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Digital delay circuitry is an absolute necessity for high quality studio work, but

usually comes with a four-figure price tag.

Powertran can now offer you digital quality for the price of a high analog unit. The
unit gives delay times from 1.6mSecs to 1.6 secs with many powerful effects including
phasing, flanging, A.D.T., chorus, echo and vibrato. The basic kit is extended in
400mSec steps up to 1:6 seconds snmply by addmg more parts to the PCB.

Complete kit
(400mS delay)

T —

£179

"Parts for extra 400mS delay
(upto3)

£19.50

ETI single board synthesizer:

This professional quality 3-octave instru-
ment is transposable 2 octaves up or. down,
givin% an effective 7-octave range.

here is portemento pitch bending,VCO
with shape and pitch modulation, VCF with high
and low pass outputs and separate dynamic
sweep control, noise generator and an ADSR
envelope shaper. Other features include special
circuitry with precision components to ensure
tuning stability.

Complete kit

TRANSCENDENT 2000

CHROMATHEQUE 5000

ETI 5-channel lighting
effects system

Many lighting control units are now avail-
able. Some perform switching and others
modulation of light output according to musical
input. The Chromatheque combines both func-
tions. it controls 5 banks of lamps up to 500W
each in either analog or digital mode. And the 5
channels give more colours and more exciting
linear and random sequencing than is possible
with 3 or 4-channel systems. Versatile light level
controls enable the lights to be partially on to
suit the mood of the accasion. Wiring is minimal
and construction straightforward.

£79.50

Complete kit

Credit Car
orders d
ACcepted on
4 64455
or ask for
FREE

MPA 200

100 watt mixer/amplifier

Here's a rugged, professionally finished
mixer amp designed for adaptability, stability
‘and easy assembly. Using new super-strength
power transistors and a minimum of wiring, it
offers a wide range of inputs (extra components
are supplied for additional inputs), 3 tone con-
trols, each with 15dB boost and 15dB cut, and a

master volume control.
£79.50

SP2-200

2-channel, 100-watt amplifer

Complete kit

The SP2-200 uses
two of the power amplifier
sections of the MPA 200 (above), each with
its own power supply. A custom designed
toroidal transformer enables both channels to
simultaneously deliver over 100W rms into 8
ohms. Each channel has its own volume control,
and a sensitivity of 0.775mV (OdBm) makes this
amplifer suitable for virtually all pre-amps or

mixers. £99.50

Complete kit

Goods subject to ava|lablllty AII prlces exclusnve of VAT and correct at time of going: to press.

OWERTE

cybernetics Itd

POWERTRAN CYBERNETICS LTD, PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3ET.TEL: (0264) 64455

ALL PRICES ARE EXCLUSIVE OF VAT AND APPLY TO THE U.K. ONLY - ALLOW 21 DAYS FOR DELIVERY. OVERSEAS CUSTOMERS — PLEASE CONTACT
QUR EXPORT DEPARTMENT FOR THE NAME AND ADDRESS OF YOUR LOCAL DEALER.
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WATFORD ELECTRONICS |

33/34 CARDIFF ROAD, WATFORD, HERTS, ENGLAND AC126/7 35 | BC327 15 | BF336/7 35 | MPSUOG 80 | ZTX107/8 12 (2N3820 60 | 25C2335 200

AC141/2 35 | BC337/B 15 | BF394 40 | MPSUS2 85 | 2Tx109 12 | 2N3822/3 60 | 25C2547 40

MAIL ORDER, CALLERS WELCOME AC176 35 | BC4a1/61 34 | BF451 40 | MPSUS5 80 | ZTx212 28 | 2N3866 90 | 25C2612 200
ACY87 35 | BCA77 40 | BF494/5 40 | MPSU56 80 | ZTX300 13 | 2N3903/4 18 | 25D234 74
Tel' Watford (0923) 40588' Telex_ 8956095 AC188 35 | BC516/7 40 | BF594/5 30 | OC26 170 | 2TX302 16 | 2N3905/6 15 | 25K4S a0

aCY19i21 75 | BC547/8 12 | BFR39/40 30 | OC28 220 | zTx303 25 |2N3906 17 | 2SK288 228
ACY22/41 75 | BC549C 15 | BFR41/79 25 | OC35 50 | zTxa04 17 [2N4037 60 | 25483 225
AD14z 120 | BC556/7 15 | BFR80/8Y 25 | OC36/41 75 | 2TX326 30 {2N4058 15 | 2Su85 225
7 AD149 79 | BC558/9 15 | BFR9S 105 | OC42/75 75 | ZTxa51 23 | 2N4061/2 15 | IN128 118
ALL DEVICES FULLY GUARANTEED SEND CHEQUE, P.O's, CASH, BANK DRAFT WITH AC161 42 | BCv39/40 85 | BFx29 35 | OC71/72 50 | 2Tx500 14 | 2Nazea 30 | 3nta0 118
ORDERS. TELEPHONE ORDERS BY ACCESS/MASTER CHARGE ACCEPTED |[ADl62 42 | BCviia2 30 [ BFXS1 45 | OC7e/6 55 | ZTXG01/2 15 |2Na266 25 | 40015 90
AF115/6 80 | BCva5 50 | BFx84 35 | OC81/82 50 X503 18 | 2naz89 25 | 4031
GOVERNMENT & EDUCATIONAL ESTABLISHMENTS OFFRICIAL ORDERS WELCOME | ar188 80 | BCY58/59 36 | BFX8S/6 35 | OCB3/8a 70 | Z1x504 25 | 2N4314 78 | 40324 100
AF124/26 70 | BCY70/71 18 | BFY50/51 30 | OC170/71 75 | 2TX531 125 | 2N4400 28 | 40326/7 70
P&PADD 75p TOALL CASH ORDERS. OVERSEAS ORDERS POSTAGE ATCOST. PRICES | 41155"°" 40 | 1Bcvrz 28 | BFvs2 . 30 | oc7o 4o | zTxsso 25 | 2naa27 80 | a03a7 60
SUBJECT TO CHANGE WITHOUT NOTICE AF178 75 | BCY?78 30 | BFY5) 35 | OC200 75 | 2N697 23 | 2N4B71 55 | 40348 120
AF186 70 | BD114 190 | BFYSs/56 56 | TIP28A 32 | 2N698 40 | 2N5135/6 30 | 40360 €0
AF239 55 | BD121 95 | BFY64 TIP28C 38 | 2N699 4B | 2N5138 25 | 4038172 TO
BC107 12 | BD124 115 | BFYar 120 | T1P3oA 35 | 2N706A 25 | 2n5172 25 | 40407/8 78

8

VA Export orders no VAT. Applicabie to U.K. Customers only. Unless stated othewise,

all prices are exclusive of VAT. Please add 15% to the total cost including P&P. BC107B 14 | BD131/32 85 | BFYS0 80 | nPaoc 37 | 2n708 25 | 2n5179 45 | 40411 283

Wae stock thousands more items. It pays to visit us We are situated behind Watford Football Groungd. EE‘OB 12 | BD133 70 ggvas 50 | TIP31A :::g 2N918 :g 2N5|go 45 404&2 4:8
s BC1088 14 | BD135 45 X20 30 | TIP31B 2ZN1131/2 2N5190/1 75 | 40467A

N@sigat Undefgloupc BRIStation:aWatford iHigh Street ) BC10BC 14 | BD136/37 40 | BSX26/20 45 [ TIPa1C 45  2n1302 45 [ 2N5194 80 | s0d68 85

Open Monday to Saturday: 9.00am to 6.00pm. Ample Free Car parking space available. BC109 12 | BD138/39 40 | BSY26 a5 | TIPazA 43 | 2n1307 70 | 2N5305/8 30 | 40584 108

. 4 T 7 tt
ELECTROLYTIC CAPACITORS: (Valuss i uF) 500v. 10u152.47 78, 63Vi047.10.15.22 33,4780 1010m | LGI008 14 | BO1a0 40 | oSYs e | TIeaee 48 | INoae” aoe | anesae® 30 | 4oers 78

15.2212p. 33 15p. 47 12p 68 20p: 100 19p. 220 28p, 1000 70p. 2200 99p; 50V. 68 20p: 10017p.22024p. | BC114/5 30 | BDI58 68 | BU205 180 | TIPAAC 75 | 2N2219A 2N5485 36 | 40871/2 90
40V: 22 8p. 33 12p; 330.470 32p, 1000 48p, 2200 90p, 25V, 1.5,4.7,10.22,47 8p 100 11p: 150 12p. 220 15p. | BC117/8 25 | BD205/6 110 | BU206 200 | TIP34A 85 | 2N2220A 28 | 2N5777 45
33022p, 470 25p: 680, 1000 34p, 150042p. 2200 50p: 3300 78p.470092p, 16V:47.68.1009p, 12512p,330 | BC137/9 40 gogts 85 auzuec ;ozg ?gaaac u;s z:zgzu ;: 2N5879 |:g
16p. 470 20p. ap: 1000 27p. 1500 31 28p, 4700 72 BC140 38 | BDA78 70 | BUY69 IP35A 120 | 2N22224A 2N8027

B 468038 100 B 0 I2200/26p F BC142/3 38 | BO434 70 | MO80O1 250 | TIP3SC 130 | 2N2368 25 | 25A671 250 RF
TAG-END CAPACITORS: 84V: 2200 139p; 3300 198p; 4700 245p; 50V: 2200 110p; 3300 184p; 40V 4700 | BC147 ~ 12 | BDS17 75 | MJ2955 90 | TIP36A 130 | 2N2369A 18 | 254715 75 [ ~yoKES

»N
]

