nm and 1700nm and it is ideal for use
at the low attenuation wavelength of
1300nm increasingly used in fibre optic
systems.

The  trans-impedance  preamplifier
employs a low-noise gallium arsenide
FET frontendanda cascode feedback
circuit.  An  emitter follower stage
been added for improved output
coupling efficiency. Additional device
features include a system
bandwidth of typically 250 MHz end
and a signal to noise ratio of typically
22 db for a bit error rate of 10-9.
Norban Electro-Optics Ltd., Norban
House, Boulton Road, Reading, Berks
RG2 OLI.

New Cards Make Apples Grow

New from Hawk Electronic Test
Equipment is a GP1B interface card
which allows the Apple to become an
I[EEE 488  controller for test
measurement and control. The board
will run up to 14 separate controllable
devices with a transmission path of up
to 20 meters. The on-board software
interfaces directly with basic and
Applesoft strings, making the Apple
into a powerful and east to use IEEE
488 GP1B controller. The price of the
card is £189.00 inclusive.

Also form Hawk is a 32-channel 1/0
card for the Apple, which enables
external control and data feedback for
the Apple, with four 8-bit bi-directional
I/0 parts, four 16-bit timers, two serial
to parallel, parallel to serial, parallel to
serial  register and  handshake
capability. The price of £49.50 also
includes documentation and example

program. Hawk Electronic  Test
Equipment, Bircholt Road, Parkwood
Industrial Estate, Maidstone, Kent

ME15 9XT.

From Owl Micro-Communications
comes a new  multi-function
communications interface card that
turns the Apple microcomputer into a
highly ~ versatile ~ communications
device, with applications ranging from
electronic mail to IBM terminal
emulation.

The new Owl Multicom card is
available for the Apple Il plus, Apple
lle and Apple Il computers and
provides all the standard
communications interfaces - a V24
(RS232)  serial interface  for
synchronous  and  asynchronous
communications, a parallel printer
interface and clock/timing functions -
from a single slot in the Apple Card-
frame. Owl Micro-Communications,
The  Maltings, Station  Road,
Sawbridgeworth, Herts CM21 9LY.

High Voltage
Reed Relay

A new high-voltage reed relay developed
by Hamlin Electronics uses a vacuum reed
switch with tungsten contacts to give an
excellent isolation interface, with hold-off
voltages ranging from 5kV up to 20kV

DC. The new HE5100 Series is available
with a selection of switching voltages
from 3.5kV DC to 17.5kV DC. Minimum
insulation resistance is 101°0, and
maximum initial con-tact resistance is
0.10; coil voltages are of 5, 12, 24 and
48V DC.Hamlin  Electronics Europe
Limited, Diss, Norfolk, IP22 3AY.




Standard

BUILD YOUR OWN

features —

High speed 24K byte extended basic interpreter
Powerful TMS9995 16 bit microcprocessor
48 bit floating point gives 11 digit accuracy
High resolution (256 x 192) colour graphics

Screen memory does not use up user memory
space

16 colours available on the screen togetherin
graphic mode

Fast line drawing and point plotting basic
commands

High speed colour shape manipulation from
basic

Full textual error messages
String and Array size limited onlyby memory size
Real time clock included in basic

Interval timing with 10mS resolution via TIC
function

Named load and save of basic or machine code
programs

Auto-run available for any program
Powerful machine code monitor

Assembler and Disassembler included as
standard

Auto line numbering facility
Full renumber command
Simple but powerful line editor

Buffered i/o allows you to continue executing
the program while still printing

Flexible CALL statement allows linkage to
machine code routines with up to 12 parameters

Basic programs may contain spaces between
key words to make programs readable without
using more memory

Over 34K bytes available for basic programs
Extended basic includes IF-THEN-ELSE

Supports up to 16 output devices:
Screen and cassette interfaces included as
standard

Supports bit manipulation of variables from
basic

Error trapping to a basic routine included
Basic supports Hexadecimal numbers
Separate 16K video RAM for graphics

MY
216 hit, 64 RAM
colour computer

With this powerful machine (featured in Electronics Today
International as a constructional project) you have access to highly
advanced systems and software developed specially by MPE Ltd for the
CORTEX. For business, education, R & D - or simply increasing your
knowledge and understanding of computers - it beats comparably priced
off-the-shelf machines hands down!

STATEMENTS PRINT  TIME RENUM MAG MWD () INT  POS

IF WAIT ~ BOOT  TOF BASE @ | LOG COL

e UOAD  TEXT' DM COMMANDS # pyycrions SOF MOD -
GOTO 1UNIT MOTOR PLOT _ LET Aoy FNAFNZ  Ti0  KEY <
GOSUB BAUD ~ ESCAPE UNPLOT DEF ~onT 5 ABS SGN QOPERATORS <=
Rew GATA  Manbow Caan- ENp MON % ASE BT =
REM END =

FOR READ ENTER ~SPRITE giT. DELIMITERS 3 TN Che LR +

NEXT RESTOR LIST SHAPE CRrB TO SIN MEM um?o /

ERROR RETURN PURGE SPUT  CRF g#gp ) COF§ MWD NOT A

INPUT STOP  NUMBER SGET  MEM e & EQA LEN LNOT

Self assembly kit
£295
Ready built £395

All prices + VAT
Carriage paid

Optional extras

RS232C interface kit £9.20 Ready built

Floppy disc interface £65.50 CORTEX B - Basic machine

Pair of 512" disc drives and + RS2320 £410.00
hardware kit £365.00 CORTEX C-as above + disc drives £895.00

Full assembly instructions and 216 page user's manual.

POWERTRAN cybernetics

Portway Industrial Estate, Andover SP10 3NM. Tel: 0264 64455

' To POWERTRAN CYBERNETICS, Portway Industrial Estate,
Andover, Hants SP10 3NM.

Please send me

lenclosecheque for

Name
| Address
1

or chargeto:

Tl '
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64K Mask ROM

- Mitsubishi ~ Electric  have
lately!  Their  semiconductor division is
now mass producing its newly
developed 64K mask ROM chip at the
monthly rate of 100,000 units.

been busy

Operating on a single 5v
power source  featuring low
power consump-tion - maximum  80mA

- it is capable of fast reading
with  a maximum  access time  of

250 nanoseconds.
This  new  MS5M2364P 64K ROM s
totally compatible with the 64K
EPROM, so  EPROM  chips used in

experimental models may be replaced by
the  mask ROM chip without any
modifications. It is ideally suited for
use in personal  computers,
word  processors, various peripheral
equipment and video games.

< In line with the increasing memory
capacities of EPROM chips, such as 128K and
256K, Mitsubishi Electric plans to develop
mask  ROMs  compatible  with them,
expanding its share of the mark ROM
market.  Mitsubishi ~ Electric ~ (UK) Ltd.,
Centre Point, 103 New Oxford Street,
London WC1A 1 EB.

i £ N
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Shorts

e Mini discs are here! Advanced
Memory Services Ltd.,, Woodside
Technology Centre, Green Lane,
Appleton, Warrington are now selling
3" Hitachi disc drives for the BBC
micro, at £225 for the single version,
and £399 for the double.

e Jingoistic jig: apparently British
standards have been adopted for 98%
of view data and Teletext TV sets
throughout the world. But does it
make us any money? It must have
been done before, it seems such an
obvious idea — GenRad Limited,
Norreys Drive, Maidenhead, Berkshire
have produced a noise dosimeter that
can be worn in a shirt pocket.

e Jump on your micro! Crofton
Electronics, 35 Grosvenor Road,
Twickenham, Middlesex TW1 4AD
have introduced a metal case for the
BBC, at a price of £39.50 inclusive.
They intend to introduce another
version, with integral floppy disk
housing.

e Take your floppy for a walk with a
new Winchester/floppy disk exerciser
from Monitest Ltd, Highdiffe House,
411-413 Lym-ington Road, Highcliffe,
Christchurch, Dorset BH23 5EN. It's
called the AVA 103D, and is intended
as a piece of test equipment.

e A new leaflet, Power Darl-ingtons
For Semiconductor Ignition (we think
they mean for car engines) is available
from Telefunken Electronic GmbH,
Postfach 1109, D-7100, Heilbron, W.
Germany.

e Now we really are getting into
leaflet territory: PSP Electronics, Unit
2, 2 Bilton Road, Perivale, Greenford,

So far as we know, this has got absolutely nothing to do with electronics, but we thought that it might interest you anyway. It's a
steam car that Acheson Colloids are sponsoring in an attempt on the land speed record for steam cars (set in 1906 at 129 mph).

In case you are wondering what's happened to our caption photo, none of us here seem to have quite the same warped sense of
humour as Peter Green who used to do them!

Middlesex UB6 7DX have issued a
leaflet on the range of connectors that
they sell.

e Greenpar Connectors, PO Box 15,
Harlow, Essex CM20 2ER have issued
a leaflet on their coaxial cables.

e Could someone please tell us why
around half the leaflets we're told
about are for connectors? This one is
from Thorn EMI Electrical Components
Ltd., Great Cambridge Road, Enfield,
Middlesex EN1 1UL, and it details
electrical connectors to BS 9522
NOO0O1.

e Cotswold Electronics Ltd., Unit T1
Kingsville Road, Kingsditch Trading
Estate, Cheltenham GL51 9NX have
issued a leaflet on their budget range
of off-the-shelf transformers.

® A new range of Suzuki electronic
products is now available in the UK
through Craftmaster (UK) Ltd, Tower
House, Lea Valley Trading Estate,
London N18 3HR. The range includes
some rather neat jack connectors and
cables, microphones, pianos and a
personal stereo amplifier/speaker.

e Sony UK have launched their own
mag for CD users, which will be
distributed free to owners of Sony
players.

e There's something in the air — and
it could be coming from the UoSAT
satellite. A newsletter on this facility
for amateurs is available from UoSAT
Group, Dept of Electronic and
Electrical Engineering, University of
Surrey, Guildford, Surrey GU2 5XH
(large SAE required).

e Camel Products have introduced a
4K ROM/RAM unit, along similar lines

as the unit reported in Digest, January
(“High-Rise  RAM'"); however, this
makes it only half the capacity of the
ETI PseudoROM! Camel Products were
too modest to attach their address to
their press release, but it is One Milton
Road, Cambridge CB4 1YU.

® More jingoism: Gould Micro Power
Products Division, 11 Ash Road,
Wrexham Industrial Estate, Wrexham
LL13 9UF have been awarded a
contract from NASA worth more than
$100,000 to provide zinc-air power
packs for the Space Shuttle.

e Prentice-Hall International, 66
Wood End Lane, Hemel Hemptead,
Hertfordshire HP2 4RG have released
a booklet on the personal computing
and micro books that they publish.

e |t had to come! Zemco (UK) Ltd, 66
Earlsdon Street, Coventry CV5 6EL,
have introduced a handlebar mounted
computer for cyclists — so that you
can keep a check on your speed,
average speed, etc — all for £19.95
inclusive. Incidentally, your dear Editor
saw one of these in use during the
recent London to Brighton ‘Fun Run',
but it didn't seem to help its owner go
any faster.

e Jackson Brothers have been busy
producing new capacitors, including a
nigh voltage air dielectric variable type
(the TX5), a new precision trimmer
(the MT5) and a differential sensor
capacitor that can be used to measure
angular  displacements.  Jackson
Brothers (London) Ltd., Kingsway,
Waddon, Croydon CR9 4DG.

e New catalogues! Electrovalue, 28 St
Judes Road, Englefield Green, Surrey

TW20 OHB will send you theirs for free,
but Bi-Pak, The Maltings, 63A High
Street, Ware, Herts SG12 9AD will take
75p plus 25p p&p off you for theirs.

e Axiom Electronics tell us that they
now hold ‘in-depth' stocks of the
MC68008, a reduced data bus version
of the 68000. Axiom Electronics
Limited, Turnpike Road, Cressex
Estate, High Wycombe, Bucks HP12
3NR.

® The latest edition of the IBA
Technical Review has landed on our
doorstep, and it contains a survey of
recent developments in Teletext. ETI
readers may obtain copies by sending
alarge SAE to IBA Information Service,
Crawley Court, Winchester, Hants
S021 2QA.

® A new company has been formed
to exploit the microprocessor and
micro computing innovations at Bath
University. Called Sirius Microtech
Ltd., the company is at Ashchurch
Industrial Estate, Tewkesbury,
Gloucestershire, and it would surprise
us at ETI if this were not one of many
such companies to be formed.

e Rifa have introduced a longlife
electrolytic capacitor specifically for
use in switched mode PSUs, with low
ESR and ESL. The PEH 179 series is
available through RIFA AB, Market
Chambers, Shelton Square, Coventry.
e AB Engineering Co have issued a
catalogue of their range of tool kits for
professional engineers. AB Enginering
Co, Timber Lane, Woburn, Milton
Keynes MK17 9PL.
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AUDIO DESIGN

FEATURE

The object of this series is to de-mystify audio design, and show that
even a comparative beginner can design circuits that work, and work

well. But don't let the apparent simplicit

of the approach fool you

- there will be something here for all, including the most experienced of

our readers.

In this first part, John Linsley Hood

looks at transistors, both

bipolar and field effect, and how to do simple yet very useful

calculations on them.

building something to one’s own design, and finding

that it works as well as one had hoped, particularly if
this is the sort of thing which one can do, on one’s own,
without the need for a lot of technical facilities or expen-
sive components.

This is an advantage which we share with some of the
manual crafts like pottery or carpentry, but with the addi-
tional benefit that if we are not pleased with what we have
done, we can take it to pieces and re-use the parts.
Moreover, the scope of electronics is exceedingly wide,
and this adds enormously to the interest which it will give
to the experimenter.

However, there is a truism in engineering that a good
design will not necessarily cost more than a poor one, in
materials and labour, indeed it may sometimes cost even

There is a great deal of satisfaction to be gained in

less, but will give much more satisfaction in use, and may .

have a longer trouble-free service life. Therefore, it pays in
electronics, as in other forms of engineering, to know ones
materials and their strengths and weaknesses. In this part, |
propose to have a look at the active components (bipolar
transistors and FETs) which we are likely to wish to use,
and to discuss the characteristics of the passive com-
ponents (resistors, capacitors and inductors) only as and
when we come across them in the circuit design, and
when we need to be particularly concerned with their
qualities in order to obtain the best results.

Transistors Or ICs?

Most of the things which we need to do in audio cir-
cuit design can now be done just as well by the use of in-
tegrated circuits as they can be done by any assembly of
transistors and separate components. Moreover, it is near-
ly always a lot cheaper to use an IC, if-a suitable one is
available, and it will also occupy a lot less space.

Unfortunately (I say this sincerely, since | am as lazy as
the next person, and | like my design work to be done for
me) there are still a few fields in which discrete compo-
nent circuitry will perform rather better than the
equivalent ICs, or in which suitable ICs are just not
available. These are high voltage systems, with supply
voltages in excess of some 45 volts, high power systems,
very low noise circuitry (though ICs are beginning to make
inroads here), and very high fidelity systems, particularly
where these also involve low signarlevels.

There are, indeed, some very good ICs of recent origin
which are aimed specifically at the hi-fi field, and one
would be foolish to ignore their existence, so | will talk

about some of these later. However, discrete component
(resistor/transistor) circuitry is still the mainstay of audio
electronics, so | will start with this.

Bipolar Junction Transistors

These, the ‘transistors’ of common use, are now
almost exclusively silicon planar devices, made from a
slice of mono-crystalline, very high purity silicon, 500 to*
750 microns thick, and 75 to 100 millimetres in diameter.
During manufacture this slice is photographically masked
in an intricate and repetitive series of patterns across its
face, and controlled quantities of specific impurities are
selectively diffused in a vacuum oven through the suc-
ceeding mask patterns, into the slice. This gives a con-
struction of the type shown in cross section in Fig. 1, when
the large slice is cut down into a thousand or more in-
dividual segments or ‘dies’.

" PLASTIC
|~ ENCAPSULATION

1

METAL 'HEADER'

t ot

Fig. 1 (a) Cross section of a die; (b) a complete small-signal transistor.
COLLECTOR COLLECTOR

BASE BASE @

EMITTER EMITTER
NPN PNP

Fig. 2 Transistor circuit symbols - these should be all too familiar to you!

When connections are attached to the impurity regions and
the whole lot is encapsulated in a pea-sized piece of plastic,
or, more expensively, mounted in a small hermetically-sealed
metal container, this becomes the 'transistor' which is shown
in the conventional circuit drawing of Fig. 2.

The enormous commercial success of the silicon transistor



transistor, which has now almost completely superseded the
earlier germanium type, stems from the fact that this method
of construction makes them very cheap to produce. | don't
think that | am letting too many secrets out of the bag if | say
that a large scale commercial user would probably be
reluctant to pay more than 1 to 2p each for these devices in
any large quantity, and even at this price it is possible for the
manufacturer to make a living.

Discrete junction transistors of this silicon planar type
are, conveniently, available in NPN (positive supply line)and
PNP (negative supply line) types, and they can be used for an
enormous range of applications. However, the one which
comes most readily to mind is that of a voltage amplifying
stage of the type shown in. fig. 3(a) or (b). Of these, the
circuit shown in 3(b) is much more predictable in its
characteristics, and would therefore be preferred by the
experienced circuit designer if a single transistor amplifying
stage would be adequate for his purposes.

+30V

+30V

R2

c1 c2
en>—  FELIrYe
Eout

(NOM)

0.55v

oV

oV

(a) (b)
Fig. 3 (a) and (b) single transistor amplifier stages. Both these employ
feedback in the setting of the operating point, but not in the signal path
(assuming that the source output impedance is much lower
than the value of R1 in (a).

That last comment is, however, an important one, in that the
performance which can be gained from the use of a group of
transistors, acting in combination, is so much. better than that
of a single device that there is seldom any good reason for not
using a more complex construction.

A typical two transistor amplifying stage, using
complementary (NPN and PNP) devices is shown in Fig. 4.This
employs some negative feedback (much more on this topic
later on) to improve its linearity and bandwidth, and control
its AC stage gain. With the circuit values shown, this has a gain
of 100, a bandwidth of 10-500kHz, an output voltage swing of
28V p-p, and,a distortion of less than 0.01 %, as compared
with a gain of about 40, a bandwidth of only about halt this,
and a distortion of some 5% for the single transistor circuit.

-+ 50N

10K

3308 LS
Eqpy ie— ’—:—l |—>EOUT
NOTE:
[ +15Y Q118 BC182
1B.3v Q2 1S BC212
ok ALL RESISTORS
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of] 2

Fig. 4 A two stage transistor amplifier with a gain of 100.

This type of circuit can be elaborated still further as shown in
Fig. 5, which will amplify DC as well. However, | am running
ahead a little too fast. If we are to make use of circuits of this
type, we must first be able to decide upon

FEATURE

10K NOTE:
Q115 BC184
(RN Q213 BC184
UN e 0315 BC212
ALL RESISTORS
ol Q2
100k 3308 ARE 0.25W
Emny Equr
10K) 10K
oy oy

150K
[I](TnIL RESISTOR) I;I3K3
15

Fig. 5 DC amplifier (with a gain of 10) using an input iong-tailed pair, Q1 and
Q2.

our component values and types, with the intended use in
mind. So let us do this for the circuit of Fig. 3(b), and while
we are at it examine why 3(b) is a better circuit than 3(a).
All we need at this stage is a knowledge of Ohms Law, a
little familiarity with transistor characteristics, and a pocket
calculator!

A typical small-signal plastic encapsulated transistor
will have a maximum permitted dissipation of around 300
milliwatts, a current gain of 100 to 500, which will depend
a little on collector current and a maximum operating
voltage in the range 20-80 volts, with 30 volts being a
typical value. In addition, to make the transistor work,
there will need to be a forward bias voltage between the
base and emitter of some 0.55 volts at room temperature
(0.2 volts for a germanium device).

So, let us choose a 30 volt supply line for Fig 3(b), and
decide to have about 15 volts across the transistor itself. A
collector current of 5 mA will give a. dissipation of 75

milliwatts (P,,.. = VI or = IR), which is comfortably within
its permitted range. This sort of collector current will also
give a reasonable small signal performance. If we choose
an emitter potential of 3 V, the required base voltage will
be 3.55 volts, and the collector voltage will be 18 V, giving
a voltage drop of 12 V across R;.

From the ohms law relationships V = IR, which can be
rearranged as R = V/lor | = VIR, where V isin volts, |l is in
amps, and R is in ohms, we can work out that R3 should
be 12/0.005 or 2k4 ohms. For 3 volts dropped across R4,
this resistance, which carries virtually the same current,
will need to be 1/4 of this, or 600 ohms. If we assume a
minimum current gain for the transistor of 100, then the
base current will be 50 uA. To make sure that this doesn’t
influence the voltage drop in the potential divider chain
R1/R2 too much, let us make the current through this 0.5
mA, which gives values for these resistors, calculated as
above, of 53k/7k1, to provide a base voltage of 3.55 V.

Rounding these values off to the nearest ‘preferred’
values will give R1 = 56k, R2 = 6k8, R3 = 2k7 and R4 =
680 ohms. This will not affect the desired operating poten-
tials too much. At this sort of collector current, the input
impedance of the transistor itself will be about 5k, giving
an input impedance to the whole amplifier circuit of some
2k7. (R, = 1/(1/R1 + 1/R2 + 1/R,)). A calculator with a
reciprocal (1/x) function make this kind of calculation very
easy.

This leaves us only with the task of deciding what
values to use for C1, C2 and C3, which will be determined
by the lowest frequency we want to amplify. The impe-
dance of a capacitor is given by the formula Z. = 1/(2«fC),
where f is the frequency, in Hz, and C is the value of
the capacitor, in Farads. C1 and C3 should both have im-
pedanceswhich are a bit smaller at this frequency than the
input impedance (2k7) and the output load impedance
(Z,) presented to the circuit — say 10k. Zc, should be less



than R3/M, where M is the hoped-for value of stage gain —
say x 100. Doing these calculations gives C1 = 6 u, C2 =
600 u and C3 = 1.5 u, for a lowest operating frequency of
10 Hz.

The upper operating frequency will be determined
mainly by the output stray capacitances of the circuit and
its associated wiring, but could be a few hundred pF. The
-3d8B rJoint (at which the output is down to 70% of its
original value) is that frequency at which Z is equalto R3

in parallel with ZL. The userful formula here is

f, = 1/2xR3CS. If CS = 300p, ft will be 250 kHz.

Using the calculated resistor values shown above, we
could swap transistors in the circuit of Fig. 3(b) with very
little change in the DC operating conditions. How about
Fig. 3(a)? In this case, the base current is determined by the
collector-base voltage and the value of R1. If, as before,
we make V. = 15V, and decide on a collector current of
5mA, then R2 will be 3k. If we assume a current gain of
100, then R1 = 14.45/0.00005 = 289k. However, suppose
that the transistor current gain turned out to be 500, in-
stead of 100, then the collector current would increase
and the collector voltage would fall to about 5.5 V to
preserve the status quo. The circuit would still work, but
one wouldn’t be able to get nearly as much output voltage
swing before it began to clip. So, although simpler, and a
bit cheaper in components, the circuit of Fig. 3(a) would
be much more influenced by transistor characteristics than
that of 3(b).

Going thsough the same sort of calculations as above
gives the component values shown for the two transistor
circuits Figs. 4 and 5. A further advantage of the two tran-
sistor circuits not mentioned earlier is that the use of the
internal negative feedback loop substantially increases the
input impedance of the circuit, above the rather inconve-
niently low values given by the circuits of Fig. 3, which is
typically a few kilohms.

The other frequently used transistcr circuit configura-
tions are the common collector (collector at zero AC
potential) also referred to as emitter follower, and the
common base, which is used mainly in RF circuits or low
impedance, very low noise circuit configurations.

These are shown in Figs. 6 and 7. Once again the emit-
ter follower unity gain circuit can be improved by the use
of more than one transistor, giving in a two-transistor form
the very valuable compound emitter follower arrange-
ment of Fig. 8. This has a very high input impedance,
determined mainly by the input resistor network, and a
very low output impedance, so that it can drive low im-
pedance loads with very little loss of signal. Moreover, as a
circuit, it has a verv low distortion indeed, and, with
suitable transistors and operating values, also very low
circuit noise, making it usable in a whole variety of low
signal level arrangements. All in all, the two transistor
compound emitter follower is one of the most useful of the
unity-gain circuit building blocks, which can be made,

as an RF amplifier.

Fig. 6 A basic emitter follower. Fig. 7 Common base circuit, shown. [] 304
10K 10K
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with complementary transistor types, to work from either a
positive or a negative supply rail.

A word of warning is necessary at this point. All feed-
back circuits (and this includes those in Figs. 4,5,6 and 8)
can oscillate if enough phase shift occurs within the
input/output feedback%oop. The emitter followers of Figs.
6 and 8 are very prone to this with suitable (though often
unintended) combinations of lead inductance and stray
circuit capacitance on input or output. To prevent this, it is
useful to put a small value of resistance — a few hundred
ohms will often suffice, or a bit more if the circuit condi-
tions will tolerate this — in the input and output leads. This
will not normally have any adverse effect on performance.

Combinations of transistors can be used to make
oscillators and other waveform generators, but the
numbers of circuits used for this are legion, and there is in-
adequate space to disucss these here, though they do have
a part to play in audio testing.

Field Effect Transistors

These come in two basic types, junction FETs — usual-
ly referred to as just FETs — and insulated gate FETs, nor-
mally known as MOSFETS, because of their construction
(metal-oxide-silicon). Both types are made by much the
same general manufacturing processes as bipolar tran-
sistors. However, they tend to ge quite a bit more expen-
sive, partly because they do use rather a larger area of the
slice, but mainly because they are not made as discrete
transistors in such large quanitities (though very large
numbers are made in CMOS and NMOS ICs) and
therefore don’t benefit from the same economies of scale.

Both of these devices have a much higher input im-
pedance than bipolar devices — usually measured in
millions of megohms — but do not give as high a stage gain
as junction transistors when used in equivalent circuits.
Junction FETs are not much bothered by static electrical
charges, though some care is needed in handling
MOSFETs.However, having said that, the only instance |
have ever come across of them failing in handling was
when a colleage of mine soldered them into an earthed
circuit with a soldering iron whose case was not earthed
and floated somewhere around 120 VAC!

The junction FET, whose circuit drawing is shown in
Fig. 9(a), is now almost exclusively used in small signal cir-
cuitry — though Sony did produce some high power ones,
a few years ago — with maximum working voltages in the
range up to 50 VDC, and dissipations of a few hundred
milliwatts. It is, however, a very linear device with a very
high dynamic impedance. MOSFETs are very fast devices,
capable of operating up to the 500MHz range, and, until
comparatively recently, have been used almost exclusive-
ly as RF amplifiers. In the past few years, though, high
power MOSFETs have come into service in audio output

Fig. 8 Compound emitter follower, with gain
very close to unity and 300k input impedance.
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Fig. 9 FET circuit symbols: (a) junction FETS and (b) N-channel MOSFETs
(P-channel would have the small arrow on the source pointing in the
opposite direction).
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stages, where their fast response and good linearity has
conferred useful advantages. On the debit side, they do need
more careful treatment in circuit design (mainly because
their very high speed makes wiring inductances and circuit
capacitances important where they are not even noticed in
normal power transistor output stages) if troubles are to be
avoided, which is why there are still relatively few power
MOSFET audio amps in general use.
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Fig. 10 Single stage FET amplifier.

The design of FET amplifier stages follows similar
general principles to those indicated earlier in respect of
bipolar circuit designs, but with a few significant differences,
which we -can consider in relation to the single. FET amplifier
circuit of Fig. 10, and the rather better two stage circuit
shown in Fig. 11. To begin with, the normal junction FET is
what is referred to as a 'depletion mode device, which is to
say that it normally passes current, which is reduced by the
application of a bias voltage {negative in respect to an N-
channel device, and positive in respect of a P-channel one) to
the gate electrode. This means that an input biasing network
of the kind shown in Fig. 3 is unnecessary, and the correct
operating conditions can be established by a resistor in the
source lead, in an identical manner to that of cathode bias in
the case of a thermionic valve.

The second practical difference is that, unfortunately, the
characteristics of FETs are nowhere near as precisely
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Fig. 11 (Left) Two stage FET amplifier with overall negative feedback gain will
be 100 and input impedance will be 10 Megohms.
Fig. 12 (right) Use of a junction FET as an adjustable constant current source.
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controlled as in the case of the normal bipolar junction
transistor, which will always begin to turn on at a forward
bias between 0.5 and 0.6 V on its base. By contrast, the
specification quoted by Motorola for their 2N5457 N-
channel small signal junction FET, which is quite a popular
and representative type of device, merely claims a current, at
zero bias, somewhere in the range 1 to 5 mA, a slope (gm)
which lies between 1 and 5 mA/volt, and a cut-off
negative gate voltage between -0.5 and -6 volts. Happi-ly
these are extreme limit values quoted so that the users
won't throw too many of their FETs back at them as being
'outside spec'. Nevertheless, although a typical 2N5457
might have a cut-off voltage of -2 to -3 V and a zero bias
drain current of 2 mA.

In the case of the circuit shown in Fig. 10, the very low
input leakage current means that we could make R, 10 M,
which lets us use a relatively small and cheap input
capacitor, while still having a good LF response. For a
drain current of 1 mA, a source bias resistor of 1K will
give an effective negative gate bias voltage of 1V, and a
10K drain resistor will give (at 20V positive supply and 1mA
drain current) a drain voltage of +10V. Unfortunately, this
doesn't give a very good stage gain. The simple formula for
stage gain, where one knows the device gm, is Gain = gmRL. is
still 10K, then the gain is 10 for a slope of ImA/volt.

To retain the FET advantage of a very high input
impedance, while still having a useful stage gain, coupled with
the ability to use the stage with normal load impedances, we
need to use a two stage circuit such as that shown in Fig. 11.
In this, by using a very high current gain (C grade) transistor
for Q2, and remembering that the input impedance of a
transistor amplifier stage depends at LF on its base current,
which becomes less as the current gain B increases, we can
operate the FET at a low drain current, and a fairly high
resistor for R2. By making R2 and R4 of the same value, the
voltage drop across both, due to the drain current {0.55_/27k
-20 uA) will be 0.55 V, and the output DC voltage, at Q2
collector will be about + 11 V, with the FET having, say, -1.5 V
effective gate bias. As in the circuit shown in Fig. 4, the gain is
controlled by negative feedback to a value of 100; and the
circuit will have a good output swing, very low distortion, and
a wide bandwidth. This circuit is also quite tolerate of FET
characteristics, in that variations in cut-off voltage will only
make smallish changes in the DC output level.

To summarise, apart from their very much higher input
impedance, and their low intrinsic distortion characteristics,
FETs tend to offer rather better noise levels in high
impedance circuitry than bipolar devices, but for very low
impedance circuits, as would be used, for example, in a
moving coil head amp, even the best of the FETs are less good
than suitably chosen bipolar types. At low impedances
MOSFETs tend to be rather noisy. One very useful facility of
the junction FET is its capability of being used as a 'two
terminal' constant current source, as shown in Fig. 10. The
ability of the source current flowing through the adjustable
source resistor to bias the device to a drain current level
which is almost completely independent of drain voltage,
within its possi-ble working limits, makes an almost ideal
arrangement for giving a constant, though adjustable, current
source which is usable right up to the maximum gate-source
voltage of the FET. This could be used to provide an almost
perfect 'fail' for the long-tailed pair circuit (Q1 and Q2 in Fig.
5).

In the next part of this series, | propose to have a look, at
ICs, and some of the circuit configurations which can be used
with these in the audio field, before going on to look in rather
greater detail at some of the problems such as noise and
distortion and other unwanted effects.
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THE ‘ALADDIN'S' CAVE OF OOMPU'.I'ER AND ELECTRONIC EQUIPMENT

HARD DISK DRIVES

Fully refurbished Diablo/DRE Series 30 2.5 mb hard
disk drive for DEC RKOS5, NOVA, TEXAS etc.

Front load £550.00 - Top load £295.00

PSU type ME3029 for 2 drives £125.00

DRE 44A/4000A/B 10 mb 5+5 all configurations from
£995.00. Call sales office for details.

8 AMP MAINS FILTERS

Cure those unnerving hang ups and data glitches
caused by mains interference. Matchbox size - Up to §
amp 240 v load. As recommended by the ZX81 news-
letter. Suppression Devices SD5A £5.95.

The UK's FIRST free of charge, 24 hr. public
access data base. Get information on 1000’s
of stock items and order via your computer
and credit card. On line now, 300 baud.
CCITT tones, full duplex, fully interactive.

’ S€ “R“'”‘

01-683 113 m“ﬁ’f‘:

COMPUTER ‘CAB’

All in one quality computer

cabinet with integral switched R

mode PSU, Mains filtering, and twin fan cooling.
Originally made for the famous DEC PDP8 computer
system costing thousands of pounds. Made to run 24
hours per day the PSU is fully screened and will deliver a
massive +5v DC at 17 amps, +15vDC at 1 amp and -15v
DC at 5 amps. The complete unit is fully enclosed with
removabile top lid, filtering, trip switch, ‘Power and ‘Run’
LEDs mounted on Ali front panel, rear cable entries, etc.
etc. Units are in good but used condition —/supplied for
240v operation complete wnth full cnrcu:t and tech. man.
Give your sy tha | finish for only
£49.95 + Carr. Dim. 19" wude 16" deep 10.5” high.
Useable area 16”"w 10.5”h 11

Also available LESS PSU with internal dim. 19"w, 16"d,
10.5"h, £19.95". Carriage & insurance £9.50.

COOLING F.
Keep your hot parts G

LIABLE
with our range of BRAND NEW professional
cooling fans.

ETRI § DXUOI Dim. 92 x 92 x 25 mm.
Mi 240v m- t fan complete with
finger guard. £8

UL JB-3AR Dum 3" x 3" x 2.5" compact
very quiet running 240 v operation. NEW £6.95
BUHLER 69.11.22. 8-16 v DC micro
miniature reversible fan. Uses a brushless
servo motor for extreme high air flow,
almost silent mnmn? guaranteed 10,000
hr life. Measures onl y 62 x 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY

2.95 complete with data.
MUFFIN-CENTAUR standard 4" x 4" x 1.25”
fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £4.95 or BRAND NEW 240v
at £10.50. 1000’s of other fans Ex Stock.
Call for Details. Post & Packing on all fans £1.60)

8" FLOPPY DISK DRIVES

Unbelievable value the DRE 7100 8" floppy disk drives
utilise the finest technology to ?tve you 100% bus
compatibility with most drives available today. The only
difference being our PRICE and the superb manufactur-
ing quality!! The 7100 single sided and 7200 double sided
drive accept hard or soft sectoring IBM or ANSI standard
formats giving a massive 0.8 MB (7100) 1.6 MB (7200) of storage. Absolutely
SHUGART, BASF, SIEMANS etc. compatible. Supplied BRAND NEW with user
manual and full 90 day warranty. Carriage and insurance £9.75.

7100 Single sided £225.00 + Carr.7200 Double sided £295.00 + Carr.

Optional accessories: Full technical manual £20.00 alone. £10.50 with drive. Refund
of difference on drive purchase. DC and AC power connector and cable kit £8.45. 50
way IDC connector £5.50. 50 way ribbon cable £3.20 per metre.

A

SUPER DEAL? NO —

The FABULOUS 25CPS TEC Starwriter
Dalsy wheel printer at a fraction of its original cost.