. 25V: k . . ' .18V BC1476 15 | BD645 80 | MJE170 150 [ TIP36C 140 | 2N2483/4 27 | 2SC495 8s
180p; 25V: 2200 90p; 3300 98p; 4000, 4700 98p; 10,000 320p; 15,000 345p; 16V: 22,000 350p. BeiaTB 15| Soeasa 150 | Miien 150 | Tires 'So | znzsas  as | 23cass s | Ministure
POLYESTER CAPACITORS: Axial Lead Type BC148B 15 | BD696A 150 | MJEdso 54 | TIPa1B 82 | 2N2904/5 28 | 25C1081 250 | PCB type
400V: 10F, 105, 2n2. 3n3. 4n7, 608 11p; 10n, 150, 18n, 220 12p; 33n. 47n, SIEMENS pcb Jeciesl 12 |([BENISH as)| MUEZO oo f Tieszh 8B | [2z806is 28 | 1251000 e
68n 18p; 150n 20p; 2200 30p: 330 42; 470n 52p; 6800 1uF 88p; 2u2 B2P. Type Miniature BCIasG S| [BRYSeE 30] | MIEATY 1100 | INR42B  B6,{ 923072y 28 (/2361162 TuM, 2u2, 407,
g 3 G : i d poly Capacitors BC182L 10 | BF167 35 | MJES20 85 | TIP120 70 | 2N2926G 10 | 25Ct173 125 e
1000V: 1nF 17p; 10nF 30p. 15n 40p; 22n 36p; 33n 42p, 47n, 100N 42p. BC1BAL 10 | BFI7. 35 | MIES21 @8 | TiPi21/z 73| 2N3053 28 [ 25C1306100 | Ou 224 33u.
1 sov BC1B4 10 [ BF177 35 | MJE2955 98 | TIP141/2 120 | 2N3054 55 | 25C1307 150 - .
POLYESTER RADIAL LEAD CAPACITORS: 250V FEED-THROUGH N Nenons 8C1BaL 10 | BF176 35 | MJEI085 70 | TIP147 120 | 2N3055 S0 | 25C144a 98 | 220u. 330U
10n,15n,22n.27n8p, 33n,470.68n, 100n8p; 1500.220n CAPACITORS 3n3. 4n7. 6n8. BC186/” 28 | BF178 40 | MPF102 40 | TIP2sss 7o | 2N3252 46 | 25C1676 140 | 470v 3@
10p, 330N 470n 15p; 680n 18p. 1u5 40p; 2u2 48p. 1000RF/450V 10p | om 15n 70 BC188 6/7 25 | BF184/5 38 | MPF103 30 | TIP3055 70 | 2N3441/2140 | 25C1679 180 b Trs,
18n.22n 270 BC12 10 | BF194/5 12 | MPF104 30 | TIS43 50 { 2N3614/5180 | 25C1923 65 | 1MH. 1m5.
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Carbon Track. 330390 47n 8p BC212L 12 | BF19B/a 18 | MPF105 30 | TIS44/5 45 | 2N3663 20 | 2501945 225 f’“?»ﬂ‘"“ma
35V: 0.1UF. 0.22. 0.33 15p 047, 0.68. Rotary 0.25W Log & LIN Values, 39n 560 12p BC213 10 | BFeo0 80 Mggms ;g ngau go gng;gz/a 10 ;gglggg g o
1.0, 1.5 .22 3, . 4.7. 6. 470R 1K 8 2K {Linear onl 82n 100n 11 BC213L 12 | BF224A 40 | MPSADS TIS90/91 30 | 2N3704/5 10 1
0,55 18022,3318 0447 6IRZ0 R 2K eetony s BC21a 10 | BF224B 40 | MPSA08 30 | LC 85 | 2n3706/7 10 | 25C1969 180 | 22m 33m.
10 28p; 16V: 22.33 18p; 47. 68 10 | Single Gang 35p aCz1al 12 | BF245 50 | MPSA1z 32 | VK1o10 99 | 2N3708/3 10 | 25C2028 B3 | 43™  €OP
18p: 15, 38p; 22 45p; 33,47 50p; 100 5K —2M  Single Gang Log & Lin  35p [ 190V k
i 15.36p i 33 g 100n. 120n 10p BC237/8 15 | BF256A 45 | MPSAS5 30 | VN1OKM 70 | 2N3713 140 | 25C2029 200 7
95p; 10V: 15,22, 26p; 33.47 50p, 100 5K —2M  Single Gang DP Switch  95p [ 155" 1800 12p BC2568 35 | BF2568 50 | MPSAS6 30 | VN46AF 95 | 2NJ771 178 | 25C2078 170 [ 00T sp
80p; 8V: 100 55p. 5K—2M Double Gang 99p | 2000 270n 15p 3078 15 | BF257/8 32 | MPSA70 40 | VN6GAF 110 | 2N3772 105 | 25C2091 88
330n. 3900 20p BC308 16 | BF259 40 | MPSUO2 58 | VNBBAF 120 | 2N3773 210 | 25C2314 86
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 270m 5600 26p BC318 80 | BF275 55 | MPSUDS 80 [ VNB9AF 120 | 2N3819 35 | 25C2166 105
100V: 1nF, 2,4, 4nF, 10 8p; 15nF, 22n, 0.25W log and hnear values 60mm 680n 30p
30n, 40n, 47 n 7p; 56n, 1000, 2000 9p; 5K — 500K  single gang 80p | 1uF 34p 2u2 50p. CA3140 45| MC1469 300 | TDA2006 330} 7472 38 Ls18s
50V: 470nF 12p. Graduated Bezels for above 45p CASHo 95| MC1494 694 TOA2020 .320| 7473 8 Le198} |0
2 2 . CA3161 180 MC1495 350 [ TDA2030 180 ;:;g 3 Ls197 110
CERAMIC CAPACITORS 50V: PRESET POTENTIOMETERS ACCESS g:g::g 450 mg:g:gL 2;2 IDP%Q' 4§g Ly I e :gg
Range' 05pF to 10nF 4p. 15nF, 22nF 0 1W Miniature Ventical or g 'Orv‘devs ERiaae T8l Nevasl 280 Tt“oc go| 7480 88 (S241 1
33anF, 47nF Sp. 100nF/300V Tp. Horizontal. 100R to 4M7 8p U“,Ze"’s ?':‘ff)zs:' HA1388  235| MC1709G 90 | TLso7 110| J432 109 tsg:g :g:
200nF/BV 8p. 025W Larger Y0OR to 3M3 Horz 12p We do the rest ICL7106 690 MC3302 75| TL509 110 7483 122 ngu 250
0.25W Larger200R104M7 vertical  12p | 1e 0923 50234 |ICL7107  975| MC33040P 120 | TLOGICP 40| 7484 140 3245 250
POLYSTYRENE CAPACITORS. icL761t 99| mcasosop 120 | TLoszce 85| 7485 150 (5247 118
109F to 1nF 8p; 150F to 12nF 10p. 225 TM54164 385 | ICL7660 248 | MC3340 145 TLOB4CN 98| 7486 50 (5248 115
~ 495| TMSsa16-2 595 | ICLBO3BCC 360 | MC33460 145 ( TLO7ICP 40| 7489 228 (3240 118
SILVER MICA (Values in pF) 405| TMS4500 E14 | ICLB211A 750 MC3401 50 TLO72CP 78| 7497 ' 5 L5257 80
2,33 47,6882 10,12, 15,18, 390 | TMS4500 £14 | ICM7205A 1150 | MC3403 951 TLO7ACN 150| 7432 7 LS253 80
22 27 33 38, 47. 50, 56, 68. 75, 82 525 | IMS4532-.3 350 | [CM7207 475| MC3d04 85| TLOBICP 35| 7433 7 L5256 175
85. 100, 120, 150, 1BOGF  15p each | 2114 200 | 8226 450 TMS5100 800 | ICM7215 1080} MC3405 150 | TLOB2CP 80| 7492 12 L5257 80
LS T 70! 300 3307360 b a2sek | 2147 395 | 8228 270 TMSB0Y1 500 | ICM7216AJE22 | MC3422 00| TLOB3CP 75| 7435 85| ... qos| (315 45| L5258 80
g . 270, 300. 330, 360. X DRAM | 2516 350 | B236 00| TMS3327 €14 | KM7216C £22 | MC3423 80| TLOBACN v20f 7436 115 | kol 95| Usa0 a5 | LS259 178
390, 470, 800, 800 B20  21p each £59 | 2532 400 | 8243 950 | TMSg928 €20 | ICM7217A 750 MC34d2 00| TLosicP  eo| 7497 230 | 7acarazan| (52 28| L5260
100. 1200 1800. 2200 30p each 25L32 450 | B250 £11| TMS9929 £20 | ICM7224 785 MC3487 00| UA2240 120 ,4‘83 101 74Cara245| (322 26| -5261 150
3300, 4700pF 8Op 2564 700 | B251A 1450 TMS9980 E£20 | ICM7240 300| MCA0E6 00| UA7BS40 230 74195 70 | T4Ca22750| Ls24 78| L5266 45
" 26501 75 | 8253 POA | TMS59995 E12 | ICM7555 105| MF10 350 | ULN2003 90( 74107 45 | 7aco236a5| [S26 30| L5273 180
MINIATURE TRIMMERS Capacitors 27165V 350 | 8255 POA | ULN2003 75| ICM7556 150 | MFGE0s0 75| ULN200s 90| 74108 75 | 74C925775| (S27 38| L5275 389
260F 210pF 22p; 2-25pF, 5-65pF 2732 4 450 | B2SEAC €38| UPD7007 725 { LA3550 250 | ML924 275 | ULN2283 100| 74110 185 (528 30 tggao s
30p; 1D-88pF 36p 2764-250 825 | 82575 400| WD1E81 €14 | LA4031P 340 NES15 275 | ULN2803 10| 74111 €0 LS30 35| 5283 98
: - 27C64 1005 | 8253 395 ;vozma B50 | LAd03z  295| NES29 225 UPCs7s 275 74112 170 ts32 92| (S50 a8
27128-250 £24 | 8271 POA | Z80CPU 2.5 325 | LA440C 3501 NES3! 140 | UPC1025H 375 LS33 s
RESISTORS]CarbonRiln. munielureghiStanisd “NEW" 256K D" | 8272 €25 | 780ACPUAMATS | LAsd2z  320| NES43k 225 | Urciisen2es| 14118 110 NEESRNERE (s3; 25 | (2237 00
RANGE val 199 100 + RAM 150NS €55 | 8279 750| Z8OCTC 285 | LC7130 320 NES44 200 | UPC1182 425} 74120 90 : 1838 90| s504 o9p
025W 202 — 10M E24  3p 1p 3242 590 | 8282 450| zBDOZCPU 00 | LC7120  300| NESSS 25| upciaes 195| 7a121 €0 LS40 " 45| (5795 140
0.5W 202 — aM7 E12 3p o 4027 95 | 8283 450 | ZBOACTC 335 | LC7137 350 NE556 85| xrzz206 375 74122 70 | SOO 70 t?f? gg LS298 140
W 202 — 10M E12 8 4 4116:200n 125 | B284 550 | 2808CPU €11 | LF347 150| NES58 170 | XR2207 400 74123 120 | S02 g0 L7 99 (5r69 290
< 2 p 4164-150n 495 | 8288 €11 ZBO OART 888 | LF351 70| NES560 3s0| xmez1 575 74125 80 ] 503 8o RIS L8320 230
2% Metal Film 5111 — 1M E24  6p 4p 44162 475 | BT26A 99 | 280A DART 820 | LF353 90| Ness28 410 | xm2216  e7s| 74128 80 ggg 3 257 28| Ls322 360
1% Metal Film 510 — tM E24  8p 6p 4532-3 250 | 8727 150 | 2808 €11 | LF355 95| NE5B4 420 [ XR2266  380| 74,3, ug 08 so| Lss2 28| L5323 3e0
100+ price apphes to Resistors of each type not | 4532-4 250 | 8731 350 | z80DMA 795 | LFase 98| NEsesa 120 znara 80| 7413 30 [ S99 8ol Lssa 25 | L5324 1%
red 4816-100ns 300 | BT95 90| ZBDAOMA 925 | LF357 110 NES6S 155 | ZN419E 180 | 74141 108 | sip 40| (385 25| L5325 180
5514 250 | 8T97N 90| z80PI0 325 | LF398  485| NES67V 140 | ZN423E 130 | 74142 260 | 317 so| (363 5| L3326 290
RESISTORS NETWORK S.1.L 6116150 525 | 9602 220 | 280APIO 350 { LM1D 325| NE570 410 | ZN4zaE 130 | 74143 280 { g5 so| (373 so| 3327 fgg
7 Commoned (8 pins) 1004, GBOs, 1K 2k2, AK7 8116L-120 875 | AM 28 S21C: 128 2808101 B850 | 1 M301A 3ol NEs7: 400 | ZN4P5E 345 7g‘g§ 280 { 505 40| L574 88 | "Shie as
10K, 47K 100K 25p . 8117-100n 525 | AM26L532A 125 | Z8B0A SI10 €0 | LMuau7 45| NES532 175 | ZNa2Bk 300 54'\4"7' ‘38 S22 50| Ls75 50 | (ga52 128
N 61675 798 | AM2aS33 150] ZA0ASIO2 €9 | LM30BT 95| NE5534a 180 | ZNa27E  soo| 79047 130 | s3z 70§ LS76 30| (5353 128
8 Commoned (9 pins) 1500 1800, 2700, 3300 1K | 6264L-15 £32 | AY-3-1015 300 LM3ts 65| OM335 750 [ ZN42BE 450 | 74450 1go | S37 70| Ls78 40} [S355 220
2K2 4K7 GKB 10¥ 22/ 47KB 100K __28p. 6402 350 év-s»\om 300 LM31BN  175| RC4136D 80| ZN429E  245| 74151 90 Ssgg 90 tggg 1?2 L5356 220
6502CPU 355 { COMBO17 275 LM31a 195 RC4558 60| ZN459 280 74153 90 as 7
DIODES BRIDGE 75 SERIES  [BY9rid sa5 | CoMB116 700 [RNIINENN (M32an 75| S566B 225 | ZN1034E 200 | 74154 190 | S51 as| rsae 75| L8363 172
RECTIFIERS 6503 350 | DMB131 275 EBB (M33:7  115| SAB3209 425 | ZN1040E 6e5| 74155 90 | S64 45( LS90 85| ‘5366 75
AATTY 15 751078 96 6503 850 | DP 8303 450 (M33527 135 | SAB3210 325 | ZNA234€ 925 /4156 59 | S65 45| LS9 130 5357 75
AA129 20 | 1A°50V 18 | 75110 90 - | 6504 600 | DPB3DA 350 555Cmos 105 | Lm337 275 | saBaz71 485 awsn os 'g;‘ 22: tggg :g Ls368 75
AAY30 15 | YA 100V 20 [ 7511415 150 6504 250 550 | 0S3647 00| 702 75 | LM33 40| SAB4209 585 74160 125 seg J1s| (se5 78 18373 220
BA100 15 | 1aq00v 25 | 7512172 130 | 6505 650 | DS36IIN  POA| 709C8pn 35 | LMide 84| SG3d02 205 74161 75 | 5352 'sol Lsoe 1ss | LS374 220
BAX 20 | 1ae00v  aa | 75150 125 | 6505 800 | DS88LS 120POA | 710 48 | LM343 125 sL4ago 350 74162 125 { 5113 go| rsi07 55| L3375
BY100 24 | 2as50v 30 | ra1s4 128 6520P|A 175 | DS 8B20 110| 741 8 pin 18 | LMasE 60| SLe27CcCD 150 74163 125 | 5443 80| Lsioe 55 L5377 145
BY126 12 | 2as200v 40 | 75188 150 £522VIA 340 | DsBAIO 198 | 747C14 pin 7O | LM377 215| SN76013 350 74164 155 | 8154 300| LS112 55 LS3rs 120
av127 14 | 2a.400v 48 | 75159 195 6530 €11 | DS @83l 125 | ra8CBpn a0 | LM37e 495| SN76023ND 74165 125 | 2,5, Yio| L5113 a8 Lg;g ;?g
CRO33 250 | 2a:600v 86 | /5182.4 98 | 8532RRIOT 850 | DSB832 250| 7358 pn 185 | LM380 120 240 | 7400 eo| 74186 170 | 5133  eo| LS4 45 tssaz 310
0A9 20 | sanoov 83 | /51888 100 6545RTC 899 | EO364 800 | 810 158 | LM38'N  175| SN78227N 95| 7401 251 12136 315 | 5134 80| Ls122 75| 23a% ars
OA47 12 | 6Ad00v 96 | 75322 140 | 6551ACIA 850 | E9365 €36 | 9a00CJ 375 | Lmasr  115| SN76477 470 | 7402 25| 72177 430 | 5135 110 (5123 120 'T3gs 330
0A7 12 | 1oa200v 215 | 75324 360 6592 00 | E9366 €35 | ADCOB08 B85 | LMaga 225| SN76488 525 | 7403 25| 74173 135 {5138 195 LS124 150 g3q5 "o
0A79 15 | voamoov 208 | 75328 00 6592PC €20 | FD1691 €15 | AY-1.1320 225 | LM386 110| SN76489 485 ;ggg ;g 74172 140 | S139 198| LS125 85| chg5 490
OA81 20 | 25n200v 240 | 75381.3 150 | 6800 220 | FD1771 £15 | Av-1.5050 99 | (M387  135| SPeE29 350 | 1950 439 | 74175 105 | S140 80| LS126 55| 5333 10
0A85 15 | 25A:600v 396 | 75365 00 6802 275 { FD1791 €22 | AY-1-50%1 180 | LM2as9 145 | SPo2s6AL 798 | 7407 370 74176 105 [ St1s1 180( LS132 75| 5395 135
QA0 8 | BY164 58 | 78450 86 6803 850 | FD1795 €28 | Av-1-6/20 210 | LM393 85| TA7I20 140 | 7408 30 ;:;;; 125 $153 182 L5:33 sg L5396 300
0A91 8| VM1 DIL 50 | 754512 52 | 6805 870 | HD26501 75| AY.3-1270 730 | LMaoacH 385| TA7208 150 | 7409 25| 74178 12: S167 225 Lg‘gg :5 15398 195
OADS 8 6608 520 | HMBB8455P 755 | AY-3.1350 350 | Lmstd 170 | TA7205 90 | 7410 25| 4180 118 2‘55 210 tsua 75| L399 150
0A200 8 ) 6809 950 | IM6402 380 | AY-3-8910 400 | LM725CN 300| TAa7222 150 | 7411 30| 74181 320 | 2159 390) (8130 78| LS445 128
OA202 Il zeners 8810 175 | INSBO6ON 1250 | Booklet for LM733 70{| TA7310 125 ;j}g gg 74182 115 | §175 :2i20 (138 120 L2471 60
TNG14 a 6821 175 | MC 1488 100 [ AY-3-B910 300 [ LM14a5( 35| TaAB21Ax1208 | 7517 oo | 74184 170 1 Sig8 320 (S147 108 L5465 155
1Ng16 5 68821 220 | MC 1489 100| AY-3.8312 500 | LMI871  300| TAAGEIA 190 | 744¢ 150 | 74185 170 | 21gq  320| (st48 150 | -3490 180
INa0O1,2 5 | Range 2/ to 6840 375 | MC14411 875 | AY-5.13174 830 { LM18R9 350 | TAA7OD 275 | 7417 180 | 74190 175 | S0% 3201 Lsisy 110 L§540 ::g
1N&0O3 8 | 19v acimw 884 £12 | MC14412 725 | AY-51350 366 | LM2u07  395| TAAICO 395 | 7420 25 Z:;g; :;g 5197 400] LS153 110 tsg;; i%0
AN4DO4:5 8 8p each 6845 650 | MC3242 590 | ca3o1 130 | LM2917  325| TAB1042 110 [ 7421 30 | 74193 149 | S20? 250 | LS154 195 | "ge50 &g
INGODE.7 T SAAOV 3z | #845SP 750 | MC3das 250 | CA3012 175 | LMaSO0 70| TADIOO 159 | 7422 40| 74994 113 | S225 525| LS155 75| [Sg40 209
IN4148 a SAGO0V 20 6847 850 | MC3447P 315 | CA3014 275 | LMI90SN B85 TBA120S 70 ;:23 28 74185 80 | 5240 430 | LS156 75| (Geay 200
1NBAOY 15 Sheoby 48 | 6850 175 | MC3486 225 | CA3018 85 | Ltaury 185 | TBAGOO - 395 | 7923 38| 74196 180 | s241 430 LSt57 €8} [gghs 200
1N5404 186 BAI00V 80 8852 250 | MC3487 225 | CA30'9 80 445 TaB104Z 110 ’7427 40| 74197 115 | 8244 520| LS158 80 L5668
IN5406 17 Basooy 90 | 6854 850 | IM64DZ 350 | CA3020 210 350 | 1aD100 159 | 7458 45| 74198 257 [ 5251 270 LS160 75| Sekg g
1N5408 19 TRAIQOV 78 68B54 800 | MCHBAS 625 | CA3023 210 350 | 'BA126S 70| 7430 60 ;:;g? ﬁ; S257 250 L8181 75| [ch7n 228
1544 9 vaaaouy o6 | 6859 £4 | MCBBAE 825 | CA3028A 110 150 | TBA4200 200 | 7432 80 | Ja5de 130 | 5238 250 Lg;gg .’,?, L5673
15021 9 12A80 W 188 6875 500 | MKIBBE 2M €7 | CA303% 255 280 | THA9YN7 350 | 7433 25 | 74547 132 2260 5 g ts‘ad 135 | Lss7a 8
6A 100V 40 AT106 1so | 8035 800 | MM52B0D 696 | CA303E 270 150 [ TCAZIG 350 | 7437 50| 74245 175 ggg 2; L2165 139 | LS8 2718
aas00v  so | sa200v 64 | g g0 | sosoa 425 | MM5303 636 { CA30a3 275 230 | TCAZ/0r, 350 | 1438 93 | 74248 120 | 3287 225 L3103 130 | Lses2 2%0
GA 8OOV 60 IAGO0V 86 [ %y r 36 8085 850 | MM5307 1275 | CA3045 385 320} TCazaA 220 | 7900 78| 74251 @2 | =288 So0| (Siee 140
ARAYDOV 80 ;\C 24 BOBSA 425 [ MM5387A 475 | CA304% 70 475 1r.67341, 175 7442 95 74259 220 $301 350 5169 90
HAIOOV 89 | 29 | 8088 €21 | MMsB174 875 | Caods 220 200} Teen 180 | jaghy 185 | 74263 78 1 S500 250 (Si7o 225
sAdo0Y 115 | 1,97 36 a3 180 | MM74C922 420 | CA3059 325 WA S04 350 | sada 155 [ 74265 09 | 5373 400l (si73 110
123100V 7B | Stn . 3p | 8137 475 | RO-3-2513L 850 | CA3N7S 213 ; 310 | sa8% 175 | 72578 144 | 8374 490 | Ls17a 130
1PAI0V 82 | Huoney 28 8154 £9 | RO-3 25130 850 | CAROBCE 75 235 | /4an, 170 | 20578 159 {5412 380 | LS175 90
124800¢ 136 | Suaall (39 18185 POA | SAAS050 875 | CA30&! 180 499 [ /447 1304 7,579 85 | s470 325 | Lst81 110
1BATOOV 103 | ° 8156 750 | SFF9364 800 | CA1085 00 s | s 130 74583 130 | S473 820 | LS183 245
BA1D. 16AS00V 140 { SPu256 850 | CA308E 60 35G | a7 30| 74284 4a8 | S472 1150 | LS190 110