Made to the very highest
gpec the TEC Starwriter
P1500-25 features a
heavy duty die cast
chassis and DIABLO type
print mechanism giving
superb registration and
print quality. Micro-
processor electronics
offer full DIABLE/QUME
compatibility plus Bi
directional printing, 10 or 12 pitch, 136

or 163 chars per line, full width 381 mm
friction or single sheet paper,—

Supplied complete with F
£12.50. - Tractor feed option £120.00

order now or call sales office for more
infarmation and print samﬁle Please specify RS232 or CENTRONICS interface.
EE dust cover and daisy wheel
tional extras: RS232 data cable £10.00 - Tech. manual £7.50. Carriage & Ins. (UK)

SUPER STEALY

Fully fledged industry standard ASR33 data
terminal. Many features including ASCII
keyboard and printer for data I/O auto data
detect circuitry. RS232 serial interface. 110
baud, 8 bit paper tape punch and reader for
off line data preparation and ridiculously
cheap andreliable data storage. Suppliedin
good condition and in working order
Options: Floor stand£12.50 + VAT
KSR33 with 20ma loopinterface£128,00 +
Sound proof enciosure £25.00 + VAT

SOFTY 2

The amazing SOFTY 2. The compiete “toolkit”
for the open heart software surgeon. Copies,
Displays, Emulates ROM, RAM and EPROMS
ofthe 2516,2532 variety. Many otherfeatures
include keyboard UHF modulator. Cassette
interface etc. Functions exceed capabvlmesof
units costing 7 times the price! Only

£169.00 pp£1.95 Data sheet on request

7 [TELETYPE ASR33)—>\\
1/0 TERMINALS h‘ -
FROM £195 + CAR. + VAT —

CHARGEABLE BATTERIES
CYCLON type DOO1 sealed lead acid
maintenance free 2v 2.5 ah. will deliver over
300 amps on short circuit!! Brand new at
only £2.95
SA VR2C size 'C’ 1.2v 2 ah. nickel

cadmium £1.50 each 10 for £11.50

DATA MODEMS

Join the communications revolution with our
range of EX TELECOM data modems. Made to
most stringent spec and designed to operate
for 24 hrs per day. Units are made to the
CCITT tone spec. With RS232 i/o levels via
a 25 way ‘D’ skt. Units are sold in a tested
and working condition with data. Permission
may be required for connection to PO lines.
MODEM 13A compact, async, same size as
telephone base. Up to 300 baud, full duplex
over 2 wires, but call mode only £75.00
MODEM 2B/C Fully fledged, up to 300 baud
async, ANSWER & CALL modes, auto answer,
auto switching, ideal networks etc. Just 2 wire
connection to comms line. £85.00

MODEM 20-1 Compact unit for use with
PRESTEL or full duplex 2 wire link 75 baud
transmit - 1200 baud receive. Auto answer.
£130.00

MODEM 20-2 same as 20-1 but 75 baud
receive ¥200 baud transmit. £130.00
MODEM 20-3 Made for data rates up to 1200
baud in full duplex mode over 4 wire circuit or
half duplex mode over 2 wires. £130.00
Carriage. 13A £4.50. 2B/C & 20 £9.50.

D.C. POWER SUPPLY SPECIALS
Experimentors PSU Ex-GPO unit all silicon electronics. Outputs give +5v@ 2 amps.
+12v@ 800 ma.-12v@ 800 ma. +24v @ 350 ma. 5v@ 50 ma. floating. Dim 160 x 120 x
350 mm. All outputs fully re 8ulated and short circuit proof. Removed from working
equipment, but untested. Complete with circuit. Transformer guaranteed. Only
£14.50 +£2.50 pp.

CUSTOM POWERCOS55 5v @ 3 amp. Very compact unitdim. approx60x90 x 190 mm.
Semi open chassis full crowbar overvoltage protection. Tested Ex Equipment.
£11.98 + p|
MINI SYS EM PSU Ex equipment unit ideal for the small micro. Outputs give 5v @
3 amps. +12v @ 1 amp and -12v @ 300 ma. Crowbar overvoltage protection and
current limit. Fully tested. Dim 70 x 165 x 320 mm. Complete with Circuitonly£12.98
+ £2.00 pp.
PERIPHERAL SYSTEM SUPPLY. Fully cased unit suppliec in a Brand new or little
used condition. Outputs give 5v@ 11 amps “+" 15-17v @ 8 amps. “~" 15-17v @ 8 amps
and “+" 24v @ 4 amps. All outputs are crowbar protected and the 5 volit output is fully
regulated. Fan cooled Supplied tested, with circuit£55.00 + £
MAIN FRAME SUPPLY. A real beefy unit designed for MINI or MA!NFRAME use
outputs give 5 volts @ 50 amps. +12v @ 5 amps. -12v @ 10 amps. All output are full
regulated with crowbar overvoltage protection on the 5v output. Supplied with circuit
and tested. Ex-Equip. 110v AC input. Only £49.98 + carr. £10.50.

VIDEO
MONITORS

MOTOROLA 9” open chassis monitor.
Standard 240 v AC with composite 75 ohm
video input, bandwidth in excess of 18 mhz
Monitors are ex equipment and although
unguaranteed they are all tested prior to
despatch, and have no visible bums on the
screens. Dim approx. 9" x 9" x 9”. Supplied
complete with mains and input lead. Ideal
ZX81 etc. or giving the tele back to the
famnly" Black and white phosphor. £35.00

+ £9.00 Carr.

12” CASED. Made by the British KGM Co.
Designed for continuous use as a data
display station, unit is totally housed in an
attractive brushed aluminium case with ON-
OFF, BRIGHTNESS and CONTRAST
controls mounted to one side. Much
attention was given to construction and
reliability of this unit with features such as,
internal transformer isolated regulated DC
supply, all components mounted on two
fibre glass PCB Boards — which hinge out for
ease of service, many internal controls for
linearity etc. The monitor accepts standard
75 ohm composite video signal via SO239
socket on rear panel. Bandwidth of the unit
is estimated around 20 Mhz and will display
most high def graphics and 132 x 24 lines.
Units are secondhand and may have screen
burns. However where burns exist they are
only apparent when monitor is switched off.
Although unguaranteed all monitors are
tested prior to despatch. Dimensions
approx. 14" high x 14” wide by 11" deep.
Supplied complete with circuit. 240 volt AC
operation. ONLY £45.00 PLUS £9.50 CARR.

14” COLOUR sy ferb chassis monitor made
by a subsidiary of the HITACHI Co. Inputs
are TTL RGB with separate sync. and will
plug direct into the BBC micro etc.
Exceptional bandwidth with good 80 col.
definition. Brand new and guaranteed.
Complete with full data & circuit 240 vAC
working. Dim. 14" x 13" x 13"

ONLY£199.00 PLUS £9.50 CARR.

For more details contact sales office.

O DTS
Y

AT

I'I"l\lll"

66% Dlscom ELECTRONIC

COMPONENTS
& EQUIPMENT
Due to our massive bulk purchasing programme which enables us to bring you the
best possible bar%ams, we have thousands of |.C’s, Transistors, Relays, Cap's,, P.CB's,
Sub-assemblies, Switches, etc. etc. suriplus to our requirements. use we don't
have sufficient stocks of any one item to include in our ads, we-are packing all these
items into the “BARGAIN PARCEL OF A LIFETIME” Thousands of components at
giveaway prices! Guaranteed to be worth at least 3 times what you play plus we always
include something from our ads. for unbeatable value!! Sold by weight.
2.5kis£4.25 + pp £1.25 Skis £5.90 + pp £1.80
10kis£10.25 + pp £2.25 20kis£17.50 + pp £4.75

ALL PRICES PLUS VAT

01-689 7702 —01-689 6800 Telex 27924

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
include transistors, digital, linear, .C.'s triacs
diodes, bridge recs,, etc. etc. All devices
uaranteed brand new full spec. with manu-
acturer's markm&s, fully guaranteed,
50+52 93
TTL 74 Series A dglgant:c purchase of an
“across the board” range of 74 TTL series
1.C.'s enables us to offer 100+ mixed
“mostly TTL" grab bags at a price which two
or three chips in the bag would nnormally
cost to buy. Fully guaranteed all 1.C.’s full
spec. 100+ £6.90 200+ £12.30 200+ £19.50

70 cu‘n—"

Completeinput output terminal with integral 8
hole paper tape punch and reader. Unit
udin standard ASCI\. Ideal
asa t':heage printer fora MICRO etc. 120

ri

REDUCED

operatesat 150

columns, al data i/o. Supplied complete
with data, untested, unguaranteed £65.00
+£11.50 carr.

All prices quoted are for U.K Mainland, paid cash with orderin Pounds Stirling PLUS VAT. Minimum ordervalue£2.00, MinimumCredit.
Card order£10.00.Minimum BONA FIDE account orders from Governmentdepts, Schools, Universities and established companies
£20.00 Where post and packing not indicated please ADD 80p + VAT Warehouse open Mon-Fri 9.30 — 5.30. Sat 10.15 — 5.30.
We reserve the right to change prices and specifications without notice. Trade, Bulk and Export enquiries welcome.

64-66 Melfort Road, Thornton Heath, Near Croydon, Surrey EI
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NICAD CHARGER/
REGENERATOR

Many a Ni-Cad charger has graced these |i)a
is a bit different, in that it wil

Cad

ges in the past; the Ni-
regenerate the battery

automatically for you. Design and development by Mike Punnett.

Nickel-cadmium cells are  becoming
increasingly popular as replacements for
conventional dry batteries in a wide
range of equipment. Properly used,
they can give an enormous cost saving
over the life of the equipment, but if
misused, tend to fail early.

Since Ni-cads have a tendency to
self-discharge over a few months, they
have to be charged regularly.
Furthermore, to avoid the
inconvenience of a flat battery, they are
often "topped up" with charge even
when far from discharged. This leads
to an effect known as
whiskering, where fine deposits of
cadmium build up, which can partially
short-circuit the celll as well as
reducing the active electrode size. This
leads to a loss of capacity; a 500mAh cell
may be reduced to 300mAh after a year
of light service and frequent charges.

Fig. 1 Circuit diagram.

BRI

It has been found that "cycling" Ni-cads
can return them to an almost-new
condition. This process involves
discharging the battery hard (at the 1
hour rate, e.g. 500mA for a 500mAh
battery), until it reaches the minimum
safe voltage - Ni-cads can be easily
damaged by over-discharging. A full
charge at the 10 hour rate follows. This
rather rough treatment disintegrates the
whiskers of cadmium, and the full charge
redeposits the metal on the electrodes.

However, cycling Ni-cads "by hand" is
a risky business, since they can easily be
damaged.

The ETI Ni-Caddy was designed to

cycle Ni-cads correctly and easily. It
uses a minimum of components, and has
two "programs": cycle and charge.

Operating  the  unit is  very
straightforward: the Ni-Cad is
connected to it, and the appropriate

button for the required program
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HOW IT WORKS

The power supply section is quite
straightforward, using a very simple
voltage regulator. Vgc is not critical, but
the reference voltage, Vref, must be
stable, even though the precise voltage is
not important. With a  separate
regulating transistor (Q1) the circuit
shown is quite adequate. The two
reference levels (the points at which
discharge and charge  respectively
terminate) are derived by RV1 and RV2.

IC1 is a dual comparator which has a
number of advantages over similar
units, including  single-rail  operation,
the ability to accept inputs at near-
ground potential, very low offset, and
open-collector outputs. In the circuit,
the output of IC1a goes low to indicate
that the battery has reached minimum
voltage, and that of IC1b goes low when
maximum voltage is reached.

IC2 is wired as two flip-flops, one for
discharging (IC2a,b) and one for charging

(IC2c,d). Pressing "Cycle" sets the
discharge flip-flop and clears the charge
flip-flop (via 02). When the battery

reaches minimum voltage, or "Charge" is
pressed, the discharge flip-flop s
cleared and the charge flip-flop is set.
The battery reaching full charge clears the
charge flip-flop but does not set the
discharge flip-flop. The status LEDs are
driven directly by the two flip-flops,
which also drive the output stage. The
latter consists of a discharge circuit -

s Fil s . when Q4 is turned on, the battery
RTINS o 26 discharges through R11 - and a constant
10004F current circuit consisting of QJ and its
. e ancillary components, which is turned on
mmrTmcg . by an active-low signal (when IC2 pin 11 is
o | T i high, QJ is driven fully off and passes no
m current).
WREF
PIM 3 11 .
PIN 14 ICZ
=]
RE EDQ% (SEE
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Vi PEL TAELE)
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pressed. Cycle mode discharges the
battery to its minimum safe voltage,
and then switches to charge mode, in
which the unit functions as a constant-
current charger, automatically turning
off when the battery reaches full
charge. If the Ni-Cad is already below
its minimum safe voltage when
connected up, the unit will
automatically enter charge mode,
overriding the switches, which are re-
enabled when the battery rises above
minimum safe voltage.

Construction

Construction of the unit is quite
straightforward, either on the PCB or
Veroboard. Sockets are recommended
for the ICs, particularly 1C2 which is a
CMOS device. Do not forget the three
wire links on the PCB.

Table 1 gives component values
for AA size (500mAh) cells (see later
for details of use with other battery

sizes). The circuit will work with
batteries of up to eight cells.
Remember that R11 will get hot,
since the battery is discharged
through this. For power ratings over
4W, this component should be

mounted off the board, preferably
outside the box, to aid heat
dissipation. Some of the transistors
are fitted with heat sinks; Q1 has an
aluminium heatsink (see overlay), Q3
and Q4 have pus;j fit TO5 heat sinks.

Testing and Calibration

Check the voltages across C3 and C4.
Both should be in the range 1.6.5 -
17.4 V. If not, the power supply
section should be investigated. The
precise values do not matter, since
the calibration will allow for some
variability.

If the power supply is working
properly, the unit can be calibrated.
RV1 is set to the minimum safe
voltage for the battery; this is 1.1 V
per cell (4.4V for a four cell battery).

An accurate, high resistance
voltmeter connected to pin 8 of IC1
will enable the voltage to be checked.
RV2 (full charge voltage) must be set
rather more accurately, since the step
in voltage which a Ni-Cad exhibits as it
reaches full charge is quite small. The
best method is to set the voltage too
high at first; about 1.7 V per cell on
IC1 pin 11 is adequate. The operation
of the unit is then checked with a

PROJECT

PBll

PBQl

battery which is known to be in full
working order; at this stage the circuit
should perform as described above,
except that it will not turn off after
charging. The charging current can be
checked; it should be 0.1 of the cell
capacity (e.g. about 50mA for 500mAh
(AA) batteries). The test battery is then
left on charge for a long period - 20
hours, if flat. This guarantees that it
stabilises at full charge voltage. Since
the charging is constant-current, there
is no risk of damaging the battery by
charging for too long. At this point,
VR2 can be slowly turned down until
the circuit just switches off, and the
setting re-checked. The unit is now
completed.

Modifications

The  circuit was  originally
designed for AA size (500mAh)
Ni-Cads, since these are the most
widely used, but it can easily be
adapted for other sizes by changing
R9 and R10. These are calculated from
the quoted values simply by reducing
the resistance and increasing the
wattage in proportion to the capacity;
so for a 1 Ah six-cell battery, R9
would be 50R 1W and R10, 6R 15W.
(The values do not have to be
absolutely exact, of course). For cells
over 1 Ah capacity, it is best to
upgrade Q3 and Q4; since the circuit
will be on for long periods it is
advisable to rate components
generously, especially heat sinks.
Replacing Q3/Q4 with BD132/BD131
respectively, mounted off the PCB on
a suitable heat sink, will enable the

BUYLINES

_+..
BATTERY
__..
R2,3,6 10k
R4,5 1k2
R9,10 See text
VR1,2 10k multi-turn
preset pot
CAPACITORS
C1 1000u 40V PCB
mounting
electrolytic
C2 100u 25V PCB
mounting
electrolytic
C3,4 220n polyester
SEMICONDUCTORS
IC1 LM339
1C2 4011B
Q1 BC108
Q2 BD131
Q3 2N2905 (but see
text)
Q4 2N3053 (but see
text)
D1 18V 400mW Zener
D2 1N4148 or similar
D3 400mW Zener (see
Table 1)
LED1,2 Any 0.125” LED
BR1 WO2 or similar
bridge rectifier
MISCELLANEOUS
PB1,2 Min push-to-make
switches
SW1 Tw_o-gole mains
switc
FS1 1A mains fuse and
holder
T Mains transformer,
15V 1A secondary
(but see text)
Two 14-pin DIL sockets, case to suit,
battery connectors, heatsinks as
required (see text).

No of D3 R9 R10
cells voltage ohms/watts  ohms/watt
2 10 210N1 4.712
4 8.2 160/0.5 10/4
6 5.1 100/0.5 1317
8 3.6 68/0.25 18/10

Nothing to cause any problems here.
PCB through PCB service page, case a
la carte (to choice), semiconductors
all readily available -when was the
last time we published such a
trouble-free project?

unit to cope with cells up to about 4
Ah. As a rough guide, allow 1 Watt
dissipation per Ah cell capacity when
choosing heat sinks.

Remember that the heat sink on Q1
may need upgrading also. Allow a
dissipation of 1.2 W per Ah cell
capacity.



TEST EQUIPMENT CE

ALL MODELS ON DISPLAY
OPEN SIX DAYS A WEEK
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HAND HELD aWith free carry case
KD25C=13 range 024 OC 2 meg shm mg

£34.96

£34.40
7030+ As 6010 but 0.1% basic. £41.30
KDB15=16 range 10A OC.2 uzaplm His tesier £39.85
lﬂ 30 rangs 10A AC/DC. 20 meg plus kle

“ . £60.95
D30 18 range 0.2A AC/0C 2 meg ohm £41.95
HD30/8B As above xl- conl. ln";'z'u .50
IIBI 22 range 10 AC/DC 2 meg ohms plus cant.

buzzer £58.95

DM2350 # 2] range 10A AC/DC 20 meg shm
minlakure hand held suta range 24
Beckman T10034 range 10A AC/0C

20 meg ohm

RETAIL ® MAIL ORDER ® EXPORT o INDUSTRIAL ¢ EBUGA‘I‘IOHM.

85 §ifam 260024 range LCD 2A AC/DE

I!cclmun T110As T100 plus Cont. fest.

Sifam zzwm rangs 2A AC/0C
20 mag ob

£39.95 +0plonal an'y case £2.95

BENCH MODELS

tmﬂunal LEU 2A AC/DE :
LED 10A AC/DC EB8 25

TM3S1e NMMLCDIDAIE/DI: £113.88

o(0gtioaal carry case £6.84

2001 280 Mon LCD 10A AC/DC plus Srange

Cap. Mter £1

'I'Hlstl'},ﬂ IILWIW*!MHMMZ%I!‘.I 1,00

lmaﬂi.m#.ll.l:ﬂmry aclity 0.05%) ¢l7l IIJ
basic version of ahove

1504 trus RMS version .25

£39.95

Metrix (ITT) professional 315 « 4% digit
DMM's standard & true, RMS 4 mdlll mcl:ed
00 - £201.26

FREQUENCY COUNTERS

PREZJ0A M#? hand bald gscket 8 diph LED £77.80

8110A 8 dpit LED bexch 2rarge 100 MH2 £77.00

61089 gh LED banch 2 rasges B00 MZ £113.85

SO 5098 LE0 g | £17800

160 40 Al £12650

TE0 o8 ot L8 20 a2 £166.78
Proscators | Extniog taoge o

s ra mest Countars

Trom BN -

s ; £74.00

ELECTRONIC INSULATION TESTER

A1 500 V/0-1000 with ¢arry £63.00

MULTIMETERS [uk ¢/P 650
NMI (22 20K/V 10A OC 22 range
&cont. bazzer

£13.50
gzlmz 20KV

ETCSOnD,

Range doukler. 104 OC.
TIMK 500 23 rangea 30K/V. 12A 0C phis
coat buzzer.

£24.75
£10.85

RHSEA 20K/V. 22 range pocket
ETU 102 14 range 2(/V pockat

B30A 25 rangs 30K/V. 10A AC/0C overload
pretection. efs. £23985

80T 23 rsage 100V, Lrgn scale
TONALY G g g V- Larae

AT1020 18 rangs 20K/V. Deluxs plus Hia
[

£39.95

£18.95
£15.96

£74.754

YN SEDTR 19 rangs 20K/V plus Hte lestar
Metrix Profexyloasl awtiimaters
ck-3 mmdela from
VARIABLE POWER
SUPPLIES ux c/7 £1.00)
PP2410/12/244.0/1A

.00
PP2433anp verzisn £359.95

ODEl TAL BRMOMETER

Wl LBU wcu «150° with

€43.00 | 19617100 KHz 1o 158 M

THIGH VOLTAGE METER

 SIGNAL GEN EIIATDIIS mn/um T

mncml : Nl tine/aquars/

I |trlangte/TTL alc TG100 | K2 - 100 KHZ

TB1020.2HZ - 2MHZ
PULSE

TE10S Varlous lacliitles 5 HZ - 5 MHZ
AUDIO : Multiband Sine/Square
LAB27 10Hz to 1 MHz

a’l 20 Hz t0 200 KHz (LI51 £94.50)

88402 100 KHz to 30 MHz ﬂi:li‘l!ﬁ)

£90
£83.50

£69.50
£78.35

0SCILLOSCOPES ,

Full speiicaton anymodal nraquest. SAEby post
"HM' Sories HAMEE: 'SC’ THAMDAR:

'CS' TAID: 3" CROTECH ‘DT Salgan

SINGLE TRACE UK C/P £.00

3030 15 MHZ 5m¥. 85mm lubz plus component
teatsr C/P £3.00 £1
SC110A® Miniaturs 10 MHZ balery portable

Puslires
NMWS 15 MHZ 2mV. Bx 7 display plus
componant lester C/P £3.00 1
-nplluml earr y case £6.84 AC adaptor £6'69

£12.50

Wll. TIAI:E (UK C/P £4.00)
DY 520 Dual 20 MHZ £241.50
HM203/4 Ousl 20 MHZ plus componant

testar £303.860
CS15824 Dual 10 MHz (List £321.00) £269.50
3131 Dual 15 MHZ + companant lsster £276.00
CS1568A Dual 20 MHZ All faclilies | LisI £401.35)

HM204 0usl 20 MH2 plus campanen tealer e
sweep delay. £41
81620 Dyal 20 MHz with extra luciillles

LI 3tE508.30) £483,00
0X710 Mstr 1x dual 15 MHZ + companent fedes

OPTIONAL PROBE KIT§ .
-X1-£2.85 X1- XI0 £10.50 X10 £8.45 X100 £18.

.10
71.00

Direct raadl ng 0/40 K.
20K/Voit. [UKC/PEBSp) £23.00

$73000/300A: 0/800
m OII Koll 9ranges
|

| DIGITAL C AP ACITANCE
METER

0.1 pl %0 2000 mid LED Branges ;
OM6013 £52.78 {Carrycose £2.55)

| TRANSISTOR TESTER

Direct reading PNP: NP, elc.
£2

c1
(UK C/P B5p)

ALSO AT HENRYS RADIO.

404/406 EDGWARE ROAD. LONDON. W2. TEL:
HENRY'S COMPONENT SHOP, TEL: 01-723 1008

Bt |
AUDIO €LECTRONIC

301 EDGWARE ROAD. LONDON W2 1BN. TEL:

Cubegate
Limited

01-724 3564

01-724 0323

THE POWERFET

SPECIALISTS

OEM USERS

Pantechnlic present the most adaptable high poweredamplifier ever.

FETSYSTEM amp
Features:

® HIGH POWER. 1.2KW (single ended).

@® LOW VOLUME. 1/15 Cubic foot Inc. Heat Sink.

® VERSATILE. Delivers more than 1KW into %2 to 8 ohms.
OR 2 x 600W into 2to 8Q

OR 4 x 300W into 2 to 4 2 (200W into

1 x 600W into 2 10 8Q

1 x300Winto2to 492

1x150Winto4to 82

Etc. Etc.

Having beencloselyinvolvedinawide variety of OEM applications of
their amp boards, Pantechnic became aware of numerous imple-
mentation problems often left untackled by other amp board menu-
facturers. These problems specifically of size and thermal efficiency
became particularly aggravated at high powers and considerably
lengthened OEM product development time.
Bylncludingthermal designinthe totality of boarddesignithasbeen
possible to reduce the size of the efectronics, and increase the
efficiency of the transistor to heatskink thermal circuit. The com-
bined effect of thishas been to dramatically increase the volumetric
efficiency of the amplifier/heatsink assembly. The SYSTEM Amp
offers 1.2KW of power in a space of 102mm x 102mm x 77mm,
excluding PSU and Fan.

The basis of this considerable advance is the PANTECH 74 Heat
Exchanger, newly designed and manufactured by us. By
eliminating the laminar airflowfoundin conventional, extruded heat
sinks, heat transfer to the environment is greatly enhanced.

The flexibility of the 1.2 KW amp stems from its division into 4 poten-
tially se parate amplifiers of 300W each (downrateable with cost sav-
ings to 150W.) These can be paralleled,Increasing currentcapabillity
or seriesed (bridged in pairs) doubling voltage capability. In conse-
quence a large variety of amplifier/load strategies can be imple-
mented.

As ever Pantechnlc offer a full range of customising options includ-
ing DC coupling, ultra high slew etc. Contact Phil Rimmeron 01-800
6667 with your particular application problem.

P.S. Specs, as ever, are exemplary.

OR

OTHER POWERFET AMPLIFIER MODULES

Mods! Price Range Dyn-losda Notes
(Rma)

“PFA100 20.65 $0-150W Physically small (32 x 78 x
108mm)

*PFA200 27.35 100-300W 41 Bau High watte/€ ratio

PFA/HV 36.04  200-300W 4 ,8u.160 5dB dynamic headroom
Drives 70Vlinedirect.

*“PFAS00 42.00 250-800W 20,40,80 25A cont output current

§2.50 mounted on type 74 Heat Exchanger (see below).

*The power output of these amplifiers can be increased by approx
15% with no diminution In quality by adding PSU102(£7.61) to your
existing power supply.

Some Other Products & Components
Type 74 Heat Exchanger. Dissipates 300 W (1.2KW fan cooled)
£7.50
25A 400PIV Bridge Rect £2.17
10,000uF 80v electrolytic with clip £4.75
PAN20 Pre-amplifier module. Very low noise and distortion £7.61
PAX2/24 2 Way active crossover (specify frequency) £10.10
PSU103 Powers 2 x PAN20 + 2 x PAX2/24 £6.91
PAN13987 20W power amp. (LOW THD) £5.04
PSU101 Powers 2 x PAN1397 £3.43
Transformer for above £4.30 (Inc. postage)

TOROIDAL TRANS FORMERS
with special low flux windings
Nom.VAC 160VA 225VA 300VA S0QVA 625VA 750VA

40-0-40 10.43 12,00 13.04 -
45-0-45 12,00 13.04 16.988

50050 = 16.98 19.84 22.00
70-0-70 16.98

{for PFA/HV)

Transformer prices Include postage. Ask for leaflet “Choosing a Translormer.”
Carriage 75p. Add VAT at 15% to all prices.

THE POWERFET SPECIALISTS

pantechnic

Mail order only 1o
Dept ET1/9 148 Quarry Street, Liverpool L25 6HQ
Telephone 051-428 8485
Techt
Phil Rimumer 01-800 6667

anquiries




TOROIDALS

The toroidal transformer is now accepted as the standard in
industry, overtaking the obsolete laminated type. Industry has
been quick to recognise the advantages toroidals offer in size,
weight, lower radiated field and, thanks to L.L.P., PRICE.

Our large standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within 7 DAYS
together with a short lead time on quantity orders which can be
programmed to your requirements with no price penalty.

% Gold service available.
21 days manufacture for urgent
deliveries

rders despatched
within 7 days of
receipt for single or
small quantity oxders.

%5 year no quibble
guarantee,

SERIES SECONDARY RMS SERIES SECONDARY RMS SERIES SECONDARY RMS
TYPE No Voits Current ERIce pe No Voits Current PRICE LS No Valts Current e
Wt W WY
&6 ‘Qe “E 120 VA  4x010 646 10.00 300va 7x013 15415  10.00
90x40mm 4x011 949 6.66 110x50mm 7x014 18+18 8.33
215 VA 0x010 96+(:; (1).25 " 142IKR :xglg }é‘}é 2.33 i 7x015 22422 6.82
62x34mm 0x011 +9 .83 egulalion 4x + X Regulation 7x016 25+25 6.00
0.35Kg  0x012  12+12 0.63 £5 1 2 1%  4xQ44  18+18 3.33 £742 6% 7x017  30+30 5.00 £1 0.88
Regulation 0x013  15+15 0.50 . 4x015 22422 272 +p&p£172 7x018  35+35 428 +p&pf£2.05
19%  0x014  18+18 042 +p&pf£0.78 4x016  25+25 240  +VATE£1.37 7x026  40+40 375  +VAT£1.94
0x015 22422 034  +VAT£0.89 4x017  30+30 2.00 TOTALE£10.51 7x025  45+45 333 TOTAL£14.87
0x016  25+25 030 TOTALE6.79 4x018  35+35 1.7 7x033  50+50 3.00
0x017  30+30 0.25 :xggg ; ; g :) .gg 7x028 110 2.72
R . X I 7x029 220 136
(encased in ABS plastlc) 4x030 240 0.50 7x030 240 1.25
30va  1x010 6+6 2.50
70x30mm  1x011 9+9 1.66 £5 49 160va  s5x011 9+8 8.89 500vA 8x016 25425  10.00
0.45Kg  .1x012  12+12 1.25 K 110x40mm 5x012  12+12 6.66 140 x60mm 8x017  30+30 8.33
Reguiation 1x013 15415 1.00 +p&p£1.10 1.8Kg  5x013 15+15 5.33 8x018  35+35 714 214 38
18% 1x014 18+18 0.83 + VAT£0.99 Regulation 5x014 18+18 4.44 £8 43 Regulation 8x026 40+40 6.25 o
1x015 22422 068 TOTAL£7.58 5x015  22+22 3.63 u a% 8x025  45+45 555 +p&p£2.40
1x016  25+25 0.60 5x016  25+25 320 +p&p£1.72 8x033  50+50 500 +VATE£252
1x017  30+30 0.50 5x017  30+30 266  +VAT£1.52 8x042  55+55 454 TOVAL£19.30
5x018  35+35 2,28 TOTALE£11.67 8x028 110 4.54
50va  2x010 6+6 4.16 5x026  40+40 2,00 8x029 220 227
80 x35mm  2x011 9+9 2.77 5x028 110 1.45 8x030 240 2.08
09Kg  2x012 |§nz 2.08 5x028 gzo 0.72
Regulation 2x013 15+15 1.66 5x030 40 0.66
13%  2x014  18+18 1.38 £6.13
2x015 22422 113 +p&p£L3s 625va  9x017  30+30 10.41
22016 25+25 1.00 +VATE1.12 140 x 75mm 9x018 35+35 8.92
2x017  30+30 0.83 TOTAL£8.60 225vA  6x012 12412 9.38 _ 9x026  40+40 7.81 £1 7 1 2
2x028 110 0.45 110x45mm 6x013  15+15 7.50 Regulation 8x025  45+45 6.94 .
2x029 220 0.22 22Kg  6x014  18+18 6.25 4% 9x033  50+50 625 +p&pL£25S
2x030 240 0.20 Regulalion 6x015  22+22 5.11 81 9x042 55455 5.68  +VAT£2.95
7% 6x016 25+25 4.50 o 9x028 110 5.68 TOTAL£22.62
80va  3x010 6+6 6.64 6x017  30+30 375 +p&pf2.05 9x029 220 2.84
90 x30mm 3x011 9+9 4.44 6x018 35+35 3.21 +VAT£1.78 9x030 240 2.60
1Kg  3x012  12+12 3.33 £6 66 6x026 - 40+40 2.81 TOTALE13.64
Regulation 3x013 15415 2.66 . 6x025  45+45 250
12% gxg1g ;go;g 2.22 +;‘>Is?£:1.2762 6x033  50+50 225
x01 + 1.81  +VATEL 6x028 110 2.04
3x016  25+25 160 TOTAL£9.64 6x029 220 1.02 A,LSO AVAILA_BLE .
gxg;; 3(11:30 A;g 6x030 240 0.93 Sizes up to and including 5KVA are
X A .
3x029 220 036 manufactured to order.
3x030 240 0.33

The benefits af ILP toroidal transformers
ILP toroidal transformers are only half Ihe weight and height of their laminated
equivalenis. and are avaitable with 110V, 220V or 240V primaries coded as follows:

IMPORTANT : Regulalion — Ajl voltages quoted are FULL LOAD. Please add regulation ligure to secondary
voltage (o oblain off lcad voltage.

For 110¥ primary insert 0% n place of “X ™ in fype number.

For 220V psimary (Eurape) insert *1” in place of “X" in type number.

For 240V primary (UK) insert 2" in place ol "X " in type number.

Also available at Electrovalue,Maplin, Technomatic and" Barrie Electronics.

C

OST PROFESSIONA

For mail order please make your crossed cheques or postal
orders payable to ILP Electronics Ltd. Barclaycard/Access
welcome. Trade orders standard terms.
Post D ILP Electronics Lid, Graham Bedl House. Roper Close.
Cantevbury CT2 7EP. Kent. England
Telephone (0227) 54778 Telex 965780

(@ Grvision of

l iLP Electromcs Ltdy

TRANSFORIVIERS

TEST INSTRUMEN

(Selemic

Hand Held
Analogue and
Digital

FREQUENCY METERS
ANALOGUE MULTIMETERS
DIGITAL MULTIMETERS
FUNCTION GENERATOR

OSCILLOSCOPES
POWER SUPPLIES
LOGIC PROBE
SCOPE PROBES

* 4 % % %4 % %

Multimeters

16 Models
from £18.75

FREQUENCY METERS
100MH ,, 600MH4, and 1GH, Models
from £67

Write or phone for illustrated test
instrument catalogue and price list
Black Star Ltd.

9A, Crown Street

St. Ives, Huntingdon

,|  Cembs.PE17 4EB
Tel: (0480) 62440 Telex 32339
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FEATURE

IC UPDATE

Here are some more new ICs this month - ones that we do

know you can buy!

74L5608 Memory Cycle

Controller

® Provides correct timing for memory cycles

- read cycle

- write cycle

- read-modify;write. cycle,

_"RAS"-only refresh cycle

® Page or normal modes

® Stand alone controller for CPU-to-memory interface

® Also designed to be part of a three-chip set consisting
of LS600 through LS603, LS604 through LS607, and LS608
® RAS output is 3-state to share bus with L5600

@® (ritical times are user RC-programmable to optimise
system performance

The LS608 memory cycle controller is designed to
interface between a microprocessor and  dynamic
RAM memories. It contains six RS latches, five D-type flip-
flops, and more than 50 miscellaneous gates on a
single chip, The LS608 combines maximum flexibility
and ease of programming via RC nodes to allow
optimum memory cycle performance.

After the user has selected and attached RC networks
to pins 1, 12 and 15, the LS608 will deliver proper
RAS, CAS, and READ/WRITE output signals to execute
one memory cycle as the start input is switched from
low to high. The actual cycle executed will depend upon
steady state input conditions of the LS608 as indicated
in the table below.

INPUT CONDITIONS

PIN PIN NAME
1 RC PRECHARGE

2 PN IN

3 RIWIN

4 RMW IN

5 R/W OUT

6 RAS ENABLE IN

7 RAS OUT
e
NS
&N >
PR S
oS &
R A K & &
MEMORY CYCLE mooe & o0 @ @& 8o
< S T T e & 9 TAS OUT
READ H H H L H t L 10 CAS HOLD IN
WRITE PAGE H L H L H t L
READ-MODIFY-WRITE H H L L H L
READ L H H L H I L 11 ROWIC6L (or
WRITE NORMAL L L H L H t L MEMBSY) ouT
EE/:RDE—S-’TODIFY—WRITE L H L t : 1 }: 12 RC RAH
EXTERNAL REFRESH REFRESH H H L
H « High; L = Low; * = Irrelvant; t = low-to-high transition 13 START IN
14 REFRESH IN
Absolute Maximum Ratings 15 RCCAS LO
Supply voltage, V.
16 Ve

7V
Input voltage 7V
Off state output voltage . S.5°V
Operating free-air temperature range 0°Cto 70°C

RC PRECHARGE[ T [16]cc
PN IN[E] [15]Re cas Lo
R IN[E] [[4] REFRESH I
Rty IN[] [15]=TART I
R OUT[E] [15]Re RAH

RAS ENABLE IN[E| 1] ROt/ CoL ouT

rAs oUT[T] [10]cAs HOLD
anp[E] [9]chs out
TOPVIEW

Fig. 1 Pin out of the 74LS608.

Pin Function Table

FUNCTIONAL DESCRIPTION

User-programmable timing mode for
precharge/CAS high and high).

When low, allows a normal read or write
cycle. When high allows page mode read
or write cycle. Holds RAé continuously low
while CAS and column addresses are
sequenced.

When high, initiates a read cycle (holds
R/W OUT high) and. when low, initiates a
write cycle (holds RW OUT low) if pin 4

is high and pin 14 is low.

When low, enables read-modify-write cycle.
R/W IN must be high at the start of the
RMW cycle.

When high, indicates a read cycle is in pro-
gress. When low, indicates a write cycle is
in progress. Normally ties to a W memory
input in a system.

When low, enables RAS output. When
high, RAS is in the high-impedance or third
state.

3-state row-address-strobe output controlled
by RAS ENABLE_IN. In the three-chip con-
trolterset, the RAS output of the ‘LS608 ties
to the RAS output of the refresh controller
(LS600 through LS603).

Device and substrate ground.
Column-address-strobe output.

When low, allows CAS to latch in low state.
When high, latch is removed. Can be used
to improve data retrieval during read cycle.

"Drives memory address multiplexer select

input, and indicates BUSY condition to
processor.

User-programmable timing mode* for row
address hold time (high level at ROW/COL
oum).

When changed from low to high, initiates a
memory cycle.

When high, enables RAS-only refresh cycle.
User-programmable timing mode* for col-
umn address strobe low time.

5-volt power supply terminal.

* All timing modes require a resistor to V. and a capacitor to ground Pro-
grammed time is approximately 0.29 RC.
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START—— | START

RAS EM S Il

RAS——

ROWACOL

11d5

CRS —tf——y /

ROVWACOL
| R IN

CAS HOLD = ety

H R/ OUT :
i FLH M|

TORCREAH T[T RC CAS LD | ke PRECHRARGE
(PIN 12) (PIN 15) (PIN 1)

Fig. 4 Normal read-modify-write mode.

NOTE: TAKING RAS EN HIGH TAKES RAS TO HIGH IMPEDANCE STATE AS INDICATED

Note that the read-modify-write cycle requires that R/W
should go low at a suitable time after CAS (depending on the
memory used). This cycle can be aborted (no write) by taking
RMW high to terminate it, as shown in Fig. 5.

Fig. 2 Normal read mode.

STF!RTJ |
START
RAS—
L | .

CAS—
| | CAS

ROWAGOL ——
| | ROVWACOL

[T

I

|'<—tPH|_
teHL

RANOUT—— tPHL "
RN
Fig. 3 Normal write mode. Fig. 5 Normal read-modify-write with abort after read.

Switching Characteristics (see waveforms for more detail) V. - 5V, Ta = 25%, C, = 45 pf to GND
FROM T0

PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MODE TYP UNIT
Lot START RAS 12 ns
towe (1) START 1 RAS 425 ns
to 2] START 1 CAS NORMAL READ 140 ns
o [1] START 1 TAS R, = 667 R 10 Vcc 405 ns
tma[2] START 1 RIW TTS v
tal1] START 1 RW NORMAL WRITE 440 ns
[ CAS HOLD! CAS TO ns
2] START 1 ROWICOL oV NORMAL READ 125 ns
te.f3) START 1 ROW/COT SGLIM 670 ns
tra RWI R'W 14 ns
tusl4] RW - v, NORMAL RMW s ns
.y RM—imw“ p R4L = 667 R 10 Vec 5 n
tuulS] RMWT ROWI/COL 320 ns
(. RAS ENI RAS R, = 667 R to GND 15 ns
ta RAS ENI RAS R, = 667 Rto Vcc 17 ns
% RAS ENT RAS R, = 667 R to GND D CLU LA LY 10 ns
tnr RAS ENI RAS R, = 667 R 10 Ve 17 ns

NOTE: Measurement point for all t,,, output pulses is 2.9 V. Measurement point for all t,; output pulses is 0.8 V. All other measurement
points are 1.3 V.

(1) Depends on RC network at pin 12 (2k0, 180 pF used for testing) and the RC network at pin 15 (SkO, 180 pF).

[2) Depends on RC network at pin 12 (2k0, 180 pF).

(3] Depends on RC network an pin 12 (2k, 180 pF), pin 15 (SkO 180 pF7, and pin 1 (SkO, 180 pF).

(4] Depends on RC network at pin 15 (SkO, 180 pF).

(S] Depends on RC network at pin 1 (SkO, 180 pF7.
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ROWCOL
Recommend Operating Conditions MIN NOM MAX UNIT
Supply Voltage, V- J 475 5 525 ¥ -
High-level output current, ROW/COL -0.4
lon RAS -2.6 MA =
. All others -1.2 E —

Low-level output current, ROW/COL 8 PR Eries 13708 DEVICES
lo Al others 24 Bl il

RIW, RMW, PIN, or i
Set up time, t,, REFRESH to START 20 nS w0

- CAS HOLD to CAS 20 J

Hold time, t, 0 nS FbhREas TOFIN 14

RC, RAH 0.1 2 O COUNTER TALEE0E
External timing resistor, RC TAS LO, RC =

PRECHARGE 1 6 HIGH FoR

0 70 °C LG FOR

Operating free-air temperature, T,

READVANWRITE

Fig. 6 Typical circuit for use with 64K by 1 DRAMSs; for refresh, pin 14 is taken high, pin 13 is pulsed high, and refresh address is placed on the

memory devices address pins.

LF13331/2/3, LF13201/2 Quad
Analogue Switches

DISAELE

DISAELE

4 15 1z ju

Iy D4 54 Wer 830 D3 INg My D4 sS4 e 83 D3 INg
5 lis Jia fis he Ju jo e |1s |15 14 N3 Ji2 ju ho s
LF13331 LF13332
|1 2 2 & |F [ | [B |1 2 2 18 |5 [6 |F |8
Iy DI St Wp -V S2 D2 INg I DI 51 Vg g 52 D2 INp
TOP YIEW TOP VIEWY

DISABLE
Iy D4 54 Wee §3 D3 INg Iy D4 S4 +ge NG 53 D3 Ing
6 Ji5s |4 B3 he Ju Jio g 65 Jis ha fi3 Jip Ju Jo s
NC--;L A,"_Nc T T
LF13333 LF13201
2] ‘v 7 L]
|1 zZ 12 2 |5 [6 |? |8 T 2 IB IF B |E F g
Iy DI 51 Wy Vg 52 D2 TNp I DI St Vg Wp 52 D2 INp
TOP VIEW TOP VIEWY
D4 S4 #Vec NC 53 D3 INg

o |9

LFi3202

Py
Exs

TOP YIEWY

Fig. 7 Pin outs: LF1331 is four normally open switches with disable;
LF13333 is two normally closed and two normally open with disable;
LF13201/2 are as LF13331/2 but without disable.

These devices are a monolithic combination of bipolar and
JFET technology producing the industry's first one chip quad
JFET switch. A unique circuit technique is emoloved to
maintain a constant resistance over the analog voltage range
of £ 10V. The input is designed to operate from minimum TTL
levels, and switch operation also ensures a break-before-
make action.

These devices operate from + 15V supplies and swing a = 10V
analog signal. The JFET switches are designed for applications
where a DC to medium frequency analog signal needs to be
controlled.

General Information

"ON" resistance are essentially independent of
analog voltage or analog current. The leakage currents
are typically less than 1nA at 25°C and less than 100nA
at 125°C in both the "OFF" and "ON" switch states and
introduce negligible errors in most applications. Each switch
is controlled by minimum TTL logic levels at its input and is
designed to turn "OFF" faster than it will turn "ON". This
prevents two analogue sources from being transiently
connected together during switching.

Because these analogue switches are JFET rather than
CMOS, they do not require special handling.

Logic Input

The logic input (IN}, of each switch, is referenced to two
forward diode drops (1.4V at 25° C} from the
reference supply (YR} which makes it compatible with
DTL, RTL, and TTL logic families. For normal operation, the
logic "O" voltage can range from 0.8V to -4.0V with respect
to Vg and the logic "1" voltage can range from 2.0V to
6.0V with respect to Vi, provided Vi, is not greater than (V.
- 2.5V). If the input voltage is greater than Vcc - 2.5V,
the input current will increase. If the input voltage exceeds
6.0V or -4.0V with respect to Vg, a resistor in series with
the inputs should be used to limit the input current to less
than 100 pA.

Analog Voltage

Each switch has a constant "ON" resistance (R,,) for
analog voltages from (vee + 5V)to (Vcc - 5V). For analog



voltages greater than (V¢ — 5V), the switch will remain
ON independent of the logic input voltage. For analog
voltages less than (Vi + 5V), the ON resistance of the
switch will increase. Although the switch will not operate
normally when the analog voltage is out of the previously
mentioned range, the source voltage can go to either
(Ve + 36V) or (Ve + 6V), whichever is more positive, and
can go as negative as Vg without destruction. The drain
(D) voltage can also go to either (Vi + 36V) or (V + 6V),
whichever is more positive, and can go as negative as (V¢
— 36V) without destruction.

Analog Current

With the source (S) positive with respect to the drain
(D), the Roy is constant for low analog currents, but will in-
crease at higher currents (>5 mA) when the FET enters the
saturation region. However, if the drain is positive with
respect to the source and a small analog current loss at

+Hioe

Wy O———y
L‘l DISAELE

-
Ipie 10K
\"R}SHBLE
- T o

Fig. 8 Use of the disable node.
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high analog currents is tolerable, a low Ro. can be main-
tained for analog currents greater than 5 mA at 25°C.

Power Supplies

The voltage between the positive supply (V) and
either the negative supply (Vi) or the reference supply (V)
can be as much as 36V. To accommodate variations in in-
put logic reference voltages, V, can range from Vi to (Vc
— 4.5V). Care should be taken to ensure that the power
supply leads for the device never become reversed in
polarity or that the device is never inadvertently installed-
backwards in a test socket. If one of these conditions oc-
curs, the supplies would zener an internal diode to an
unlimited current, and result in a destroyed device. .

Disable Node

This node can be used, as shown in Fig. 8, to turn all
the switches in the unit off independent of logic inputs.
Normally, the node floats freely at an internal diode drop
(=0.7V)above V;. When the external transistor in Fig. 8 is
saturated, the node is pulled-very close to V; and the unit
is disabled. Typically, the current from the node will be
less than 1 mA.

Absolute Maximum Ratings
Positive Supply — Negative Supply (Vec — Ve 36V
Reference Voltage Ve < Ve <V
Logic Input Voltage
\/g - “.()\/ ﬁ; \/lN s; \/g *‘ (3.()\/
Analog Voltage
Ve SVi SV +6V; V,\Vg + 36V-

Analog Current [1.1<20 mA
Power Dissipation (Note 1)
Moulded DIP (N Suffix) 500 mW
Cavity DIP (D Suffix) 900 mW

Operating Temperature Range 0°C to +70°C

PARAMETER CONDITIONS MIN TYP MAX UNITS
?ON’’ Resistance Vy=0, 1o = 1mA T, = 25°C 150 250 Q
200 350 o
ON’’ Resistance Matching T, = 25°C 10 50 Q
Analog Range +10 +11 \Y%
Logical /1’ Input Voltage 2.0 \
Logical *’0’’ Input Voltage 0.8 \%
Delay Time “ON’’ Vs = +10V T, = 25°C 500 ns
Delay Time, ‘“OFF"* Vs = £10V T, = 25°C 90 ns
Break-Before-Make Time Vs = +10V T, = 25°C 80 ns
Source Capacitance Switch “OFF,” V5 = +10V T, = 25°C 4.0 pF
Drain Capacitance Switch ““OFF,”” V, = +10V T, = 25°C 3.0 pF
Active Source and Drain
Capacitance Switch “ON,” V,; = V, = 0V T, = 25°C 5.0 pF
OFF’’ Isolation (Note 3) T, = 25°C -50 dB
Crosstalk (Note 3) T, = 25°C -65 dB
Analog Slew Rate (Note 4) T, = 25°C 50 Vius
Disable Current (Note 5) Tp = 25°C 0.6 1.5 mA
0.9 2.3 mA
Negative Supply Current All Switches “OFF,”” Vg = +10V T, = 25°C 43 7.0 mA
mA
Reference Supply Current All Switches “OFF,"" V5 = £10V T, = 25°C 2.7 5.0 mA
mA
Positive Supply Current All Switches “OFF”" Vg = +10V T, = 25°C 7.0 9.0 mA
mA

Note 1: For operating at high temperature the molded DIP products must be rated based on a +1000C maximum junction
temperature and a thermal resistance of + 1500C maximum junction temperature and are rated at + 1000c/w.
Note 2: Unless otherwise specified, VCC = +15V, VEE = -15V, VR = 0V, and limits apply; -250¢ TA +850C for the LF13331,

2, 3 and the LF13201,2.

Note 3: These parameters are limited by the pin capacitance of the package.

Note 4: This is the analog signal slew rate above which the signal is distorted as a result of finite internal slew rates.
Note 5: All switches in the device are turned "OFF" by saturating a transistor at the disable diode as shown in Fig. 8. The
delay times will be approximately equal to the ton or toff plus the delay introduced by the external transistor.



Friday November 25th 10am - 6pm
Saturday November 26th 10am - 6pm
Sunday November 27th 10am - 4pm

Improved venue

We have transferred Breadboard to Cunard International Exhibition Centre, so that we can offer improved facilities
to the visitor, including car parking and ease of access by rail, tube and car, all in a modern attractive setting.
We have also arranged a reduced hotel/rail fare package to attract enthusiasts from all parts of the country.

Planned features include

Full range of lectures planned over 3 days to cover most aspects of electronics and computing.
Electronics/Computing Advice Centre — manned by experts.

Demonstration of electronic organs and synthesisers.

Holography presentation.

Practical Demonstration on “How to produce printed circuit boards”.

Computer Corner — extensive display of computer hardware — “Try Before You Buy”.
Amateur radio Action Centre.

Computer controlled model railway competition.

Pick of the Projects — Demonstration of the best from ELECTRONICS TODAY INTERNATIONAL,
HOBBY ELECTRONICS and ELECTRONICS DIGEST over the past ten years.

10. Giant T.V. screen video games.

11. Robotic display.

CRNP N wR

Why not bring the family to the show and enjoy a weekend in
London? We have arranged a complete hotel package for our visitors
to the exhibition. All inclusive rail tickets also available. Send now for
details of what we, the organisers, can offer you.

Write to: Breadboard '83
ASP Exhibitions
145 Charing Cross Road
London WC2H OEE




electronics today international

BOOK SERVICE

How to order: indicate the books required by ticking the boxes and send this page, together with your payment, to ETI Book Service,
Argus Specialists Publications Ltd, 145 Charing Cross Road, London WC2 OEE. Make cheques payable to ETI Book Service. Payment in
sterming only please. Prices include postage and packing. Prices may be subject to change without notice.

O Getting Acquainted with your VIC 20 Hartnell

[ Getting Acquainted with your ZX81 Hartnell
BEGINNES GUIDES O Let your BBC Micro Teach you to program Hartnell
[J Beginner’s Gulde to Basic Programming Stephenson £4.95 [ Programming your ZX Spectrum Hartnell
[ Beginner’s Guide to Digital Electronics O The ZX Spec_trum E)_(plored HArtnell i
] Beginner’s Guide to Electronics O How to Des_lgn, Build and Program your own working Com
[ Beginner’s Guide to Integrated Circuits System Hglwlynd . .
[ Beginner’s Guide to Computers O BASIC Principles and Practice of Microprocessors Heffer

[ Beginner’s Guide to Microprocessors 0O Hints and Tips for the ZX81 Hewson .
0O What to do when you get your hand on a Microcomputer
Holtzman
COOKBOOKS [ 34 More Tested Ready to Run Game Programs in BASIC Horn
O Microcomputer Builders’ Bible Johnson
[ Digital Circuits and Microcomputers Johnson
(] PASCAL for STudents Kemp
0 The C — Programming Language KErnighan
J COBOL Jackson
[ The ZX81 Companion Maunder
[J Guide to good Programming Practice Meek
O Principles of Interactive Computer Graphics Newman
[ Theory and Practice of Microprocessors Nichols
J BASIC Cookbook K. Tracton 1] Exploring the World of the Personal Computer Nilles
[ MC6809 Cookbook C. Warren [ Microprocessor Circuits Vol. 1. Fundamentals and
Microcontrollers Noll
ELECTRONICS 0 Beginner’s Guide to Microprocessors Parr
O Microcomputer Based Design Peatman
[ Principles of Transistor Circuits Amos H ‘0 Digital Hardware Design Peatman
0 Design of Active Filters with experiments Berlin I 0O BBC Micro Revealed Ruston I
[ 49 Easy to Build Electronic Projects Brown : [ Handbook of Advanced Robotics Safford £12.1
O Electronic Devices & Circuit Theory Boylestad . [ 1001 Things to do with your own personal computer Sawusch £7.50
[ How to build Electronic Kits Capel I O Easy Programming for the ZX Spectrum Stewart £7.15
O How to Design and build electronic instrumentation Carr ] 0O Microprocessor Applications Hand_book Stout o £34.40
O Introduction to Microcomputers Daglecs [0 Handbook of Microprocessor Design and Applications
O Electronic Components and Systems Dennis Stout . £37.60
O Principles of Electronic Instrumentation De Sa O Programming the PET/CBM West £17.80
(] Giant Handbook of Computer Software O An Introduction to Microcomputer Technology Williamson  £6.20
[ Giant Handbook of Electronic Circuits O Computer Peripherals that you can build Wolfe £10.50
[ Giant Handbook of Electronic Projects ‘0 Microprocessors and Microcomputers for Engineering Students
O Electronic Logic Circuits Gibson and Technicians Wooland £6.

O Analysis and Design of Analogue Integrated Circuits Gray
REFERENCE BOOKS

[ Basic Electronics Grob
O Lasers — :I'he Ligt}t _Fantastic Ha.llmark .
i T oo s o Do Loty O Elactronic Engineers’Handbook:Fik
O Electronic Fault Diagnosie Loveday 5 liluctratod Dictionary of Misracomputer Technology
Boéd::sl)ook for Electronic Engineering Technicians Kauffman

(] Essential Electronics A-Z Guide Loveday
1 Microelectronics Digital & Analogue circuits and systems
] Handbook of Electronic Calculators Kauffman
J Modern Electronic Circuit Reference Manual Marcus
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[J Master IC Cookbook Hallmark

J Microprocessor Cookbook M. Hordeski
[J1C Op Amp Cookbook Jung

O PLL Synthesiser Cookbook H. Kinley

[ Active Filter Cookbook Lancaster

[ TV Typewriter Cookbook Lancaster

J CMOS Cookbook Lancaster

[ TTL Cookbook Lancaster

O Micro Cookbook Vol. 1 Lancaster
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[J 103 Projects for Electronics Experimenters Minis
[J VLSI System Design Muroga

[ Power FETs and their application Oxner

O Practical Solid State Circuit Design Olesky

[ Master Handbook of IC Circuits Powers

[ Electronic Drafting and Design Raskhodoff

[ VOM — VTVM Handbook Risse

O Video and Digital Electronic Displays Sherr

[ Understanding Electronic Components Sinclair i VIDEO
O Electronic Fault Diagnosis Sinclair

1 Physics of Semiconductor Devi Sze

[ Digital Circuits and Microprocessors Taub

] Active Filter Handbook

[ Designing with TTL Integrated Circuits Texas

[ Transistor Circuit Design Texas

[ Digital Systems: Principles and Applications Tocci
[ Master Handbook of Telephones Traister

O How to build Metal/Treasure Locators Traister

[ 99 Fun to Make Electronic Projects Tymony

[ 33 Electronic Music Projects you can build Winston

' Please send me the books indicated. | enclose cheque/postal order for £
COMPUTERS & MICROCOMPUTERS Prices include postage and packing.

(] BASIC Computer Games Ahl wish to pay by Access/Barclaycard. Please debit my account.

[J From BASIC to PASCAL Anderson

[ Mastering Machine Code on your ZX81 T. Baker

[J UNIX — The Book Banaham

[ Z80 Microcomputer Handbook Barden

[ Microcomputer Maths Barden

[ Digital Computer Fundamentals Barter

[ Visicalc Book. APPLE Edition Bell

O Visicalc Book. ATARI Edition Bell

O Introduction to Microprocessors Brunner

[J Programming your APPLE Il Computer Bryan

[] Microprocessor Interfacing Carr

[ Microcomputer Interfacing Handbook A/D & D/A Carr
[J Musical Applications of Microprocessors Chamberlain
[ 30 Computer Programs for the Home Owner in BASIC
D. Chance

[0 Microcomputers Dirkson

[ APPLE Personal Computer for Beginners Dunn

] Microcomputers/Microcomputers — An Intro Gioone A
[ Troubleshooting Microprocessors and Digital Logic Goodman £7.
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O International Transistor Selector Towers
O International Microprocessor Selector Towers
O International Digital IC Selector Towers

] International Op Amp Linear IC Selector Towers
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PROJECT

UNIVERSAL EPROM
PROGRAMMER

To use our Universal EPROM programmer, you've got to have
the software to drive it. Mike Bedford fills us in on what'’s

needed.

The logical choice of programming
language for a software package which
is required to perform critical
timing .and which contains large
frequently repeated loops, is
assembler. On the other hand, the
obvious choice of language for a
package which is intended to run on a
variety of different personal computers
is BASIC. The software presented here
is a compromise between the two: a
BASIC program which performs the 1/0
but which calls an assembler
subroutine for the time critical or
time consuming tasks.

The assembler routine starts at address
1C00, but this may need to be
relocated in order to fit in with the
memory map of some systems. If this
routine is relocated, the variable MC on
line 290 of the BASIC program will have
to be changed to the decimal start
address of the routine. Another
portion of the BASIC program which
may require tailoring to a particular
system is line 310. The variable PA on
this line  contains  the  start
address of the EPROM programmer
hardware as selected by the links on
the board. This address should also be
updated in the assembler subroutine
on line 23 which equates IC9PIA to the
start address.

Microtan 65 BASIC uses the
statement | = USR(X) to call a machine
code subroutine, having first POKE'd
the low order byte of the M/C address
to 34 and having POKE'd the high order
byte to 35. This is done on lines
4040-4060, 5030-5050, 6040-6060 and
7040-7060 of the BASIC program
and may require modification on
other machines.

Finally, the programming timing loop in
the assembler routine assumes a
processor clock frequency of the
750KHz as used on the Microtan. The
value loaded into register Y on line 143
of the routine will have to be modified

accordingly for other clock speeds (use
hexadecimal 27 for 1 MHz).

As far as entering the program is
concerned, the main BASIC
program is rather long and it would be
advisable to enter it in relatively small
portions, saving it after the
addition of each new section. This
suggestion is made for two reasons:
firstly it is difficult to concentrate for
sufficiently long to enter the whole
program at once without making
errors; and, secondly it would be
extremely frustrating if the computer
were to crash for some reason after
having typed in over 200 lines of code!

The assembler listing is rather long,
and will only be of interest to readers
wishing to modify the
software. For this reason we haven't
reproduced it here, but a copy may be

obtained by sending a large

1C00 4C 4C I1C 00 00 00U 00
1CI0 3C 3C 3C 34 34 34 18
1C20 3C 3C 34 34 3C 3C 3C
1C30 22 01 0Oi Ol O1 Ol o8
1C40 06 05 06 01 O1 Ol1 01
1CH0 0oB 1C C9 02 DO 03 4C
1C60 8D 24 BC A9 34 8D 25
1C70 BC A9 -00 8D 20. BC A9
1C80 BC 20 9C ID 20 62 1D
1C90 25 BC 49 08 8D 25 BC
1CAO A2 QU AC OB IC FO 10
1CBO Ct 35 FO B4 4C 13 1D
1CCO BC A9 FF 8D 24 BC A9
1CDO 1IC 8D 23 BC A9 00 8D
1CEO 28 1C 8D 26 BC 20 9C
1CFO A2 00 Al 35 8D 24 BC
1D0O0 5D 31 1C 99 20 BC AOQ
ID10 4C CB 1C 20 87 1D 60
1020 FO 09 AD 06 1C 8D 20
1030 1IC 8D 20 BC AD 06 IC
1D40 8D 20 8C AD 06 1C 29
ID50 26 BC AD 06 IC 29 20
1D60 3C 60 E6 35 LO 02 E6
1D70 AD 06 1C 29 E7 8D 09
1080 AD 06 IC CD 08 I1C 60
1D90 AD 04 IC 85 36 8BE 03
1DAO FD 60

stamped addressed envelope (or
international reply coupon) to the ETI
office -please mark the outer envelope
"PROGRAMMER

LISTING". Most wusers will find it
easiest to enter the hex code
directly.

Once the program and

subroutine have been entered and

recorded on cassette, it will be
worthwhile investing some time
carefully  checking  through the

program. It is quite possible that a
mistake may cause more than the
appearance of the all too familiar
SYNTAX ERROR on the screen: an error
in the software could easily
turn an EPROM programmer into an
EPROM destroyer!

Sample Run
On page 39 is a reproduction of

00 00 00 00 3C
18 18 10 10 18 12 10 12
3C 08 08 05 25 08 22
08 02 06
01 00 01 00 Ol
BC IC A9 8D 25
AE OC I1C BD
8n 25 BD 16 IC
03 4C 13 1D
9C ID
07 C9 FF
81 35 4C
34 8D 25
20 BC BD IF IC
ID 20 62 1D
oc IC
ID A2 FF
05 IC
4C 52 1D
29 10 FO
FO 08
08 AD
36 EE 05 IC:
1C AD 05 IC
A6 35 A4 36
IC 8C 04 IC

Fig. 1 Hex dump of the machine code -see text for details of how to obtain the
assembler listing, should you need it.



LIST

10 REM . . . EPROM SUPPORT PACKAGE
20 REM . . . M 0 BEDFORD MARCH 83
30 DIMC8(9)
48 DATA *NEW®, "BASE®, "HELP*, *READ"
50 DATA *PROGRAMME ", "VERIFY*, *TEST®
48 DATA "L 1 ST*, *HOOI FY*
70 FORN=1T0 9
80 READ C8(N)
98 NEXT

108 DIM H$ (1)

110 DATA *@ 123454789ABCDEF*

120 READ HHS

130 FORN=@ TO 1S

140 HS(N) = MIDSCHNS N+ 1, 1)

158 NEXT N

160 OIM T$(9)

170 DATA *2738° , “2714°,"2516" , "2732"
180 DATA “2732A" , *2532" ,~2764°, *2564°
190 DATA *27128°
260 FORN=1T0 9

210 READ T$(N)
220 NEXT N
230 DIM S(9)

233 DATA 1024,2048,2048,4096,4096
240 DATA 4896,8192,8192, 16384

250 FORN=1TO 9

260 READ S(N)

270 NEXT

280 REM . . . STARTADDRESS OF M/C ROUTINES
290 MO=7 168

300 REM. . . START ADDRESS OF PROGRAMYER
310 PA=48168

320 HR = INT(MC/256)

338 LR = MC-256XHR

368 POKE PA+ 1,48

370 POKE PA, 255

380 POKE PA+ 3, 48

390 POKE PA+2,255

400 POKE PA+7,48

410 POKE PA+&,255

780 PRINT CHR$<'12)

710 PRINT "EPROM PROGRAMHER SUPPORT PACKAGE® 720

PRINT3PRINT

730 GOSuUB leee

740 GOSUB 20800

750 GOSub 3606

753 GOSuUB 13606

760 PRINT

776 INPUT °X°;As

780 IF AS="E" OR AS="EXIT" THEN STOP
7?98 FOR N=f TO 9

800 IF AS=CS(ND OR AS=LEFTS$(CS(N), (> THEN 820

810 NEXT N

820 ON N GOSUB 1000,2000,3800,4000,5000 ,4000,7000,80800,9000 ,900

836 PRINT

848 GOTO 770

960 REM...NO SUCH CO®4ND

910 PRINT "COAND INVALILID®

928 RETURN

1860 REM...(N)EMW

1010 INPUT "EPROM TYPE® jAS

1628 FOR EN=1 TO ¢

1630 IF AS=TS(EN) THEN 1063

1040 NEXT EN

1658 PRINT °TYPE INVAILO®

1060 GOTO 10180

1065 POKE MC+12,EN-1

1070 RETURN

2000 REM...(B)ASE

2010 INPUT "BASE ADDRESS®" jAS

2020 GQSUB 10000

2030 IF A=99999 THEN 2010

2040 BA=A1BAS=AS

2050 RETURN

3000 REM...(HWELP

3010 PRINT:PRINT

3020 PRINT “COM4ANDS AVAILABLE 1" 3sPRINT
3630 PRINT " (N)BEW";TAB(16) | "(B)ASE"®
3640 PRINT °(R)EAD®3TAB(16) §1°(T)EST"

3058 PRINT °(P)ROGRRMMIE” ;TAB(16) 3° (V) ERIFY®

3860 PRINT °(L) 18T*)TAB(16) ;" (M) DDIFY*
3870 PRINT °(H)ELP*®3TABC(16) j°(E)XIT®

3890 PRINT °TYPE = *)T$(EN) jTABC14) j"BASE = " ;BAS

3100 RETURN

4000 REM...(R)EAD
4010 POKE MC+11,8
4020 GOSUB 1leee
4030 00SUB 14000
4040 POKE 34,LR
40350 POKE 33,HR
4040 1=USR(X)

4070 00SUB 13000
4080 RETURN

5000 REM...(P)ROGRAMHE
5003 POKE MC+11,2
S010 GOSUB !1eee
3020 00SUB 14000
5030 POKE 34,LR
5040 POKE 33,HR
S850 I=USR(X)

S840 00SUB 4015
Se7e GOSUB 13000
5080 RETURN

6000 REM...(V)ERIFY
4010 GOsUB 11008
6015 LNm-|

6020 POKE MCe 11,128
6030 GOSUB 14000
6040 POKE 34,LR
6030 POKE 33,HR
6040 1=UBR(X)

6070 Bm2SSXPEEK(MC+6) +PEEK(MC+S)
6000 IF BOFA THEN 6230
6099 A=PEEK(BA+8)
4100 GOSUB 12000
4110 Bo=ns

Fig. 2 The main BASIC program.

A=B
GoeuB 12008

(4 aid
A=PEEK(MCe 10)
G06UB 12000
LNaLN+ |

8 1F LNC1S THEN 4210

QET 29

JF ABC(29) = 19 THEN 4238
LN=8 s PRINT .
PRINT C8)° EPROM = *;MID8(A8,3,2) ;"
0JTO 6040

GOSUB 13000

RETURN

REM...(T)EST

POKE MC+ 11,1

SA=B |FAmS(EN) -1

GOSUB 14000

POKE 34,LR

POKE 35,HR

1mUSR(X)

PROJECT

MEMORY = *)MID8¢DS,3,2)

IF 2S6XPEEK(MC+6) +PEEK(MC+3) )FA THEN 7100

PRINT "EPROM NOT ERASED®
GOTO 7110

PRINT "EPROM ERASED®
GOSUB 13606

RETURN

REM...CLYIST

GOSUB 11000

PRINT

LN=-]

FOR N=BA+SA TO BA+FA
LNaLN+ 1

IF LNC13 THEN 8108

GET AS

IF ASC(AS) = 13 THEN 8170
LN=831PRINT

A=N=-BA
BOSUB 12000
oe=AS

A=PEEK(N)

2=t

IF A>32 AND AC128 THEN 2$=CHR$(R)

GOSUB 12000 .

PRINT 8831TAB(?> ;MID$(AS,3,2)31TAB(12) 128
NEXT N

RETURN

REM...(M)ODIFY

INPUT "ADDRESS" ;A

GOSUB 100080

‘IF Am99999 THEN 9010

B=A
A=PEEK(A+BA)
GOSUB 12000

PRINT "VALUE = ")MID$(A$,3,2) ;TAB(16) }*NBJ VALUE = °3

INPUT AS

IF As="X* THEN 9118
AS="00" +AS

GOSUB 10080

1F. A=99999 THEN 9060
POKE 8+BA,A

RETURN

10000 REM...HEX DECOD!

IF LENCAS) <24 THEN 10070
AmO

FOR N=1 TO 4

FOR 1=8 TO 13

IF H8<I) = MIDS(AS,N, 1) THEN 10080
NEXT 1

A=99999:60TO 10116

A=A+ 1X 16" (4~N)

NEXT N

GOTO 10120

PRINT *INVALID"

RETURN

REM...START, FINISH ADDRESSES
INPUT *START, FINISH ADDRESSES®*)As,8%
GOSUB 10880

IF A=99999 THEN 11010

SAmA

AS=Bs

GOSUB 10000

11088 IF A=99999 THEN 11010

FA=A

IF SA(=FA THEN 11100

PRINT “RANGE INVALID®

GOTO 11010

IF FA-5A+.99 <mSC(EN) THEN 11136
PRINT "RANGE/TYPE INCOMPATIBLE"
GOTO 11010

RETURN

REM. . \HEX ENCODE

Agme e

12015 JJ=m16%16%16

FOR J=3 TO © STEP -1
I=INTC(A/JD)
AmA=-INJJ

At=AB+HS (1)

12033 JJU=JJ/ 16

NEXT J

RETURN

REM. . .ZEROISE PIA’S
POKE PA+?,32

POKE PA+6,48

POKE PA+1,52

POKE PA,8 14060
POKE PA+S,48 14862
POKE PA+4,25S 140464
POKE PA+S,52 14070
POKE PA+4,0 14080
POKE PA+3,S52 14090
POKE PA+2,0 14100
RETURN 14118
REM. ..M/C PARAMETERS 14120
IF SA>0 THEN 14030 14130
HI=2551L0»25351G0TO 14850 14140
HI=INT((8A-1)/256) 14150
LO=SA-1-286X%HI 15000
POKE MC+S,LO 0K

POKEMC+6,H1

IF SA+BAY@ THEN 14070
H1=255:L0=255:G0TO 14898
HI=INT( (SA+BA=1)/256)
LO=SA+BA-1-236XH]
POKEMC+3,L0

POKEMC+4,HI

H1=INT(¢ CFAs 1) /2356) LOSFA
+ 1-236%HI1

POKEMC+7 ,LO
POKEMC+8,HI

RETURN

END



a printout obtained by running he
EPROM programmer support package
on a Tangerine Microtan system. Note
that a base address of 2000 has been
selected - this being the lowest
reasonable-size area of RAM on the
system, the BASIC program occupying
about 6K and the machine code
routine being

located at 1C00.

In answer to the question about
EPROM type, a response of 2716 was
given. A 2716 EPROM was inserted
into the ZIF socket when the first *?
prompt was printed and this was
tested for erasure using the (T)EST
command. The program indicated that
the device was not

EPROM PROGRAMNER SUPPORT PACKAGE

EPROM TYPE? 2714
BASE AODRESS? 2000

COPANDS AVAILABLE 1
CN) BN <BYASE

<(R) EAD (T)EST

(P) ROGRAMHE S ERIFY
<L) IS8T <M)ODIFY
(HYELP (EXXIT
TYPE = 2716 BASE = 2800

x?7T

EPROM NOT ERASED

X? R

START, FINISH ADDRESSES? ©000,07FF

x? L
START, FINISH ADDRESSES? 0000,0008

eeee 12

eee 13
8802 14
0093 15
0004 16
[-LIE) 17
88e8é 18
0887 19
eees 1A
XM

ADDRESS? @887
VALUE = 19 NB{ VALUE = ? AF

xX? P
START, FINJSH ADDRESSES? 0007,0007
eee? EPROM = 09 MEMORY = AF

X? N
EPROM TYPE? 2732

¥? R
$TART, FINISH ADDRESSES? 0000 ,0FFF

k? L
START, FINISH ADDRESSES? 02080,0210

0200 E?
020! 09
0202 8E
0203 52 R
0204 26 &
0205 48 H
0206 :14
0207 14
e2e8 26 &
0209 Se P
02eA 89
e2e8 16
828C 26 &
9200 40 e
020E [:24
02¢F 18
o210 e3

X? €

PROJECT

erased. At this point, the entire
contents of the 2716 (0000-07FF) was
transferred into computer memory
using the (R)EAD command before
listing the contents of a portion of
this data by use of the (L)IST
command. The (M)ODIFY command
was then used to modify location
0007 before attempting to re-program
this single byte in the EPROM using
the (P)ROGRAMME command. It will
be noticed that this was unsuccessful,
a fact indicated by the verification
message. This should come as no
surprise in view of the fact that an
attempt to re-program an non-erased
device had been made and that
programming can only set high bits

low  (ultra-violet erasure being
required to set low bits high).
At this point the 2716 was

2732 and the
instructed of this
change by wuse of the (N)EW
command. Its entire contents
(0000-OFFF) were read into memory
and listed as before, by use of the
(E)XIT command. Note that the (L)(ST
command gives both the hexadecimal
value of each byte and, where
appropriate, the ASCIl symbol.

replaced by a
programmer was

Send to: Sales Office (Specials)

Surrey CR4 6AR

NAME

513 London Road, Thornton Heath

Please send me........... copies of Electronics - It's Easy.
I have enclosed £ .......... (£4.95 each including p&p)

ADDRESS

Please debit my account
My Access/Barclaycard No is

Signature

T LIVES AGAIN!