BE10AB 40 | 16as00v 140 | SPO?SBALZ 950 | CA3DA%E 200 350 | 74¢ 30| 74285 448 | 5474 400 | LS191 75
BHIOG 40 | nvHuOv 140 | 1CX31815 €13 | CA:09LAD 375 325 saca 30 | 74290 120 | 5475 800 | L5192 110
BRY09B 45 LLARDOV 120 [ T™™S2718-3v 725 CA4124F 165 250 r4L," 48 74293 84 | S571 820 .$193 t10
MVAM2 105 | 1000 £25 | TM54047 100 | Cat1ie 26 300 | 747 55| 74297 9pp |S573 9so | LS194 80
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SWITCHES DIP SWITCHES VEROBOARD 0.1 | yagoard  105p IDC CONNECTORS PANEL RELAYS
TOGGLE: 2A 250V (SPST) 4 way 88p; 6 way BOp; 8 way 85p; | 2% x3% 950 | OIPBoara  398p METERS
SPST asp 10 way 125p (SPDT) 4 way 190p 2% x5 110p | vero Strip 95p PCB  Plugs Female Female £sD Miniature, enclosed, PCB mount
DPOP 48p 3% x 3% 110p with  latch Headef Card 60 x 46 x 35mm
3% x5 128p PROTO DECs Pins  Pins Plug Edge 0-50mA SINGLE POLE Changeover
SUB-MIN TOGGLE ROTARY SWITCHES Inx17 420p | veroblock  480p Sit Angle Conct 0-100mA RL-91 205R Cail. 12V DC. {10V5 to
SPST orvoft  B8p (Adjustable Stop 1ype) 4% x 17 590p | S-pac 395p 0-500mA 19,5V, 10Aat30VDC or250VAC 195p
SPDT c/over  84p 1pole/2 to 12 way. 2 pole/2 106 way: 3 po!e/Z to | Pktof100pina 55p EU'OD'BHGDOGI'G 10 way 90p 99p 85p 120p 0-UmA
SPDT centre off 85p 4 way, 4 pole/2 to 3 way 48p Spot face cutter 150p 16way 130p 150p 110p — 0-5mA DOUBLE POLE Changeover, 6A 30V
SPDT biased both Pin ingertion tool Bimboard 1 5159 20 way 145p 168p 125p 195p 0-10mA DC or 250V AC
ways 108p 185p | Superstrip SS2 26 way 176p 200p 150p 240p 0-50mA RAL-10053RColl 6V DC(5v4 109V9) 190p
DPDT 6 tags  80p ROTARY: Mains DP 250V 4 Amp on/off 88p 1350p 34way 205p 238p 180p 320p 0-100mA RLS-111 205R Coll. 12V DC(10V7 to
DPDT cantre off 88p ) VERO WIRING PEN 40 way 220p 250p 180p 340p 0-500mA 19V5) 198p
DPDT biased both + gpool 380p DALO ETCH 50 way 235p 270p 200p 395p 0.aA RLB-114 740R Coil 24V DC(22V to
ways 145p ROYARY: (Mak-& switch) Spare spoo! 159 RESIST PEN 60 way - — 230p 4905p 0.2A v 200p
DPDT 3 positions Make a multiway 8witch. Shafting ausembly Combs p | Piussparetip 100p 0.25v
on/on/on 188p has adjustable stop. 2 050V AC
4-pole 2 way 220p € waters (max 6 pole/12 way + DP swnch) 9':,',00\' AC
Mecharism only gop | FERRIC CHLORIDE ULTRASONIC EURO CONNECTORS s ASTEC UHF Monuun'ons
SLIDE 250V: 1 1b bag Anhydrous TRANSDUCER Gold Flashed B VU" 490p each Standard 8MHz
DPDT 1A 14p 195p + 50p pdp 40KHz 475 pr Contacts S Ange wideband 8MHz 5509
DPDT 1A ¢/oft 15p WAFERS: (make before break} to fit the above Pins  Pins Pins Ping CRYSTALS
DPDT %A 13p switch mechanism. 1 pole/12 way, 2 pole/6 COPPER CLAD BOARDS DIN41617 32768KHz 100
way.3pole/d w4 o/ way /2 ey 850 31 way 7op - = 178 | ookkr 238
PUSHBUTTON 84 Mains DP 44 Switch to fit Fibre Single Double  SREBP R . R 2 sk | [5as BUZZERS
with 10mm Button Spacers 4p. Screen 8p. glass sided  sided S/Speed x p320p 220p 285p 255KH 370 miniature, sohd-state6V. 9V 12V 70p
SPDT lstching 150p . DIN41612 L 275
DPDYT latching 200p 6" x6° 100p 125p 95" xB5" 2x32A+C 205p340p240p300p | HEE 378 | PiEZO TRANSDUCERS PB2720  TOP
SPDT moment 150p ROCKER SWITCHES §.x12" 175p  225p 110p DING Tef2ts, xia2 128MHz 38
DPDT moment 200p ROCKER' 5A/250V SPST 28p A+B+C 3e0p385p280p305p [ 128MHz 350
ROCKER. 10A/250V SPDT 38p a L
Minl Non Locking ROCKER 10A/250V DPDT o/off 95p EDGE ’ LOUDSPEAKERS
1.8432M 250
;3:: :g g’:ﬁ ;g: ROCKER' 104/250V DPST with neon  85p oiLL SOCvaEgﬁe EONNECTORS oiL pLgslém.Ig.cn 2.0MHz 225 | Minature. 03W- 8
older Vail il
Prol Wbl oxeway - 11p 14 pin 40p 90p | RIBBON CABLE ZeszoM) 4299 2::]:4‘(')”' g?névaér(‘) g:
DIGITAST 8witch THUMBWHEEL Mini front mounting swuches 8pin  8p 25p 2x12way — 180p 16 pin  48p 105p price per foot | 312MMz 240 i
Assorted Colours Decade Switch Module Sp 14 pin  10p 35p RS “Y Z esp 24 pin 88p 178p Grey Color | 3:278M 150
75p each B.C.D. Switch Module 298p 16 pin  10p 42p| ZISWH o © 160 | e pin 200p 205p | 10way 15p 28p  35794M 98
Mounting Cheeks {per pair) 75p ;g pin ;89 :gp a2 ey 215: Baor 20 pin 250p 258p | 16 way 25p 40P ggeﬁs::a egg
pin P P 2x23 178p - 20 way 30p 50P
JUMPER LEADS (Riobon Cabie Assembly) 22pin 220 88p| 223 LR S 24 way 40p 85p | 4032Mnz 200
24 pn  25p 70p Y foae ZIF DIL 28 way 35p sop | 419430M 200 MONITORS
Length t4pin 16pn 24 pin 40pin| g pin  28p BOp| 228wy 190p — 5 way BOp 85p | 4433619M 100
Singla ended DIP (Header Plug) Jumper 20 oin  30p o0p| 230wey 3109 — SOCKETS 30 way 70p 90p | 4608MHZ 200
GAS/SMOKE | 24 inches 240p 380p 2x36 way 380p — sa5p | 50 way 100p 135p| 480MHz 200 | @ ZENITH — 12" Green, Hs
Double ended DlP (Header Plug} Jumper 2x40 way 380p ~— 24 pin P 5.0MHz 180
DETECTORS 6 inchas 188p  205p P 485p 28 pin 750p | 64 way 120p 180p 5485MHz 300 Resulution Popular £75
TGS812 or 12 inches j98p  215p 3156 48op| SIL SOCKET 01" Pich 20 way 5p dolpiy 843 524288M 390 | ® MICROVITEC 1431 14"
T 24 inches 210p 235p 343p S40p 6.0MHz 140 i
GS813 36 inches 290p 370p 480p 525p ANTEX SOLDERING IRONS ‘D’ CONNECTORS 6144MHz 150 S:r!?:'inFZ?B input Conneé::u;g
£6 each 1DC Femals Header Socket Jumper Leads 36*| C15W 525p; CS17TW 545p ° 15 28 a7 6.5536MHz 225
20pin 26 pn 34 pin 40 pinj  C1BW 850p; XS25W 570p wey way way way | [OMHz 150 | @ KAGA 12" Med-res. RGB
Single ende¢ 180p 200p 280p 300p| OSpere Bits  85p; Elements  230p Malo L,186 Mtizy 1250 Colour. Has flicker-free charac-
Double ended 280p 370p 480p 525p Iron Stand 175p; Heat Shunt 30p Solder lugs 80p 105p 180p 250 7.7328MHz 250
- Aoooas  en 2900 2800 356h | TeemHz 200 ters. Ideal for BBC, Apple, VIC,
TRANSFORMERS VOLTAGE REGULATORS SOLOERCON PINs | PCBPns  120p 130p 198p 208p | SO8ie . 150 et £195 (car€7)
1A TO220 Plastic Casing (deal for making SIL Female KA "
3-0-3V; 6-06V; 9-0-9V; 12:0-12V; 15:0:15V @ +va —ve DTS s Solder lugs  108p 160p 200p 33sp | 586723M 220 ® KAGA 12". As above but
100mA 98| sV 7805 50p 7905 sop 100 pins 78 Angle pins  188p 215p 200p aaop | 00MHZ 200 Hi-Resolution €259 (car£7)
pcb mounting. Miniature, Spiit Boboin 12V 7812 S0p 7908  80p ? | PcBoins  150p 130p 240 foohaiz’ IS
3"_ 2X6V-0.254, 2X9V-0.15A; 2”2\/01“ 15V 7816 455 7912 434 500 pins 350p ping L J P 420p | y554mH; 200 | ® Connecting Lead for KAGA
2x15V-0.1A 238p 18V 7818 48 7915 10.5MHz 250 €5
VA BBvosk 200V0IA 2012%025A | ey s Sen  seis  son COVERS 8P 75p 75p Q0P | i57mMz 150 )
2x16V-0.2A 280p w 0 ALUM BOXES § b = 120MHz 175 | Carrage €7 Securicor
Slandard Spit Boboin ype ' P 3x2x1 5p | '0C25way'D Plug 3855 Socket 450P | y2'58m 300
" ) . 100mA TOS2 Plaatic package 4x2%x2" 100 :
V-0.5A  2xBV-04A  2x12V-0.34 G P 14.31814M 170
5V 78L05 30p 79LOS 80p 4x2%x2%" 103
2n|5v 025A 250p &V 78L08 30 - e 2% P 3 - 150MHz 240
12VA: 234.5V-1.34 2:5V-1A 2xGV-08A, 2x12W o s byt - 4x4x2°  105p S way ‘0’ CONNECTOR (R8232) 180MHz 220
0.5A 2x18V-04A 2x20V-0.3A 348p (35p pdp) | - 4 ! 4x4x2%  120p Jumper Lesd Cable Assembly 1BOMHz 180
g > " x i ; 12V 78L12 30p 798L12 30p 5x4x1 99 18 long. Single end, Male 475
24VA; 2xBV-1.5A; 2xBV-1.2A; 2x12V-1A 2x15V- bevl e P 6 P| 18432M 150
CBA 2X20V-08A '388p (80p ph) 8L1S 80p 79L15 80p 5x4x2%  120p | 18" long. Single end, Female 510p [ 19.988MHz 130
BOVA: 2xBV-4A 2X8V-25A 2x12V-2A 2x15V-1 54 | ICL7660 248p  TAAS50 s0p | S5x2%xin" 90p | 387 long Double Ended M/M 995p | 200MHz 200 BROTHER HR15
2x20V-1 2A; 2x26V-1A; 2X30V-0BA520p60ppp | RCA194 378p  TDAY412  150p | Bx2%x2w" 130p | 36 long Double Ended F/F £10 | 290MH: 170
Spacially wound for Multirall computar PSUs RC4195 180p  78HO5+5v/5vSS0p | 6x4x2  120p | 36" long Double Ended M/F 995p | 24330MHz 325 PRINTER
BOVA: Outputs +5V/5A +12V. +25V, ~5V. | LM30SK 135p 7BH12+‘2V/5A“° ? B ; x g ::gp 26.69M 150
—12Vat 1A 820p (80p pdp} P x5x3" P 27.648M 170 A high quality Daisy Wheael printer
J0OVA: 2x12V-4A 2x15V-3A  2x20V-26A; | LM317K 250p 7BHG +5Vto + 25v | 8x6x3 210p AMPHENOL PLUGS 27.145M 180 | at ?heq pnc: of ya Dot ?Aa(rix
2x26V-2A; 2x30V-1 5A; 2x50V-1A  988p(75p) | LM317KP  4S0p 583p 10x4x3  240p IDC  Solder | 338667M 240 nter
LM323K 450p 586G - 225v 1o 10x7x3°  278p | #24 way IEEE 475p 4700 | sgomHz 240 | PT'NME
P&P charge to be added over and above our nor- LMa37 178p  —24V.5A 685p 12x5x3  280p | 36 wayCentroni 4s0p 475p 1000MHz 205
mal postal charge tM723var  30p 12x8x3" 205p | 24 wayFemae 528p 490p 116.0MHz 300 Price £349
CMOS 4072 25 | 4536 275
4073 26 | 4538 80 OPTO COMPUTER CORNER SPECTRUM 32K UPGRADE
4075 25 | 4539 [
:gg? :g e o e gg ELECTRONICS Upgrade your 18K Spectrum to full 48K with our
4002 28 | 4077 25| 4543 70 ® EPSON RX80 PRINTER: 100 CPS, 9 x9 matrix dot addressable RAM Upgrade Kit. Very simple to fit. Fitting
4006 75 | 4078 25| 4544 150 LEDs with clips graphics, condensed & double width printing, Normal, italics & Elite Char.. Instructions supplied.
4007 25 | 4081 28| 4548 40 | TIL209 10 Tractor Feed, Bidirectional, Logic seeking .. .. .£238 K £
2008 8o | 408z 25| 4549 400 | TIL211 GRN 14 18
4009 as :ggg :g :ggi ?;g I:tg;g ;Blﬁ g :; ® RXB80 F/T Epson Printer. As above but has both Tractor and Friction
4010 80 " Re i 2
oty 25 | 4089 128 | 455 5 | z° Green Yeilow or feedjisclltios €259 -
12 93 37| 4556 85 | Amber 1 "
:813 :g 4094 70| 4557 250 | 0.2 B colour ® EPSON FX80 PRINTER 10" Tractor & Friction Feed 160 CPS. b
o3 8o | 4085 95 | 4558 120 | Red/Green o5 directional Logic seeking, 9 x 11 matrix hi-res bit image, Normai, italic &
401 80 | 4096 100 | 4558 395 | Green/Yello: 78 Elite Char. Super & Subscript. Proportional spacing . €325 Sy =
4o|2 % | 4097 275 | 2560 180 | 0.2~ Tr colonr SPECTRUM CENTRONICS/RS232
4017 eo0 | 4098 80| 4561 104 | Red/Green/Yeilow 85 ® SEIKOSHA GP100A. 10" Tractor Feed, BO Coimn 30CPS, Normal and PRINTER INTERFACE
4018 0, | 4098 110 | 4562 350 | HrBrightnessRed 58 Double width Char. Dot Res Graphics o £138
1 4160 95 | 4566 168 | High-Bn Green or t 1
P ge 1 aien selllizesl a0 || ® SEIKOSHA GP250X. 10", 50 CPS, Normal and Double width and height e e e RST33 wwifR Ul
4042 43 | 4162 98 | 4563 175 Flasmng red Char RS232 and Centronix intrf. standard . ...... .£199 (£7 can h haki
4021 58 | 4163 98 | 4572 45 | 02" 55 and-shaking
4022 o7 | 4174 08 | 4580 255 5qum LEDs, Red @  Printer Cable for our printers and BBC MICRO. ... €8 * Obeys SPECTRUM LLIST and LPRINT
4023 30 | 4175 105 | 4581 125 | Green, Yellow 30 * Split- Speed Operation for RS-232,
4024 80 | 4194 105 | 4582 99 | Rectangle Stackabie ® TEX EPROM ERASER. Erases up to 32 ICs in 15-30 minutes.... £33 {Use it 10 communicate with the BBC MICRO or
4025 22 [ 4408 850 | 4583 100 | LEDs ) OTHER PERIPHERALS)
4026 90 | 4409 850 [ 4584 80 | Red Greenor Yellow18 ® TEX EPROM ERASER with a safety switch £35 a i
4027 23 | 4410 725 | 4585 70 | Triangular LEDs * Interface 1. Interface = & Microdrive compatible.
4028 a5 | 24811 150 | 4597 330 | Red 18 ® SPARE UV Lamp bulb. €8 * Cthgurau(_)n program creates customised M/C driver
4029 75 | 4412 805 [ 4599 185 | Green or yellow 22 to suit your printer.
4030 as | 4415 590 | 40085 90 | LD271 Infra Red 48 ® C12 COMPUTER GRADE CASSETTES in library cases 3sp % HI-RES screen dumps in 2 sizes on EPSON,
4031 130 | 4419 280 { 40097 45 | SFH205 Detector 118 3 SEIKOSHA, STAR, SHINWA MANNESMAN TALLY, NEC,
4032 70 | 4422 770 | 40098 42 | TIL3Z intra Red 52 ® 3" & 9% Fan Fold paper (1000 sheets) . . €7 +150p carr RITEMAN, KAGA, etc This is a STANDARD FEATURE! Not
4033 130 | 4435 850 | 40100 215 | TIL7B Detector 55 anTeRtral,
4440 900 | 40101 130 | TIL38 .
:ggg ‘;g 4450 260 | 40102 140 | TiL100 . % Compatible with TASWORD TWO and most pro-
4036 275 | 4451 350 | 40103 412 | BARGRAPH. Red 1 0 Cail In atour shop fordemonstration. Be satisfled before you buy or write fessional programs
4037 115 | 4480 450 | 40104 120 | segments In tor our descriptive Micro Peripherals Leaflet.
4038 75 | 4500 395 | 40105 220
4039 280 | 4501 38 | 40106 80 |sou.nons
4040 60 | 4502 60 [ 40107 55 | Lo 145 2
2041 s7 | 4503 40 | 40108 325 ILQTA 275
4042 s0 | 4504 3:9 40109 100 | TIL111/2/4 70 SC DRIVES
4043 az | 4505 5 | 40110 235 | ILCT6 Dariington t35
4044 50 | 4506 100 | 40114 240 | 4N33 Photo DISC IVE
4045 110 [ 4507 ASql) foxsil e, | Darington g (BBC Compatible) 88C & MICROCOMPUTER &
4046 o0 | 4508 130 | 40182 75
prots 8 :gw g: 40174 ;5 7 s-gm.m Dllpisyl ACCESSORIES
4048 55 1 40175 5 | TiLat2 a _ P
Sodo 3 | 4512 55| 40181 220 | TiL313 3 (,L ‘20 ® (CS100 — Single Cased with PSU. 40 track, t":‘/- S/S 100K £145
4050 38 | 4513 150 | 40182 80 | L3215 GA 140 | ® ©D200— Twin Cased with PSU. 40 Track 5%" $/S 200K. ... .. £278 Model A ....... .£299 Model B £399 (incl VAT)
4051 :g :g:g “: :g:gg ;g }':ll::;l‘. 5 GCC ::g : €S200 — Single Cased m(h PSU. 80 Track.“t';:/." $/8 200K £210 We stock the full range of BBC Micro peripherals,
zggg 8| iste ol Goro 2 | S s os 2 CD400 — Twm‘cissd with PSU, 80 track. 5%” S/S 400K . ... £385 Hardware & Software like, Disc Drives (Top guality
4054 g5 | 4517 275 | 40195 75 | OL7a7 3 CA 125 MITSUBISHI 57" SLIM LINE DISC DRIVES Cumana & Mitsubishi), Diskettes, Printers, printer,
4055 85 | 4518 48 | 40244 198 | FND35, Ree 120 Double Sided. Double Density. Track Density 96 TPl Track to track P ] of c YI D 9
S0%8 a5 | 4519 32 | 40245 196 | FNOSOU g e cgsttimeramsec. aper, Interface Cable, Dust Covers. Cassette
4057 1000 | 4520 53 | 40257 186 | 3 Greenya 150 ® MITSUBISHI Single Slimilne, 5% Cased with PSU. DSDD 1 Recorder & Cassettes, Monitors, Connectors
Aaggg ass a2 S L ] S T Megabyte (400 K with BBC) ... .. . .€259 (Ready made Cables, Plugs & Sockets), Plotter
4061 500 | 4526 80| 45106 586 | 3 £ !ieencA 150 ® MITSUBISHI Twin Slimline, 5*/." Cassd W|th PSU DSODD 2 (Graphic Tablet) EPROM Programmer, Lightpen Kit,
4062 o86 | 4527 85 LCD A Dnts 486 Megatyte (800 K with BBOL ... . €425 Joysticks, Sideways ROM Board. EPROM Eraser,
4063 85 | 4528 88 oPTO LCD 4 Dugilz 530 Machinecode ROM The hight . .
Aoes a5 | 4520 150 | OCP71 b 120 LC 825 | 5'' DISKETTES (Lifetime Warranty) s ; ";%cK E;EEB il e gggvalc’sp“'s"égt;d Wat-
4530 90 | ORP12 85 Swten 170 ord's , W E, Al
oo 235 | az3 130 | ORPS) E R S ) @ 10 3M Diskettes Single side Double density . €17 Software (Educational Apphcation B& GC LC,
4069 25 | 4532 65| BPX25 250  Switch s to b ® 10 3M Diskettes Doubls side Double density €27 pplicatio ames),
4070 25 | 4534 400 | BPW21 320 Comp = BOOKs, efc, etc, Please send SAE for our descrip-
4071 25 TIL139 225 N B Carnage on Drives £7 securicor tion leaflet. i
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AN ARGUS SPECIALIST PUBLICATION