From the past it came growing daily, striking terror into the hearts of lesser publications, and spreading its influence across the
country in its quest to infiltrate every town, every home every mind.
Not a horror story, but a success story. And if electronics theory strikes terror into you then you need the help of
Electronics - It's Easy. Originally a long-running series in Electronics Today international, Electronics - It's Easy was printed as a
set of three books. They sold out. It was reprinted as a single volume It sold out Now this phenomenally successful
publication is available again. In its third reprint Electronics - It's Easy is a comprehensive and simply written guide which explains
the theory (and the practice) of electronics step by step. Every aspect of the subject is covered, starting with the basic
principles and working through to the how and why of today's technology.
You can obtain your copy of Electronics - It's Easy by mail order using the coupon below. Make cheques or postal orders
payable to ASP Ltd. alternatively you may pay by Access or Barclaycard.




Electronic Car Security System

® Arms doors, boot, bonnet and has security loop to protect
fog/spot lamps, radio/tape, CB equipment

® Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen ®Fits all 12V neg earth vehicles

@ Over 250 components to assemble

o LIS

BRANDLEADING ELECTRONICS
NOW AVAILABLE IN KIT FORM

Sf

VOYAGER Car Drive Computer

@ A most sophisticated accessory. ® Utilises a single chip mask
programmed miCroprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed. Distance and Time. ® Visual and Audible alarms.
warning of Excess Speed. Frost/lIce, Lights-left-on. ® Facility to
operate LOG and TRIP functions independentlr or synchronously
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1%. @ Large LOG g TRIP
memories. 2,000 miles. 180 gallons. 100 hours. @ Full Imperial
and Metric calibrations. ® Over 300 components to assemble

A real challenge for the electronics enthusiast!

¢ 3e 3¢ 08 Yetue,
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$X1000

Electronic Ignition
® Inductive Discharge
©® Extended coil energy

storage circuit
@ Contact breaker driven
® Three position changeover switch
® Over 65 components to assemble
@ Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

Electronic Ignition
® The brandleading system
on the market today
©® Unique Reactive Discharge
® Combined Inductive and
Capacitive Discharge
@ Contact breaker driven
® Three position changeover switch
©® Over 130 components to assemble
@ Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

/| components to assemble.

AN g

Electronic Ignition

@ Contactless or contact triggered

® Extended coil energy storage circuit

@ Inductive Discharge @ Three position
changeover switch @ Distributor*
triggerhead adaptors included @ Die cast
weatherproof case @ Clip-to-coil orremote
mounting facility @ Fits majority of 4 & 6 cyl.
12V. neg. earth vehicles ® Over 145

Electronic Ignition
@ The ultimate system ® Switchable
contactless. ® Three position switch with
Auxiliary back-up inductive circuit.

@ Reactive Discharge. Combined capacitive
and inductive. ® Extended coil energy storage
circuit. ® Magnetic contactless distributor trigger-
head. ® Dis!rigutor triggerhead adaptors inclu(?ed
® Can also be triggered by existing contact breakers.
® Die cast waterproof case with clip-to-coil fitting @ Fits
maijority of 4 and 6 cylinder 12v neg. earth vehicles.

@ Over 150 components to assemble

All SPARKRITE products and designs are fully covered by one or more World Patents.

“FREE” MAGIDICE KIT WITH
ALL ORDERS OVER £45-00

--

SPARKRITE | B2 Bath Street, Walsall, West Midlands, WS 1 3DE England

MAGIDICE

Electronic Dice

@ Not an auto item but great fun
for the family

@ Total random selection

@ Triggered by waving of hand
over dice

@ Bleeps and flashes during a 4 second
tumble sequence

©® Throw displayed for 10 seconds

® Auto display of last throw 1 secondin &

©® Muting and Off switch on base

@ Hours of continuous use from PP7 battery

@ Over 100 components to assemble

I ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR

KIT REF.

SELF '

I ASSEMBLY KIT QSE’EESS

- 8X 1000 £12.95
I - SX 2000 £19.95 -

- TX 1002 £22.95
I -TX 2002 - £32.95

AT 80 £32.95 g
. VOYAGER £64.95 - CHEQUE NO.
{-"MAGIDICE, £9.95 f

PRICES INC. VAT.POSTAGE & PACKING
Il I N I N R E;
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OCTAVE

GRAPHIC
EQUALISER

We conclude this studio-qualit

PROJECT

PART 2

unit with the constructional details.

Design by Dave Tilbrook, with additional work by Phil Walker.

The third octave equaliser divides
the audio frequency band into 28
segments so a total of 28 slider
pots are used.

Cutting the required slots in a front
panel is an extremely difficult task
so we strongly recommend using
the special case from Newrad - see
Bylines for details. We've
deliberately chosen to use fairly
small switches and indicator on the
front panel - if you use larger ones,
you can always enlarge the hole
sizes.

Construction of the PCB is not
difficult. The usual precautions
should be taken with the
orientation of all  polarised

components such as electrolytic
capacitors, transistors, diodes and
ICs. Note that the two voltage
regulator ICs are mounted in the
same direction.

Check the component overlay for
the correct orientation. It s
probably wise to leave the insertion
of the quad op-amps until last since
these are FET devices and are
therefore more

e S

sensitive to static electricity than
the other components in the unit.
Be careful when handling these
devices before insertion on the
board. Use an earthed soldering
iron and discharge vyourself by
touching an  earthed metal
appliance before handling the ICs.
The inputs are protected and
should therefore be reasonably
safe from damage by static
electricity.

The method of construction we
have chosen is to mount the slider
pots directly on to the front panel
(using short, countersunk M3 bolts)
with the PCB behind.

The potentiometer wipers are
attached alternately to the top and
bottom of the PCB; if you use a
type of pot that has only one wiper
connection (as we did), then you'll
have to make sure that adjacent
pots are reversed on the front
panel.

Interwiring

Before we mounted the PCB
into the case, we soldered leads
into the correct position on the PCB

o
- - =
e

g W

for joining onto the potentiometer
wipers. Note that the tops and
bottoms of the slider tracks should
all be joined up before the board
is mounted.

We mounted the board using
metal struts and plastic pillars. The
struts can be attached to the
aluminium extrusion by sliding the
head of a 1/2" (we really mean
12mm!) M3 bolt into the
aluminium extrusion, and then
clamping thisin the correct position
using a nut (or three, in our case,
to get the spacing of the strut
correct). If you don't use plastic
pillars, you'll have to make sure
that the PCB tracks are not
inadvertently earthed by the fixing
screws.

We've left the drilling of the
holes in the rear panel to you, as
you'll almost certainly decide to
use different connectors, etc, from
us! Because the case is fairly
compact (neat, in ETI speak) you'll
need to take care over the
positioning of the fuse, mains
input socket and transformer, to
make sure that you
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This photograph shows the
connections between the slider
pots on the front panel and the
PCB - and the mounting of the front
panel using struts and spacers. Note
that we couldn't fit the prototype
PCB into our equipment and
had to make it in two sections -
hence the join!

AR AV T

e Mivins

don't foul the PCB. Remember
that the earth on the input and
output sockets must be kept
separate from the case. But make
sure that the case and the
transformer are well earthed - we
suggest making doubly sure by
removing paint or

B2

PROJECT

varnish around the earthing
point(s) (on the inside, in the
case!). To cut down mains hum,
we used a screened twin cable for
the internal mains lead - this needs
to have adequate conductor and
insulation thickness, though.

Ri14 RY1E Ri13

QLT -

Fig 1 Overlay diagram for the PCB.
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PARTS LIST

We used universal adhesive to glue .
on the pot knobs, otherwise they sf?grg)ks (15k*w' 5%) €25,36 g:
all kept falling off! :g o 11 a7k 8;' 38 22n
r 7y ’ 18n
13,15, 17 C31, 40 15n
Power up . 19, 21, 23, ' 1zm
Once construction is complete, 25, 27, 29, C34 33n
check all power supply wiring g;' gg» fﬁ' C35, 44, 10
before powering up. This s 43, 25, 47, él;—77'848 énd
especially important if a 49, 51, 53, C39 5n6
transformer has been included 2? 2; 59, . g:;, 50 ;‘;r'/;
inside the case. In the latter case, R4 100R Ca3, 52 3n9
make certain all 240 V connections 'lg :gg: Cas5, 56 2n7
i C46 8n2
are secure apd check the chassis R10, 12, 14, Ca7, 58 o
earth. If all is correct, power the 16, 18, 20, Ca9 1n8
unit up. The LED should light to §§ §3’ §g C51, 60 n5
indicate that the unit is on- 34, 36, 38, G ez 1m
An equaliser in/out switch has 40, 42, 44, Cs5 1n0
been provided to ensure that a flat 5“2" gg' gg' C57 680p polystyrene
response can be obtained easily 58, 60, 62, & if/’,gp Pg:‘/::y:g:“g
and without the necessity of 64 220k ce3 390p polystyrene
changing the equalisation that may :&5"’0 }2'5‘ C64,65 10u polycarbonate
have - taken some time to set up. RV1 rotary pot, 10k log 523' & o 2200u/25 V electro
The equaliser is intended for use RV2-29 :,llder pots,BIO(;}( or)50k 80 " """ 4u7/16 V tantalum
immediately before the power LA DAL SEMICONDUCTORS
amplifier. If used in this. position CAPACITORS IC1,1C2  NE5534A (or N)
the level control will probably not s :;g;‘zsv l'g’bg ;;‘1’;4
be used. In this case turn the 3 3 i
- p3 ceramic IC11 7912
control fully counterclockwise. The C4,6 33p ceramic D1-4 1N4001
overall gain of the equaliser with gg apz ceramic LED1 red LED
the controls set at centre will be Co, 18 180n MISCELLANEOUS
i i i 1 T1 12-0-12V, 6 VA
approximately unity. If the equaliser 8;, 20 150n transformer
is intended for use from a typical C13.22 i"gg: SW1 DPST mains switch
line level output, the gain control c1a 330n ASAV@ (SPDLL:)OSIAile 5\:/':tsch -
ains neon (or plus resistor;
can be used to supply the output E:g’ 24 ;gg: cable clamp; fuse (500 mA) and holder';
levels needed by the power C17. 28 68n insulated connector sockets to choice
amplifier input. c19’ 56n (jacks, phono, BNC, etc); 28 knobs for
C21, 30 47n i)l:;:te;s; g:;seet(zee Buylines); PCB; nuts,
C23,32 39n » WITE, €lC.

RU24  RV2E Ril2a B UYLI N ES

The case is available by post only from
Newrad Instrument Cases Ltd, Tiptoe Road,
Wootton, New Milton, Hants BH25 551 for
the special price of £21.00 all inclusive to ETI
readers only (this is for either the rack
mounting version we used or one with plain
ends - please state which you require when
ordering). The PCB is, as ever, available
through our PCB service. We've already
mentioned the slight problem of obtaining the
capacitors and how we solved it, last month.
None of the other components should
present problems, though as you'll be buying
a number of slider pots, it's obviously worth
shopping around for a good price. The
cheapest we found were those from Rapid,
and that's where we bought ours from.

0O0Ps!

: - c6? e Note that the value of R65-80 is 10R, not 1k0 as
T— shown on the circuit diagram. We recommend
el that you switch the unit out of circuit (using the
| EQ OUT switch) before removing or connecting
l the supply, because it is capable of issueing a

- CHASSIS

POVYER SOURCE

nasty squalk!
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1000 ssp N1 3.60 | In3essA N51B4 1.10 C1738  18p | BC3BL  30p a5
Toone s @ e sl TRTL TR | Wiz s | maess 4@ |newss 118 | dosss b Y N 1 R I R A ‘E Wesae I TRE &
1500F 3p |20 25 83 2N2477 95p | 2N3858 31p | 2N5189 1.00 tt 3 | BC174 21p 4 3 | B0 32 | Bswe? 100 | MPsags  4an | Tioes
2200 4 7p 2N2483 250 | w3BssA  37p | 2N51%0 s8p | 40601 C174A  24p | 3CA0: e ! L]
inF “% (2200 & 134p| Rainbow Njs 269 | masson  dMp |aNsiet e | 0602w (€70 3 | 3Cin  2ap | 80712 132 [aSwio 100 | Mesace 47 | 1iees %0
| 400 16 R 1 8. b 40603 1.08 3c409 0p | BOX14 1.3 | BSx19 240 |IMPSA70  45p | TiS53 97p
Fully enclosed | 47 750 | Ribbon Cable | 2N249 00 3p | N5133 %00 C175 0 8OX18 189
Piher Pro-sets | 4700 25 90p | 10 Way 65p o | IN3866 2N5194 Top | 60604 1.88 |gci77 16p | 3413 25 | BOXI8 by gg;go 2% :;g:g; : TIS54 850

Serios 24wWay  180p | ?N2647 %o | IN3877A . 3 | 2N5209 20p | 160808 2.4 |8C17/a 258 | 3C414 2 2sx21 op. mpstor. P | msss 68p

10092-10M WOway 21 g 40622 14 |BC1778 280, 01 P | TISS8 $2p,




40432 (ou-dv;é)n RECHFIERs | NEwopTo | ICL7611
40496 (TO5) 165 | /PIV shownin
i

.90 | LF347
IN1190  1.471 | S0B(800)  S&p | Covers %0 | LF13741H

-CRICKLEWOOD -STOCKING PARTS OTHER STORES CANNOT REACH!

ftems hot fully covered on this list inciude: OPTO 7 seg LEDs, LCDs bezelled LEDs, Lamps,
Lampholders, FUSES: 20mm 1} inch, slow or quick blow. Fuseholders. CONNECTORS: DIL. DIN.
Phono, 1mm, 2mm, 4mm. Bulgin USA. |.E.C. KNOBS: Plastic, Aluminium, Anodised, Collet, Pointer.
SWITCHES: Toggle, Biased, Rocker, Rotary, Slide, Dil, Push. METERS: LCD, Analogue. Test and
Panel. TOOLS:. Pliers, Cutters, Strippers, Trimmers, Cable Cutters. And much, much more.
All in stock items (that's Y5%) posted same day. OFFICIAL ORDERS FROM SCHOOLS. GOVT
DEPTS ETC WELCOME. OVERSEAS ORDERS WELCOME (CWO + ADEQUATE POSTAGE).
QUANTITY DISCOUNTS BY NEGOTIATION.
CRICKLEWOOD ELECTRONICS LTD., 40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET.
TEL: 01-452 0161, Telex 914977

44p | 1N1192 178§ Samptvpe GLASS FUSES | LM1OCH 425 | MC3340  1.46 | TDA1004
7p | IN1194 o8 Squarewithhole | 55 2 S Amp | LMIICH 480 | NESJIN  1.36 | TDA1005
60p [ IN1184A  1.80| ————————4| Statevaluein | LM114 67 | NES43N 250 | TDA1010A
TIS88A 62p | INT19%A  2.41| PWO1 (100) B0p | ampsand we will| EM137K  11.82 | NES40 495 | TDA1022 4,
28p | IN1198A  2.66| PW02(200) 78p | g, ly nearest LM301AH 100 | NES44N  1.80 | TDA1024 1.
30p [ IN1201A  97p | PW04(400) 8Sp Poly pearest | LMIOIAN 2% | NESss 16p | TDAI034 3
p [ IN1204A  1.00 | P06 (600) 0p tosbove  |LM30SAH 2.9 | \rocy 45p 20 2
54p | 1N1206 1.20 20mmslow 17p| LM30SH 88p NES58 1.89 | TDA2030 2
VNIOKM  60p | 1N3063 36p | 25amp type 20mm quick 10p | LM307H 1.6 | 0 200 325 | JOAZE22 4.
VN4BAF 84p | 1N3065 Metal clad with 1.25"slow 17p| LM307N S5p z TDA2530 3.
VNBEAF . 85p | 1N3482 1. 1.25" qui LM308AH  3.15 | NES6E5 118 | 1pa2s40 4.
ZTX107  10p | IN3433 220 | Wt iioo 220 | 2 QUK 0P| [\i3saN 214 | NESS6 149 | TDAzeer 4
2TX108  10p [ 1N343R  2.20 | K . LM308H  95p | NES67  1.37 s
ZTX100  10p | 1N3602  36p | Kot agg) 230 LM30BN 889 | NE570 375 | TDAZ571 4
e 12| inzess  se | kosieo0i 340 1 LMOK 280 | NES7! 375 | TOAZSE) 3
§ ‘gs | NESS34A 125 | TDA25%0 5.
X30: 15 | IN3768 450 LM31ON 1.8 TDA2591 4.
o b | iNgesR 430 Bragen! :;"’rl;‘;s o] PilosA 488 | TOA B
1 -95 | TDA2610
o | b [smcyoo 1a0| Meome | (M 28 | PO 278 | BAEN, 2
p | 1N4003 P | BY164 . g A2640 3.
I BN E|NE S eemsen e 8 nons 3% )G 3
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Zhxae P :mgg ';’ ZENER DIODES ———| [M319H 2,48 | S566! 259 n.usi
400-500mW ;
p pimam oam| Suiew | CSREE | 2| SIS0 R | o
ZTX500 ﬂﬂ :N:}g ..': 2447V % |newieos 79XX Series Voit. | SAS570 250 | v 74 1
ZTXS01 14p 22p | 1.3Wart Now in stock Requiators SAS580 259 | TL081
ZTX502  14p | 1NaS17  22p | E24 Series R=red LM32aN" 28 | SASE90 259 | TLoB? 7
ZTX503 17p | 1N5172 30p |3.382v 15p geen LM337K 4. FF96364 7.99 | TLO83
ZTX506  24p | 1NS178  Sdp | — eliow LM337MP 166 | 51470 347 | TLOBS
ZTX510 34p | 1N5400 124 Large ditfused LM337T 1.98 ¥ TL170
o | 2.5 Wart s SL4%0 347
ZTX530  24p | iN3401 13p | €24 Saries 1+ 50+ | (M33BAN 160 | S'6t0c 400 | TL430 3
ZTX531 Zp | NS402  Mp |7575v 110 |hoD % 7 | LM3IN  47p 5i611C - 400 | TLASA
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brackets) inc. Superbright | ICM7555
40576 “m,z'n 13amp type see next column | LC7120
3.33 | wo1 (1000 20p LC7130
132 | W02(2000  28p ) LC7137
W04 (400) 28p | CONNECTORS | LF351
W08 (800)  40p s«uﬁ WAY LF353
type LF355
O10DES ”" 2amp ty pe Male 1.80 | 1 F356
700 Sq uar wi thol e Fmale 2.06 | LF357
2p: S01 (100} 37 | Angled PCB LF13201
08p 502 (200) Q0p | Male 246 | LF13331
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Top | S04(400)  4Gp | Frmale
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7415280  %p | 74 .
7415283 ;,‘é}?.; ;;{
7415289 4. | 74C173 980
7415290 6p | 74C174 [
7415293 40p | 74C175 59
;:tSZSS p| 74C192 a9y

1

e
7415323 1.5 | 74C195 00
74LS324 1.4 | 74cC: 10.00
7418325 2.9 | 74C221 1.20
7415326 2.3 | 7acem 191
7418327 2.3 | 74c002 it
7418347 p | 74c903 2.30
7415348 88p | 74C304 N

7418352 %p | 74Co05 10,

7415353 25 | 74C307 St
7415362 7.2 | j4Co08 1.07
7418365 0| jacon 958
7418366 27p | 74C912 600
74L8367 b | 14Co1a 288
745368 b | 14cn o9
LI ) acors 250
74LS378 0P | 7409200  8.50
7415386 1.18 [ 74630°  g'gg

¥ o0 racozz 500

7415393  &p
74C925 800

74LS3%5 87

13396 1.6 | 196826 658
X | 7acsz8 600

7415338 2.8
74C929 520

7415399 180 | 74G 9301 7 80
7405445 1.3 | 74C 932 31

LS490 1.9

7415540 88p 40 CMO>
74(S541  88p | 4p00
74LS640  9p | 4001
7415641 99p | ag02 e
7415643  88p | 006
7405644 9p | 4007
4LS668 118 | 4008 op
TaLsees e | & 245
74LS67¢
Taisers  se | w0 *»
74Ls674  9.98 | 4012 15p

4013
745 TTL

74500 - 29 :g'; £
74502 ™ mp | 3018 4

4504 2p | 4017 2p

74508 758 | 4018 “w

74520 &p | 4013 =
74530 €0 | 4020 “p

74532 M9 | 4021 9

74540 166 | 402 p

74564 102 | 4053 2

74565 1.2 | 0%% 2

74574 750 | 2025 125

74585 299 | 48 7

74586 17 | 4057 25

745112 %00 | 4078 Tp

745113 90p

4029 43

145124 295 | 4030 145

745132 109 | 03y 119

ALS133 60 | 4035 0p

St3 12 | 4033 120

745139 149 | 403, 129

745140 2.50 | 4035 =
745153 1.9 | 4036 2.8

745157 276 | 4037 i
45163 300 | 4038 39p
745174 250 | 4040 “p

785175 3R | 4p41 40p
2518 350 | 4002 39p
7418 350 | 4043 *p

745194 350 | 4048 41p
745200 450 | 4045 %30
745201 400 | 4048 o
74522 53 | 4047 39
745261 308 | 2048 N
745262 850 | 4049 29
745287 299 | 4050 Zp
745288 198 | 4025 “p

745289 157 | 4082 pes

745301 320 | 4023 pris
745470 35 | 4051 83

745471 6.2 | 4085 2p

745473 1250 | 4058
745474 399 1 4089 o
745475 8.3 | 4560 p
748571 9.00 | 4063
748573 9.00 | 4066 22p

4067 222

4HTTL 4068 14

74H00 1.46 | 4069 13p
74H01 1.45 | 4070 ¥

74H04 1.56 | 4071 13p

74H05 158 | 4072 3p

74H10 145 | 4073 %

74H11 146 | 4075 13
74H20 1.46 | 4076 “p
74H21 145 | 4077 1%
74H30 1.48 | 4078 1%
74H40 1.56 | 4081 12
74HS! 175 | 4082 2
74H53 165 | 4085 4%
74H54 146 | 4086 s%
74H55 140 | 4089 1]
74H60 170 | 4093 200
74H62 176 :gg; g

4096 ]
74L02 1. 4097 28
74L10 1.0 | 4098 ~
74047 327 | 4093 90
74174 120 For higher
7485 420 | _numbers in @
74L 150 5"1'"'6 .
74193 230 substitute

74198 2.9 74C for

prefix. ag
74C ogmosmrt 40107 =74C107

74C 270
74C04 % 6 CMOS
74C10 28p | 4502 S0p
74C14 89 | 4503 29%p
74C2 28p | 4507 Tp
74C3 36p | 4508 18
74Ca: 36p | 4510 46p
74c4 140 | 4511 asp
74C7 s4p | 4512 Bp
74C7! §7p.| 4514 130
74CB3 1.74 | 4515 19
74C88 1.34 | <516 SOp
74C86 1.10 | 4518 3p
74c89 .95 | 4513 29p
74C%0 1.08 | 4520 43p
74C93 144 | 4521 0p
74C95 1.00 | 4526 S9p
74C107 4527 53p
74C153 z.; 4528 46p
74C154 4.96 | 4532 ?
74C157 2.20 | 4534 4.
74C180 154 | 4536 258
74C161 1 4538 &5p
74C182 1.8 | 4539 99p
74C163 ag | 4543 &p
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% THE LAZY WAY Phone your order through on Access, Barclaycard, Visa or American Express

for immediate service; no extra charge, no minimum order.

% THE TRADITIONAL WAY Send cheque, PO or credit card number. Cash not encouraged but
ted (no coins please). All in stock items shipped same day.

E IDEAL WAY Call in and collect. We are on the main E

taples Comer and approx 3 miles from Marble Arch.

VAT Please add VAT at the current rate to all orders except books. VAT not char.

POST: PACKING & INSURANCE Standard small order chary

Export orders minimum £150.

dgware Rd (AS) just 1§ miles from
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REGULATORS
(See als o

Lin Cs )
— Positive —

7905K
7912k
7915k
7924k
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L200 (2A Pos}

LM137K
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M350K
LM396K
DESOLDERING

PUMP
High Quahity
High Suction
Aluminiom

An ocfis_wd th
S crewn Tefion

1.000s SOLD
GREAT VALUE!
GRAPHIC

HEATSINKS
CLIP.-ON
TO1(AC128) 18p
TO5 (BFY51) 18p
TO18 (BC109)
10220 {TIP29)

Mariy other sinks

wstock in cf udig

power sinks
Please phone

Rechargesb ls
Battari o3
Gusran eed
mini munB00
ch arges
HP2 (1.2AH) 2.10
HP2 (4AH) 478
HP7 (}AH)  98p
HP11(1.2AH)

Chargers
TYPEH:

TYPE A:
HP7{Upto4
ataii mefs.06
QUART2
CRYSTALS
Pl &s eenq uire
ab at ty pes
n ol ised

32.768KHz
100KHz R

»
E3
I
N

o

00!
4.194394MHz

3.00
4.433619MHz
110

2 20MHz

geable abroad.
ge is 70p {more for heavier goods).

10.00MHz 1.78
1800MH: 198
2000MHz 198
27 648MHz 280
OMHz 1.7
100.00MH: 550
4 65 Mz
VALVES
DY86/87/802
12
ECCB82 122
Ecca3 122
ECC 122
EF86 1.80
EL3 289
ELBa 250
KT66 10.75
K188 12,50
PCI00 178
PCCBS 300
PCCBS  3.40
PCCEB3 189
PCFi 230
PCF201 300
PCF801 257
PCF802 mn
PCLB2 1.80
PCL8S 220
PCLBE 2.10
PCLBOS 220
PO610 4.95
PFL200 299
L504 mn
PLS08 236
PLS19 .75
PLB02 47

Sq rsk 40p

BNC 5092
Pl ug 1.10
Socket 1.0
Lirie skt 1.15

"KEYNECTOR’
3 areWi rédMain s
Safety Block
£7.95

RELAY (MINI)
4pol @way
750 6 12V

3amp con tacts
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SERVICE SHEET

Enquiries

We receive a very large number of enquiries.
Would prospective enquirers please note the
following points:

We undertake to do our best to answer enquiries
relating to difficulties with ETI projects, in
particular non-working projects, difficulties in
obtaining components, and errors that you think
we may have made. We do not have the
resources to adapt or design projects for readers
(other than for publication), nor can we predict
the outcome if our projects are used beyond
their specifications;

Where a project has apparently been con-
structed correctly but does not work, we will
need a description of its behavior and some
sensible test readings and drawings of
oscillograms if appropriate. With a bit of luck, by
taking these measurements you'll discover
what's wrong yourself. Please do not send us any
hardware (except as a gift!);

Other than through our letters page, Read/Write,
we will not reply to enquiries relating to other
types of article in ETI. We may make some
exceptions where the enquiry is very
straightforward or where it is important to
electronics as a whole;

We will not reply to queries that are not ace
companied by an SAE (or international reply
coupon). We are not able to answer enquiries
over the telephone. We try to answer prompt-ly,
but we receive so many enquiries that this
cannot be guaranteed.

Be brief and to the point in your enquiries. Much
as we enjoy reading your opinions on world
affairs, the state of the electronic in-dustry, and
so on, it doesn't help our already overloaded
enquiries service to have to plough through
several pages to find exactly what information
you want.

Subscriptions
The prices of ETI subscriptions are as follows:

UK £13.15
Overseas £16.95 Surface Mail
£36.95 Air Mail

Send your order and money to: ETI Subscriptions
Department, 513 London Road, Thornton Heath,
Surrey CR4 6AR (cheques should be made
payable to ASP Ltd). Note that we run special
offers on subscriptions from time to time
(though usually only for UK subscriptions, sorry).
ETI should be available through newsagents, and
if readers have difficulty in obtaining issues, we'd
like to hear about it.

Back-numbers

Below we list the back-numbers that
are available  from  our  back-numbers
department. Please note that this list will be out
of date if you use an old copy of the magazine.
Back-numbers cost £1.50 (UK or overseas by
surface mail) and are available from:
ETI Back-numbers Department, 513 London
Road, Thornton Heath, Surrey CR4 6AR
(cheques should be made payable to ASP
Ltd).

Even if the copy of ETI you need is not listed, all
may not be lost, because we run a photoco-pying
service. For £1.50 (UK and overseas) we
will photocopy an entire article (note that parts
of a series of articles count as separate articles).
Your request should clearly state what
article you require and the month and year
in which it appeared (the index for 1980
and 198 | was published in January 1982, and
the index for

1982 appeared In December 1982). Send your
request to ETI Photocopies, Argus Specialist
Publications Ltd, 145 Charing Cross Road, London
WC2H OEE (cheques should be made out to ASP
Ltd).

November 78
November 79

June 81
November 81

April 80 December 81
September 80 March 82
October 80 May 82
November 80 June 82
December 80 July 82
January 81 August 82

February 81 September 82
March 81 October 82
April 81 December 82
May 81 February 83

Write for ETI

We are always looking for new contributors to
the magazine, and we pay a competitive page
rate. If you have built a project or you would like
to write a feature on a topic that would interest
ETI readers, let us have a description of your
proposal, and we'll get back to you to
say whether or not we are interested and give
you all the boring details.

We don't bother with the bureaucracy for Tech-
Tips - all you do is to send in your idea, stating
clearly if you want an acknowledgment of
receipt. If possible, please type your explanation
of why the circuit is different, what it does and
how it works, on a separate sheet from the
circuit diagram-; both sheets should carry your
name, address and the circuit title. We'll let you
know (within a month or so) if we want to use
your Tech Tip.

Trouble With Advertisers

So far as we know, all our advertisers work hard
to provide a good service to our readers.
However, problems can occur, and in this event
you should:

1. Write to the supplier, stating your com-plaint
and asking for a reply. Quote any reference
number you may have (in the case of
unsatisfactory or incomplete fulfillment of an
order) and give full details of the order you sent
and when you sent it.

2. Keep a copy of all correspondence.

3. Check your bank statement to see if the
cheque you sent has been cashed.

4. If you don't receive a satisfactory reply from
the supplier within, say, two weeks, write again,
sending your letter recorded delivery, or
telephone, and ask what they are doing about
your complaint.

If you exhaust the above procedure and still do
not obtain a satisfactory response from the sup-
plier, then please drop us a line. We are not able
to help directly, because basically the dispute is
between you and the supplier, but a letter from
us can sometimes help to get the matter sorted
out. But please, don t write to us until you have
taken all reasonable steps yourself to sort out
the problem.

We are a member of the mail order protection
scheme, and this means that, subject to certain
conditions, if a supplier goes bankrupt or into
liquidation between cashing your che-que and
supplying the goods for which you have paid,
then it may be possible for you to obtain
compensation. From time to time, we publish
details of the scheme near our classified ads, and
you should look there for further details.

OOPS!

We have in the past published small corrections
to projects on the letters page, and major
corrections separately. From now on corrections
will appear on this page, and will be repeated
for several months (just to increase our
embarrassment). If a correction is too large to fit on
here, we will publish it just once, but will note the
fact that a correction does exist, and that copies of
it can be obtained from us provided you send in an
SAE. But please request copies only if you really do
need them; if this service is abused, we may be
forced to withdraw it.

ZX A to D (Jan '83)

D2 is shown the wrong way round on the overlay;
wires on the RH side of the switch SW1 should go
to top contacts. Some of the early PCBs had an
error: pins 2 & 4 of IC1 should go to pin 16 (top)
of edge connector (published foil pattern is OK).

Stage Lighting Unit (Jan, Feb, April, May
'83)

Transformer specs are as follows: Primaries all 250
V; secondaries T1: 0-6, 0-6 V, 12 VA tot; T2: 0-12,
0-12V, 12 VA tot; D: 0-6 V, 3 VA. ICs 34, 35, 36
are 7805 SV regulators.

ZX)Sound Board Design Comp. results, Feb
'83
The first line of the program has to be entered in
reverse order to get it to go in (COS, GOSUB,
COPY, ASN and RND are functions). The line
should read:

10 REM :"Y -=?COS GOSUB 5 COPY ??
ASN ?RNDF??RND

Alarm Module (March '83)
R21 Is 220k (parts list OK, circuit diagram
wrong) Q5 is BC182L (left off parts list).

Max Min Thermometer (April '83)

A revised foil pattern was published in July ETI. To
get original PCB to work, replace D4 and D5 with
wire links, cut tracks from pins 7 and 8 on IC6, and
solder 15k resistor across cut - remove ICs while
doing this! (It's messy but it works.)

Real Time Clock (April '83)
Frequency of XTAL1 is 32.768 kHz.

NDFL Power Amplifier (May '83)

C13 is 33pF (parts list correct, circuit diagram
wrong).

Table 1: lengths of wire quoted do not allow for
lead lengths -add 40 mm or so to them. This is
particularly important for L3. Resistors R29 and
R30 can be wire wound types, it isn't necessary
to use carbon types (their inductance will be
small).

Flash Sequencer (July '83)
Q1 should be BC184L; Q2-5 should be BC182L.

Telescope (August 1983)

We had a shower of annotation falling off our
diagrams! On Fig. 1, C19 (below 1C14) was not
labeled nor was Q2 (above R1), and there were
two C23s -one should be IC22 and it doesn't
matter which. In Fig. 5, IC1 2 was not labeled.
Unfortunately, there was  a mistake in the
correction (blush!): C14 is the 22uF tantalum on
the -5V line.

Universal EPROM Programmer (August 1983)
We had the same problem with falling annotation as
above. On the overlay, IC7 is between SK2 and
SK1; 1C6 is between SK1 and C10; IC11 is
between R7 and R10.

Z80 Controller Computer

Same problem yet again. On the overlay, SW1
is the rectangle beside IC5 and 6; a link
through was missed to the right of pin 18 IC11.
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Dual Trace Unit
John Hesketh,
Pontefract

There have recently been two
circuits published in ETI which allow
two waveforms to be displayed
simultaneously on a single beam
oscilloscope. Both of these circuits
have drawbacks,namely poor preamp
performance, inadequate control over
waveform position, a tendency
towards instability and  poor
switching circuitry. The design shown
overcomes these problems and will
display waveforms clearly over the
frequency range DC to 200kHz.

The design may be divided
into three sections, two pre-
amplifiers (one for each channel)
and a switching circuit. The
switching circuit is identical to that in
J. C. Harris's circuit (ETI Feb 82).

The input signal is applied to
an attenuator network either via a
100n capacitor for AC coupling or
directly

Syl

S
ATTEMUATICN]

IMPUTL

SW3

Shivd
ATTEMUATICHN]

INPUTZ

MOTE

IC1-ICE ARE CAS140
107 IS 4066
ICE IS 4049

TIPS

for DC coupling. The attenuated
signal is then fed to IC1 which is
wired for a gain of one and functions
as an impedance matcher. This stage
gives the instrument a high input im-
pedance (approximately 9MO). A
portion of the output signal from IC1 is
derived via RV1, which serves as an
amplitude control, and is fed to IC2
and associate components which is
also wired for a gain- of one. This
stage provided a means of shifting the
vertical position of the waveform by
introducing a DC voltage onto the
non-inverting input of IC2 via RV2.
This stage inherently inverts the
waveform and therefore a further in-
verting stage is employed (IC3 and
associated components) to restore
the original sense of the waveform.
The outputs from the preamplifier's
IC3/6 are fed into the signal switching
arrangement consisting of IC7 and

IC8. The output from the electronic
switch is then fed to the oscilloscope.

In order that a wide range of

+ 10K

RE

15K ] ad

FEATURE

signal frequencies may be displayed,
two modes of switching are
employed. The two modes are 'chop'
and ‘alternate' and the mode of
switching is determined by SWS5.
When displaying frequencies from DC
to 15 kHz, it will be necessary to use
the 'chop' mode but for frequencies
above 15 kHz the 'alternate' mode
should be used.

The settings of VC1-4 are quite
critical at high frequencies (200 kHz),
and the following procedure should
be adopted in order to obtain the op-
timum setting of these trimmers. (The
procedure is described for channel
No 1 as channel No 2 isidentical). Inject
a 200 kHz 1Vp-p square wave into
channel No 1 input and set the
attenuator switch (SW2) to the 1/1
position. The setting of SW1 is
unimportant. Set RV1 to maximum and
RV2 to mid position. Connect an
oscilloscope to the output of IC2 and
adjust VC1 for a perfect square wave
with  no overshoot or corner
rounding. Remove the oscilloscope
and connect to the output of IC3.
Adjust VC2 for a perfect square
wave. Repeat the procedure for
channel No 2.

Note that the circuit requires a
split supply oft+ 9V.
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Low-Cost Mains Time Delay Switch
Alex Gray,

Emberton, Bucks

This circuit offers a cheap, reliable
replacement replacement for
mechanical. and pneumatic time-delay
switches such as used for corridor lights.
It can also be used to protect equipment
which is upset by power being applied
and removed too rapidly.

When the switch is closed and
reopened, the load is switched on for a
preset time -1.1 R; C;. During this
period, the circuit also switches on its
own power. At the end of the time-delay
both the load and the circuit are
disconnected. In the event of a circuit
failure, the push button will still allow
the load to be switched on for safety
(e.g. in corridor lighting).

If the switch is a normal latching type,
the load will be powered as long as the
switch is closed, subject to a minimum
period. This prevents rapid cycling of the
power on and off and may be used to
protect equip-ment susceptible to
damage from this situation.

There are only three connections and
the circuit may be wired in at the ceiling
rose of a conventional 'looped through
circuit without any additional wiring.
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The usual precautions with mains wiring
must be observed. In particular,
remember that, although the 555 is on a
12V supply, that supply is

superimposed on 240V AC above earth.
The switch and the 470nF capacitor
must be types designed for mains
operation.

Karnaugh Map Displa

K.J. Begden, PPy

Crawley

The Karnaugh map is a common way of
representing the function of a four-input
logic system. It is often taught in schools
and colleges, when students are given a
logic system and have to draw the
Karnaugh map for it. This device allows
the student to go away and test his map
with the actual map generated by this
device and a wired-up system on a
breadboard.
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IC5a ICsh

IC5a and b form an astable, which clocks
the 4-bit binary counter IC1. The outputs
of this are fed into the quad
true complements buffer, IC2,
providing buffered true and inverted
outputs to the system wunder test.
The counter outputs are also used
to decode the display -the three LSBs
are used as select lines for the
eight-way analogue switches, IC3 and
4, and the MSB is used to select the chip
by connecting the true value to INH IC3
and the inverted (by IC5c) value into
INH 1C4.

The output of the system is connected to
the input of IC5d,e,f. Thus if the output
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output of the system is high for a given
4-bit number, then the output of IC5d,
etc, will be low, and so current will flow
from the +ve supply, via the selected
analogue switch (resistance of which is
conveniently about 160R) through the
appropriate LED. If the output of the
system is low, then the output of IC5d,
etc, will be high, and so no current will
flow.

This means that an illuminated LED
represents a "1" from the system, and
anunlit LED a "0".

Figure 2 shows the arrangements of
LED's 1-16 required to obtain the
desired Karnaugh map display.
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N EW' MODULAR AUTOMATIC | £24.50
« TELEPHONE SYSTEM £1
Each ready built module Is a complete exchang

providing up to ten extension lines

% Simply connect ‘phones and power supply
* Only two wires to each telephone

* Uses ordinary dial or push-button ‘phones
* Complete pnvac?' for conversations

* Range of several miles

% Fully expandable system

MICROSYNTH

24 Octave Vg Syrdhests ih 'wo O3t
hm wo swom Svﬂlc::'d-‘ uoulunqu
-

hommn-noooasm Music 8 etlecis
FULL KIT £137 Aiso avalable in 3 paris.

PERCUSSION
MICROSYNTH

TwoC hannellouch Sensative unilplus
variahle angle L.F.O.. phaser, internal
and exiernal lriggenng.

Each module allows two ‘phones to be used at one time,
two modules allows four, etc.

COMPONENT KIT £89
e : BAND-BOX Shoehi s e RECONDITIONED TEMPERATURE GUAGE 0:120C
: % 2 TELEPHONES Remote sensor on 38" caplliiary, panel mounting dial
THREE PIECE BACKING BAND Push Button Trimphones €15 55mm, dia. Only £2.50
Generates the sounds of three Instrumentalists {2,§2,-°° pdp. 2 for €28 +
to back Sololsts Push Button 748 €9.75 + 16A 240V RANCO THERMOSTAT .
DRUMS + BASS + KEYBOARDS £1.80. 2 lor €18 + £2.50 Wide control range (low room lem . (o aver boiding point).
Over 3.000 chord changes (80 scores)on 132dI{- Recent sm. Disl Phones Sensor on 22" capillary. 2.30, including control knob
ferent chords - extendable to 200 scorea. Masier €4.75 €1.80. 2 for €9 +
i Rhythm also required. £250.5 for £20 + €5
§ FULL KIT £235 EXTENSION £82 Seconds (In good working BUY ONE EACH OF ABOVE FOR £5.50

order)

(E:I.s“ 1 £3.50 + £1.80. 5 for
Class gsauacolouved) £2.25 + GEARED Synchronousmotor. 8r.p.m. 240VA.C.3Watt
£1.80.5for €9 + €2,
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inc. Cabinel, PA. & Spkr. | Twenty-Four Rhythm prog - DIAL-OUT WITH YOUR COMPUTER. PCB.'sconvert
88 NOTE €442 || able Orum Machine with twelve binary to dialing pulses and enable your computer to
72 NOTE £308 mstrumanu Eight sections are ex- Send S.AE for free leaflet on dial-out (with suitable interiace). Ex-equipment.
ded to 24/3 for two telephone systems. Tesled. £12 with explanatory notes.
STAGE MODEL D_SI‘ programming. Sequence opera-
- fion and instrumant tone adjust.
o A"&Ecm"e' & S'aﬂg 283 | COMPLETE KIT €
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BUILD ABETTER AMPLIFIER!

How can you own a top class HiFi amplifier, of comparable standard to Naims. Mendianl, Quads etc., foran outlay of less than £250?
— Simple! Built It yourselt — with a Crimson kit.

It is not necessary to spend a small fortune to obtain true Hifi performance. Crimson Kits offer all the features and sound quality of the most
esoteric amplifiers available and their ease of assembly ensures that they work first time and continue to do so. Not only do Crimson Kits offer
outstanding value,butthey also have the flexibility toadapt to any users needs. All the P.C.B.'s are ready assembled and tested (they are not “pot-
ted” as we believe disposable modules are rather extrava gant!) therefore constructing a kit is pleasurable in itself and, once built, will give years
of untroubled service. So whetheryou use a simple recordplayeror acompact disc, you can be sure toget the mostfrom yoursystem.E.T.. said,
in their review of the CK1 010/1100: “I can say no more than that for £250 it is a bargain and one that will become the reference point for kit
amplifiers from now on.” Need we say more?

PRICES * Summer Speclal Offer: Buy a CK1010 and any CK power amplifier and get an MC2K board freel!* %
CK1010 — STEREO PRE-AMPLIFIER (moving magnet, tape, tuner input) takes power from any CK power amp or separate ns.u tyg

P.SK

CK1040 — STEREO POWER-AMPLIFIER 40 watts R.M.S/Chanel £1 21 .00
CK1080 — STEREO POWER-AMPLIFIER 80 watts R.M.S/Chanel £134.00
CK1100 — STEREO POWER-AMPLIFIER 100 watts R.M.S./Chanel £151.00
MC2K — Moving coil add on kit for CK1010 £25.00
P.S.K. — power supply for CK1010 (if not used with a CK power amp) . £20.00.
CRIMSON also s é}ply poweramp, pre amp and electronic crossov ules, power supplies and hardware — too much to list here — but on
receipt of an S.A.E.we will be happy to supply full details.

TO ORDER Send C.W.O. or quote your acce s card no (phone orders accepted) Crimson Products are also available from Bradley Marshall Ltd,
325 Edgeware Road, London.
* Offer closes 31st July 1983 (Return this ad with your order)

[ CRIMSON ELEKTRIK STOKE

MANUFACTURERS OF PROFESSIONAL, DOMESTIC & INDUSTRIAL AMPLIFICATION
PHOENIX WORKS, 500 KING STREET, LONGTON, STOKE-ON-TRENT, STAFFORDSHIRE. ST2 1EZ w 0782 330520




PROJECT

THE DIGGER

No, no, it's nothing to do with tubes of amber nectar, billabongs, tucker
bags or any other antipodean artifacts. Just a device for digging around in a
digital circuit using an oscilloscope - a digital trigger. Design, development,
and bad puns by Phil Walker.

The ETI Digger is a very simple device
which will make fault finding on
digital circuits very much easier. The
basic unit is in reality an eight bit
comparator which provides an output
signal when the input. signal is the
same as that set up on the unit's
switches. The unit as described will
handle up to eight logic inputs which
will probably be sufficient for most
purposes. However, it is designed so
that additional units may be plugged
into the first to expand the total
capability in blocks of eight.

Use

The unit must be provided with a
normal TTL type +5 volt power supply
(probably conveniently derived from
the equipment under test}. The output
can then be taken to the external
trigger input of your oscilloscope. In
case you hadn't guessed, your next
move is to set the scope to external
trigger; you may have to adjust the
trigger controls for best results,
especially if the circuit under test
contains ripple counters. The reason
for this is that signal propagation
delays in the devices will cause
glitches in the

HOW IT WORKS
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Fig. 1 Circuit diagram.

Not much to say here really. The LED,
switch and resistor combination on four
inputs to each IC provides a low when the
switch is open and a high when it is closed.
Also when the switch is closed the LED
will light showing that a high has been
selected for that channel.

When the logic input pattern on the
input pins matches that on the switches the
output from each IC will change state and
thus trigger a scope connected to the final
output. The outputs from one IC will
directly drive the cascade inputs of another
and so extend the width of the comparison.
The inputs from the test circuit are
provided with pull up resistors so any
unused input will appear as a high and this
must be set on the cor-responding switch.
Cl and C2 are pre-sent to decouple the
supply rails. R1 is a pull up for the "="

cascade input.

output from the Digger unit. This is
not a fault, as the input conditions
are in fact true, even if only for a
short time. Actually this property of
the Digger could be quite useful if you
suspect this action in your own
circuit.

The leads from the device can be
connected to the test circuit in any
order but remember to set the
switches in the corresponding order

or your results will be wrong. It is a
good idea to use the input nearest
(he output as a clock input, as this
will  eliminate a good many
ambiguities. Don't forget to set any
unused input channels to HIGH or
the unit will not trigger!

The Circuit

The circuit for this device is very
simple. Most of the work is

Wi ETI
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PARTS LIST

RESISTORS (1/4 W 5% carbon film unless
stated)
R1 2K2
R2 - R9 1K (SIL resistor
pack 8 x 1K)
R10-R17 2K2 (SIL resistor
pack 8 x 1K)
CAPACITORS
C1 100nF ceramic
C2 10uF 16V electrolytic
SEMICONDUCTORS
IC1, IC2 741585
LED1 - LED8 3mm Red LED
MISCELLANEOUS
SW1 - SW8 8 pole SPST DIL
switch
10 way PCB socket 0.1" pitch; 5 way PCB
socket, 0.1 " pitch; 5 way right angle PCB
plug 0.1" pitch; box (Vero G.P. plastic box
72 x 50 x 25 mm 202-21025K); PCB; 10, 5
way free plugs and 5-way socket for above.

done by the two ICs which are 74LS85
devices. These are TTL four-
bit magnitude  comparators, and
give outputs which show whether
one of the two four-bit binary
numbers presented to their inputs is
equal to, greater than, or less than
the other. In addition to the normal
inputs, there is also a set of inputs
which take the outputs from another

similar  device. When these are
connected, the final output
depends on all the

comparisons of allthe inputs to the
devices connected in this way.

The rest of the circuit is devoted
to providing the requisite comparison
inputs to the ICs and giving a visible
indication of it. The method of doing
this is to use resistors to hold the
inputs normally at a low level, but
with switches that can force them
high via an LED which will light up to
show that it has been selected. The
logic inputs from the test circuit are
provided with pull up resistors so as
to define unused inputs.

Construction

Construction of the PCB is quite
simple so long as the ICs are inserted
the right way round. The LEDs and
capacitors must likewise be put in
correctly. If you are going to use
resistor packs as we did, the end with
the dot or similar mark is the common
terminal. Verify this with a meter if in
doubt. If you use discrete resistors,
mount them vertically and join all the
top ends to the common terminal with
a piece of stripped solid-core wire.

It will be necessary to use a 16 pin
wire-wrap type socket for the DIL
switch so that it can be positioned
through a hole in the box. The LED
leads will probably be long enough
without extension. We would also
recommend using ordinary sockets for
IC1 and IC2.

There are 5 links to insert on the
board as marked on the overlay which
connect the inputs to SK2. Use thin
insulated wire for these. Mounting the
PCB in the box is a little tricky. First
make sure that the corners have been
cut off at the marks shown and check
that the board will fit into the box.
We found it easier to fit the PCB
upside down in the box (with the track
side facing the lid), so that only a little
of the side walls have to be cut away to
allow SK1, SK2 and PL1 to fit. Also
a rectangular cut-out must be made in

CHAMMELS
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Left: Overlay of the Digger; above: the Digger
itself, less case.

the bottom of the box to allow SW1-
SW8 through. Finally eight 3 mm holes
should be drilled for the LED's.

The PCB can now be bolted to the lid
and the box put together. Connections
to the outside world are made via the
plugs and sockets. If you use right-
angled plug parts, then a small piece of
Veroboard soldered to them makes a
robust connector. The socket should be
a socket housing with crimp terminals.
For greatest convenience the power
connections can be made via the free
socket and PL 1 while the trigger output
goes from SK1. The switch can be
mounted either way round in its socket
allowing you the option of the test leads
coming out of the top or bottom of the
device, while the switch position is still
up for high, for example.

BUYLINES

Nothing in this project should cause
much difficulty; the SIL resistors are
fair-ly widely available from suppliers
such as Watford, Cricklewood, etc. The
con-nectors are available from Maplin,
and the PCB is available through our
very own service.

Two or more Diggers can be cascaded.

CHAMMELS
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Superior Quality Precision Made

NEW POWER RHEOSTATS

New cersmic construchion, Mlvy duty brusl
num“' continuousty rated

25 WATY 6/10/25/50/100/150/ 250/300/300/ 1K}
1510310 - 30p plo (£3.91inc VAT)

50 WATT 25011 €S 50 - 50p p8p (06 90 in¢ VAD)
100 WATY 1/5/ lO'?SISOﬂWISOISWI\lIIN Shib/25080/3 Sk

€723 0pbo f920inc VA

Gloch Bdver Stinted Knod ul-lyl"d m Nos 19 1'2n dia brass bush
ideal o abcnl'ommswpu + VAT

SOLID STATEE.H.T.UNIT

30V AC Fully 1solated Appiox 15KV Built.in 10 sec Timer
Euuy moo:hod for 20 sec 30 sec (a continuous operation Swe
155, 85 - S0mm Price €5 - 75p p&p (Tolel inc VAT €6 61)

240V A.C. SOLENOID VALVE

Dessgned for Awe/Gas a1 0.7 Waler 0 5ps: Inlet/outlet 38
body Manui Dewraswich Asco

Pice (350 (VpSoIETAB i VATINMS

METERS (New) — omm DIAMETER
AC Amp. Ty0e 6272:0. 1. 0-54.0

DC Amg Type 65C5 0-SA, 0-10A, 0 50A. 0 100A OC Vok 30V Al
380 0s - plp 75p {£5.00 :nc VAT) except 0-50A DC. 0-10CA DC
- 150 plip (£7.78 :nc VAT)

ULTRA VIOLET BLACK LIGHT

FLUORESCENT TUBES

4N 40 wen €8 70 nc VAT £10.00 Icallers only)

u?: 20 wotts £620. Pos1 (125 (£8.57 inc VAT &
D)

(For use i standard b O IXtings)

12in Qwett £300 - 450 (£ 97 nc VAT o&p!

SnEwItt 250 - 45016339 nc VAT p8pl

Complete baIlas1 uret for erther 6V 9V Or 12V tube 230VAC op €550
Pest 550 (€6 96 inc VAT p&ipl Also avadabdle tor 12V DC £5.50 Post 550
£6 98 wnc VAT o6}

BLACK LIGHT BULBS

Se!l hallasted Mescury U V 175W Buibs Avadahle foreitherBC nr€ S
fiting Price €11 79 wncl p&p andVAT

400W UV LAMP AND BALLAST complete £38.00 post €3 50 1£47 73 ¢
vAl & p&o) 00W UV LAMP anty £14 00 post €2 00 (£18.40 inc VAT &

Forged hrass

pet

unooﬁq COOUNG or EXTRACTOR
FAN Sire /2 Supphed for 260V AC
ooeu!-m Prce tus - 01 p&p (total incl VAT

m !MNI! XIT
louou- owmn !’IOI tlllun! lu
sy CRO4, 10|

indicaior, satet cms\ﬂch onlo« switch lnc circull.
ﬂoul L VAT £16.80)
ighly dangerous la thia 8yes Unit MUST be Ii lledin

& fraction of tha price of a
watt 2837 Anget Tube. Sallast

le parking space
owroom open
Monday - Friday

Amﬁ

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/2‘0\1 a.c. 50/60 OUTPUT 0-260V
200W 1 mo ine. 3.c. vohage €15.00
0 SKVAG n nmp MAX)
TKVA IS amp MAXI

2KVA |10 amp MAX)

IKVA 115 amp MAX)
SKVA 125 amp MAX)
10 KVA (30 amp MAX )
1S KVA (75 amp MAX)

3-PHASE VARIABLE VOLTAGE
TRANSFORMERS

Oualinput 200 - 240V or 380-415V Siar connected
JKVAS amp per Phpse max £113.40

6 KVA 10 amp per phaso max £170.10
10KVA 6amp por phase max €145.45

Comprehensive range of L.T.. AUTO (110-240V:. AND

ISOLATION TRANSFORMERS available fcr 1m-
mediate delivery. Leaflet on request.

2KVA VOLTAGE CHANGING
TRANSFORMER

Auto wound with taps 0-5-100-125-150-175-
190-200-225-230-240-250 Volt. Also in-
cludes a separate L.T. winding 0-5-10V. at
15A. Price: £22.00 + £4.00 p&p (total incl
VAT £29.90).

FROM STOCK AT PRICES
THAT DEFY COMPETITION!

AC GEARED MOTORS C.F. BLOWERS
DC MOTORS AC CAPACITORS
MICROSWITCHES STROBE KITS
RELAYS FLASHTUBES
REED SWITCHES CONTACTORS
SOLENOQIDS A.C.or D.C. SYNCHRONOUS
PROGRAMME TIMERS MOTORS

Phone in your enquiries

SERVICE TRADING CO

57 BRIDGMAN ROAD, CHISWICK, LDNDON W4 5BB, 01-995 1560

ACCOUNT CUSTOMERS MIN. ORDER £10.00

GEARED MOTORS
280VA C. M{. by Carter 08 08 (1 pBpI£D.111nc VAT)
1 Mo10r approx 30tb «n 110V A C comple:e with Transtorine lor
AC.£10.73 - (1 50 p&p (to18)inc VAT £14 09}

71rpm WYNSCALE motor approx 101b.nch
A.C. supnlied with suto 1ransformer 240V
A C operation £10.750&p [130(£1409wc VAT N MS

CROWN 42 rpm 110/230V AC. 50 Hz 100 Ibw approx reversible
geared Motor. Price £18.15 - £2 50 plp (total incl VAT £23 75)
5#:“':8;”“‘ 240V AC. operations £12.10 + €1 pdp (total inc
30 lemogAREDMOTOR 1ozuuoasmmevers b\c 1 lSVAC inc stan
pacitor, gncc £11.55 + €2 pdp (total incl VAT E15.58 NM S,
Smllblo‘l’ NSFORMEI 230V AC. operation. Price £4. 50 + 50p p&p
(total incl. VAT £5.7.
NEC. QFARED MOTOR. 152 rom. 200ibin - Y
230V A.C 50Hz. Ratio 92 to 1. Non reversc
In*l. capacitors. Fraction of maker's price.
£47.25 + Carr + VAT NMS
INDUSTRIAL STROBE KIT
1300! for Indusinal ana Educsnonal purposes Produces
{lath variable Ivom apprax 11070 1p e Pnce less case d.gh
(1018l ¢l VAT £3136) Suitable Case 2 Ru‘hodo' £1250
flotal nci VAT £16 68)
HY-LYGHT Mk V. Designed for Disco, Theatrical uses, sic
Approx 4 joulés Adjustable speed Prico £27 - £2 p&p (Total inc VAT

£33.36) Case and reflector price £12.50 £2 p&p (total ncl VAT
£16.68) Foolscap SAE for further details mcluding Super Hy-Lyaht

Up&c

COMPRESSOR
rhnmn single diaphragm Max 20 p8: 1'a ctm  appros VIOVAC.
£16 - pgp (101a! wiel. VAT £20.70). OR. 10 mctude Transtormar for

?JOI?IOVA C £26 45 incl VAT

BLOWER/VACUUM PUMP

3ohase AC motor 220/250V o+ 380/640V 1425:0m '8hp com Dwect
couptad 10 Willkiam Aliday Alkcosa carbon vane blower/vacuum pumgy
09cimBhg €22 - £4p&piotaline! VAT €29.90)

INSULATION TESTERS NEW
500 VOLTS 500 megohms £49.00 p&p £2 (€58.65 inc VAT & p&o?
é&%o'voluﬁ 100011 £55.00 p&p €2 00 (£65.55 inc VAT & p&ip)

lor |leaflet

SANGAMO WESTON TIME SWITCH

Type Sa 851 200/250 AC 2 0n72 otf every 24 hours 20 amps cOMKLs
with overnde swich Duameter 4 -3 prce £9 50 0&p £1(£1208
wnc VAT & o&p) Also availabie wih solsr 0 RET

Also avadable Sangamo Weston 60 amp and AEG 80 amo Phone
for details

Type 5288 10n.or 1 'med c/0 every 24 hours. day omifling devce
Prce €11 - 108D £13.80inct VATI NM S

Type S$388. As above. plus 36 hours spong reserve Less perspex
cover Puce £13.00 - €1 n&p (€16.90 inc! VATI NM S

Personal callers only. Open Saturdays
9 Little Newport Street

London WC2H 7JJ

Tel: 01-437 0576

JITKENBROS.

MULTIMETERS
THANDAR TM351

@ Bench/portable ® 3%-digit 0.5" LCD @ 0.1%
basic accuracy ® 29 ranges. ® Battery life
typically 2000 hrs ® Complete with batteries &

testleads. £113.85

Accessaries. Carrylnb case £68.84. Universal
test lead set £12.85. Service Manual £3.00.

THANDAR TM353

® Bench/portable ® 3'4-digit 0.5" LCD @ 0.25%
basic accuracy ® 26 ranges ® Battery
typically 3000 hrs ® Complete with balterles &
test leads £68.25. Accessories as TM351.

THANDAR TM354

@ Pockel size. ® 3%-digit 0.5" LCD, ® 0.75%
@ 14 ranges @ Battery life 200
arrylng case £3.45. Universal

basic accuracy.
hrs £45.94.

35,

ELECTRONIC COMPONENTS ANO

TEST EQUIPMENT
HIGH BRIDGE. NEWCASTLE

UPON TYNE NE11EW TEL: 0632 326723

FREQUENCY COUNTERS

play.

ppm.

THANDAR TF200 10HZ to 200 MHz
® Bench/portable ® 8-digit Liquid C

tal Dis-

@ Frequency range 10 Hz - 200 MHz @

Resolution betterthan 1 ppm @ Sensitivity
typically 1O0mVrms @ Time base accuracy 0.3

@ Battery life 200 hours ® Frequency,

time average period, totalize & reset; 2 ranges,
5 gate times; external clock facility ® Complete

lite

test lead set £12.85. Service Manual £3.00.

THANDAR TM451

@ Bench/portable ® 4%-digit 0.4" LCD @ 0.03%

basic accuracy ® Full auto-

@ Sample hold ® Audible continuity test

with batteries. £188.75.

THANDARTFO40 10 Hz t0 40 MHz
@ Bench/portable @ 8-digit Liquid Cr
pla‘g. ® Frequency range 10 Hz - 40
©® Resolution 1 Hz. ®

® Timebase accuracy 0.5 ppm @ Battery life 80
hours. ® Frequency, totallze & reset: 2 gate
times ® Complete with batterles. £1286.50.

tal Dis-
Hz
engitivity 40 mV rms.

ACCESSORIES FOR TF200 & TF040 AC
adaptor £7.99, Carrying case £8.48, X1 Probe

-ranging or manual

@ Complete with battery and leads £171.35.

AC Adaptor £7.99, Universal test leads £12.85.

Service Manual £3.00.

OSCILLOBCOPE
THANDAR 8C110A

@ Bench/portabie ® Low
bandwidth ® 10mV aensit

ing case £8.34. AC Adaptor £7.99. Recharg-

able battery pack £12.88.
robe €
prung hook Irimmer pack
£3.00.

GENERATORS

I;‘oAggAR TG100 Function 1 Hz to 100 KHZ
TG102 Function 0.2 Hz lo 2 MHz £186.75

TG105 Pulse 5 Hz 1o 5 MH

.20, X1 X10 Switched probe £10

€8.05, X10 Probe £9.2
£3.00.
scaler £74.785.

THANDAR PFM200A 20 Hz t0 200 MHz
@ Pocket size @ 8-digit LED displ
quency range 20 Hz - 200 MH2. ®

, Service manual
TPB0O prescaler £51.75. TP1000 pre-

@ Fre-
esolution

%

0.1 Hz. Sensitivity typically 10 mV rma. Timebase

ower ® 10 MHz
vity €171.35. Cany-

X1 probe £8. 05'):(‘10
£2.88. Manual

Full's

or writ

z €97.75

accuracy 2 ppm @
qucn
kets £77.82. Accessories. Carrying case £3.45,
AC adaptor £7.99, X1
£9.20, Service Manual £3.00.

attery life 10 hours. ® Fre-
, 2 ranges, 4 gate times ® BNC input soc-

robe £8.05, X10 probe

’oac avafable on all instruments. just phone

Schoots, colleges. universities supplied on
oflicial orders.
Prices include VAT Please add £1.00 postage to

orders under £20.




Branime

TYPE 161B B
DUAL POWER SUPPLY KIT

INCORPORATES A POSITIVE & A NEGATIVE REGULATED SUPPLY

BOTH ARE ISOLATED & ADJUSTABLE 1.3V TO 16V D.C.
Interconnect to give 2.6V to 32V or
-1.3Vv/0/ +1.3V to —16V/0/ + 16V

Output current 1A at 16V to 0.35A at 1.3V
Ripple is less than 1TmV

inc P&PandVAT A" ’

Built & Tested £37.95inc.P&Pand VAT

Comprehensive design details with calculations are included so
that the kit is an excercise in power supply design. The kit, which
uses quality components, is complete with instructions. Case
punched and stove enamelled in attractive blue and grey with a
printed front panel to give a professional finish.

Excellent for the beginner, the experienced amateur and as a
tutorial for schools and colleges.

SEND CHEQUE OR P.O. ALLOW 21 DAYS FOR DELIVERY

BRANIME MARKETING LTD DEPT ETI/9
BALTHANE IND. EST. BALLASALLA. ISLE OF MAN

28 RANGES, EACH WITH FULL OVERLOAD

PROTECTION

SPECIFICATION MODELS
6010 & 7030

10 amp AC/DC
Battery: Single 9V drycell. Life: 200 hrs
Dimensions: 170 x 89 x 38mm.
Weight: 4003 inc. battery.
Mode Select: Push Button,
AC DC Current: 2004A 10 10A
AC Voltage: 200mV to 750V
DC Voltage: 200mV to 1000V
Resistance: 20052 to 20MS2
Input Impedance: 10M$2
Display: 3% Digit 13mm LCD
O/load Protection: All ranges

.
.
.
.
.
B
.
.
.
.
.
.

OTHER FEATURES: Auto polarity,
suto zero, battery low indicator, ABS
plastic case with tilt stand, battery and
test leads included, optional carrying

casa.

Quantity discount for trade on application. ,
* Price

Interak 1

THERE'S NO LIMIT TO
WHAT A COMPUTER WITH
NO CARDS CAN DO!

It's the oldest trick in the book to grab your attention with a
stupid title, but in this case there's a grain of lruth in the
statement above.
The Interak 1 Computer Systemisa 4dMHz Z80A develop-
ment systefn, one which you build yoursell, perhaps tor
enthusiastic home use, or more often tor industrial or
educational purposes.
The fundamental structure is a 3U 19" rack which has
space for 13 cards (“International” size,ig 45" x 8" on 1"
pitch, with space for a power supply at one end of the rack.
International size — rack mounting: Inter-rak Interak!
13 cards 4.5 by B" gives a tatal potential board area of over
400 squareinches, enoughforacouple of hundredchipsor
more; there's no real limit onwhatthatcould dois there? (It
wo';.rld leave a few of today's marvels a bit in the shade
eh?)
But don't be scared, you don't have to bulld a Frankens-
tein's monster until you're ready. The first few cards are
pretty straightforward: First the VDU-K, which canbe con-
nected to your own TV, (or monitor), then the ZBOA-CPU
card, the brains; then dynamic RAM, and finally the Key-
board inter tace (to any standard parallel ASCII keyboard),
and you've got a computer — with the ultimate resource: 9
empty slots for the future. {Perhaps use one of them fora
2400 baud tape interface or later floppy disks.) .
Example prices (excluding VAT), everything is available
separately and lull after sales service in case you make a
mistake; ZBOA CPU card £10.95, Manual £1.50, Main
Parts £13.41,
40 type-written pages of description, specification, price
listsetc.areyoursforthe asking(a 25p stampand/or SAEis
a help, but not essential), or telephone If you prefer. You'll
have to live with your computerfor along time, so make the
effort andfind cutall about Interak now; acoupleof minutes

is all it takes to ask for a leaflet!

Greenbank

Greenbank Electronics (Dept. T9€), 92 New Chester Road,
New Ferry, Wirral, Merseyside L62 5AG
Telephone: 051-645 3391

NEW ANALOGUE METER WITH CONTINUITY
BUZZER AND BATTERY SCALE

NEW HM 102 BZ
SPECIFICATION

DC Voltage: 025, 1, 2.5, 10, 25, 100, 250, 1000
volts 20,000 ohms/voit.

AC Voitsge: 0-10, 25. 100, 250, 1000 volts
10,000 ohms/volr

Decibels: .  -20 to +2248

DC Current: 0-50, SOOuA, 05, SO, S00mA

Ohmmeter: 0-6 Megohms in 4 ranges.
30 ohms Centre Scale

Power Supply: One 1.5V size “A’ battery linct)

® Size & Weight: 135 x 91 x 39mm, 280gr.

HM 101 POCKET SIZE MULTIMETER
SPECIFICATION

DC & AC Voitage: 0-10, 50, 250, 1000 volts,
2000 ohms/volts
Decibels: -10 to +22d8
DC Current: 0-100mA
Ohmmeter: 0-1 Megohm in 2 ranges,
60 ohms Centre Scale
* Power Supply: Ons 1.6V size ‘A’ battery {incl}
90 x 60 x 29mm, 92gr. incl. battery

* Size & Weight:
battery
£€5.50

Add 15% to your order for VAT. P&P is free of charge. Payment by Cheque with Order.

ARMON ELECTRONICS LTD

Cottrell House.53-63 Wembley Hill Road. Wembley. Middlesex HA9 88H. England

Access & Barclaycard accepted.




FEATURE

AUDIOPHILE

Audiophile returns with a look at a new version of an old
favourite. Ron Harris (Who's he? -Ed) has been playing with

little boxes.

What do you mean "Oh no, not again?" Thought you'd got
rid of me, huh? It's not as easy as that my friends. Audiophile
returns to ETI with a look at some new boxes with an old and
revered name - Minimax 2.

The Minimax 2s are a two-unit ported design of tiny
proportions. This is a complete redesign from the originals
and the speakers have a lot to live up to.

All by themselves, the original Minimaxes practically rewrote
the hi-fi gospel that speakers must be big to be credible. This
led to a host of manufacturers taking a serious look at the
idea of high performance small enclosures, witness the

The boxes in question, in semi-naked glory!
Note the-bass reflex port: the old
Minimaxes didn't have that!

* plethora of imitations there are now.
* Presumably the idea behind the redesign is to re-establish the

Videotones as the leading small speakers and the indications
are that they are selling very well. Celestions magnificent SL6s
have unquestionably taken this field a good deal further
forward, but at a price. The Minimax 2s are considerably
cheaper and are not intended to be directly competitive.

Moving Experiences

The main problem with -any small box is how to move the
mass of air required to produce useful bass response when the
speaker is too compact to house a large driver. Because the
enclosure is smaller than the wavelength of the sound it is
producing, cancellation occurs between the air mass in front of
the driver and that behind the box. In short, as the unit tries to
push the air away from it, instead of traveling outwards, the
wave just 'wraps around' and dissipates most of its energy
before reaching the listener.

This is why small speakers produce better bass close to a
wall. You can't cancel a wall. The more solid the better, as the
mass is what counts. As an added help, the bass driver should
be of the long excursion variety in order to transfer as much
energy into the air as possible. If you must use a small paddle
then you have to move it further for the same effect as would
be obtained with a larger surface area.

Field Work

In order that the bass driver should be able to move
freely and without inducing gross distortion, the coil and
magnet within which it moves must be made longer also, so
that the coil never moves out of the linear region of field and
is therefore evenly driven at all signal levels.

Also, although a smaller set of wooden panels should be
easier to damp, and thus have their resonances kept under
control, in a real box any bracing material used is more likely
to affect the overall sound quality. This is simp-ly because the
volume of the bracing subtracts from the volume of
the .enclosure, and the less there is to start with, the less left!
It is the bass which suffers, so a trade off is required.
Resonating panels will colour the sound, too much bracing will
reduce the base ... hmm, perhaps we could launch a computer
game called 'Design A Speaker'.



In Use

Having now run briefly through the horrors of designing
small speakers, how do the Minimax 2s measure up? Despite
all the pitfalls do they actually produce a creditable
result? In a word yes. The originals were very worthy units
and the Mark 2s should carry on the tradition admirably.

| wired in the units, somewhat unfairly, in a direct
comparison to my usual reference speakers, KEF105 Il's
which are anything but small. The Minimax was positioned
off the floor, clear of walls and for a second attempt on a shelf
flat against the wall to simulate more usual conditions of
usage.

The amplifier was a Denon PRA2000/POA3000 Class A
set-up and the record source provided by the well
trusted TD160S/SME Il carrying a Shure V1 SV cartridge.

To those of you who think it 'unfashionable' to use an
SME rude words and expletives. Unaffected by the frantic
pursuit of something new for the sake of it often to the
detriment of the results the SME continues to out-perform
the pretenders. So there!