INTERNATIONAL C

EX42 KEYBOARD INTERFACE

As we said when we published the design for the EX42
printer interface, it seems a pity to have such a nice
keyboard and not to make use of it. Well, now you can
do, with this interface. Our next trick is to turn a ZX81
intoaword processor... butdon't hold yourbreath wait-
ing for it!

1t’'s no good, we'll have to go
back - the Captain’s forgotten
his copy of ETI.

i

SIREN UNIT

After doing all the feature articles in this issue (well,
nearlyall), Phil Walkerwasitching to get somedirtunder
his fingernails, and here’s the result! The ETI banshee’s
wailing will scare the burglars away — it's designed to
accompany the ETI Warlock, published last month, and
there will be more details of how to use the two together
orindependently.

ACTIVE LOUDSPEAKER

Active loudspeakers have a lot to offer, especially if you
canescapethe’esoteric pricetagbybuildingthemyour-
self. So it's hardly surprising that we have already pub-
lished one ortwo designsforactive speakers— and it will
hardly be surprising if we carry on publishing designs,
there’s no such thing as the definitively ‘right’ loud-
speaker.

DIGITAL CASSETTE DECK

Do you tire of the pain of using an audio cassette player
to store your computer programs? Do you long for a
cheap(ish), fast reliable method of storage yet begrudge
the cost of a floppy? Well, the nextissue of ETI will offer
youthesolutionintheformofadigital cassette deck The
advantages of this design overa conventional audio deck
are two-fold. Firstly, the cassette deck is solenoid con-
trolled, and these will be operated directly from the
computer, by means of a special-purpose interface.
Secondly, by not having the conventional audio amp-
lifier in the way, it can be designed to have a very much
higher baud rate than the average tape system. How-
ever, thisis notat the expense of compatibility with pro-
prietary software,

ALLTHIS AND MORE IN THE SEPTEMBER ISSUE
OF ETI, ON SALE AUGUST 3RD.
PLACE YOUR 'ORDER NOW, EVEN IF YOU'RE
GOING ON HOLIDAY.

Huh | can't afford a holiday, so the least you ot can do is buy the mag while I'm stuck here slaving away ...

ETI AUGUST 1984



#*COMPUTER WAREHOUSE

HARD DISK DRIVES

velurbcshed DIABLO/DRE series 3

RKOS, NOVA, TEXAS compatible
Front Ioad "Free stand or rack mount
Exchangeabie type (via lid removal)
me3029 PSU unit tor 2 drives

DIABLO/DRE 44-4000A/B 5+5 ex stock from

Full
‘DE
£350.00
£295.00
£125.00

Plus in house repair, returbishing service
Call for details or quotation.

EX STOCK INTEGRATED CIE
DBOB5AH-2 DBO8E  DB8257-5
D8271  AM2764-3DC

£995.00
1000's of spares for S30. 4000. 3200. HAWK ex stock.

2.5 Mb disk drives

THE ORIGINAL FREE OF CHARGE dial up data base
1000's of stock items and one off bargains.