On an absolute scale the Minimax 2 is a worthwhile
product. Taking into account its size, it is positively
brilliant. Its greatest asset is the ability to project the sound
image away from the enclosures, out into the room: This
makes it very easy to forget the boxes and the size of them.

The Wall

Used in 'free-space’ i.e. clear of all room boundaries, the
Minimax understandably loses body in its presentation.
Given a wall to help out, however, it can make a
nonsense of its dimensions.

The new high frequency unit appears to improve both the
smoothness and the spread of the presentation. The image
is now much less dependent upon the listener's position
and is free of any noticeable frequency response
irregularities. Integration between the two units is good
and the mid-range has a good solid sound to it.

Someone used to big, free standing enclosures, with a
good deal of power behind them, would of course notice the
lack of bass extension at once. However, as a starting point
in hi-fi, or as a compromise answer in a small room, the
Minimax 2s have much to recommend them. At the low
price of £75 per pair, they are very good value and
should be listened to seriously if you are thinking of buying a
pair of small speakers, for whatever purpose.

One word of caution, they are relatively inefficient
and hooking up less than 20W a channel is unlikely to
elicit the best results from these diminutive demons.

FEATURE

Above: the trusted reference. An SME Il doing it's bit whilst sat on a
Thorens TD160S. A great deal of mud has been slung at several excellent
products lately, including the SME. Ignore it. Let your own ears decide.
The SME will stand up to ANY properly conducted comparison (i.e.
scientifically). If you think I'm getting upset you could be right. I'm
thoroughly cheesed off with unqualified, unprincipled and unsound
review techniques. A mandatory qualification for producing some of this
stuff seems to be that the applicant must be able to prove he has
achieved brain death. End of tantrum.

would recommend around 50W per channel, despite the
manufacturer's indrawn breath of cowardice. Take it easy on
the volume, to the extent of not pushing in Status Quo full up,
and you will be returned a smooth, well imaged sound with
good hi-fi extension and more bass than you thought
feasible from a box this size!

The Preamp And The Packing Case!

Also this month | was going to review Musical
Fidelity's "The Preamp", an audiophile unit of modest cost
and high aspirations. Due entirely to the fact that | am moving
house and my entire reference system, nay life, is packed into
cardboard boxes and is presently being shuffled through the
lanes of Kent, | am unable to do so!

My apologies for this and as soon as normal service is
resumed | will complete the findings. Meanwhile, have a
topless photo.

Exit Ron Harris pursued by the office chapter of the
Womens Liberation Movement, in a none-too benevolent
mood.

The Preamp. Not royal, but well titled. Soon, all will be
revealed in even more detail!




When you need to update yourself with all
that is available in the “Do-it-yourself”
market, then you need the Hobby Herald.

Packed with product information essential
to the electronics enthusiast, this new
electronics catalogue lists over 60 exciting
products ranging from All Purpose Cutters
to Verobloc, the solderless breadboard. All
products are-available throughout the U.K.
from over 200 stockists.

Altemnatively ordering
products through the
Herald is simplicity
itself, and you can pay
by either cheque,
Barclaycard or
Access.
So make
sure you

ringing

(04215) 62829.
nara e [T vero

Chandlers Ford, Hampshire,
SO5 3ZR.

17 exciting electronic projects
to build and run on your own micro.

LIGHT PEN

PICTURE DIGITISER

KEY PAD

MODEL CONTROLLER
WEATHER STATION

+ OTHER EXCITING &
INTERESTING PROJECTS

REALISE THE REAL WORLD POTENTIAL OF
YOUR MICRO.

A newly released book written by well known author
Owen Bishop and published by Bernard Babani
gives fully descriptive details on how to build all 17
projects — all are fairly simple and inexpensive to
construct — The most complex component (the
DECODER) is supplied in kit form ready to assemble
with all components and plated through PCB. —
Components for the projects are readily available
locally or found in your workshop drawers.

Once assembled and connected to your micro the
decoder is able to run any or all of the projects
simultaneously.

Simple Programmes are included to get you started
but of course the more experienced programmer
can have hours of fun writing complex programmes
to take full advantage of these easy but exciting
projects.

3 _r i 3 1 1 I 3 I 1 1 ] >€
Please Send By Retum (allow 28 days for delivery)

QTY| REF DESCRIPTION PRICE TOTAL
HB/2000 “EASY ADD-ONS" + DECODER
KIT & BOOK ) £24.00

[ HB/2001 “EASY ADD-ONS" BOOK ONLY _£3.00
HB/2002 DECODER KIT ONLY £22.00

HB/2003 DECODERPCBONLY £8.00

L . . TOTAL
Priceinclusive of VAT & carriage. Please allow.

21 days for delivery. Cheques, PO's or signed Access orders welcomed.

Please Send Full Hobbyboard Mail Order Catalogue D u
with full range of PCB materials & Hardware

I adivision of
I KELAN ENGINEERING Ltd
Hookstone Park

Harrogate, N. Yorks l
‘ complete P.C.B. workshop [
ETI 9/83
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BECOME A——

SPEAKERS

RADIO AMATEUR M?I%LI’METERS (Hi-Fi, P.A., Disco, Bass Guitar)
RANGE DOUBLER 10A DC1 8 , B60W...£11.95
Train now for the Radio Amateur Licence E?f:c‘al%cg/ﬁ&i ------ 1 21 ------- R £1595 10" 50W...£12.95
examination. No previous knowledge anges {2/ {Q00W ... £26.95
needed, only a few hours per week of home 50K/V Range Doubler 10A DC 18" 100W £39.95
study for 3 to 6 months. Post coupon now : : £16.50 fo .
for details or tel. 0734 51515 (24 hr service) . TMK 500 23 Ranges 30K/V 12A MOTOROLA PIEZO
: DC Plus cont. buzzer.............. £23.95 TWEETERS IN STOCK
Briish National Radio & Electronics School Reading, Berks. RG1 18R _NHSER 20K/V 22 Range Pocket  pera o MAIL ORDER
'_ — e e —— C—— — — — — —— A £10. I
FREE brochure without obligation from~— 360TR 23 Range 100K/V. Large EXPORT ® INDUSTRIAL
I ﬁ““""ﬂ British National Radio&E Schoal | scale 10A AC/DC plus Hfe...£36.95 EDUCATIONAL
ACC READING, BERKS. RG1 1BR ATI 020 18 Range 20K/V. DeLuxe . . FREE
plus Hfe Tester..........cccooue.uuue. £17.50 wih choques.  ALL PRICES  CATALOGUE
I NGB . .t e | ST303TR 21 Range 20K/V plus Hfe fcct/Veaor  INCLUDE  SEND LARGE
Tester £16.95 vour VAT SAE
I LG s a e B a0 08080 o6 to0dnaa00000000aa000¢0 0'a I orders. (UK 200)

LETI/9/846 __

MUSICRAFT 303 EDGWARE RD, LONDON W 2 TEL 01-4029729 2898

EDUCATIONAL
ELECTRONIC
KITS

RADIO
KIT

ThisAMradiois supplied withbuilding instructions plus comprehen-
sive electronic theory, exercises and test procedure. A complete
learning package, requiring only a 9V battery.
Thelargefibreglassprintedcircuitboard hasbeen designedin3 sec-
tions — a TRF radio, a bass trebte control and an amptifier push-pull
output circuit. Each section can be built and tested as a separate
project.
This comprehensive radio circuit shows an apptication of tuned
circuits, I.C." s,field effect and bipolar transistors, common emitter
and collector configurations, stabilizer circuits, feedback circuits,
compiementary output stages, etc.
The radio project kit should given entertainment and interest to the
novice, yet provide valuable learning material for the electrical
student. Particularly reievant to current T.E.C. electronic courses.
The price is only £16.70 inc. VAT + £1.50 p&p. (Allow 28 days
delivery).

Educational and quantity enquiries welcome.

Digitise at up to 10 MHz. Store, then display on a UHF
TELEVISION. Single shot Capture up to 250 KHz. Storage Facility
for less than £100.

The Tele-Scope is a new concept in data capture utilising the
latest Digitising techniques. The Tele-Scope acts - controls -
displays much like a conventional scope but does much
much more.

A kit version is available for£89 and a Built unit for£109. A
manual is included and specialist parts are available
separately.

Prices exclude V.A.T. at 15% with postage and packing at
£2.95inc.The manualis available separately for£1.50inc. which
is refundable on subsequent purchase of a unit.

NAME & ADDRESS

Send cheque or postal order to.—
HAZZLEWOOD ELECTRONICS LTD.,
Sales Department,
149 Main Street,
Grenoside,
Sheffield, S30 3PN.
Tel: 0742 463585
Send an S.A.E. to recelve a list of our current electronlo project kits.
Gl GEb GEN GEN (BN OB OIS (B GEm GEm e

Cheques PO. made payable, | enclose cash £

HAWK ELECTRONIC TEST EQUIPMENT

Blrcholt Road, Parkwood Industrial Estate, Meldllone
Kent ME15 9XT. 0622 686811

r—-

CENTRONICS 308
LINE PRINTERS

Full Kits inc. PCBs, hardware, elec-
tro‘r'\lcll. cases (unless stated). Less
erles.

———

Visua! Display Units
Burroughs MT686 VDUs
These versatile micro
controlied prog bl professional fast

JATCHOOG SE
on]ocl reprints 45p extra. Separately
45p + p&p HANDCLAP 8Y

23328233

NTHESISER Aug 01
WAu FNAIIJun-l! Loss 1.
JEWELLERY Ji

FLOPPY DISC DRIVES

terminals have 3 RCA compact line-printer. 80 . uAuuc:omPur PREAMP May 83 less cose sm:o 01 8 al €7.08 81. Lross -

1802 CPUs and 64K of columns, 120 char/sec. Fantastic MEMOREX i [3] unuuuucu [ '3?
memory. 12° Green  Perallel i/f. Quality at 8 650 8" discs mounted in ENGINEERS :%8
screen (80 x 26) RS232.  silly price. Vertical format  attractive  case  with TNPRARED S 81 X
106 key detached key- unit. To inc. operations power supply and fan. 4INPUT ML 80, .74
board. Can also be used  manual. ONLY £149.00. Shugart standard 50 way N OOPNBELL Dec 80 i
as quality video monitor. Carriago {England} imer!ace.. Space for gk;mmg:u%?umAw :gg
£149 + £15 carr. WHILE ~ €17.50. Tech manual sacond drive. £199 (carr. MO8 LOGIC ‘T 11.98
STOCKS LAST 1230 pages) £10.00. £9.50). CUC;‘GEL‘“'NATOIM' 70 €87.70 Or loss case

MAWSON ASSOCIATES

124 Lennard Rd. Beckenham, Kent BR3 1QP

WE ALSO BUY COMPUTERS
AND COMPUTER PERIPHERALS

01-778 3600

Cafters welcomy by appoiniment
s/hirema soid warking but not g'teod

MAGENTAELECTRONICSLTD
ET6. 135 Hunter St. Burton-on-Trent

Stalfs, DE14 2ST. MallOrdes Only
(0283) 05435

Add 48p p&p to all orders. Prices
include VAT, Access & Visa phone/post

Omclal school orders welcome.
OVERSEAS: Payment must be in sterling.
IRISH REPUBLIC + BFPO — UK PRICES.
ROPE: RICES + 10%.
ELSEWHERE WRITE FOR QUOTE.
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Z80 CONTROLLER
COMPUTER  rarrrwo

The OnlY\ give MARVIN a sense of proportion is to
connect him W|th the outside world. Peter Grigson and David Harris
show us how it’s done.

The 1/0 Board

No computer can talk to the outside

world on its own - it needs interfaces _ has eight output lines (ie, one byte in
to achieve this. As we've already The 1/0 board is seen by the CPU either direction) making a total of
mentioned, MARVIN is a modular board as two 1/0 ports, which we've sixteen lines and eight either direction
computer, and so his interfaces are labelled A and B. Each port per board. As we
built on separate boards. There are T
two types of interface - the 1/0 board, rﬁ“mnm
and the interrupt board, both of 1 RI .
which we will now proceed to - 00
describe. 1 5 s
i o——
4 5 o
HOW IT WORKS o 1 =
/0 BOARD o 1 s v
RO ‘_'\3 1 10 11|
ICla IC2a
= V g 1 o
The circuitry divides into three parts - the 1? 183 9
control logic (IC1 and 2), Port A (IC3 and 4) 14 5 bef
and Port B (ICS and 6). In fact there are L T 2 S HORLH
four ports per board the input, and to 16 4 o5
enable the relevant IC. Note that separate = A o6
but sharing the same addresses. 2 = = P——o1)
The port selection logic is very simple; 5‘_\5 T 1
four AND gates are used to detect. when T Jicte ST
one of the ports is being addressed and to o 4 ENRELE
enable the relevant IC. Note that the 1 RZ
selection signals are active low. Because ot ia on)
the system is quite simple, it was not g 3 o
judged necessary to include cir-cuitry to i 15 o
avoid more than one port being enabled at D s B 03 | PorTB
once. y = o4 [OUT
The output ports (ICs 3 and 5) are 5 5 05
based on the 74LS373 octal O-type 3 2 e
transparent latches: while the EN G input is i3 o o
high, the outputs follow the in-puts. When ‘:IICIC\ i gm 1]
EN G is taken low, the lat-ches will be set SELECT BO- 12,_/ l/"
to the current data. There is also an output El 1 o
control which may be useful in some = i o
circumstances. When this is taken high, the = = o
outputs from the 74LS373 go into a high = me [ 03 | PORT B
impedance state, irrespective of the latch = = 04 (1M
contents. However, the latches themselves 3 17 ¥
are unaffected by the output control, and s 2 itz
they will retain their cur-rent data, or can 3 g e 7
be set to new data. R1 and R2 keep the :jmm}S 1 19
output control (OC) inputs, to ICs 3 and 5 I
respectively, low in the case of no external
control signal. Doo- T
The input ports (ICs 4 and 6) use Do IC1=7432
74L8244s: these are octal buffer/line 020 Kol
drivers with tri-state outputs (the out- DATA¢ D3O IC4-ral 5044
cuts are connected directly to the data bus PR 0 [Ce-Tdrenas
Internally, the buffers are in two groups of g =
four, with separate gate inputs (G1 and s
G2), and when these inputs are taken low,
whatever information is at their data inputs o o
will be placed on to the data bus.
PINLA PINZO
ICL IE2 IC34.56
PINT PINIO

L+]
Q

Fig. 1 Circuit of the I/0 Board.
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sc POWER

(m)m_ ¢ Modular
Amplifiers
the third generation

Due to continous improvements in components and design ILP
now launch the largest and most advanced generation of
modules ever.

WE'RE INSTRUMENTAL
IN MAKING A LOT
OF POWER

In keeping with ILP’s tradition of entirely seif-contained modules

featuring, integral heatsinks, no external components and only 5
connections required, the range has been optimized for efficiency,
flexibility, reliability, easy usage, outstanding performance, value
for money.

With over 10 years experience in audio amplifier technology ILP
are recognised as world leaders.

BIPOLAR MODULES MOSFET MODULES
Module | Cutput Load DISTORTION Suppty Size WT | Price Module |Output Load DISTORTION Suppty Size WT | Price
Power T.H.O. 1L.M.D. Voluge mm gms | Inc, Number | Power | impedance| T.H.D. 1.M.D. | Voltage mm gms | inc.
Wetts 0 Tyoat  GOHz/ Tyo VAT Watts n Typat  60Mx/ Typ VAT
rms 1KHz  7KHz 4:1 rms 1KHz  7KHz 4:1
HY 30 15 4.8 0.015% <0.006% +18 76 x 68 x 40 240 | £8.40 MOS 128 60 48 <0.005% <0.006% +45 120x 78 x 40 420( £30.41
HY&0 30 48 0.015% <0.006% +25 76 x 68 x 40 240 | £9.55 MOS 248| 120 48 <0.005% <0.006% +65 120 x 78 x 80 850| £39.86)
HY6060| 30 + 30 4.8 0.015% <0.006% | +25 120x 78 x 40 | 420 |£18.69 MOS 364| 180 4 <0.005% <0.006% +55 |120x 78 x 100 [1025| £45.54}
HY124 60 a 0,01% <0006% | £26 |120x78x40 | 410 |£20.75 - - - -
HY128 60 8 0.01%  <0.006% +35 120x 78 x 40 | 410 |£20.75 Protection:  Able to cope with complex loads without the need for very speciat
HY 244 120 4 0.01% <0006% | £35 |120x78x50 | 520 |£25.47 protection circuitry (fuses wilt suffice).
Hy248 | 120 8 001% <0006% | +50 [120x 78x50 | 520 [€25.47 Slew rate:  20v/ps. Rise time: 3us. S/N ratio: 100db
HY364 180 4 0.01% <0.006% +45 120 x 78 x 100 | 1030 |€38.41 Fvequgncv response {—3dB): 15Hz — 100K Hz. Input sensitivity: S00mV rms
HY 368 180 8 0.01% <0.006% +80 |120x 78 x 100|1030 |£38.41 Input impedance: 100K £). Damping factor: 100Hz >400.
Protection: Full loadline. Slew Rate: 15v/ps. Risetime: Ss. S/N ratio: 100db. ‘NEW to ILP’ In Car Entertainments
Frequency response {—3dB) 15Hz — SOKHz. Input sensitivity: 600mV rms.
Input impedance: 100K f1 . Dampingfactor: 100Hz >400. ci1s
Mono Power Booster Amplifier to increase the output of your existing car radio
PRE-AMP SYSTEMS or cassetie player to a nominal 15 watts rms.
Very easy to use,
Module Modute Functions Curvent  Price ino. . .
Number Requires VAT Robust construction. £9.14 (inc. VAT)
HY6 Mono pre amo  Mic/Mag. Cartridge/Tuner/Tape/ 10mA £7.60 Mounts anywhere in car.
HYEE S AT Care i TaaE 20mA  £14.32 Automatic switch on.
(ereo pre amo A::mf;;:;#:b;?;!amn ”/ : Output power maximum 22w peak into 441
HY73 Guuarpreamp Two Guitar (Bass Lead) and Mic +  20mA  £15.38 Frequency response (—3d8) 15Hz to 30KHz. T.H.0. 0.1% at 10w 1KHz
§/N ratio 1DIN AUDIO) 80dB. Load Impedance 3L
A ML U DRI Input Sensitivity and i ( ) 700mV rms into 15K 3V rms into 811
HY78  Stere As HYG6 less t trol 20mA £14,20 i .
ereo pre amp  As L GG Size 95 x 48 x 60mm, Weight 256 gms.
Most )mp modules can bedriven by the PSU driving themain poweremp.
A separate PSU 30is available purely for pre amp modutes if required for C1516
§5.47 {inc. VAT). Pre-amp and mixing modules in 18 different varistions . Stereoversion of C16. £17.19 (inc. VAT)
b f Is.
e e Size 95 x 40 x BO. Weight 410 gms.

For ease of construction we recommend the B6 for modules HY8—HY 13 £1.05
{inc.VAT)and the 896 for modules HYGE—~HY78 £1.29 (inc. VAT).

POWERSUPPLYUNITS {Incorporating our own toroidal transformers)

Modet For Use With Prioe inc. Model For Use With Price inc, Modsl For Use With Price inc.
Number VAT Numbs VAT Number VAT
PSU 21X [ 1 0r 2HY30 €11.93 PSUS2X | 2xHY124 £17.07 PSU 72X |2 x HY 248 T22.54
PSU 41X | 10r 2HY60, 1 x HY6080, 1 x HY124 | £€13.83 PSU 53X | 2x MO5128 €17.86 PSU 73X |1 x HY364 £22.54
PSU 42X |1 x HY128 £15.90 PSU 54X | 1x HY248 £17.86 PSU 74X |1 x HY368 £24.20
PSU 43X | 1 x MOS128 £16.70 PSU 65X | 1 x MOS248 £€19.52 PSU 75X |2 x MOS248, 1 x MOS368 £24.20
PSU 51X |2x HY128, 1 x HY244 £17.07 PSU 71X | 2x HY244 £21.75

Pleass note: X in part no .
X for 110V, *

tes primary voltage. Pieass insert 'O in piace of
in place of X for 220V, and *'2"' in piace of X for 24QV.




WITH A LOT OF

HELP rrom
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ELECTRONICS LTD

PROFESSIONAL HI-Hl THAT EVERY ENTHUSIAST

BA" "A"nl[ NN
Unicase

Over the years |LP has been aware of the need for a complete
packaging system for it’s products, it has now developed a
unique system which meets all the requirement for ease of

assembly, adaptability, ruggedness, modern styling and above
all price.

Each Unicase kit contains all the hardware required down to
the last nut and bolt to build a complete unit without the
need for any special tools.

Because of {LP’s modular approach, ‘‘open plan’ construction
is used and final assembly of the unit parts forms a compact
aesthetic unit. By this method construction can be achieved in
under two hours with little experience of electronic wiring
and mechanical assembly.

Hi Fi Separates

UC1 PRE AMP UNIT: Incorporates the HY7B to provide a
“no frills”, low distortion, {<0.01%), stereo control unit,
providing inputs for magnetic cartridge, tuner, and tape/
monitor facilities. This unit provides the heart of the hi fi
system and can be used in conjunction with any of the UP
Unicase series of power amps. For ultimate hum rejection the
UC1 draws its power from the power amp unit.

POWER AMPS: The UP series feature a clean line front panel
incorporating on/off switch and concealed indicator. They are
designed to compliment the style of the UC1 pre-amp.
Performance for each unit which includes the appropriate
power supply, is as specified on the facing page.

Power Slaves

Our power slaves, which have numerous uses i.e.
instrument, discotheque, sound reinforcement, feature in
addition to the hi fi series, front pane! input jack, level
control, and a carrying handle. Providing the smallest,
lowest cost, slave on the market in this format.

(OLR

POWER AMPLIFIER  MOS60

TO ORDER USING OUR FREEPOST FACILITY

Fill in the coupon as shown, or write detaiis on a separate sheet of paper,
quoting the name and date of this journal. By sending your order to our
address as shown at the bottom of the page opposite, with FREEPOST
clearly shown on the envelope, you need not stamp it. We pay postage for
you. Cheques and money orders must be crossed and made payable to i.L.P.
Electronics Ltd. if sending cash, it must be by registered post. To pay C.0.D.
please add £1 to TOTAL value of order.

PAYMENT MAY BE MADE BY ACCESS OR BARCLAYCARD IF
REQUIRED

UNICASES
Price inc. .
HIFI Seaarates VAT Post to: gmmﬁm, ;'xou 4, ‘
e — , I . Carecbury CT2 7EP, Kent, England.
UPIX 30 + 30W/4-882 Bipolar  Stereo  HiFi £54,95 . Tetophone. (0227) 54778, [
uP2X eow/aQd Bipolar  Mono  HiFi £54.95 NICS LTD Technical: (0227) 64723.
UP3X 6ow/sfl Bipolar Mono HiFi £54.95 Telex: 965780, I
uPax 120W/400 Bipolar  Mono  HiFi £74.95 .
UP5X 120w/800 Bipolar  Mono  HiFi £74.95 Please send me the following i
uPeX 60W/4-800 MOS Mono  HiFi £64.95 .
UP7X 120W/4—8  MOS Mono  HiFi  £B4.95 Total purchase price I
_ | enclose ChequeD Postal Orders_] int. Money Order_]
US1X 60W/4 N2 Bipolar  Power  Slave £69.95 . l
us2x 120W/4 0 Bipolar  Power  Slave £79.95 Please debit my Access/Barclaycard No. __ ___ —
us3ax 60W/4-800  MOS Power  Slave £69.96 Name I
uS4x 120W/4—80 MOS Power  Slave £89.95 Address
Please note X in part number denotes mains voltage, Please insert ‘O’ in piace of l
X for 110V, *1” in place of X for 220V (Europe)}, and ‘2’ in place of X for 240V
(U.K.) All units except UC1 incorporate our own toroidal transformers. Signature '




64K DRAM BOARD

PROJECT

Mucking around in memory? Seeking space? Look no further,
here’s a bounty (no connection with those distracting TV ads)
of bits, rapacious in real-estate, for your 6502 or 6800 system to
gorge itself on. Design and development by Bob Campbell.

Most microcomputer users find out
fairly quickly that there is no such thing
as too much memory. But even today
with memory as cheap as it is, many
systems are on sale with less, often
considerably less than the 64K that
most eight-bit microprocessors are
capable of addressing. The
independent suppliers are usually very
quick to-provide units to fill this gap,
but one system not well covered in this
respect is the Tangerine Micron/
Microtan 65. Until recently, there was
only the TAN RAM, but now there is
the CMOS alternative. However,
despite advantages in power
consumption and battery back-up, the
CMOS unit, like the TANRAM, is large
and fairly expensive. More than one
board is required to provide the
maximum possible memory.
The approach here is to use the highest
density dynamic RAM chips readily
available and allow the user to access
all of it except where it would clash
with essential EPROM, 1/0 or CPU
board RAM. This leads to an extremely
flexible and cost ef-fective system.
Although specifically designed for the
Microtan 65 computer together with
either a disc system or TUG's Eprom
Storage Card (the MOS Disc concept)
the design retains enough flexibility to
accommodate almost any desired
configuration of computer and
operating system, the only prerequisite
is @ 6502 or 6800 CPU.

Design

The board uses the latest 64K by 1
bit dynamic RAM chips, TMS 4164-15.
These are decoded into 64 1K blocks,
with all but four of the blocks used in
its standard configuration. Making
almost 6 1/4% of the RAM effectively
redundant may at first sight seem a
little extravagant, however even
allowing for this the cost per K is less
than £1.00. If one adds the other
savings on hardware, sockets, power
supply requirements board space etc.,
the

64k chip route stands out above all the
other alternatives.

The heart of the system is the
7415608 memory  cycle-controller
(MCC). This chip generates all the
signals the RAM requires to perform
the two types of cycles necessary for
proper operation. The MCC generates
these signals from the CPU's clocks 01
and 02 together with the decoded
signal RE, RAM enable. It is important
not to confuse this signal with the
Tanbus signal RAME. The only signals
used from the bus are the address and
data lines together with R/W, 01 and 02
and because of this and the use of a
PROM address decoder, this board is
very flexible. in design and easily
adapted to suit other systems.

Dynamic RAMs

The two great advantages of
dynamic RAM are its extremely low
power consumption and its packing
density. This is achieved by the design
of the actual memory element which is
in fact a very small capacitor. The logic
level stored being defined by the
presence or

absence of a charge on that capacitor.
Because all capacitors have a finite
leakage, the charge on the capacitors
must be periodically topped up. This
procedure is called refreshing and is
accomplished by performing what is
known as a RAS only refresh cycle.

This RAS only refresh cycle
consists of first setting up an eight bit
address at the input latches and
strobing RAS low, while maintaining
CAS high. The complete chip s
refreshed when all 256 row addresses
have been treated similarly. Data
retention is assured if all these 256
cycles are completed at least once
every 4 msec.

Apart from the necessity to
refresh every 4 msec there is one other
penalty to pay for the 16 pin packing
density and that is the multiplexed
address bus. Figure 1 shows the
internal architecture of the 4164.

To address every memory element
within the IC, 16 address bits must be
applied; These are separated into the
row address and the column: address,
each latched onto the multiplexed
address bus

FRG O e
=0 o TIMING AND COMNTROL
o g
Do +
AT 2o AT
A - — ROy (1421 MEMORY RRRAY ™
AN i o DECODE
4O i DUMMY CELLS
Az o
£l = 8 (1/2) 4 OF 256 v
i > COLUMN DECODE
5 e = R o |
SEMSE-REFRESH BUFFER
L COMNTROL AMPS il B e IREN 2 DATA
baa—| |5 410 out ™
(1/7) 4 OF 256 SELEGT
coum e
i DUMMY CELLS
DRCODE
Y1 (1423 MEMORY ARRAY
AT

Fig.1 Internal architecture of the TMS4164 DRAMs used in the project.
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Fig. 2 Processor and memory cycle controller timing.

upon the appropriate signal RAS or
CAS.

In full, the memory cycle consists of
five stages. Firstly the row address
pins and RAS pulled low. Then the
address multiplexers are switched
placing the other eight bits, the
column address, onto the address
pins and CAS pulsed low. This last
operation enables the chip and,
depending on the status of the R/W
line, enables the input or output
buffers, thus completing a read or
write cycle.

There are two other possible types of
cycle, the page mode read/write and
the read modify write cycles.
However since neither of these apply
to the 6502 or 6800 type of processor
it is not necessary to consider them
further here.

It is important to note that the 6502
operates in what is known as the
early write cycle where the R/W line
is set up long before CAS goes low.
This enables the data in (D) and data
out (Q) pins to be connected together
and thus have a common data bus.

Obviously the sequence and timing of
the two cycles, refresh and
memory, is extremely important. The
RAS only refresh cycle is
particularly  significant for  two
reasons: firstly, it is necessary to
perform it regularly (256 times
every4 msec), and secondly, it
is effectively a dead cycle, when
the CPU cannot access memory.

Refresh cycles can be carried out in

either burst mode or hidden
transparent mode. Burst refresh is
a technique where all the
memory elements are refreshed

consecutively whilst the processor is
held in a wait or halted state. This
dead time is called the refresh
overhead, which, more accurately,
is defined as the ratio of the time
taken to refresh all the memory
elements and the maximum refresh
interval. In well-designed
systems with the 4 msec 64K
rams this overhead can be as low as
2%. As the circuitry needed to
maintain this type of refresh
system is complex it is not
commonly used outside the realms
of very fast microcomputers, minis
and mainframe systems.

PROJECT

The other technique, hidden refresh,
is the more commonly used. This
technique relies upon the fact that the
CPU will always have a period within
any instruction or machine cycle when
it will not access the system bus, and
one refresh cycle can be accomplished
during this period. Thus after a
maximum of 256 instruction cycles all
the memory elements will have been
serviced. This technique has the great
advantage of a zero refresh overhead
rate and is totally transparent to the
CPU and thus the user.

In this design the two cycles, refresh
and memory, are sequenced by the
main CPU clocks 01 and 02. While 01
is high, the CPU sets up the R/W and
address lines, the rising edge of 02
signifying a valid memory address.This
edge of 02 is normally used to enable
the address and data buffers. Thus
while 01 is high, the CPU is normally
isolated from the system bus, and the
refresh cycle can be accomplished
during this period. In addition by
using 01 to clock the eight bit refresh
row address counter all 256 row
addresses can be refreshed
sequentially. Figure 3 shows exactly
the relationship and timing of these
events.

PROM Program Design

The memory map of the RAM board is
controlled directly by the TBP24S10
PROM, which acts as a complex
address decoder. Before programming
the PROM, the desired memory map
must be established. The minimum
requirement for most systems will be
the system monitor, the 1/0 area and
unless there is a serial VDU as the
screen, some screen memory. Some
systems use a relocatable area of
memory for the screen RAM, the
video controller accessing the system
bus directly. If the target system is of
this type then no provision should be
made for the screen RAM in the
PROM  program. Remember the
overriding factor when designing the
memory map is that there must not
be two components within the system
which have the same address. Taking
the standard configuration of the
Microtan as our worked example, the
minimum memory map is as shown in
Fig 4.

Once you've determined the memory
map(s) required, the upper six
address lines should be written out bit
fashion (bit by bit ..?). Each bit
corresponds to a PROM address bit;
however because of the PCB board
layout, the one-to-one



Fig. 3 Memory timing for various operations and approximate timing round the MCC.
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respondance is not in numerical
order.

In addition, by using the two extra
PROM address lines A7 and AS,
there is the facility to have up to
four programs and therefore four
memory maps resident on the board at
one time, selectable by means of the DIL
switch SW1. Using the two tables 1 and
2 it is possible to calculate all the PROM
addresses which are required to be
'blown'.

Remember that PROMSs are not
erasable, once a memory location is
altered from the "all 1's" condition, it
cannot be reversed. There is however an
escape route if a mistake is, made
during programming. The program is
created by blowing only the operative
bits within the data word from a 1 to a
0.In this design, only one of the
four bits available is used (bit 4). If an
error is made during programming, then
it is possible to use an alternative bit by
breaking the PCB track at pin 9 IC15,
installing a link to either pin 10, 11 or 12
(bits 1-3 inc.) and reprogramming the
PROM using the appropriate data word.
(Alternatively, this would make it
possible to hold a total of 16 memory
maps in the PROM).

It is beyond the scope of this article
to describe the methods for actually
programming the PROM, suffice to say
that the amount of programming by
nature of it's use, is small, so it would be
feasible to use the switchbox type of
programmer.

Construction and Setting Up

The construction of the board is very
straightforward, particularly if the PCB
design presented here is followed
exactly: there are, after all, only 18 ICs.
The PCB is a double sided design but to
keep costs down it doesn't use plated-
through holes. To make the necessary
interconnections, track pins or short
lengths of wire must be soldered
between the two in the positions
marked on the overlay diagram with a
black dot. These pins must be soldered
in first,

AREA HEXADD SIZE
A)TANBUG FFFF 2K
F800
RAM F7FF 14K
€000
B)1/0 BFFF 1K
BCOO
RAM BBFF 46K
0400
C) CPU BOARD 03FF 1K
RAM 0000

Fig. 4 Minimum memory map for the Microtan.
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prior to any other components, as
there are some beneath the DIL
sockets; | advise checking the
continuity of each one thoroughly, as
mistakes are difficult to rectify later.
The remainder of the soldered
components can be assembled in
almost any order, but I've found that
it pays to be systematic and to follow
a list, checking off each component as
it is soldered in.

All the usual checks should be carried
out before the ICs are in-serted into
their sockets. Particular attention
should be given to avoiding solder
bridges in the daisy chained RAM area
of the board.

It is useful to insert the chips in three
stages and perform some functional
checks on the system at each stage.
The first of these stages is to insert the
PROM and all the TTL, with the
exception of the 74LS608

(IC16) and the 7 4LS245 data bus
buffer (IC14). Now powering up the
board on the bus can be performed
with all the Tanex RAM and EPROM
still resident without the risk of any
memory conflict occurring. This
procedure will allow you to check the
following items with the system
running.

A dual beam oscilloscope is really
desirable particularly if you have

Table 1 Revised system memory map.

Fig.5 Circuit diagram of the complete project.

SYSTEM ADDRESS HEX ADD. COMMENTS
A15 Al4 A13 A12 A1l A10
1 1 1 1 1 1 FFFF TANBUG
1 1 1 1 1 0 F800
1 0 1 1 1 i BFFF 11O
1 0 1 1 1 1 BCOO
0 0 0 0 0 0 O3FF CPU BOARD RAM
0 0 0 0 0 0 0000

deviated from the timing
component values for any reason.
However it should be possible if you
don't have access to a oscilloscope to
use a good logic probe to check that
all the appropriate signals are present.

The most relevant signals to
check first are 01 and 02 and their
complements 01, 02, RE and DBE
should be active only when a valid
address within your programmed
memory map is accessed. Next check
that the two address buffers, IC2 and
IC11, are switching correctly




Table 2. Programming sheet for the PROM.
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HOW IT WORKS

SYTEM ADDRESS
PROM ADDRESS

SW1 Sw2 11 10 13
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[l e Ne et
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64K DYNAMIC RAM BOARD PROM PROGRAMMING SHEET ... OF ... 4

14 15 12 HEX PROM ADD
3 2 1 BLOW TO 07

0 0 O 00

1 1 1 3F

1 1 1 2F

0o 1 1 3B

exactly 180° out of phase with each
other, and that the refresh address
counter IC1 is functioning correctly as an
eight-bit counter. The final
check at this stage is to measure the
pulse delay and shaper circuits formed
by the diode/resistor networks and
IC17. The three signals RAS cycle start
(RCS), memory cycle start (MCS) and
refresh (RFSH) should all correspond to
the timing diagram in Figure 3. Any

deviation should be adjusted by
altering the value of the capacitor
and/or resistor within the relevant RC
network. However if the stated
tolerances of the components are
adhered to  there should be
no problems.