ON LINE NOW - 300 baud full duplex CCIYT lones 8 bit
word, no parity i

A

Cure those unnerving hang ups and data ghitches caused

1000’s OF
BARGAINS -
1 30): CALLE

All in one quality computer

cabinet with integral switched

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. +15v DC at 1 amp and -15v
DC at 5 amps. The complete unit is fully enclosed with
removable top lid, fiitering. trip switch, 'Power and ‘Run’
LEDs mounted on Ali tront panel, rear cable entries, etc
etc. Units are in good but used condition - supplied for
240v operation complete with full circuit and tech man

74LS112 74LS373

2102-6 4116-3

CALL SALES OFFICE FOR PRICES

Keep your hot parts
with our rnnge of BRAND NEW professional
cooll
ETRI XUOI Dim. 92 x 92 x 25 mm.
Miniature 240 v equipment fan complete with
wr uard €9.95.
JB-3AR Dim. 3" x 3" x 2.5” compact

vary quiet running 240 v operation NEW £6. 95
BUMLER 69.11.22. 8-16 v DC micro
miniature reversible fan. Uses a brushless
servo motor for oxtrome high air flow,
aimost silent runnm? guaranteed 10,000
hr life Measures only 62 x 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY
£12.95 compiete with dets.
MUFFIN-CENTAUR standard 4" x 4" x 1.26"
fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £4.95 or BRAND NEW 240 v
at £10.50. 1000’s of other fans Ex Stock

all for Details. Post'd Packing on all fans £1.6Q

TRANSTEL PRINTERS

EX NEWS SERVICE compact, quality built
50 column matrix printer. Standard 5 bit
serial, BAUDOT CODE current loop inter-
face for connection to computer or radio
receiver via simple filter network to decode
and print most world-wide NEWS, TELEX
and RTTY services Supplied tested and in
good condition with data, large paper roll

and 50 and 75 baud xtals. ONLY £49.95
Carr. £6.00

TELETYPE ASR 33

DATA 1/0 TERMINALS

Industry standard combined ASCII 110
baud printer, keyboard and 8 hole paper
tape punch and reader. Standard R§232
serial interface. |deal as cheap hard copy
unit or tape prep. for CNC and NC
machines. TESTED and in good condition.
Only£235.00 fioor stand 10.00

Carr& Ins £15.00

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 /o levels via
a 25 way D skt Units are sold in a tested
and working condition with data Permission
may be required tor connection to PO lines.

MODEM 2B "Hackers Special” full lle

up to 300 baud full dupiex, ANS ALL
modes. AUTO ANSWER. Data i/0 vna
standard RS232 25 way ‘D’ socket. Just 2 wire
connection to comms line. Ideal networks etc.
Complete with data, tested, rew torunata
NEW SUPER LOW PRICE of OW(Y £65.00 +
VAT + Carr.

MODEM 20-1 Compact unit for use with
MICRONET. PRESTEL or TELECOM GOLD
elc 2 wire Jirect connect 75 baud transmit
1200 baud receve Datairovia R$232 D
socket Guaranteed wovkmg with data £49 95
MODEM 20-2 same as 20-1 but 75 baug
receive 1200 baud transmit £130.00
TRANSDATA 307A 300 baud acoustic
coupler RS232 i/0 £05.00

NEW D§L2123 Muhi Standard modem
selectable V21 300-300 bps, V23 75- 1200
V23 1200-75 fult duplex. 200-1200 half
duplex modes. Full auto answer via modem or
CPU.LED stltul indicators. CALL or ANS
modes Switchable CCITT or BELL 103 &
202. Housed in ABS case size only 2.5" x 8.5
x 9. £286.00 + VAT

by mains interference

size up to 1000 watt load

socket.

SAVE
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5199 5 B
GE TERMIPRINTER

A massive purchase of these desk top

printer -terminals enables us to offer you

these quallz 30 cps printers at a SUPER
W PRICE aganst their original cost of

over £1000. Unit comprises of full QWERTY,

electronic keyboard and printer mech with
print face similar to correspondence quality
typewriter. Vanable forms tractor unit
enables full width - up to 13.5" 120 column
paper, upper - lower case, standard R$232
sennal interface. internal vertical and
horizontal tab settings, standard ribbon
adjustable baud rates, quiet operation plus
many other features. Supplied complete
with manual. Guaranteed working £/30.00 or
untested £85.00, optional floor stand £12 50

SDSA As recommended by ZX81 news letter ma(cz,b(;;

L2127 compact completely cased umit with 3 pin fitted

ORIC. DRA

HIGH DEFINITION -nternal
MODE for WORD P
columns, single shee! spvocke( or roll
much more. Available O
at the ridiculous price of SMLY £199.00 + VAT Complete with
tull manual etc. Limited quantity -Hurry while stocks last.
Options. Interface cable
DRAGON or CENTRONICS 36 way pl
£3.00 each. BBC graphics screen dump utility program £8:60.
Carriage and Ins. £10.00 + VAT

Give your system that profe:
£49 95 + Carr. Dim. 19" wnde
Useable area 16"w 1
Also avatlable LES:!

19"w. 167d. 10.5"h. £19.95. Carnaob & insurance £9.50.

Up to 750 watts “£9.99

PRINTER $CO0P

CENTRONICS 739-2

The "Do Everything Printer” at agnce that will
NEVER be repeated. Standard CENTRONICS
parallel interface for direct connection to BBC,
GON etc. Superb pint quality with full
in addressable graphics and 4 type fonts plus

ROPORTIO AL SPACED
R applications. 80-132
r handling plus

LY from DISPLAY ELECTRONICS

specity) for BBC, ORIC,
£12.50. Spare ribbon

DUAL 8’’ DISK DRIVES

urrent, quality, professional product ofa

ajor computer company, comprnsnn%
2 x 40 track MPI or Shugart FULLY BBC
ICOMPATIBLE single sided drives in a
compact, attractively styled, grey ABS
structured case with internal switched
mode PSU. The PSU was intended to drive
both drives and an intelligent Z80 controlle
with over 70 ic's. The controller has been
removed leaving ample space and current
on the +,-5, +12 and -12 supply tor all

your future expansion requirements.
Supphed tested with 90 day guarantee in
BRAND NEW condition w1§w cable tor BBC

still looking at reports . .
k Davrd Fisher, Managing Director, DISPLAY ELECTRONIC

micro. Ex Stock at only £

ahlns £1000, T + €10.00 carr. Limited Quantity Only
[

An advantageous purchase of brand new suvplus allows a great QWERTY, {ull travel.
chassis keyboard offer at fractions of their onginal costs.
ALPHAMERIC 7204/60 tull ASCII 60 key, upper |ower + control key, parallel TTL
output plus strobe. Dim 12" x 6" -12°'0C.£
DEC LA34 Uncoded keyboard wnth 67 quality, GOLD normally open switches on
standard X, Y matrix Complete with 3 LED indicators & i/o cable - ideal micro

ions etc. |M 15" x 4.5" £2499 _ Carnage on keyboards £3.00.

iions oc gcp QI 15 249 1%
B BENEFITS OF INSURANCE

Almost four months ago. on the 29th of February 1984, we, DISPLAY
ELECTRONICS were unfortunate enough to have a serious fire at our main
location, reducing a substantial part of our stock, warehouse and offices to a pile of
ashes and rubble. HOWEVER, we had seen the adverts about the “Benefits of
Insurance" and some years ago had taken comprehensive insurance cover to
protect against an event such as this.

The day after the fire we did not even have a single pen to write with, to say nothing
of the non existant showroom and burnt out warehouse with direct access to the
stars via our now non existant roof!!

The loss of stock and damage to the premises has resulted in losses in excess of
£400,000 pounds in real money - no price can value ime and effort.

We are still, although working under great difficulties, VERY MUCH in business.
We owe this to supreme efforts by all our staff - perhaps knowing their jobs could
have been at stake, stock being located at several different locations. help from
business colleagues and our bank

To these people, | say a very loud THANK YOU.

To both the mighty PRUDENTIAL and GENERAL ACCIDENT Insurance
Companies who from the date of our fire have NOT even offered or paid A SINGLE
PENNY in compensation or have not even offered an ounce of moral support ..

To both the mighty PRUDENTIAL and GENERAL ACCIDENT Insurance

Companies who only answer our requests for help and information with "We are
1 say “STRONG STUFF THIS INSURANCE??7??”

ELECTRONIC
COMPONENTS

66% DISCOUNT =

Due to our massve butk purchasing programme which enables us 10 bring vou the best possible
bargains. we have thousands of 1.C's. Transistors, Relays, Caps. PC3B.s, Sub-assemblies,
Switches, etc. etc. surplus to our requirements Secause we don t have sufficient stocks of any
one item to include 1n our ads. we are packing all these items into the 'BARGAIN PARCEL OF A
LIFETIME". Thousands of components at-giveaway prices! Guaranieed 10 be worth gy
at least 3 nmes what you pay. Unbeatable vajue'' Soid by weight.  ~ ""

A

2.5kis £4.25 + pp £1.25

5kis £5.90 + £1.80 <@

ional finish for only
deep 10.5" high

SS SSU wnh FANS etc. Internal dim.

BUDGET RANGE
VIDEO MONITORS

At a price YOU can afford, our range of EX-
EQUIPMENT video monitars defy
competition!! All are for 240v working with
standard composite video input. Units are
pre tested and set for up to 80 col use on
BBC micro. Even where MINQOR screen
burns MAY exist - normal data displays are

unaffected.

1000°'s SOLD TO DATE
9" HITACHI very compact fully cased. dim.
21cmH x21cm W x 22cm D. Blackﬁg‘g
white screen
12" KGM 320-321. high bandwidth mput,
will display up to 132 columns x 25 lines:
Housed in attractive fully enclosed
brushed alloy case. B/W only £32. 9§
GREEN screen£39.95
24" KGM large screen black & white
monitor fully enclosed in light alloy case.

Iéjﬁallitéry?'laoshops, clubs etc.

14" BRAND NEW Novex COLOUR type
NC1414-CL. Many exacting features such
as RGB TTL and composite video input,
GREEN TEXT key, internal speaker and
audio amp. Even finished in BBC micro

gﬁtipuggs%l%uors Fully guaranteed

SEMICONDUCTOR
'GRAB BAGS'

Mixed Semls amazing value contents
include transistors, digntal, linear. L.C. s triacs,
diodes. bridge recs, etc. etc. All devices
?uarameed brand new full spec. with manu-
cturer's markings, lully guaranteed,
50+ £2.95 100+ £8.
TTL74 Series A glganhc purchase of an
"across the board" range of 74 TTL series
LC's enables us to ofter 100+ mixed
“mostly TTL" grab bags at a pnice which two
or three chips in the bag would nnormally
cost to buy. Fully guaranteed ah L.C's full
spec 100+ £6.90 200+ ££2.30 300+ £19.50

BX ST0CK

DEC CORNER

BA11-MB 3.5" Bax, PSU, LTC £385.00
DH11-AD 16 x RS232 DMA.
interface £2100.00
DLV11-J 4 x E|A interface £310.00
DUP11 Sych. Serial data i/o £650.00
DZ11-B 8 line RS232 mux board £6850.00
LA38 Decwriter EIA or 20 ma loop £270.00
LAXX-NW LA180 RS232 serial interface
and bufter option £130.00
LAX34-AL LA34 tractor feed £85.00
MS11-JP Unibus 32 kb Ram £80.00
MS11-LB Unibus 128 kb Ram  £450.00
MS11-LD Unibus 256 kb Ram  £850.00
MSCA4804 Qbus (Equiv MSV11-L)
256 kb
PDP11/05 Cpu, Ram, I/0, etc.
PDP11/40 Cpu, 124k MMU
RT11 ver. 3B documentation kit
RKO5-J 2.5 Mb disk drives
KLB8JA PDP 8 async i/o
MI8E PDP B Bootstrap option
VT50 VDU and Keyboard -
current loop

£75.00
£175.00

1000’s of EX STOCK spares for DEC
PDPB, PDP8A, POP11 systems &

For turther data or dotulls on other EX STOCK
modems

contact sales office. penpherals Call for details. All types of

/ Computer equipment and spares wanted
for PROMPT CASH PAYMENT.

10kis £10.25 + pp £2.25 20 kils £17.50 + £4.75

PRICES PLUS VAT

g 8 Allprices quoted are for U.K. Mainiand, paid cash with orderin PoundsStlmng PLUS VAT Minimumordervaiue&2.00, Minimum Credit

Card order£ 10.00. Minimum BONA FIDE account orders from Government depts, Schools, Universities and established companies

£2€.00 Where post and packing not indicated piease ADD £1.00. + VAT Warehouse Mon-Fri 9.30 - 530. Sat. 10.15-5.30.
w- reserve the right to change prices and specifications without notice. Trade, Bulk and enquiries weicome.

2 Biggin Way, Upper Norwood, London SE19 3XF
Telephone 01-679 4414 Telex 27924

. Carriage on all modems £10.00 + VAT,
£ !
j L]
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| - MAIL ORDERS:
w apl Unit 1, Hill Farm Industrial Estate,

Boxted, Colchester, Essex CO4 5RD. ACCESS AND

— -
-EI Tel. Orders: Colchester {(0206) 36412. BARCLAYCARD
. Telex: 987756. WELCOME

MIN. D CONNE RS SOLDERING IRONS CABLES HARDWARE CAPACITORS
9 way 15 way 25 way 37 3
Plugs solder lugs 60p 85p  125p i ”°v;av o 20 metre pack single core connect- PP3 battery clips Lo 8§ Polyester, radiat leads. 250v. C280
Right angle 1200 180p 240p  350p Antex CS 17W Soldering iron 495 ing cable ten different colours 75p || Red or black crocodile clips . 6 § type: 0.01,0.015, 0.022, 0.033 -
Sockets lugs S0p 130p 195p  200p 2.3 and 4.7mm bits to suit 85 Speaketcable . . . 10p/m Black poirttar contral knob . 15 § 6p;0.047,0.068, 0.1 - 7p,0.15,
Rightsngle  180p 210p 2000  440p CS 17Wor XS 25W element 210 [ Standardscreened . . 16p/m || Pr Ultrasonic transducers 390 § 027 9p:0.33,0.47 - 13p;0.68 -
Covers 100p 90p 100p  110p Antex XS 25W . . . . 525 Twin screened . . 24p/m || P6V Electronic buzzer 60 f 200; 1u - 23p.
3.3and4.7mmbits tosuit . 85 2.5A 3 core mains . 23p/m || P12V Electronic buzzer 65 | Electralytic, radial or axiel leads.
Solder pump desoldering tool 480 10 way rainbow ribbon  26p/ft »PB2720 Piezo transducer 75 §0.47/63V, 1/63V, 2.2/63V,4.7/63V,
»C1060 30 Spare nozzle for above . . 0 20 wey rainbow ribbon  47p/ft »64mm B4 ohm speaker . 70 §10/25V - 7p; 22/26V, 47/25V - 8p;
SCRs 400V 8A 70 10 metres 22swg solder . 100 10 way gery ribbon . 14P/ft PE4mm 8 ohm speaker . 70 §100/25V - 9p; 220/25V - 14p;
DIN  Plug Skt Jack Plug Skt 400V 12A 95 20 way grey ribbon . J0mm panel fuseholder 25 1470725V - 22p; 1000/25V - 30p;
2pin 9p 9p 2.5mm 10p 10p fed or black probe clip 35 1 2200/25V - 50p. N
3Ipin 12p 10p 35mm 9 9p mm terminals 33 f Tag and power supply electrotytics:
5pin 13p 11p Standard16p 20p : VERO NN | REGULATORS 12 way ‘chocolate’ block 30 § 2200/40V - 110p; 4700/40V - 160p
Phono 10p 12p Stereo 24p 25p e, ey | 30 79105 a5 || yltramin Bor 12vrel SPDT 130 §2200/63V - 140p; 4700/63V - 230p
Lr:r:(ég?cwu 4mm  18p 17p VOICE SYNTHESISER' 295"; 1“’ izel0Lmatr) 3 Ik 45 Qoo buworoT . 195 | Polyester, miniature Siemens PCB:
onnectors: g i " 1n,2n2,3n3,4n7,6n8, 10n, 15n, 7
2.5x3.75 I =8 . 18 30 79L15 a5 ,3n3,4n7,6n8, 10n, 150, 7p,
PL259 Plug 40p. Reducer 14p Now your computer can talk. 26x5 T gg 3 7905 40 EURO CONNECTORS 22n,33n,47n,68n, 8p; 100n, 9p;
gg;ggs“::::‘“dcz‘;::‘is‘;:ﬁfgp The GI SPO256 speech processor § 3.75x5 . . . . . 95 7912 40 | Gold flashed Ry angle Wirewrap f0r sl ?;220n. 139:330n, 20p;
TEC 3 pin 250V I6A. d is eble through stored program to | New size375x 17 . . . 330 915 40 | conracts. Biog o ggnmn;swn.m,maan,zn
Plug chassis mounting 18p synthesize spaech. Allophone New size 4.75x 17 . . . 415 LM309K 130 LMm723 35 l64way A+B 195 230
Socket free hanging s0p {extended phoneme) system gives | VQboard . . . . . 160 LM317K 270 78HO5 550 || 64 way A+C 220 270 Tantalum bead.
Socket with 2m lead . 120p unlimited vocabulary. Veropins per 100 LM317T 90 96 way A+8+C 320 330 0.1,0.22,0.33,047,1.0 @35V -
- Easily mturfa_lc_:;_twnh any digital Single sided . . . . 50 LM3I23K 420 12p.2.2,4.7,10 @ 25V - 20p;
system; ten compatible sig- Double sided PR 60 16/16V - 30p; 22/16V - 27p; 33/
SWIT, nats are used to select the allo- Spot face cutter . . . 130 MR S0y sy 82| iev-as:a7/6v - 27 a7/10v -
) phones. Pin insertion tool . . 182 »1NGOOT 400V 4A 50 BR10O 25 | 700, 68/6V - 40p; 100/10V - 90p.
Submin toggle: _— SPO256AL2 . 650 Data 50p. | wiringpen . . 330 3 Cer. disc. 22p-0.01u 50V, 3p mach,
fAPST 55p. SPDIT 60p. DPDT 65p. Spare spool 75p Combs . 6 3;1277 15 ]Iz:ggg E’/ Mullard ministure ceramic plate:
iniaturs toggle- JUMPER LEAD: 1.8pF F h
SPDT 80p. SPDT cenvre off 90p. 6116P3 600 6852 240 8228 220 [0A% 8 NGO 7 - . P::u;?el:o:%?;..:;pﬁm 6p;
DPDT 90p. DPDT centre off 100p. [[4:e] 6502cPU 325 6875 495 8251 320 Ao 2 Incdod 1 [Lensth 14pin 16pin 24pin 40pin §1e504700. 506800 0.012u, 10p.
Standard toggla: 6522VIA 295 6880 100 8253 3go [ QA0 B Sgle ended DIP(headar plug] jumper | 1, Rl 012y; 10p-
SPST 35p. DPDT48p 6532 570 BI1LS95 B85 8255 225 0A202 8  1N5406 17 B 2%ins. 145 165 240 380 rimmars. Mullard 808 series: 2-10
Miniaturs DPDT stide 14p 211412 200 6551 ACIA650 BILS96 B85 8259 300 [ 1v914 4 400mWzen & | Dijegnded DiPiheadsr plug) jumper | °F 222 2:229F, 300:5.5-650F, 35
Push to make 14p. 2716 295 6B00CPU 220 B81LS97 85 MC1a88 65 [ PIN4148 3 13Wzeners 13 Rgin, 185 205 300 465
R ot 57128253150 GI0SCP 5% DOBSAC 240 ZSOAGIU 209 2 210 25 sas a0 | UK oy a5
otary type adjustable stop. - 40 ACPU 290 4ins. 210 235 345 540 A 400V 4
1P12W, 2P6W, 3P4W all 55p each || 2732 440 6BIORAM 116 8156 350 Z80APIO 260 36ns. 230 250 375 595 | IAMAMMMUMMGEGA 100V 80
DIL switches: 2764-BBC 680 6821 140 8212 110  Z80ACTC 260 »3mmred 7 P5mmred 7 | 25 Wav D Connector jumpers 6A 400V 95
4SPST 80p 6 SPST 80p. 85PST 2764 600 6840 360 8216 100  Z80ASIO 900 » 3mm green 10 b 5mm green 10 | 18ins 1ong single ended male 495p. | 1A 50V 20 VMIB DIL 0.9A
100p. 4116P20 85 6850 110 8224 120 Z80ADMA 1150 M ) 3mmyellow10 B 5mm yallowio | BINS-10ng single ended fimale 525p.§ 1A 400V 35 200V . . 50
Clips t0 suit - 3p each. e ——————,
WPONERT & Rectangular TIL32 Y | computer connecToRrs B oC NECTORS
SOCKETS IO Wire »red 12 TIL78 40 X812 x 23 way edge connector
profila wrap An ideal apportunity for the beginner or the experienced constructor green 17 PTIL111 60 § wire wrep for ZX81. . . . 150
8 pin & 28p to obtain a wide range of components at greatly reduced prices. %W 5% yeltow 17 ORP12 85 | SPECTRUM 2 x 28 way edge PCB PCB  Socket Edge
lg mn Resistor kit, Contains 10 of each value from 4.7 ochms to 1M (total IPL'II'JIEB gg ITL|E17040 1?3 ioﬁgﬁcéﬁoqu;&r?spé i . £ Bl Conti
16 pin of 650 resistors) . . ., e e . . ... . . B30 } St. Rt ang
18 mn Ceramic Cap. kit. 5 of each value - 226 10 0.01u (135 caps) . . 370 2N5777 45 Dualcolour 60 f| 24 way [EEEIDC. . . . 450 [10way 90 90 85 120
20 pin Polyester Cap. kit. 5 of gach value from 0.01 to 1uF (65caps) . 575 Seven segment displays: 36 way Centronix IDC . 490 [J16way 130 130 110 175
;i Pin gv;se: kit. Contains 5 of each value from 100 ohms to 1M {total gtr;o?g'ggegs gtr;oa7ngdae_, I | riBBON CABLE ;g way :;g 145 125 ;33
pin presets .. . .. . 42 g - ! way 175 150
28 pin Nut and Bolt kit (total 300 items): 180p »FND500 FND507 Grey Ribbon cable. Price per foot  §34 way 205 205 170 320
40 pin 25 68A % balts 50 68A washers 50 68A nuts 05" 100 05" 100 | 10wy . 14 34wy 2B feoway 220 220 190 340
25 6BA %" balts 2548A % bolts 50 6BA washers 10 bar DIL LED display, red 180. | 16 way 25 ;gwﬂv g0 [S0wev 235 235 200 398
60 6BA nuts 26 6BA %" bolts. LCD 3%digit495p 4 digit 520p. J| 20way . 28 50way . 60way 330 330 230 495
o 26way . 38 60way . 100 J
- e |
LINEAR LM339 40 LM3911 120 NES66 140 T 064 96 RESISTORS CRYSTALS A satwamisd T
tmggg gg LM3914 225 ::Eg% ;gg TLOT 30 ¢ 100KHz 235 5.00BMHz 240 Alyminium
LM3915 225 TLO72 45 P i 1MH: 275 6.0MH 140 3x2x1" 65
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Cortex
Facelift

he Cortex computer, as des-

cribed in ETI in November
and December 1982 and January
1983 (and also in a recently pub-
lished edition of Electronics
Digest, Vol 5 No 1) is to get a
facelift, if that's the right phrase.
Powertran Cybernetics will short-
ly be marketing the kit in a new-
style case, which will be a lot
slimmer than the original. The unit
will include a re-designed PCB,
incorporating all the modifica-
tions that have accrued since the
Cortex was originally published.

Powertran are also in the process
ofrevising the Cortex manual, and
hope tobe able to provide acheap
disc operating system in the
near future.

A users’ group is being started
up, and all purchasers of the Cor-
tex should be receiving a letter
about it; if you haven’t already
heard from him, drop Tony
Lydeard aline at Powertran, as he
is currently organising the group.
He would particularly like to hear
from people who would like to
write letters or articles for the
newsletter. Powertran may be
found at Portway Industrial
Estate, Andover, Hants SP10
3NN.

High-Tech
Students In
Demand

tudents from a pilot training
programme in the field of
opto-electronics are in such de-
mand from industry that the Man-
power Services Commission has
decided to repeat the project.
The courses, at Swansea, New-
castle and Coventry, are spon-
sored by the MSCundera scheme
that aims to identify emerging
high technology skill needs and
stimulate the development of

| training tomeet them. Opto-elec-

tronics is one of those new fields,
and three years ago MSC spon-
sored a course to train unem-
ployed graduates in the subject at
Newcastle Polytechnic.

Such was its success that a
further two courses, designed to
retrain and update qualified en-

gineers and technicians, began
last year at West Glamorgan In-
stitute of Higher Education,
Swansea, and Lanchester Poly-
technic, Coventry. “ Demand for
students from industry is very
great, so we have decided to run
all three courses again in the
Autumn,” said Mike Yates, Head
of the MSC's Technologist and
Technician Training Section.

Courses involve a period of
college-based training, lasting 36
weeks, followed by about 10
weeks of industrial experience. In
college, the students cover such
areas as micro-electronics, optics,
mathematics, electronics, data
transmission, fibre optics, image
processing, video displays and
lasers.

These courses are likely to be
over-subscribed, and ads will be
appearing in the press (perhaps
even ETI') in the near future, but
local MSCtraining division offices
or job centres should be able to
obtain further details for you. -
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Fast 16K
Static RAMs

B yte-wide 16K static RAMs
D operating at high speed and
incorporating alow-power stand-
by mode are now available. Or-
ganised as 2K x8 bits, the Toshiba
TMM2018D features a maximum
access time of 45ns.

Maximum operating current
from a single 5V supplyis 150mA,
A low power standby mode is
entered when CS goes high and
the device is deselected, when
maximum  standby current is
20mA.

These fully static devices are
suitable for use in cache memory
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and other high speed storage
applications. All inputs and out-
puts are directly TTL compatible,
and inputs are protected against
static charge.

Efficient operationin bus struc-
tured environments is facilitated
by the provision of an output buf-
fercontrolline, OE. These devices
are supplied in a 24 pin cerdip

. package with a pin spacing of 0.3

inch width (unusual in 24 pin pac-
kages), which allows maximum
utilisation of printed circuit
board space.

For further
Impulse Electronics
Croudace House,

Surrey CR3 6XQ, tel
40325.

details contact

Limited,
Caterham,
0883

Silicon Factory
For UK?

M onsanto, the world’s largest
supplier of polished silicon
wafers, plans to invest more than
$35 million in a research and

manufacturing facility in the
United Kingdom. Itis expected to
create more than 400 jobs during
the next five years.

This project still requires Mon-
santo Board approval, butisinten-
ded to provide the UK with a
domestic source of Czochralski
silicon polished wafers currently
imported by the integrated circuit
manufacturers, while the research
facility should play a criticalrolein
Monsanto’s worldwide elec-
tronics research programme.

Construction of the Milton
Keynes facility is scheduled to
start later this year on a prime 10
acre greenfield site at Wolverton
Mill. The first phase is due for
completion early in 1986 and will

employ 100-130 people. The new
plantwillbebased onMonsanto’s
most recent technology and pro-
duce the advanced 100, 125 and
150 mm wafers used in the manu-
facture of the very latest VLSI
circuits.

The research centre will focus
on development of the near per-
fect crystal structures needed for
the next generation of high speed
memories and microprocessors.
Many of the centre’s planned fun-
damental and applied research
programmes will involve collab-
oration with device manufac-
turers, universities and industry
research centres in the UK and
throughout Europe.