Having completed all the checks and
adjustments so far the next stage is to
insert the 74LS608 memory cycle
controller, which should produce the
necessary signals RAS, CAS, MUX and R/
W. These four main signals should be

checked against the timing
diagrams in Figures 2 and 3. The
important factors are the
relationships between cycle start,

CS, and RAS, MUX, CAS sequence and

the RAS refresh cycle. The row
address hold time RAH, CAS low and
the precharge time are the major
controlling times and are all
programmable via the three RC
networks on the 74LS608. Under
standard conditions with the 750KHz
Microtan system clock these times
have quite a large latitude. However
with faster clock rates the times

become proportionally more critical. All
these times can be calculated from the
memory data sheets.

One fault which may occur at this point has
the symptoms RAS permanently low,
CAS, MUX and R/W permanently high. If
this situation exists try shorting very
briefly pin 12 to ground. If the
controller then starts to function
correctly then the 74LS608 is at fault. |
understand from Texas that on a
number of the older batches of chips
there is a fault with the power-on-reset

circuit, newer batches, | am assured,
are all O.K.

Having checked that all the
relevant signals are present at the
RAM  chip sockets, the RAM chips
themselves can now be inserted.
Power down first. These are very
static sensitive so take all the usual

precautions, they are also upside down in
relation to the other ICs on the
board.

if they are inserted
with pin 1 to the upper edge of
the board they will be
irrevocably damaged, and at £4.00
each a mistake could be very
expensive.  Finally insert the data
buffer IC13. With  construction
and testing completed there
is still one task to finish before
the board is inserted back into the
rack and powered up. Remove all
Tanex RAM and EPROM, and all
other memory map conflicts, for
example the hires graphics board,
failure to do this will probably destroy
ALL the memory components in the
system.

After powering up the board in the
now "minimised" system, unless you've
chosen to create a memory map option
which retains the Tanex EPROM vyour
system will be running in Tanbug
or TUG bug. The quickest way to
check the RAM from here is to boot
up Basic and XBUG from disc or ESC
and let it do the check. 47103 BYTES
FREE should appear as the message
header. Note some difficulties may be
experienced because the F7F7 error
jump will not exist immediately. This
will show up only if an error occurs

Be warned that

during the boot up procedure e.g.
miss keying; simply RESET and start
again to recover.

Assuming this initial check
appears to be OK then a more
comprehensive memory test routine
should be performed; the one
published in the November 1981
issue  of Computing. Today is most

suitable. However it should be noted
that these types of test do not pick out
the periodic bit drop out and only
extensive usage in BASIC or similar
will show up this problem.

Other Systems

The board relies only upon signals
derived directly from the CPU 01, 02, R/W
and the address and data buses.
Since all these signals will be present in
any 6502-6800 system, conversion
is. relatively simple.

The only component that needs to be
altered in anyway is the PROM which
does all the decoding. The essential
considerations  are  those concerning
the design of the memory map and,
in particular, possible address conflicts.
Remember no two components,
be they RAM or 1/0 should have the
same address! A suggestion for those
with a Microtan but no discs or ESCis
to leave the XBUG EPROM resident (FOO0O-
F7FF) and us the tape routines instead.

As so much detail has been given in the
general section, this 'How It Works' is
going to be fairly brief. During 01 high the
main bus buffers 1C11 and 1C13 are disabled,
removing the RAM from the system bus.
The refresh row address counter IC1 is
connected directly to the RAM ICs (IC3-10)
via the enabled buffer IC2. The rising edge
of 01 is first buffered by two OR gates and
then, via the pulse generator network D1,
C1, R1, IC17, it applies a pulse to the
REFRESH ENABLE pin (14) of the memory
cycle controller IC16. The same rising edge
is delayed by D2, C2, R2, IC17, before
reaching the CYCLE START pin 13 of
IC16. This delay is necessary to satisfy the
refresh hold time of the memory cycle
controller, and must be maintained at 20ns
minimum. The MCC then responds by
pulsing RAS low for a period of time
determined by the RC network at pin 12, the
row address hold time. The rising edge of
RAS is the end of the refresh cycle.

The memory cycle starts with the rising
edge of 02 (faling edge of 01) at which
point the address bus buffer is enabled
directly by 02 and assuming the address is
within the memory map, the PROM output
04 is already high. This output combned
with 02 produces via IC18 two signals DBE
and RE.

DBE enables the data buffer IC13; RE
delayed via 03, C1, R3, IC17 is fed to the
CYCLE START input of IC16 the memory cycle
controller. This last event causes the MCC
to start the actual memory access cycle. The
RAS output (pin 7) goes low then, after the
programmed RAH time, the RMW line is
allowed to pass through and the MUX
output then goes low  switching  over
the  address multiplexers 1C12 and IC14 to
the column address. CAS then goes low for
a period of time CAS LO. All three outputs
RAS, CAS, MUX then go high. This point
should coincide with the falling edge of 02
when the data from or to the RAM is latched
by either the CPU or the memory depending
on the status of the RW line.

The next refresh cycle then occurs on the
rising edge of 01 and so the system carries on
until the power is removed.

Those who design their own PCBs
should take care to heed the
memory manufacturer's
recommendations on decoupling and
PCB layout around those chips.

Particular attention should be given to the
ground and power supply lines, which
effectively surround each chip; the
arrangement of interlocking fingers on the
typical breadboard is definitely out.
Similarly the decoupling of the TTL
chips should be comprehensive enough
to avoid too much power supply noise,
a major culprit of periodic bit drop out.

Lastly, the 74LS608 MCC gets hot, but
since the lead-frame is directly coupled
with both the substrate and the ground
pin, a large area of copper around pin 8

should alleviate the problem and
improve reliability.
With regards to systems employing

faster clock rates than 1 MHz, as long
as, the RAH, PRECHARGE CAS low times
and the refresh hold time for the MCC
are satisfied (calculating them from the
manufacturer's data sheets), no
significant problems should occur.
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PARNDON ELECTRONICS LTD.

Dept 23, 44 Paddock Mead. Harlow, Essex. CM18 7RR. Tel: 0279 32700

RESISTORS: ¥ Watt Carbon Film E24 range + 5% tolerance
Bandoliered and colour coded. Full Range 1RO-10M.
£1.00 perhundred mixed (Min 10 pervalue) £8.50 per thousand mixed (Min 50 per value)
Special stock pack 60 values. 10 of each £5.50

RECTIFIERS 3% Digit LCD Dleplay: 1 colon, 3 decimal points
1 Amp 3 Amp plus/minus sign and lo bat indicator.
l&?& gg {:g Complete with low power 7106 A/D converter display driver.
200V Sp 14p Driver set £8.95

400V 6p 19p Dtsplay £3.50 Driver £6.50

600V 8 20
1000V 93 252 DIODES: IN4148 £1.60 per hundred
DIL 8 pin -~ 10p. 14 pin~ 11p. 16p pin - 12p. 18p pin - 19p. 20p pin -21p
SOCKETS 22 pin - 28p. 24 pin - 25p. 28 pin - 27p 40 pin —42p.

Full List Available — Send SAE
ALL PRICES INCLUDE VA.T. & POST & PACKING — NO EXTRAS
MIN ORDER — UK £1.00 OVERSEAS £5 CASH WITH ORDER PLEASE
Same Day Despatch

FEEL HEALTHIER
WITH ZEPHION

Bring fresh clean air into your home with
the Zephion Air loniser.

Air free from smoke, dust and other pollutants of modern day living
can bring to many the relief of breathing comfortably once again.

We are confident that you will be delighted with the Zephion
Air loniser, but If you are not entirely satisfied a full money back
guarantee is available if items are returned in good condition
within 28 days.

‘BUILD IT YOURSELF!

TO: = Dateplue Deveolopsents
81,Cholaeley road
Reading, Berks.
fRG1 3LY TEL:- 0734 67027

ZEPMION KITS @ £24.15p
Kits include all parts) .

ZEPNION AIR TONERS
BUILT AMD TESTED. @ £34.50p

Prices inclule VAT & postage; allow 14 days for delivery.

Money immediately refunded if
ilems returned in good conditlon.

DATAPLUS HE

BUY NOW WHILE STOCKS LAST!

TRANSFORMERS British made transtormers at very atiractive prices.

Primary Socondary Current 1+ 10 + 100 H
240v: 450-4.5v 400m/a SOp 4Sp 35p
240v: 6-0-6v 100m/a 58p 52p 43p

6-0-6v. 500m/a 85p B80p 48p
E osllge A Packma 45p per transtormer or €1.60 per 10,
450 per 1 EUROPEAN
These very high quality British made two pln European
adaptors are ideal for d‘:winq Radios. cassette recorders, ADAPTORS

TV games, calaslators etc. The adaptors fit the UK
shaver sockel

REF. D.C. Vonaqo Current 1+ 10+ 100 +
EOB 4.5V 200m/a 50 45p 32p
EM3 SV 200m/a €A 80 55p
a00m/a €1.50 £1.25 85p
ﬁog'laage ) Packlng 45p per adaplor or £1.60 per 10
per 1

Send now !crourlatesl catalogue, 35p plus 30p p&p, over
72 pages packed with complele range of components.
Includes special offer Ilul. order form and pre-paid
envelops.
Please ndd 15% VAT lo the above prices.

MARCO TRADING, DEPT. ET9,
THE MALTINGS, HIGH STREET, WEM SHROPSHIRE, SY4 SEN
All orders depaiched by return of mai. Tel: (0939) 32763

PROBLEMS WITH
THAT PROJECT?

We will—* BUILD
*TEST
* REPAIR

All your Electronics Kits and projects.
Prices from only £5.00
* Call us now for a quote. *
WEB Logic Systems Ltd

15 High Street, Harpenden, Herts.
05827-62119

Happy
Memories

Part type 1 off 25-99 100 up
4116 200ns .90 .81 .78
4816 100ns For BBC comp 195 1.85 1.75
4164 200ns 3.85 3.45 3.30
2114200ns Low power 1.15 1.00 90
2114 450ns Low power .95 .85 .80
4118250ns 3.95 3.55 340
6116 150ns CMOS 3.35 3.00 285
2708 450ns 3.25 295 2.80
2716 450ns 5 volt 235 2.10 202
2716 450ns three rail 5.75 5.00 4.65
2732 450ns Intel type 3.35 3.00 2.85
2532 450ns Texas type 3.35 3.00 2.85
2764 250ns 4.55 4.05 3.90
Z80A-PU  £299 Z80A-PIO £299 Z80A-CTC £2.99
6522 PIA  £3.70 3691 £2.75
88LS120 £2.20 7805 reg .50 7812reg .50

Low profile IC sockets:
Pins 8 14 16 18 20 22 24 28 40
Pence 12 13 14 16 18 22 24 27 38

Soft-sectored floppy discs per 10 in plastic library case:
5inch SSSD £17.00 5inch SSDD £19.25 5inch DSDD £21.00
5 Inch DSQD £26.35
8Inch SSSD £19.25 8inch SSDD £23.65 8Inch DSDD £25.50

74LS serles TTL, large stocks at low prices with DIY discounts
starting at a mix of just 25 pleces. Write or '‘phone for list.

Please add 50p post & packing to orders under £15 and VAT to
total. Access & Visa welcome, 24 hr service on (054 422) 618.
Government & Educational orders welcome, £15 minimum.
Trade accounts operated, ‘phone or write for detalls.

Happy Memorles (ETI), Gladestry, Kington,
Herefordshire. HRS 3NY. Tel: (054 422) 618 or 628




READ/WRITE

Switch Troubles

Dear Sir,

| have recently had an unfortunate
incident with an EPROM programmer,
in which two PIRs and a 7805 regulator
were  destroyed. The incident
happened when throwing a switch
(which swapped a certain supply line
between 25V and 5V). The result was
that the programmer went dead, along
with the 5V power supply and the two
PIR's. (The 25V supply was not affected
as it was simply two car batteries in
series.) The cause was simple, when
the switch was half way across when
switching over, it joined the 25V and
the 5V supplies with the aforementioned
results.

To be honest | now consider myself
lucky that the 5V power supply was only
supplying the programmer, if it supplied
the rest of the computer as well then |
have no doubts. whatsoever that | would
be left with a PCB of fried chips of the
silicon sort of course.

To get to the point, | am now very
wary about what switch | use for such
purposes, and | would advise that others
watch out for these type of switches,
which should not really be sold.

Yours faithfully,
R. P. D. Mallett,
Sandwich, Kent
P.S: If you don't believe that a firm
would make such a switch then try out
the enclosed one. (You can keep it!)
P.P.S: Thanks for an excellent magazine!

This reader has demonstrated all too
effectively  that it's important to
distinguish between make-before-break
and break before-make types of switches!
For instance, so far as we are aware, all
toggle switches are break-before-make,
and a large proportion (but not all) slider
switches are make-before-break. In fact,
it was a slider switch that was sent to us
by the above correspondent.

Induction Loops
Dear Sir,

| was very impressed by the
excellence of the article on
'Inductance Loops' by Vivian Capel in
the February 7983 issue of Electronics
Today. It is a very clear exposition of
the way to design an induction loop for
hearing-aid users and to decide on the
amplifier and transformers required for
most systems.

As manufacturers of every sort of audio
transformer for more than 40 years we
have been approached on many
occasions to give advice on inductor
installation, particularly in churches,
where frequently there is a limited
budget and the volunteer from the
congregation who undertakes the work
is generally non-technical. In future we
propose to refer him to Mr Vivian
Capel's article and to co-operate by
supplying the most reasonably priced
transformers for the project. These can
be  specially designed without
additional cost to fit in with the usual
PA system amplifier already installed or
separate amplifier if desired. The
transformer audio outputs we have
encountered within the last year or so
are mostly between 20 and 700 watts,
although last year in a large theatre up
north, we supplied four 700 watt
transformers ~ which  were  used
presumably for the stall, circles and
gallery areas.

Inductor loops are not new although in
connection with deaf aids they have
come into prominence of recent years.
In about 1934 - nearly 50 years ago- the
following pioneering experiments were
carried out by the undersigned who was
building a new house at the time. It was
decided for the purpose of listening to
radio to install a continuous twin wire
cable behind the wainscottin around
every room in the house with sockets
provided so that a loudspeaker could be
plugged in anywhere and this still exists.
Whilst working on inductor devices for
HM Services at that time, it occurred to
me that by putting my twin wires in
parallel and feeding the loops in the
rooms from my amplifier with two LS5
valves for output, | was creating an
audio magnetic field everywhere. | then
took various annealed mumetal rods
about 1/4" diameter and tried them on
different search coils which were
connected to my very sensitive S.G.
Brown A type adjustable gap earphones
normally used for my ham radio
reception

(my call sign then, and now was
G205). Incidentally these phones had
conical diaphragms like miniature
moving coil speakers which were
operated by a cantilever reed.

| found that by wearing the phones
connected to the search coil | could sit
in any room without being connected
by wires and listen to the radio
programs. It did occur to me that by
having loops upstairs and downstairs |
had a Helmholtz coil system which
tended to give excellent magnetic field
distribution, particularly in the middle
of the room. (We use much smaller
Helmholtz coils nowadays to determine
the screening effect of mumet | can by
taking voltages picked up by a search
coil in air and then enclosed in the can).

All my experiments were published
by me in an article in the Wireless
World in the mid 1930's. | remember
suggesting that the pick up device in
cinemas and theaters could be in the
form of a mumetal walking stick or
umbrella stick fitted with a search coil,
and for the ladies (shades of Queen
Victoria) - a mumetal handle with
search coil on lorgnette spectacles.

| do not claim to be the originator
of induction loops but my amateur
pioneering experiments were certainly
carried out arid published more than
45 years ago.

Yours truly,
Dr G. A. V. Sowter,
Consultant to Sowter Transformers
PO Box 36, Ipswich IP1 2EG

Holophony

Dear E.T.I.
I was interested to read about Mr
Zuccarelli and his Holophony in July
ETl, and thought you might be
interested to hear of my own
experiments with the idea.
About 15 years ago, having built a
stereo tape recorder, | then got to
wondering why two microphones did
not give a very clear recording when
two ears were obviously adequate for
us. The obvious difference seemed to
be the ears.

| then conducted experiments at
the dead of night under the
bedclothes (not having an anechoic
chamber!), trying to decide in the dark
where the tick of a pocket watch
appeared to come from. | discovered
that the various lobes on the outer ear
give us a means of judging direction
of sound. By pressing down and
'blanking off' different bits of the ear |
discovered which bit did which - those
at the



top tell us about sound above the head,
and the bits at the back are to do with
front-back direction, and so on.

| then modeled two Plasticine ears
and fitted them to omni-directional mic
inserts. Fitted to a paper-mache head

(filled with cloth , to damp self
resonance), the results were quite
spectacular - especially using

headphones.

| enlisted the help of a few school
friends and found that the 'head' gave
quite repeatable results. We found we
had to put felt 'hair' on the back to aid
front-back discrimination.

There seemed to be some variation
in perceived results between different
people - which seemed to be due to

variations in the size of ear, and
different hair lengths.
When | was at university, |

excitedly announced my findings to my
tutor - who was at one time an
accomplished recording engineer - He
Said: "Oh yes, they did all that research
in the '30's at Bell Telephone Labs!" So
there | rather left it - but | am sure the
principle has possibilities, although
there will always be greater or lesser
variations between the dimensions of
the head and ears used to record and the
head and ears which receive the
recording, and therefore

some subjective variation of results.
As to the idea being new - it seems
that truly nothing is.
Yours sincerely
Richard Buswell
Buswell Machine Electronics
Skelmersdale

We're now convinced that there is
something more to the
holophonic technique than we
thought when we published
Vivian Capel’s report. This is due
to Dave Bradshaw having had the
opportunity of visiting Hugo
Zuccarelli and hearing holophonic
sound at first hand, through
loudspeakers as well as
headphones. We're hoping to do
a full report on this at some stage
in the future, time and space
Eermitting, but in the meanwhile
Tl readers might like to try
explaining the results of the
following experiment, that you can
do for yourselves. It takes two
people, one of whom we’'ll call the
experimenter, and the other is the
subject.

The subject should shut his or
her eyes, and firmly jam a finger
in one ear, so that all sound is
excluded (so far as possible). The
experimenter should take a box
of matches (or a ring of keys) and
shake it, movinﬁ it around the
subject’s head. The subject should
be asked to point in the direction
from which the sound is coming.
Most people with normal hearin
(provided their ears aren’t blocke
up with wax!) should be able to
point apProximateQI in the
direction of the sound, even when
it is on the other side of the head
from the open ear. To make the
conditions more stringent, you
could start shaking the matches
from this side, so that there is no
possibility of the brain having a
reference sound with which to
refer the (ear lobe modified) sound
to.

If any of our readers have access to
an anechoic chamber we’d be most
interested in hearing of the results
of doing the above experiment in
it. We'd also like to hear of anyone
who has access to a conventional
dummy head recording
(Sennheiser did have such a
recording, but their UK office was
unable to help us).

Banjo (with repeat), Accordion

"add-a-chord" unit
* Starter kit from £98.80 + VAT

* 16 modern rhythms with superb sounds including handclap
: Ful1 range of 'Easi-Play’ features *Custom Programmed ROM

Walking Bass on Lower Manual and Pedals
* Real wood veneer cabinet with American walnut finish
* The only organ with update facilities for synthesizer and

* Full kit £280.54 + VAT Carriage extra on kits

Send for a demonstration tape today onl

" VICTORY ...

* Exciting range of authentic voices
* Preset sounds Piano, Harpsichord, Hawaiian Guitar (with glide),

£ 1.95 inclusive. Hear the difference yourself.

Full detai?g & specification on request
LEIGHTON ELECTRONIC SERVICES

17 BRIDGE STREET, LEIGHTON BUZZARD, BEDFORDSHIRE LU7 7AH TELEPHONE (0525) 382504




FREE CAREER
BOOKLET

Train for success in Electronics
Engineering, T.V. Servicing,
Electrical Engineering—or running
your own business!

ICS have helped thousands of ambitious people to
move up into higher paid, more secure jobs in the

fields of electronics, T.V., electrical engineering— now it
can be your turn. Whether you are a newcomer to the
field or already working in -these industries, ICS

can provide you with the specialised training so
essential to success ..

Personal Tuition and 80 Years of Success
The expert and personal guidance by fully qualified
tutors, backed by the long ICS record of success, is the
key to our oustanding performance in the
technical field. You study. at the time and pace that. suits
you-best and in your own home.

You study the subjects you enjoy, receive a formal -
Diploma, and you're ready for that better job, better pay.

TICK THE FREE BOOKLET YOU

WANT AND POST TODAY

T.V. & AUDIO
SERVICING

A Diploma Course, training
you in all aspects of installing,
maintaining and repairing T.V.
and Audio equipment,
domestic and industrial.

ELECTRONICS
ENGINEERING

A Diploma Course, recognised
by the Institute of Engineers

& Technicians as meeting all
academic standards for
application as an Associate.

RUNNING YOUR
OWN BUSINESS

If running your own
electronics, T. V. servicing or
electrical business appeals,
then this Diploma 'Course
trains, you in the vital business
knowledge and techniques
you'll need.

ELECTRICAL
ENGINEERING

A further Diploma Course
recognised by the Institute of
Engineers & Technicians, also
covering business aspects of
electrical contracting.

FOR HI-FI & ELECTRONICS ENTHUSIASTS

-51Tollington Road, London N7 6PB
*Mait order only

We are the speclalistof electronic kits and rack mounting cabinets. A catalogue with
complete range of products including pre-amp modules, power amp modules, pre
and power ampllfier modules, complete kits of amplifiers, equalizers, reverberation
amplifiers (with cases), alarm clocks, appllance timers, CB amplifiers, test
equipment, control modules, music generator, battery flourescent light and high
quality rack mounting cabinets etc. with illustrative pictures now available at the
cost of 35p + 25pp&p.

Professional rack mounting cabinet Panel Size Rear Box Price
" WH (Inch) WHD AL STEEL
19x 17x45x10 2754 2354
19x4 17x35x10 2524 2124
19x3.5 17x3x10 2409 2009
19x3 17x25x10 24.09
19x25 17x2x10 2294 1894
19 x6 17 x55x 12 28.89 24.69
19 x5 17 x45x 12 2754 2354
19x4 17x35x12 2524 2124
19 x 35 17x 3 x12 24.09 20.09
17x35 1565x3x921.7917.79
17 x 155 x 2 x 9 20.64 18.64
25 1565x35x122524 21.24
17x4 155x25x 12 24.09 20.09

Weade add £2.50 p/p per item

+ Wholly made of black anodised aluminium sheets  Suitable for high quality amp

lifers and many other purposes * Top, side and rear cover removable for access

*Separate front mounting plate * Heavy gauge front panel is of brushed

aluminium finish enhanced with two provessional handles & With ventilation slits

?Rg ol\?lsggfs e?ea verslon is also avallable. The size and features as well asthe

front panel is the same as the aluminium cabinets exa@pt the rear bo x is

manufactured from steel palnted in black.

TA-700 60W power amplmer Specifications:-

Power outpul: 60W rms into 8 ohms
80W rms into 4 ohms

Frequency response: 5Hz — 1

O00KHz Power bandwidth: OHz -

150KHz THD: Less than 0.01% 8R

1 KHz

TI D:Less than 0.006%

B Sensitivity: 1V/60W output

Kit £12.50 Inclusive S/N ratio: better than 100d8

Ass. £186.50 Inclusive . Power supply: $3(5pa@¥é:.fhpedance: 4-16 ohms

TA-700 is a high quality poweramplifierwith the following advanced features:

* IN put stage is the latest mirror clrcuitry using two DUAL TRANSISTOR

PACKAGES. (dual transistor package is two transistors encapsulated on a single

chip of silicon ensuring that they have very closely matched characteristics)

Output stage using two high power Darington transistors —DC coupling

throughout * Extra low TID (Transient Intermodulation Distortion) # Each module

includes a large 20 extrusion gold anodised heatsInk.

e e———————————————

> HONIER I nllmc:ive EEE— Sub Min PULSE TRANSFORMER. Sec cantre tap-
il case. Non Standard| . Suitable Thyristor triggering 20p esch.

Input. Wllhlnloc each. Cair £7. Matching ACSII o »

caded Que board with Numeric Keypad a RAPI CAPACITOR
27 Functlun %eye!vﬂSnach P&PL5. The Irtlo mggop‘g.ms Al 8 mid 4KV B

Car :

1z"uomron Cased. Non Standard Input. With TELEPHONES. 706 style biack, biuve, green, grey,

Infor £20 each. Carr C7.With Matehing ASCHI coded £5.50 each:-10 off £45.

%:a;lggy&::a;d‘\rulguu?enc Padand 24 Function, Discoloured n;gp‘lrzv" ‘_7'4: Mgncl or
I. grey each. sach. units £7. Over

Aﬁsgﬂzom black e.gvén:-m monitor. Video in 8501 96 by s

style 20" Monitars TOK OISE

lNSTHuMENT CASE s;ancuum 19" width x 16" m/g{)’fg"m nlﬁw‘ﬂﬂ% 194

8C|
PRy DISKDRIVE B oy MEMOREX Connection| VU METER. Scaied 0-5, siza 1§ x 7/8", 60p sech
details €75 each P&P £5 10 off £4.

CREED 75 TELEPRINTER. Very good con New. 76p sach. 10 off

[P R S as 4T
AVAILABLE. PLEAGE ENQUIR EXECUTIVE TELEPHONE-PUSH BUT-

Dept L625
160 Stewarts Road
London SW8 4UJ

ICS

dition. £25 each. Carriage £7. EnT W dis 100 per
ELECTROLYTIC CAPACITOR 15,000 mfd 25V. 100 metre drum £7.50 PEP £4.
Multi Colour RIBBON CABLE 10 way, 50p

20p ea. 10 off £1.
SLOTTED OPTO SWITCH with data 50p. 10 off

£4. metres £5, 100 metres
INFRA RED QUARTZ LAMP 230V 620 Watts. ILLUMINATED ROCKER swn'cu 2 pole 250V 8

511313!‘11'1 dia £1.50 ea. 10 off £10. Amp, ; each. 10 off £4.
ERRA NTI PHOTOCELL type MS15— 50pes. 50 TCr & B’ €3 asch. PAP
£2.

ofl Ed
AMPLIFIER BOARD complnm wth heat sink & 2
oulpal transiators type 2N5203. 12/24V Input. Al FO8 KEYEOAND R00. D shcommons, 04 AF
Ieaalswml output Circuit supplied £1.50. KEYBOARD PAD. 12 Aima Rud s
VAHIAc amp. Ex-eq. Good condilion £12 ea. 10 make, 0-9; *; & Blank, 283 x 2} ‘“'" “'2 .'hnnﬂu‘
" sach. 10 off £15. PaP £3.
‘ISIEI? lype TIL209 Red with holder — 8p ea. 10 ‘in 2716 Si 4, (180 2564 £3

1.C. BOCKET 16 pin — Bp ea. 100 off £6. 'I'EN'I‘UIJ'!'POT 100 ohm
GEARED MOTOR 117/234 Vot InputS0HZ. 4" dia  gLiDER

x B §" do?l shaft. New (5 sach PBP £4 2M, 36p each 10 off £3.
MOTOR 12V OC Input. 3" dia x 4§" "~ fuse,
e Do on O olnourt, B o % 41" deep, 4 PANEL MOUNTING FUSE HOLDER for 1 § fuse,
DC MOTOR 812 Vdu. Mod-wcd Constant 2

Spsed Contro
OTON 12V O — LE.C. MAINS LEAD. 2 metrs longth, heavy duty

ontrol, £1 sad gt
MRGNOUS MOTOR 2 Phasa 9 voit AC. 375 ?Sons CURLY WIRE axtancing to 2 metres, 20p

RPM. Good torque (needs 3040 mfd capacitor. sach, 10 off £1.80.
Suttable for Robitics/Plotters eto. £1 sach. MICROPHONE/EARPIECE INSERTS. Brand

GEARED MOTOR 120 Sokz 4Wa!l|!pm2 42 |TON. Functions include 10 mumber
x " ""9“ tr' 1 iy, (B memory; repeat dialing: internal Mic-
Mumunsvn unused, €3 each PEP a'”“ r?ph&r‘fs Spealkgranflso a{‘m’?_;mlndset

Arinad, etc. Will connect direct to British Telecom
TRANSFORMERS’ — Al brand now, o 240 volts Sysiem. BRAND NEW. ONLY £28 es.

Input.
Bec 26.6V 2.6A, Ske 3} x 2] x 2{". £2.50 sach.
Bec 115V1A (suto) £1. uu-' Sec 6V 1.66A £1.50 PUSH BUTTON TELEPHONES for Inter-

Sec 12V 100MA 50p each. nal Systems. BRAND NEW. P&AP £2 ea.

gms:omm 120 Volt Input. Sec 10-0-10V 1A TR%N' le T\go Tone Grey £8 each.
eTAp 731. Beige. £6 ea.

mfn‘:ﬁﬂ,go”ﬂ“ ?#‘fm -240V Input. Sec Ouanmy discount — Plaase Enquire

TOROIDAL MER 0-115-230V Input. Minimum Order of Goods £3. Minimum P&P

Sec 13.5-0-13.6V 8VA. £1.50 each 10 off £12. H-O,VATMIE%MUITI:..GM&WI’MOF

mglou nzcl‘dl:glll!l 0-120-240V In:a‘: " GO00s & PACKAGING

Sec 0-12V; 0-1 0 per winding. Encapsulal any more

€4 each. 10 off £36 aveliable. 8.ALE. ammi-u

STEWART o: READING

110 WYKEHAM RQM!,W, BERKS. RGS 1PL

Catlers welcome 9 am-5.30 pm Mondav to Saturday inclusl ve




AUTO-ELECTRONIC PRODUCTS

KITS OR READY BUILT

TOTAL ENERGY DISCHARGE
ELECTRONIC IGNITION

TOTAL EHERGY DISCHARGE

electrorvize

PROTECT
YOUR CAR
WITH AN
ELECTRONIZE
ELECTRONIC ALARM

IS
YOUR CAR
AS GOOD AS IT COULD BE ?

* Is it EASY TO START in the cold and the damp? Total Energy

Discharge will give the most powerful spark and maintain fu tput
even with a near flat battery.

Is it ECONOMICAL or does it "go offietwa

ignition performance detenora

much more output andn

ging to bring the
nerg P ibc arge eliminates contact
oving the heavy electrical load. The timing
e contact condition doesn’t affect the
Larger plug gaps can be used, even wet or
badly fouled plugs can be fired with this system.
TOTAL ENERGY DISCHARGE is a unique system and the most
powerful on the market - 3 % times the power of inductive systems -
3% times the energy and 3 times the duration of ordinary capacitive
systems. These are the facts:
Performance at only 6 volts (max. supply 16 volts)
SPARK POWER — 140W, SPARK ENERGY 36mJ
SPARK DURATION — SOOpS, STORED ENERGY 135mJ
LOADED OUTPUT VOLTAGE
50pF load 38kV, 50pF + 600k — 26kV
We challenge any manufacturer to publish better performance
figures. Before you buy any other make, ask for the facts, its
probably only an inductive system. But if an inductive system is
what you really want, we'll still give you a good deal.
All ELECTRONIZE electronic ignitions feature:
EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER
SWITCH, STATIC TIMING LIGHT end DESIGNED IN
RELIABILITY (14 years experience and a 3 year guarantee).
IN KiT FORM it provides a top performance system at less than half
the price of comparable ready built units.The kit includes: pre-drilled
fibreglass PCB, pre-wound and varnished ferrite transformer, high
quality 2yF discharge capacitor, case, easy to follow instructions,
solder and everything needed to build and fit to your car. All you
need is a soldering iron and a few basic tools.

2000 COMBINATIONS provided by an electronic key - a
miniature jack plug containing components which must match
each individual alarm system. (Not limited to a few hundred
keys or a four bit code).

60 SECOND ALARM PERIOD flashes headlights and sounds
horn, then resets ready to operate again if needed.

10 SECOND ENTRY DELAY ‘allows owner to dis-arm the |
system, by inserting the key plug into a dashboard mounted
socket, before the "alarm sounds. (No holes in external
bodywork, fiddly code systems or hidden switches). Re-
closing the door will not cancel the alarm, before or after it
sounds, the key plug must be used.

INSTANT ALARM OPERATION triggeredby accessories or
bonnet/boot opening.

30 SECOND DELAY when system is armed allows owner to
lock doors etc.

DISABLES IGNITION SYSTEM when alarm is armed.

IN KIT FORM it provides a high level of protection at a really.
low cost. The kit includes everything needed, the case,
fibreglass PCB, CMOS IC’s, random selection resistors to set
the combination, in fact everything down to the last nut and
washer plus easy to follow instructions.

FITS ALL 12 VOLT NEGATIVE EARTH VEHICLES.

SUPPLIED COMPLETE WITH ALL NECESSARY LEADS
AND CONNECTORS PLUS TWO KEY PLUGS

Don’t Wait Until Its too Late ~

Most NEW CARS already have electronic ignition. Update YOUR CAR

Fit one NOW!

fill in the coupon and send to:

ELECTRONIZE DESIGN Dept E- Magnus Rd - Wilnecote - Tamworth - B77 58Y - tel 0827 281000

TOTAL ENERGY DISCHARGE (6 or 12 volt negative earth)

£26:70 £19.95
£15-:90 £14.95

Assembled ready to fit
[:] D.LY. parts kit
TWIN OUTPUT for cars and motor cycles with dual ignition

£3645 £29.95
£24-55 £22.95

Twin, Assembled ready to fit
D Twin, D.L.Y. parts kit

INDUCTIVE DISCHARGE (12 volt only)

(] Assembled ready to fit £1545 £12.75

Prices Include VAT. P+P £1-00 (UK)

CAR ALARM

I:I Assembled ready to fit £3795
D D.Y. parts kit £2495

| enclose cheque/postal order OR debit my Access/Visa card

AR EEN N RNV o |

Name

Address




LOOKING FOR COMPONENTS!
HARDWARE!
CASES! TRY YOUR LOCAL
LISTED STOCKIST

AVON

ANNLEY ELECTRO

190 Bedminster Down Road
Bedminster Down, Bristol |

Tel: 0272 832622

Open Mon-Sat 9am - 6.30pm
Wed llam-2pm

BEDFORDSHIRE

BROADWAY ELECTRONICS
1 The Broadway. Bedford,

Tel: 0234 2136311
Open: 6.days 9-5.30 1/2 day Thur.
Lunch 1.30 - 2.30
Specialists in components
and Acorn computers.

LANCASHIRE

ETESON ELECTRONICS

158 Lower Green
EE Poulton-le-Fylde, Blackpool
Tel: (0253) 885107

Open: 9.30am-12.30. 1.30-5.30. Closed Wed &
Sun. Electronic Component Specialists

MERSEYSIDE

MYCA ELECTRONICS
2 VICTORIA PL; SEACOMBE FERRY,
WALLASEY, L44 6NR,
Tel: 051838 8847
Open Mon-Sat 10am-5.30pm
Mail Orderprice list 50p refundable

PROGRESSIVE RADIO
93 Dale Street. Tel 051 236 0982 47
Whitechapel Tel 0512365489
Liverpool 2
THEELECTRONICSSPECIALISTS

Open: Tues-Sat 9.30-5.30

DORSET

D.J. ELECTRONICS
64 Ensbury Park Road,
Bournemouth
Tel: (0202) 515073
Open Mon - Sat 9am - 6pm

HERTFORDSHIRE

GODDARDS COMPONENTS
110 - Loridon Road, St. Albans.