Monsanto will also consolidate
its European electronic materials
business management, market-
ing and applications groups at the
new Milton Keynes site. Mon-
santo Europe SA, Avenue de Ter-
vuren, 270-272 B-1150 Brussels,
Belgium, tel (Belgium) 02-762-’
11-12.
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BEGINNERS GUIDE

(] Beginner's Guide to Basic Programming Stephenson
|_| Beginner's Guide to Digital Electronics

|_| Beginner's Guide to Electronics

|_| Beginner’'s Guide to Integrated Circuits

[ | Beginner's Guide to Computers

[} Beginner’s Guide to Microprocessors
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[ Master IC Cookbook Halimark
I Microprocessor Cookbook M. Hordeski
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How to build Electronic Kits Capel
How to Design and build electronic instrumentation Carr
Introduction to Microcomputers Daglecs
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VOM — VTVM Handbook Risse
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Electronic Fault Diagnosis Sinclair
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Digital Circuits and Microprocessors Taub
Active Filter Handbook
[ Designing with TTL Integrated Circuits Texas
Transistor Circuit Design Texas
"] Digital Systems: Principles and Applications Tocei
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COMPUTERS & MICROCOMPUTERS

' BASIC Computer Games Ahl
{1~ From BASIC to PASCAL Anderson
| Mastering Machine Code on your ZX81 T Baker
' UNIX — The Book Banaham
ZB0 Microcomputer Handbook Barden
Microcomputer Maths Barden
Digital Computer Fundamentals Barter
] Visicalc Book. APPLE Edition Bell
Visicalc Book. ATARI Edition Bell
 Introduction to Microprocessors Brunner
Programming your APPLE Il Computer Bryari
Microprocessor Interfacing Carr
! Microcomputer Interfacing Handbook A/D & D/A Carr
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Troubleshooting Microprocessors and Digital Logic Goodman
Getting Acquainted with your VIC 20 Hartnell
Getting Acquainted with your ZX81 Hartnell
| Let your BBC Micro Teach you to program Hartnell
Programming your ZX Spectrum Hartneli .
The ZX Spectrum Explored Hartnell £6.95
How to Design, Build and Program your own working Computer Syste,
Haviland £9.
BASIC Principles and Practice of Microprocessors Heffer £7.15
Hints and Tips for the ZX81 Hewson £5.25
What to do when you get your hand on a Microcomputer Holtzman £9.95
34 More Tested Ready to Run Game Programs in BASIC Horn £1.70
| Microcomputer Builders' Bible Johnson £12.40
1 Digital Circuits and Microcomputers Johnson £14.55
PASCAL for Students Kemp £7.20
| The C — Programming Language Kernighan £18.20
] COBOL Jackson
| The ZX81 Companion Maunder
Guide to Good Programming Practice Meek
Principles of Interactive Computer Graphics Newman
Theory and Practice of Microprocessors Nicholas
[ Exploring the World of the Personal Computer Nilles
[ i Microprocessor Circuits Vol. 1. Fundamentals and Microcontrollers Noll

Beginner's Guide to Microprocessors Parr £5.35
. Microcomputer Based Design Peatman
| Digital Hardware Design Peatman

BBC Micro Reavealed Ruston
' Handbook of Advanced Robotics Safford

1001 Things to do with your own personal computer Sawusch

Easy Programming for the ZX Spectrum Stewart
| Microprocessor Applications Handbook Stout

Handhbook of Microprocessor Design and Applications Stout
| Programming the PET/CBM West

An Introduction to Microcomputer Technology Williamson
Computer Peripherals that you can build Wolfe f
Microprocessors and Microcomputers for Engineering Students and Techni-
1ans Wooland

REFERENCE BOOKS

Electronic Engineers’ Handbook Fink

| Electronic Designers’ Handbook Giacoletto

lllustrated Dictionary of Microcomputer Technology Hordeski
" Handbook for Electronic Engineering Technicians Kauffman

. Handbook of Electronic Calculators Kauffman

Modem Electronic Circuijt Reference Manual Marcus
Internati istor Selector Towers

Internati pr Sel Towers
international Digital IC Selector Towers
International Op Amp Linear IC Selector Towers
1 Nlustrated Dictionary of Electronics Turner
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1 Servicing Home Video Cassette Recorders Hobbs

| Complete Handbook of Vid tte R ders Kybett

T Theory and Servicing of Videocassette Recorders McGinty
| Beginner's Guide to Video Matthewson

1 Video Recording: Theory and Practice Robinson

Video Handbook Van Wezel

Video Techniques White
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Video
Encoding Goes
LSI

new LS| integrated circuit

that combines the functions
of a board-full of components
previously required for the im-
plementation of a colour video
encoder has been introduced by
Motorola. The new monolithic
encoder represents a major sys-
tem simplification for a wide
variety of end products including
colour cameras, personal com-
puters, colour graphics com-
puters and terminals, and is
estimated to reduce the cost of
implementing this function by an
order of magnitude.

The MCI377P combines the
RGB video information into a
composite video signal in either
the NTSC or PAL format. It con-
tains a sub-carrier oscillator, volt-
age controlled 90 degree phase
shifter, two double-side-band

modulators, RGB input matrices
and blanking level clamps. Its
oscillator can be used as the mas-
terin a system, or it canbe driven
byan external source. The RGBin-
puts are AC coupled to simplify
interfacing a variety of equip-
ments. A1.0 VP-Pinput level pro-
duces full saturation of colours in
the output.

The only other input required is
a composite sync signal, which is
combined with the encoded video
to produce the composite video
output. The sync is also used to
trigger the generation of the
colour (burst) reference. Both
chroma and luma signals are
“looped out” of the chip to permit
tailoring bandwidth and delay to
the designer's needs. This per-
mits very elegant applications as
well as very simple ones. Motorola
Ltd, Semiconductor Products
Sector, European Literature
Centre, 88 Tanners Drive, Blake-
lands, Milton Keynes, tel 0908-
614614 (quote release number
16).

New Power
HEXFETs

new range of P-channel

HEXFET power transistors
combining high power ratings
with excellent reliability specifi-
cations is now available from
International Rectifier.

The new IRF9140 and IRF9240
Series incorporate the largest
chip of any P-channel device yet
produced, the HEX-4 size, and
have the highest current capacity,
with ratings from 9A to 19A.

{ Typical drain-source on-state re-

sistanceis 0.20 t00.75Q, and the
devices are available for voltage
ratings of 60V, 100V, 150V

and 200V.
The new products are the ap-
proximate electrical comple-

ments to the industry-standard
N-channel IRF130 and IRF230.
International Rectifier, Hurst
Green, Oxted, Surrey, RH8 9BB,
tel Oxted 3215/4231.

® Middlesex Polytechnic are run-
ning a summer school at their
Trent Park site in North London
from the 16th of july to the 17 th of
August. Courses available cover
such topics as file processing
programming principles and
microelectronics as well as an
introductory computing course,
fees range from £75 to £125 and
accomodationis available for £28
aweek excluding meals. For details
contact Admissions Enquiries,
Middlesex Polytechnic, 114 Chase
Side, London N14 5PN, tel01-886
6599.

@ International Rectifier have
issued a six-page leaflet describ-
ing their range of encapsulated
bridge rectifiers. The range in-
cludes single and three-phase
bridges with ratings from one to
forty amps and from 50 to 1200
volts, and full technical informa-
tion and dimensions are given.
International Rectifier, Hurst
Green, Oxted, Surrey RH8 9BB,
tel Oxted 3215.

Not-So-Weedy
Reedy

‘Hamlin Electronics has intro-
duced a powerful new glass-
encapsulated reed switch de-
signed to switch high-current
loads.

The new switch, Model 5091, is
rated at 15A at 240V AC and 30A
at 72-120V AC. The new device is
extremely compact, measuring
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%
only 2.250 inches in length, leads
included, with a diameter of 0.26
inch maximum.

The combination of small size
and high switching power capa-

bility makes the model 5091 an

ideal component for use in high-
power relays and heavy-duty
switching applications. The stan-
dard Model 5091 has single-pole,
single-throw, normally open con-
tacts. Hamlin Electroncis Europe
Ltd.,, Park Road, Diss, Norfolk
1P22 3AY, tel 0379 4411.
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Powerful

) L 3
Friend
I fthe bench power supply unitin

the picture looks familiar that's
probably because you saw it as a
project in the February issue of
ETI. As we pointed out then, the
unit is available from Grenson
Electronics either as a kit or as a
ready built unit, and not only has
thepricenotrisen since thenithas
actually fallen, albeit only by a
few pence.

The prices quoted in the Feb-
ruary issue have been rounded
down slightly and the BPU-4 now
costs £59.00 in kit form or £98.00
fully assembled, both prices in-
cluding VAT and delivery. The unit
has a single-rail supply which
offers from 3 to 8V at up to 2.5A
and a dual-rail supply which offers
18 to =16V at up to 0.5A. The

k negative half of the dual-rail sup-

plyis designed to accuratelytrack
the positive side so that the two
are always balanced around OV,
and a single potentiometer ad-
justs the voltage of both. The
regulation is such that the output
voltage varies by less than 0.1%
from zero to full load, ripple is less
than 0.05% peak-to-peak, and the
outputs are all protected against
overload, short circuit and the
injection of external voltages. A
pair of duakscale moving coil
meters monitor voltage and
current and a single switch con-
nects them to the plus 5V, plus
15V or minus 15V supply as
desired.

The BPU-4 is available from
Grenson Electronics Ltd, High
March, Daventry, Northampton-
shire NN11 4HQ, tel 0327-
705521. Alternatively, you can
order a copy of the February ETI
from ourbacknumber service and’
build your own.
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Is This The
World’s
Thinnest
AM/FM Stereo
Radio?

anasonic’s parent company
Matsushita electric Indus-
trial Company Limited of Osaka,
Japan announces the develop-
ment of the world’s thinnest and
lightest FM/AM stereo personal
radio — the RF-07. This new radio
measures 9Tmm high, 55mm
wide and 3.9mm deep — approx-
imately the size of a credit card.
The weight is a mere 38g which
includes a rechargeable internal
NiCad battery, which provides
approximately 5 hours of playing
time under normal use.
Panasonic say that to achieve
such a remarkably small size,
revolutionary new circuits have
been designed, resulting in radio
high-density circuits (RHC) — the
ultimate in miniaturization and
radio design. The RHC's are used

in four sections of this radio: the
FMfrontend (VHF highfrequency
amplifer, local oscillation and fre-
quency mixer circuits); the FM/
AM IF amplifier and AM auto-
matic gain control circuits; and
the stereo low frequency ampli-
fier circuits.

Many new components have
been developed for use in the RF-
07 and include a variable conden-
ser, volume control, tantalum
condenser chips, IF transformer
and ultrathin AM antenna. Each
of these components has been
designed tobeless than2.8mmin
total thickness. The print wired
board (PWB) has also been re-
ducedinthickness from0.5mmto
0.3mm and has been designed as
part of the rear panel of the
cabinet — a revolutionary new
construction. Accessories include
a battery recharger, stereo ear-
phones and a carrying case for
the unit.

The RF-07 is expected to be
launched in the UK at the end of
this year. How long will it be
before they introduce a TV of the
same size? Panasonic UK Limited,
300-318 Bath Road, Slough, Berk-
shire SL1 6)B, tel 0753-34522.

Ultra Low
Noise Preamp

he SSM 2015 from Solid State

Micro Technology is a mono-
lithic ultra low noise audio pre-
amplifer particularly suited to
microphone use. Gains from10 to
over 2000 can be selected with
wide band-width and low distor-
tion over the full gain range.

The circuit has a wide band-
width of 700 KHz at a gain of 100
withsymmetric slewrate of 6 V/us
and distortion of 0.007%. True
differential inputs and a high
common mode rejection of
100dB provide easy interfacing
to transducers such as balanced
microphone outputs, tape heads
and single ended devices.

An internal feedback loop
maintains the input stage current
at a value controlled by an exter-
nal bias resistor. This provides a
programmability function which
allows noise to be optimised fora
wide range of source impedan-
ces up to 4k ohms; noise is within
1dB of the theoretical minimum
value between 500 ohms and 2.5
k ohms.

The SSM 2015 is specified for
commercial temperature ranges
only and costs £9.48 one off
price. Coole Marketing Services
Ltd,, 26 Pamber Heath Road,
Pamber Heath, Nr. Basingstoke,
Hants, tel 0734 700453.
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High
Performance
256K EPROM

High performance EPROMs
with the largest capacity yet
available, 256k bits, have just
been announced by Hitachi.

Organised as 32k x 8 bits, the
HN27256G is an NMOS EPROM
manufactured in 2 micron tech-
nology. Versions with access
times of 250ns (part numbered
—25) or 300ns (—30) are avail-
able. Inputs and outputs are TTL
compatible during both ‘read’
and ‘program’ modes.

Power consumption from a
single 5V supply is 240mW (typ)
when active, reducing to the low
level of 80mW (typ) on standby.
For programming, 12.5V = 0.3V
isrequired, compatible withother
high capacity EPROMs.

An interesting feature is the on-
chip identifier mode. This allows
codes relating to manufacturer
and type of device, stored in the
device, to be read by program-
ming equipment so that the appro-
priate programming sequence is
employed.

The 28-pin outline conforms to
the industry standard pin-out.
Hitachi Electronic Components
(UK} Limited, Hitec House, 221/

225 Station Road, Harrow,
Middx. HA1 2XL tel 01-861
1414,

1 internal

® Thorn EMI have issued a new
photomultiplieraccessories cata-
logue. Details from The Sales
Department, Thorn EMI Electron
Tubes Limited, Bury Street, Ruis-
lip, Middlesex HA4 7TA, tel 08965
30771.

@® Two very fast 32K PROMs are

being proferred by Microlog Ltd,
1st Floor, Elizabeth House, Duke
Street, Woking, Surrey GU21
5BA, tel04862 66771. They're the
6353281A and 6353281 from
Monolithic Memories, and have
access times of 40 and 50ns
respectively.

® NEC is set to launch two new
CMOS microprocessors, the 8-
bit uPD70108C (or V20 for short)
with 8-bit external bus and 16-bit
bus, and the 16-bit

uPD70116C (or V30) which has
both internal and external busses
16 bits wide. Both products em-
ploy NEC’s two-micron fine pat-
tern technology, and NEC claim a
speed improvement of 1.5 times
over equivalent NMOS products.
NEC Electronics (UK) Ltd, Carfin
Industrial Estate, Motherwell
ML1 4UL, Scotland, tel 0698-
732221.

® Supercat Electronics, whose
first mail order test equipment
catalogue we mentioned in the
Februaryissue, have now brought
out a second, larger catalogue. It
contains details of test and
measurement instruments, con-
nectors, kits, leads and acces-
sories and is available free of
charge from Supercat Electronics
Ltd, PO Box 201, St. Albans, Hert—’
fordshire ALT14EN, tel0727-62171. ¥
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DIGISOUND

rhead Z the 80

DIGISOUND 80 MODULAR SYNTHESISER — A professional
quality synthesiser (kit form or ready built) that can grow into a
fully micro-processor controlled, 16-voice polyphonic system.
Over20 differentmodulesalreadyavailable, including solid state
reverberation unit, multifunction envelope generator and our
new high performance Dual VCLFO.

1.C.s FROM CURTIS ELECTROMUSIC SPECIALTIES — We
are the sole UK agents for the CEM series of integrated circuits
dedicated to electronic music synthesis.

OTHERPRODUCTS— Theseinclude anovel parametric equal-
| iser with fully controllable Q and projects to convert your micro
. into a storage oscilloscope or envelope generator.

Write or telephone for details
and our latest price list

DIGISOUND LIMITED,
14/16 QUEEN STREET '
BLACKPOOL, LANCS. FY1 1PQ

Tel: BLACKPOOL (0253) 28900

| Z 27 2 7 2 £ £ L £ 4 J S i) W W WA W . W W, W, V. .

p 777 777 7 4 w-r‘- Y R W WM VAR AN
. el N\ N\ N N\ N\ N

F
LLKUML,LI L‘t H‘\\\‘\‘

r 6 get -up' and 8 b of
of fig-FORTH from a new cartridge that's and FORTHwo«ds are Vectored

perfect for robotics. alk:wmg reconiguration.

This piece of gemus is the creation of Later in the year a software upgrade will
David Husband and it's the only ROM be available which will permit multi-tasking.
cartridge of its kind available.

It has RS232 and Parallel ports that not Order the Spectrum FORTH 1/O Cartridge
only facifitate remote control but are usable £59+VAT using the coupon adding £5.75 p&p
from FORTH or BASIC with the parallel also & insurance (£ 10 for Europe, £15 outside) or if
allowing a Centronics printer to be driven you want more detailed information, tick that

Due to an interrupt driven ‘Break’ key the  box instead. SUBJECT TO AVAILABILITY

5 3 1 | — I
1 Please sena me Spect(um Forth KO
. Camldge £59+ VAT

rlilll,illwl
B

Name Creques 10 Scywave Safware Reagers A C (or enter

Visa NG 1 Piedse send me mare information
Address. ..

[Jmutt rorngs [ 2x81 rornnrom
. Post code
Send to Skywave Software, 73 Curzon Road, Bournemouth,
BHMPW orset. England Tel (0202) )302385
1T - r5r 5 _r ' 7 1 |

SPECTRUM FORTH |/O CARTRIDGE

DIGITAL ENGINEERS

(Computer Peripherals)

As one of the largest distributors of Computer Peripherals, we habe a large and
expanding Engineereing Division, working at the forefront of technology with
highly sophisticated digital electronics.

We are based in Esher, 14 miles from London and have room for Qualified
Engineers who have flair, initiative and at least two years digital electronics

experience.

We offer an interesting, well paid job with career opportunities.

For further details call Colin Thompson on 01-390-4074
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Colour Screen
From
Mitsubishi

v isitors to the CETEX (con-
sumer electronics trade
exhibition, were treated to the
sight of a new flat colour display
from Mitsubishi. Called the crys-
tal colour modular screen, it is, as
the name suggests, a modular dis-
play, with the basic unit a few
inches square.

As yet technical information is

rather thin on the ground as the
product is still very new, and
apparently only at the prototype
stage, but we have been told that
the display s illuminated from the
back using flourescent lighting,
then an RGB gate operated by a
crystal diode determines the
transmitted light colour through
to the viewer.

We hope to be able to give you

more information — perhaps
even a picture — in the near
future.  Mitsubishi, Hertford

Place, Denham Way, Rickmans-
worth, Herts, tel 0923-770000.

The Feelies
Are Here?

L eft gibbering in front of the
telly, after that ad for that
computer, and wondering how
you can make your micro’s screen
touch sensitive? Perdix compo-
nents may have the answer for
you, though it could be a while
before it finds its way on to the
hobby/small user market.

The product in question is a

transparent touch keyboard, avail-
able in custom and standard for-
mats, and in matrix or analogue
versions. Perdix say that the key-
pad should be suitable for LCD,
LED, plasma and CRT displays,
that the unit has been cycle tes-
ted over a million times with no
degradation, and that it will oper-
ate between —10°C and +60 C.
Perdix Components Ltd, Unit 4,
Airport Trading Estate, Biggin
Hill, Westerham, Kent TN16 3BW,
tel 09594 71011,

Switches With
Integral
Resistors

T &R Electrical Products claim

to have scored a world first
with their series W range of DIP
switches. The devices feature a
thick-film resistor network, there-
by saving on board space and
assembly time when compared
with discrete switch/resistor
attenuator networks and also
offering improved performance
and reliability.

The series W switches feature
slide-actuated, knife-edge, ultra-
high pressure contact mechan-
isms and moulded-in resistor
networks which are environmen-
tally sealed. They are available in
chip select, digital attenuator and
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digital trimming potentiometer
types and are rated for operation
atup to 24V AC/DCand 125mw,
with the exception of the digital
attenuator types which are rated
at50mW. The chip select switches
comein2, 4,6, 8 and 10 pole ver-
sions and with resistor values of
either3.3 or10 k ohms. The digital
attenuator switches come in 2, 3,
4 and 5 pole versions with impe-
dance ratings of 50, 75, 150, 300
and 600 ohms and offer attenua-
tion steps 0f 0.5, 1,2, 4,8 and 16
dB. The digital trimming poten-
tiometer switches also come in 2,
3, 4 and 5 pole versions and in a
range of resistance values from
100 ohm to 1M ohm.

Full details of the series W
switches are given in a twelve-
page brochure which is now avail
able. B&R Electrical Products Ltd,
Temple Fields, Harlow, Essex
CM20 2BG, tel 0279-443351.

This Is
448 K-bytes

reliable, high-density assem-

bly of dynamicrandomaccess
memory in a single-in-line pack-
age (SIP) has been announced
by Texas Instruments. It uses
plastic leaded chip carriers on a
low-cost printed circuit board
substrate and provides four times
as much memory on the same
board area as conventional dual

| in-line DRAMs,

The memories are built using a
number of 64K DRAM:s in 18-pin
plastic chip carriers which are
mounted on a printed circuit

. board with de-coupling capaci

tors and connection pins all on
one side. Texas Instruments
claims that the SIP offers high
reliability and gives significant
savings in material and test costs
by reducing the need for expen-
sive multiple-layer boards.

To date, the SIP product family
enables users to utilise memory

components in the density range
of up to 500K-bits without penal
ising space. Initially seven types
are available: 64K by 4,5, 8 or 9
bits; 256K by 1 bit; 32K by 8 bits
and 16K by 16 bits.

All present and future SIP pro-
ducts are density upward com-
patible enabling the users to
design with DRAM densities well
ahead of silicon availability. By the
end of the year, Tl plans to
announce a second generation of
SIP modules intensively using its
family of 64K DRAMs, and 256K
DRAMs, thus providing the first 2
meg DRAMs component on the
market.

All family members will feature
identical pin functions and spac-
ing for easy upgrade. The TI SIP
products are available in three
versions: 120, 150 and 200ns max
access time. They operate from a
single 5-volt power supply in a 0-
70 C free-air temperature range.
Texas Instruments Limited, Man-
ton Lane, Bedford MK41 7PA, tel
0234 67466,

® Don’t lose your memory on
power-down with a new device
from Newport Components Limi-
ted, 134 Tanners Drive, Milton
Keynes MK14 5BP (tel 0908
615232). The NM221 storer-caller
is designed to provide the correct
store and recall control signals for
non-volatile RAM devices, such as
the X2201, X2210 and X2212, on
power-down and power-up. At all
other times, the NM221 is in-
active.

@ Holsworthy Electronics supply
0.1% and0.5% toleranceprecision
metal film resistors in E96 values
between 100R and 256K ohm.

1 The minimum charge is £20.00,

orders received by 3.00 p.m. will
be despatched on the same day,
and there are plans to expand the
range available in the future. For
details contact Holsworthy Elec-
tronics (Sales) Ltd, Hacche Mill,
South Molton, Devon EX36 3NA,
tel 07695-3151.

@ Ferranti have issued a new 60-
page technical hand-book detail
ing their range of high quality
opto-electronics products, and a
brochure on their power MOS-
FETs. Details from Ferranti Elec-
tronics Limited, Fields New Road,
Chadderton, Oldham, Lancs OL9
8NP, tel 061-624 0515. ETI
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01-452 1500

TecuNomaTic Lo

01-450 6597

software, including advanced languages. scientific and busi-
ness applications. The system 1s supphed complete with the
PERFECT software range including PERFECT WRITER, PER-
FECT SPELLER. PERFECY CALC and PERFECT FILE. Full
TORCHNET software 1s also supplied allowing sophisticated
networking between other units. This will allow access to infor-
mggon. and communication, between up to 254 upgraded
BBCs.

NEW TORCH 280 PACK PRICE £699
SOFTWARE PACKAGE INCLUDES 280 BASIC

Phone tor detaiis about the 20Mbyte Hard Disc Pa

the 88000 Hard Disc Pack with UNIX Operating System.
NOW AVAILABLE — The TORCH Z80 SECOND PROCESSO
CARD — for those who already have suitable disc drives. The
cardis supplied with allthe free software, as detailed above, pre-
senting a very attractive package. £299

are in experimental work in academic and industrial
laboratories. The interface can support a network of up to 14
other compatible devices, andwould typically link several items
of test equipment allowing them to run with the optimum of
efficiency. The IEEE Filing System ROM s supplied. €282,

BUZZBOX

A'tull spec pocket size direct modem with both Originate and

Anower modes. This BT approved modem conforms to CCITT

V21 300/300 Baud Standard Battery/Mains powered plugs

gur%%tly into telephone line.Modem £89 head £3 50 Ext PSU
8.

BOOKS

We have alarge selection of books on the BBC and other titles.
Please ask for details. No VAT on books.

Torch ZHO 240 Mbyte Hard Disc + 40bK Floppy. £1995(a)

" 5 BBC FIRMWARE Accessories:
BBC Mlcro Com uter S t 1.2 Operating System €7 50d Single Disc Cable .
p ys em BasicHRom........... ........ ..£3200d Double DiscCable. .. ...£8.50d
g View Word Processor Rom. . ... £52.00c 3M DISCS with Lifetime Warranty
| OFFICIAL DEALER Wordwise W/P Rom '£34.00¢ 40TSS/SD .. ... Pktof10 ..... £16.00c
ACORN COMPUTERSYSTEMS BCPLROM+Disc. ..... . . ....E8700b 40TDS/DD .. Pktof 10. £22.00
: e BBC ModelB ........ ...£34800a Disc Doctor Utility Rom .. .£2800d 807 SS/DD .. Pktof10......£26.00c
Please phone for availability BBC Model B+Econet. ... ..... £38900a  Termi Emulator Rom... . .... . £2800d BOTDS/DD ... ..Pktof10......£30.00c
BBC ModelB+DFS .. ........... £429.00a ULTRACALC Rom (BBC) . ..£6500d 3" Double Sided Disc......... Each £4.50¢c
BBC Model B+DFS+Econet ....£470.00a  Gremiin debug Rom...... .......£28.00d FLOPPICLENEDriveHeadC/Kit...£14.50¢
4 6502 2nd Processor ......... ... .. £1750  Computer Concepts Graphics Rom £28.00d Disc LibraryCase .......... .......
Acorn Electron ... ........ £169.00b EXMON..... ... ....£20.00d Disc File Case 30/40 .
BBC Teletext Receiver ..£19500a TOOLKIT .. .£20.00d Disc Lockable Case 30/40 .£15.00¢
. — UPGRADE KITS Printmaster Rom . £3000d Disc Lockable Case 60/70.... . ..£27.00b
Ato B Upgrade Kit £60.000 Communicator Rom ..... . .. £5900c )
DFS Kt .. .. . £95.00d BOFTWARE:
Installation : .l ...... '. ] 21500 BBC COMPATIBLE 5.25” DISC DR!VES: ACQRN/MERLE BUSINESS SOFTWARE
Econet Kit. .. " '£65.009 (All include cables, manual +format disc) {nvoicing, Stoclf Controk, Accounts Payable,
Installation . £25.00 100K (40 Track) Teac ...£135.00a Accqums Receivable, Order Processing,
Speech Kit .. ":47 dOd 100K (40 Track) with psu Tec.... £145.00a Mailing System .. . . ...... Each£22.65d
Installation 21600 200K (40/80 Track)Teac . ..... £175.00a GEMINILeisure— FullRange..............
A i ) 200K (80 Track) with psuTec.... £19000a ACORNSOFT —FullRange...... ........
ECONET ACCESSORIES 400K (80 Track DS) Mitsubushi. £190.00a ACORN LANGUAGES including BCPL, LISP
ALL PRICES EXCLUDE VAT ::nn(ser ServLer R?m . ....£41.00b 400K (80 TDS) with psu Mitsu ... £225.00a FORTH with Manuals .... . . oo
= ile Server Level 1 T T £86.00b 2x100K{40 Track) withpsuTeac.. £300.00a BBCSOFT— FullRange ..... . = ......
Please add carriage 50p unless  riesenerLevei2. . ... ......£21600b  2x200K(40/80Tracki+psuTeac... £400.00a PROGRAM POWER I e L
indicated as follows: Clock + 2 Terminators. ..... ..£9200b  2x400K(80 Track DS)+ psuMitsu. . £420.00a BEEBUGSOFT — FullRange..... .
(a)£8 (b)£2.50 (C)£1 .50(d)£1 .00 Econet User Guide ... £10.00d 3" Hitachi 100K Drive . ....... .£150.00¢c
- - — -
TORCH 280 DISC PACK ACORN IEEE INTERFACE BBC ‘TIME-WARP’
The proven upgrade for the BBC Micro. Compnising 2 x 400K A full implementation of the |IEEE-488 standard, providing - -
d.;grive_ Zaggrocessorwﬁh 54CK°,m2mcory_ gnd a%F’/M c%m- computer control of compatible scientific & technical equip- ﬂg&lﬁ L:!I! MEpgsLu?thce!o agaAnglgﬁeNReDaﬁﬁe
patible operating system. it opens up the vast range of CP/M | ment, at a lower price than other systems. Typical applications | o) cations. With its full battery backup, possibilities

include an Electronic Diary, continuous display of ‘on-
screen' time and date information automatic document
dating, precise timing & control in scientific applications,
recreational use in games etc — its uses are endless and
are simply limited by one’s imagination. Simply plugs into
the user port — no specialist installation required — No
ROMS Supplied with extensive applications software.

Please phone tor details. £29.00 + £2.50 carrlage.

#* % ATTENTION* %
All prices in this double

SOFTY Hl

This low cast intelligent
eprom programmer can

page spread are subject to
change without notice

program 2716,1516,2532,
MON ITORS 2732, and with an adaptor,
2564 and 2764. Displays
crson F)(PRI NTERS #wﬁgﬁﬁasmsom%‘so o0s |Microvitec 1431 14”RGB Std Res. _£195.00a gﬁ\g?s;ﬂ:sa Efoignociﬂosb 512 byte page on w_° h:s
ESONEX R o 5 Microvitec 1431 PS 14" RGB/PAL +Sound £225.00a B ien S Ling ieovea )
EPSON RX-80 FT £250.008 ULICE £800d  |picrovitec 1451 14" RGB Med Res. . £299.00a T < a serial and parallel /O
EPSON FX-100 £480.008 EpsonSenalInterface2K8148 £4500¢  [\ilrovitec 1441 14" RGB Hi Res. . T B8BC Tape Recorder £28500 routines. Can be usedasan
EPSON OX-100 £375.00a Epson Serial Intarface 8143...£3000