Tel: St. Albans 64162
Open, Mon-Sat 9.30am-5.30pm

(1/2 day Thur)

W. MIDLANDS/WARCS
WAVEBANDS

CoventrySt Kldderminster
Components, computers, car radios, C.B.s,
Amateur Radio
and all electronic hobby equipment
Open: Mon-Sat 9-6, Sun 10-2
Tel: 0562 2179

NORTHAMPTONSHIRE

%* A new company selling electronic components
%* Mail order and walk round supermarket
%* Vast stocks and very competitive prices

High March, Daventry NN11 4HQ
EMOS

Telephone 03272 5523 Telex 311245
Off A45 opposite John O' Gaunt

FOR YOUR BUSINESS TO
BE INCLUDED, CALL
STAFFORDSHIRE

T P ELECTRONICS SUPPLIES
NEWCASTLE
Tel: 0782 636904
S. WALES
STEVE'S ELECTRONIC
TEL: 0222 41905
Open: Mon-Sat 9-5.30
Horizon
Electronics
Wide range of components and R.S. stockists
1983 Mail Order Catalogue 75p
3A COMMERCIAL STREET
Batley. Tel: (0924) 441129

ELECTROMART ON
01-437-1002
105 HIGH STREET
WOOLSTANTON
Open Mon-Wed 9-6, Thurs 9-12 & 5-7,
Fri & Sat 9-9, Sun 11-2
SUPPLY CO. LTD.

45 Castle Arcade, Cardiff
For components to computers
WARWICKSHIRE
Charlotte St, Rugby. Tel: Rugby 78138
Open 5 Days 10-6 (closed Wed)
YORKSHIRE
ACE MAILTRONIX LTD.

Open: Mon-Fri 9am-5.30pm. (Sat 1pm)
Retail and Wholesale

INTERNATIONAL:

Please include my business details in the next available issue of ELECTRONICS TODAY

BUSINESS NAME
ADDRESS

TELNO

OPENING HOURS
RETAIL []

CONTACT: (FOR OFFICE USE ONLY)

WHOLESALE []

MAIL ORDER []

(Please tick)




ETI PCB SERVICE

Up till now PCBs were always the hardest component to obtain for a project. Of course you could make
your own, but why bother an\émore! Now you can buy your board straight from the designers - us! As of this
issue all (non-copyright) PCBs will be available automatically from the ETI PCB Service. Each board is

Produced from the same master used to build our prototypes, so you can be sure it's accurate, and will be
inished to the high standard you would expect from ETI. In addition to the PCBs for this month's projects,
we are making available some of the more popular designs from our recent past. See the list below for
details. Please notes that NO OTHER BOARDS ARE AVAILABLE. If it's not listed, we don't have it!

ALWAYS QUOTE THE PCB CODE WHEN ORDERING PLEASE

1979

E/794-1 Guitar Effects Unit. . . . . 2.64
Ef794-2 Click Eliminator ... ... 6.64
E/796-1 Accented Beat Metronome 3.60

E/8110-2 Sound Bender . . . . .. .265 ~ [ E/8212-2 Servo Interface (2 Boards)5.87
E/8111-1 Voice Over Unit. . . . . .3.97 [] E/82124 Spectracolumn. . . . .. .4.82
E/8111-2 Car Alarm 281

E/8111-3 Phone Bell Shifter. . . . . 296 [ 1983

E/8112-1 Alcohometer (2 boards) .5.21 [J] E/831-1 Fuel Guage .. ....... 3.00
1880 E/8112-3 Bodywork Checker . . . .175 [JEB8312ZXADC........... 2.25
E/803-1 Signal Tracer E/8112-4 Component Tester . .. .149 [J £/831-3 Programmable PSU. . . . . 3.00
E/808-1 CMOS Logic Tester. . ., . . 264 * [ E/833-1 Sound Board

E/BO8-3 Ulrasound Burglar Alarm , 2.87 1982 . [ E/B33-2 Alarm Module. .. .. .. .3.15
E/B010-1 Cassette Interface . . . . . 2,93 E/B21-1 Parking Timer 220 [JE/833-3 ZXB1 User Graphics . . . .093
E/BO10-2 Fuzz/Sustain Box . . . . . 3.27 E/821-3 Guitar Tuner (2 boards) . .5.55 . [] E/8334 LogicProbe . ........ 2.17
E/8011-5 RIAA Preamp E/822-1 Ripple Monitor . . . . .. .192 [1E/834-1 Real Time Clock

E/8011-6 Audio Test Oscillator. . . 3.13 E/822-2 Allez Cat Pest Repeller. . . 1.68 [ E/834-2 Thermemeter (2 Boards). . 8.47
E/B012-1 Musical Doorbell . . . .. 2.80 E/822-5 Maving Magnet Stage. . . .3.49 [] E/834-4 Stage Lighting — Main . . 11.94
E/8012-3 Four Input Mixer . . . . . 2.64 E/822-6 Moving Coil Stage [0 E/834-5 Stage Lighting — Display. . 3.00
E/823-4 Capacitance Meter (2 Bd) 10.14 [ E/835-1 Compressor/Limiter . , . .5.38
£/824-5 Voltage Monitor . .. . . . 186 [ E/B35-2SinglaPSU. . ........ 275
E/825-1DVMeg - ..........272 [JE/8353DualPSU ., ........3.49
E/825-2 Analogue PWM 3.06 [JE/83542NDFLAmMp........685
E/825-3 Slot Car Controller . . . . .451 []E/8355 Balanced Input Preamp . . 2.81
E/826-1 lon Generator (3 Bds) . . .8.00 []E/835-6 Stage Lighting — Autofade 5.38
E/826-4 MOSFET Amp Module. . .6.78 [ E/835-7 Stage Lighting — Triac

E/8265 Logickock . ... ..... 306 (O Board . . . ..... 412
E/826-6 Digital PWM . . . . . .. .. 3.34 []E/836-1 to 3 PseudoROM (3 Bds) , 3.15
E/826-7 Optical Sensor. . . . . ... 174 [ E/836-4Immersible Heater, . . . . . 2.00
E/826-9 Oscilloscope (4 Boards) . 11.60 []E/837-5 Atom Keypad. . . .. ,..450
£/827-7 TV Bargraph Main . . . .. 456 []E/837-6 Switched Mode PSU . . . 14,00
E/827-3 TV Bargraph Channel . . . 228 []E/8365 Atom Keypad

E/827-4 Hotwire . . .. .. ... 263 [JE/837-1 Flash Sequencer. . .. ... 2.32
E/8275 Bridging Adaptor . [] E/837-2 Trigger Unit Main Board . . 2.32
E/828-1Playmate {3 Boards). ., . .720 [J E/837-3 Trigger Unit Transmitter. . 1.44
E/828-4 Kitchen Scales D Ef337-4_SWitehsd Mode PSU . . . 1400
E/8285 Sound Track, . . ..« .« 425 [JE/838-1 Graphic Equaliser 791
E/829-1 Auto Volume Control ., . . 1.84 C1E/838-2 f;’"_"“ F“;I'Ei“;g::“' off} . :gg
| E/829-2 Dual Logic Probe . . . . . . S i o niaes

AN Regen . . .3
E/82101 Message Panel (2 Boards) 1070 el n:f;: G/ Fagten -

oono
oooooono

ooooooooo

1981
E/B811-1LEDTacho . ........ 4.13
E/811-2 Multi-Option Siren . , . . . 3.20
E{813-1 Universal Timer. . . . ... 3.31
E/812-1 IR Alarm (4 boards) . . . .6.64
E/8125 Pulse Generator. . ., . .. . 3.57
E/813-1 Engineer's Stethoscope. . . 2.65
E/814-2 Drum Machine (2 boards} . 5.60
E/814-4 Guitar Note Expander . . . 3.20
E/8168WasPhase . ., ... .....153
E/B16-9 Alien Attack. . . ... .,..348
E/817-1 System AS- Input
{(MMorMC)...... 2.65
E/B17-2 System A — Preamp . . . .5.17
. E/817-3 Smart Battery Charger , . .1.97
E/818-3 Hand Clap Synth
E/818-5 Watchdog Home Secuity
(2 boards). . . .... 531
E/819-1 Mains Audio Link
"7 (3boards)....... 7.35

E/819-4 Laborstory PSU E/B211-4 Pulse Generator , . . ., . . 5.29 [ E/839-3 64K DRAM
E/8110-1 Enlarger Timer. . . . ... 3.40 E/8212-1 ELCB

What The PCB Code M
'STRICLY CASH WITH ORDER — OFFICIAL ORDERS ARE NOT  The first two ramerais indhouns the year
ACCEPTED in which the project was published; the
third the year. The numeral after the
Prices Quoted are valid until 1st November 1983 duh eniquaty Senifienths board within
4 those boards published that month,

oo 0O 0000 ooooooooooo
Ooooo 00000000000000D0o0oooooon

How to order: indicate the boards required by ticking the
boxes and send this page, together with your payment, to:
ETI PCB Service, Argus Specialist Publications Ltd, 145
Charing Cross Road, London WC 2H OEE. Make cheques
payable to ETI PCB Service.Payment in sterling only
please. Prices subject to change without notice.

Total for boards £
Add 45pp & p
Total enclosed £




PCB FOIL PATTERNS




Sorry! Due to lack of space, foil patterns for Marvin's interface boards and the NiCaddy will have to wait until
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ELECTRONICS TODAY INTERNATIONAL

CLASSIFIED

Lineage:

35p per word (minimum 15 words)

Semi Display: (minimum 2 cms)

£10.00 per single column centimetre

Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and

conditions printed on the advertisement rate card (available on request)

ALARMS

FREE BOOKLET

on

BURGLAR ALARMS

with

LOWEST U.K. DIY PUBLISHED PRICES
PHONE OR WRITE FOR YOUR COPY
051-523 8440
AD ELECTRONICS

217 WARBRECK MOOR
AINTREE. LIVERPOOL L9 OHU

051228 3383

INTRUDER ALARMS LTD
WHOLESALE SUPPLIES
MAIL ORDER DEPT

Cable (4 core) ........ O £7.00
PRESSURE MATS

Standard ...........
CONTROL PANELS
Battery T/E/E ...........cet.
F.S.IN.20/80 ..ol
CONTACTS

Aluminium....... BoBR0A000060000 £1.685

fnfRaRed............coveuuuet £31.50
Ultrasonic comp............... £36.00
RecBattery .................... £6.95

Dimown on Guerdhty — Fasss add W%
VAT

FOR ORDERS LESS THAN (M Pov 2.8
OVER (X0 PBP FREE

) AT ALARSSS LTD
88 Dorby Lane. Oid Swan. Uverpoal 13

COMPONENTS

MAIDSTONE
COMPONENTS  shop. Thyronics.
Control  Systems 8,Sandling  Road,
Maidstone, Kent, Maidstone 675354.

ELECTRONIC

SOLID STATE AC RELAYS 5-32 V.D.C.
input P.LV. 400 V.A.C. 10 amp £5.50; 3
amp £3.50. Axial fans 24 D.C. brush less,
120mm £15.00, 80mm £13.00 24V D.C.
Drive motors (servo type) £2.00. Cash
with order. Collectric, 28 Leygreen Close,
Luton, LU2 0SQ

BURGLAR ALARM EQUIP-
MENT: As usedinthetrade.JN
Security Centre, 176 Syden-
ham Road, London SE26 5JZ.
01-778-1111. Showrooms
open six days.

Forall
your classified
requirements
.contact
Julie
on
01-437 1002
extn. 282

D.l.LY. ELECTRONIC SEC-
URITY SYSTEMS. British

-Standard, residentialandcable

free burglar alarms, video,
audio and card access, door
entry systems, all systems fully
uaranteed, vehicle alarms.
end a large sae or visit our
showroom.CobraSecurity Sys-
tems Ltd, 155 Station Road,
Chingford, London E4 6AG.

VALVES

EXT-GOV VALVE and
Semiconductor Equivalents Guide.
Contains an up to date fully
comprehensive  cross  reference
guide to British and American
Service valves and semiconductors,
£2.50 plus pp 30p. Valve List.
Valves from 1925 to 1980. Many
obsolete types. Modern TV, radio
and transmitting valves. Send 60p
(refundable on purchase). Or free
with Ex-Govt., Valve Guide. We sell
valves of all types. Please send SAE
for your requirements. DEPT ETI
Myers Electronic Devices, 12/14
Harper Street, Leeds LS2 7EA. Tel:
(0532) 452045.

) 01-437.1002

EXT 282

Send your requirements to:
) Julie Bates,

ASP Ltd,,

145 Charing Cross Road,

London WC2H OEF

WIRES AND CABLES

PARAPHYSICS JOURNAL
(Russian translation); psycho-
tronics, kirlianography, heli-
phonic music, telekinetics.
Computer software. = S.A.E.
4 x 9”7, Paralab, Downton,
Wiltshire.

MANUALS for test and com-
munications equipment. Send
S.A.E. forlist. P. Mack, 14 Court
Eight, Hemingway Road,
Witham, Essex CM8 2QU.

ETI 1973 TO DATE. Offers
around £40. Numerous other
odd mags Iincluded. Phone
01-636 9499 (9.30 - 4.30).

THE SCIENTIFIC
WIRE COMPANY
811 FOREST ROAD, LONDON E17
01-5311566

ENAMELLE
1Ib

.98 8.5 8.38
SILVER-PLATED COPPER WIRE
14-30 909 520 .83
TINNED COPPER WIRE
14-30 397 241 1389 084
Priceginciude P&Pand VAT. Orders under
£2 add 20p. Desler inquiries welcome.

1.97

FOR SALE

CABINET FITTINGS

ELECTRONIC ORGAN KEY-
BOARDS andotherpartsbeing
cleared out as special offer.

Elvins Electronic Musical
Instruments, 40A Dalston Lane,
London E8. 01-986 8455.

SHEETMETALFOLDERS 18"
x 18c Steel, 16G Aluminium
bench or vice held. Hobby or
Light industrial use. £38.
01- 890-7838. Day/evening.

This column
is read by over
55,000 potential
buyers. Make
sure you don’t
miss them.
Advertise in
Classified
Tel: 01-437 1002
Extn. 282

PB2720SOUNDERS. 3forg1.
Smm LEDS with clips, red or
green, 10 for£1. Push to make
switches 10 for £1 P.C.B. con-
taining NE555 and4011B 25p
each 100uf or 10uf caps 10 for
£1. Post/packing 40p. Micro-
tech Industries, Brighouse,
HD6 1PD.

FOR SALE. Touch sensitive,
polyphonic transcendent DPX
Synthesizer. Assembled but
notcompletelydebugged. Only
£250. (Original kit cost £300).
Phone 02357-3560 after 6pm.

LABORATORY CONTENTS
DISPOSAL. Wide variety of
test equipment. Suitable indivi-
duals, colleges, etc. Tel: 040-
376 6236.

3 SUPERB POWERSLAVES .
.« 120 Watt case & sliders/
£10.85... 100 Watt modules/
£7...60 + 60. cased 240 volt,
selector & controls/£20.. KIA-8,
Canliffe Road, likley.

P.C.B. MATERIALS. We buy
in bulktokeep yourcostsdown.
Copper clad fibreglass board
12" x 6” £0.90. Etch-resist pen
£0.95. Five assorted transfer
sheets £2.10. P.C.B. drills
0.8mm, 1.0mm, 1.2mm £0.75
each, Ferric chloride (%Ib)
£0.95. Post and Packaging 40p.
Deron' Electronic Supplies,
New Enterprise workshops,
Albion Row, Byker, Newcastle
upon Tyne, NE6 1LQ.

CLEARANCE SALE of panel
meters. Over 1,000 in stock
from 50p each, Send 30p for
list. Rainbow Electronics, 7
Greenfield Road, Colwyn Bay,
Clwyd LL29 8EL. Tel. 0492
2992,



AERIALS KITS

AERIAL BOOSTERS

NEXT TO THE SET FITTING.
B45H/G-UHF TV. Gain about 20 dbs.
Tunable over.the complete UHF TV
band. Price £8.70.
BII-VHF/FM RADO. Gain about
14dbs. When on the off position con-
nects the aerial direct to the radio.
Price £7.70.
All boosters we make use a PP3/006p/
6F22 type battery or 8vto 18vDC.
P&P 30p per order.
Electronic Mallorder Ltd
62 Bridge St., Ramsbottom,
Lancs, 8L0 8AG..
Tel: (070682) 3036
Access/Visa Cards Welcome, sae leallets

SOFTWARE APPLICATIONS

SPY CASSETTE. Spectrum/
ZX81 let’s you stop and copy
any previously unstoppable
tape. Simply press Cforinstant
copy. If a Spectrum £3.95.
Z2X81 version £2.50. Bobker, 29
Chadderton Drive, Unsworth,
Bury, Lancs

SOCIETIES

ALWAYS WELCOME, new
members to help support free
enterprise in space, promote
space exploration and oppose
the Moon Treaty. For further
information write to: Free
Space and Space Settlers
Society. (ETI),c/oChris Forrest,
8 Barton Bridge Close,
Raglan, Gwent.

DIGITAL WATCH
REPLACEMENT parts, batteries,

displays, backlights etc. Also
reports  publications, charts:
S.a.e. for full list Profords

Conersdrive, Holmergreen

Bucks. HP15 6SGD

PRINTED CURCUITS Make your
own simply, cheaply and quickly!
Golden Fotolac light-sensitive
laguer now greatly Improved
and very much faster. Aerosol

cans with full instructions,
£2.50. Developer 35p. Ferric
Chloride 60p. Clear acetate
sheet for master 15p.
Copper  clad fibreglass board
approx. 1mm thick £2.00 sq.
ft. Post/Packing 75p. White
House Electronics, Castle
Drive, Praa Sands,

Penzance, Cornwall.

[ TIME WRONG?

MSF CLOCK is IALWAYSL(;ORREC‘(I';—‘
n r
33« l?:r .81{' “a°¢13 %s's ow U%ﬂ?r oufs.
Minutes and Seconds, auto GMT/8ST
and leap year, also parallel BCO (in-
cluding WEEKDAY) output for alanm
etc, receives Rugby B80KHz atomic
time si%nals, built-Inantenna. 1000Km
rar;?e. 72.70.

60KHz Rugby Recelver, as in MSF
Clock, £24.20.

Sine/Squsre Osclliator, 10t§z-200KHz,
£21.60.

Each tun-to-build kit includes 8l parts,
printed circult, case. instruclions, by-
return postage elc. money back as-
surance, GET yours NOW.

CAMBRIDGE KITS
45 (TW) Old School Lane, Miiton,
Cambridae

TUNE SYNTHESISER KITS.
25 well-known tunes plus 3
chimes, using doorchimesorin
toys £12.15. Made-up units
attractively boxed.£21. 3 note
chime kits £5.20. Prices
include VAT and P&P. R.J.P.
Electronics, 27 Denham Way,
Camber, East Sussex, TN31
7XP.Tel: 0279 225549.

EQUIPMENT

Printed Circuit Boards
to your specification
from artwork through to
finished board.

Moo

QUICK DELIVERY -
Refer to COMPETITIVE PRICES
Classified = [pE—<WYTUE -7 :
for seeking BB
new members,
clubs, etc.
Tel:
01 -437 1 002 35Grosvenor Road,-

Extension 282

Twickenham. Middlesex
TEL:01-8911923/1513 Telex,29509

CLASSIFIED ADVERTISEMENT - ORDER FORM

Advertise nationally In these columns, to over 100,000 readers for only 35p per word (minimum charge 15 words).
Simply print your message In the coupon and send with your cheque or postal order made payable to

BURGLAR Alarm Equipment.
Please visit our 2,000 sq. ft.
showrooms or write or phone for
your free -catalogue. C.W.AS.
Litd, 100 Rooley Avenue, Brad-
ford BD6 1DB. Telephone
0274 308920.

RS232 CABLES and D-type
connectors at competitive
prices. 25-way D connector
plate/wallbox for only £5.25.
Write or phone for details. VEP
Limited, 5 Hewens Road, Ux-
bridge UB10.Tel:01-848 7207.

COMPUTERS

CORTEX GOMPUTER with
RS232working fastandpower-
ful. £310. Phone Mr Hill, Mid-
hurst 3632 after 7pm.

ForAll ETI Classifieds
Tel: 01-437 1002
ext282

Argus Specialist Publications Ltd to:
CLASSIFIED DEPT., ELECTRONICS TODAY INTERNATIONAL

145 Charing Cross Rd., London WC2H OEE.

Telephone: 01-437 1002

Please indicate classification required.

WANTED

EXCHANGE ANYTHING rela-
ted with electronics,computers,
music synthesisers, etc. For

immaculate Yamaha TT500

Enduro Motorcycle worth
£500. Tel: 07744 35788.
TURN YOUR SURPLUS

tran-sistors, IC’s etc into cash.
Con- tact Coles Harding & Co.,
103 South Brink, Wisbech,
Cambs. Tel: 0945 584188.
Immediate settlement.

PLANS'N DESIGN

AMAZING ELECTRONICS
PLANS. Lasers, super-powered
cutting rifle, pistol, light show,
ultrasonic force fields, pocket
defence weaponry, giant tesla,
satellite TV pyrotechnics, 1 50
more projects .. Catalogue £1

(refundable) from Plancentre,
Bromyard Road Industrial
Estate, Ledbury HR8.

SERVICES

JOHNSON INTRODUCES THE NEW ]

frelc-necofdef

Automatically record every
phone call

up
8 hours on a standard

120 tape
Johnson Electronics (Works), Star Warshouse,
Camden Goods Depot, Chak Farm Rosd,
London NW1 01-2866119

£95 (+£2 p&p)

Promote your

servige in'this
space by ringin

pETI Clgssifi%d J

Name

Address......

Please place my advert In E.T.I. for

Tl NO. (DAY)ciieeeiieeeieeeneeeereereeseeeeeeeeeneeseesaeeessasesssssssssssessssasesssssesssssssssssssssssssssssssessassssssssssssnsssssnsssssnssssss

WE TAKE ACCESS AND BARCLAYCARD

months. Please Indicate number of Insertions required.




ELECTROVALUE

Understandably
Britain’s most popular
and relied upon
suppliers of
SEMICONDUCTORS

[.Cs

COMPONENTS
COMPUTING EQUIPMENT
TOOLS, BOXES, CONNECTORS
OUR SUMMER PRICE LIST TELLS ALL
Send for your FREE copy by return
BETTER PRICES, BETTER CHOICE, BETTER SERVICE

Don't forget to mention Electronics Today Int with your request

Electrovalue Ltd
Head Office, Mail Order Dept and Shop
28¢ St Judes Road, Englefield Green, E(g;ham Surrey TW20 OHB
Telephone Egham (STD 0784; London 87) 33603; Telex 264475

Manchester branch for personal shoppers

680 Burnage Lane, Burnage, Manchester M19 1NA. Telephone061-432 4345
EV Computing shop-(Member of the Microvalue Group)

700 Burnage Lane, Manchester. Telephone 061-431 4866

MAIL ORDER PROTECTION
SCHEME

If you order goods from Mail Order Advertisers In this
magazine and pay by post in advance of delivery, this
publication will consider you for compensation if the
advertiser should become insolvent or bankrupt, provided:
1. You have not received the goods or had your money
returned; and

2. You write to the publisher of this publication explaining
the position not earlier than 28 days from the day you sent
your order and not later than 2 months from that day.
Please do not wait until the last moment to Inform us.
When you write, we will tell you how to make your claim
and what evidence of payment is required.

We guarantee to meet claims from readers made in
accordance with the above procedure as soon as possible
after the advertiser has been declared bankrupt or
insolvent to a limit of £1,800 per annum for any one
advertiser, so affected, and up to £5,400 p.a. in respect of
all insolvent advertisers. Claims may be paid for higher
amounts, or when the above procedures have not been
complied with, at the discretion of this publication, but we
do not guarantee to do so in 'view of the need to set some
limit to this commitment and to learn quickly of reader's
difficulties.

This guarantee covers only advance payment sent in direct
response to an advertisement in this magazine (not, for
example. payments made in response to catalogues. etc,
received as a result of answering such advertisements):

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED

E.T.I
SEPTEMBER 83
ADVERTISERS INDEX

AitkenBros ..........ccccev... .... 53
Ambit International .............. 16
Armon Electronics ............... 54
Audio Electronics ............. ... 29
BiccVero .......ccveveveeeennnnnns 57

BK Electronics .........ccc00vv... 10
BlackStar .............ccc00000e... 30

B.N.R.S. .....civvvvrrrnnn R 1 -
BradleyMarshall ......... Cereeaen 14
Branime Marketing ...... ciieeees D4
ClefProducts ..................... 50
Concept Electronics ............. 74
Cricklewood Electroncis ..... 44,45
Crimson Elektrik ................. 50
Dataplus Development........ e 71
Display Electronics .............. 26

Greenbank Electronics .......... 54
Happy Memories ................. 71

Hawk Electronics ................ 58
Hazzlewood Electronics ......... 58
Horizon Electronics ......... vera. 711
ICS ittt Ceerecceeeaan 74
I 30,62,63
Kelan Engineering ............... 57
L.E.M. Services ..... Ceeereeaneas 50
Magenta Electronics ............. 58
Maplin..........ooeeeeennnnnn.. OBC
MarcoTrading ................... 71
MawsONn ASSOCS. ........cvvveeee. 58
Midwich .....cciiiiiiiiiiii e 8
Musicraft .........ccciiiiiinnnnn 58
Pantechnic .......... resssrsesenes 29
Parndon Electronics ............. 71
Powertran ............... IFC,18,IBC
Rapid Electronics ...... cerieenees 12
Service Trading .......... Ceeees .. 53
Sparkrite ........cciiiiiiiiiean.. 40
Stuarts of Reading ............... 74
Technomatic .............cc0.... 6,7
TK Electronics ..............c..... 25
Watford Electronics ............. 4,5

W.E.B.Logic SystemsTestLtd.... 71



Get moving with these new developments in UK Robotics

- advanced electrohydraulic designs for
education, industry and now available to
the home constructor.

Hebot Il 1s a turtle-type robot which takes programming  Robotic expenence is becoming as essential a subject as co puting
out of the two dimensional world of the VDU into the real MICROGRASP provides the lowest cost means of acquiring that
three dimensional world Given a DC supply of 9-15V it can  experience but despite its ultra low price the robot has considerabie
perform a bewildering number of moves under computer  versatility There are 5 axes each using a servo motor and there is
control — forwards, backwards, left and nght — with each  feedback from each of the arm movements. Control is by any
wheel independently controlled It has blinking eyes. bleeps  computer with an expansion bus - the ZX81 being particularly suitable
~ith a choice of two tones and has a solenoid operatedpento  Servoing I1s achieved with hardware on the interface board to keep
chart its progress Touch sensors coupled to its shell return  programming simple and the robot i1s operated under BASIC
data, about its environment, to the computer for itto calculate  commands with no computer specific software required. The interface
evasive or exploratory action. Hebot il connects directly to  board 1Is memory mapped using only 64 bytes at any of 1024 switch
an /0 port or alternatively with the universal interface board  selectable locations.
to the expansion bus of a ZX81 or other computer. MICROGRASP robot kit with power supply £125.00
Universal computer interface board kit £48.50

@ 23 way edge connector £2.50
s 2X81 peripheral/RAM Pack splitter board £3.00 MICROGRASP, INTERFACE BOARD AND 2ZX81

printing, call to machine code routines, hexadecimal support and user-
friendly textual error trapping messages.
If computers interest you then the Cortex will expand your under-
standing infinitely more than off the shelf machines. Use it in
business, education, research or just play with the incredible
graphics capability. At Powertran we are using these machinesin
conventional roles, in product control and R & D. We shall co-
ordinate the Cortex user group and distribute software for the
. TMS 9995 CPU. Complete 16 bit 64K computer kit £295.00 +
: % VAT. Complete 16 bit 64K computer ready built £395.00 + VAT.
-

HEBOTT Il

Up to the nano-second hard, firm and softwar
developments embodied in a complete system.
+ega Hertz 16 bit CPU; 64K upwardly compatibl
DRAM; separate 16K video DRAM and 24K T| Powe
Basic with overwrite. Supports up to four Disc drives o
mixed type with 16 serial 1/0 ports. Programmable Baud
rate and comprehensive E Bus interface designed to
support real world applications.

Very high resolution graphics gives 3D simulation in 16
colours on 36 prioritised planes of user definable characters.
Software FORTH coming includes this trendy language along
~ h NOS C/PM.

—ardware components available separately with details in Nov,
Dec, and Jan issues of ETI. Software features include; Real time
clock, full renumber command, buffered |I/0O to free machine whilst

“op of the range is the Genesis P102 which has dual speed Example prices and With prices starting below £1,000 the Genesis range of general purpose robots
i i i specifications provide a first rate introduction to robotics for both education and industry.

gontrc?l, cfontlnuous Zetrvo operattrl]on antd céouble atc;!ng Eiasn S Each has a self-contained hydraulic power source. which enables loads of
« Naers for increasea torque on the wrist and arm rotation WD several pounds to be smoothly handled. The system operated from a single

Base: 19.5” x 11" x 75"

0ns. The microprocessor based control system has addi- | ng capacity 1500gm phase 240 or 120V AC supply or a 12V DC supply. The machine can be supplied

© nal memory, position interrogation via the RS232C inter-  Arm liit: 6 6' with up to 6 axes each of which is fully independent but capable of simultaneous
inpmp R g : Weight: 29Kg operation. Position control is achieved by means of a closed-loop feedback
LS [EEELE, the ve(satlllty O.f CompF“e’ control and inputs 4 axis model in kit form g£390  System based around a dedicated microprocessor. Movement sequences can
are provided for machine tool interfacing. 5 axis model In kit form  £445  be entered, stored and replayed by use of a hand held controller, alternatively the
= a s system READY BUILT £1950.00 5 axis model Ready Built  £790  systems can also be interfaced to an external computer via a standard RS 232C
2o wertran CORTEX 16 bit 64K computer Kit £295.00; READY BUILT £395.00 Genesis P101 link.
(Electronics Tocay International December issue on CORTEX) Base 19.5” x 11" x 7.5"
o i Lifting capacity: 2000gm
= %‘g&w g Arm lengths between axles' 14 0"

Weight: 34Kg

4 axis model in kit form £495
6 axis model in kit form £595
6 axis model Ready Built ~ £950

Complete Systems as shown in
Photograph above

Genesis S101

4 axis system in kit form £635.50
5 axis system in kit form £695.00
5 axis system Ready Built £1355

Genesis P101
. - 4 axis system in kit form £742.00
Sty 6 axis system in kit form £852.00
s e W 6 axis system Ready Built £1525
‘e ® o
s e[ QR All prices exclusive of VAT

GENESIS P102 PROCESSORBOX, HAND HELD
CONTROLLER AND CORTEX COMPUTER

GENESIS S101 AND GENESIS P101 WITH PROCESSOR BOXES
AND HAND-HELD CONTROLLERS

o S i

WORLD
LEADERS
IN
ELECTRONIC
KIT DESIGN
@%%: AND SUPPLY

(CYBERNETIC DIVISION)
PORTWAY INDUSTRIAL ESTATE
ANDOVER HANTS SP10 3NM
Phone Enquiries (0264) 64455




with a MAPLIN MODEM KIT

Exchange programs with friends, leave or read messages from the
various Billboard services. talk to computer bureaux, or place
orders and check stock levels on Maplin's Cashtel service. A
Maplin Modem will bring a whole new world to your computer and
vastly increase its potential.

Now you can exchange data with any other computer using a 300

MAKE ALLTHE RIGHI
CONNECTIONS

N AL MODEM

CCITT- 300 BAUD

OF F

£
b

Low L )

A —

baud European standard (CCITT) modem and because the Maplin
Modem uses this standard, you could talk to any one of tens
of thousands of existing users.

Some computers need an interface and we have kits for the
ZX81, VIC20/Commodore 64, Dragon and shortly Spectrum and
Atari whilst the BBC needs only a short program which is listed in
Project; Book 8. A Maplin Modem will add a new dimension to your
hobby.

Order As LW99H (Modem Kit) excluding case. Price £39.95.
YK62S (Modem Case). Price £9.95

Full construction details in Projects Book 5.

NEW MAPLIN STORE
OPENS IN MANCHESTER

QOur new Manchester store offering the
full  range of Maplin's electronic
components. computers and software
will be opening 16th August, 1983.
Part of the new store will be a self-
service area  where  you  can
browse around and choose the parts
you want.  Counter service will be
available as well. Upstairs you will find
our computer demonstration area with
displays of hundreds and hundreds
of different software packages for
Atari, BBC, Commodore 64, Dragon,
Sord MS, Spectrum and  VIC20.
You will find us at 8, Oxford Road
opposite the BBC, between Piccadilly
and the University complex. We're

Manchester's Oxford Road station and
about five minutes walk from the city
centre. There is excellent parking on
meters in the adjacent side roads and

we're about five minutes  drive
straight in  from junction 10 on the
M63 at the start of the M56. Call in and

Full details in our project books. Price 70p

each.

In Book 1 (XAO1 B) 120Wrms
MOSFET  Combo-Amplifier:  Universal
Timer with 18 program times and 4
outputs : Temperature Gauge : Six
Vero Projects.

In Book 2 (XAO2C) Home Security
System : Train Controller for 14 trains on
one circuit : Stopwatch with multiple
modes : Miles-per-Gallon Meter.

In Book 3 (XAO3D) ZX81 Keyboard with
electronics : Stereo 25W MOSFET

Amplifier Doppler  Radar  Intruder
Detector : Remote Control for Train
Controller.

In Book 4 (XAO4E) Telephone Exchange
for 16 extensions : Frequency Counter
10Hz to 600 MHz : Ulrasonic
Intruder Detector : 10 Port for ZX81 :
Car Burglar Alarm : Remote Control for
25W Stereo Amplifier.

In Book 5 (XAO5F) Modem to
European standard 100W 240V
AC Inverter : Sounds Generator
for  ZX81 Central  Heating
Controller : Panic Button for Home
Security  System Model Train
Projects : Timer for External Sounder.
In Book 6 (XAO6G) Speech
Synthesiser for ZX81 & VIC20 :
Module to Bridge two of our
MOSFET amps to make a 350W
Amp : ZX81 Sound on your TV :
Scratch Filter : Damp Meter : Four
Simple Projects.

In Book 7 (XAO7H) Modem
(RS232) Interface for ZX81/ VIC20 :
Digital - Enlarger Timer/ Controller :
DXers Audio Processor : Sweep
Oscillator : CMOS Crystal Calibrator.

In Book 8 (XA08J) Modem
(RS232) Interface for Dragon : VIC
Extendiboard : Synchime : Electronic
Lock : Minilab Power Supply : Logic
Probe : Doorbell for the Deaf.

* Projects for Book 8 were in an advanced
state at the time of writing, but
contents may change prior to publication
(due 13th August 1983).

see us soon!

% 1983 3%

CATALOGUE

just a few steps from

Great Projects
From E&MM

Our new book "Best of E&MM Projects

Vol. 1" brings together 21 fascinating | Over 390  pages
and novel projects from E&MM's first | Packed  with  data
year. and lp;c}ures and a(IjI

Projects include Harmony Generator, gﬁ&npeiﬁéumngrevmr

Guitar Tuner, Hexadrum. Syntom, Auto
Swell, Partylite, Car Aerial  Booster,
MOSFET Amp and other musical, hi-fi
and car projects.

Order As XH61R. Price £1.00.

1000 new items. On
sale in all branches of
W.H.Smith Price
£1.25. Or send £1.50
(imcluding P&P to our g
mail order address.

NTRPLIN

ELECTRONIC SUPPLIES LTO

LEARN ROBOTICS

with Hero 1;
hears.

Hero 1 can see, hear, speak, detect
moving and  stationary objects

determine their distance, pick up small

objects, move in any direction and
learn from your instructions.

Hero 1 is a
Heathkit kit.
Order As HK20W (Robot Kit)

£1,599.95.

the new robot who sees,
speaks and detects movement.
This remarkable microprocessor-controlled
robot is the perfect robotics training
system for industry, home and schools.

superbly documented

B
=
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and

can

B

Price ™

Mail Order: P.O. Box 3. Rayleigh. Essex SS6 BLR. Tel: Southend-on-Sea (0702) 5652911.
Shops at: 1569-161 King Street. Hammersmith, London W6. Tel: 01-748
284 London Road. Westcliff-on-Sea. Essex. Tel: (0702) 554000

Lynton Square. Perry Barr. Birmingham. Tel: 021-356 7292.

8 Oxford Road. Manchester. Tel: 061-236 0281. (Opens 16th Aug. 1983)

All shops closed Mondays.
All prices include VAT & carriage. Please add 50p handling charge if total order valueis under £5.






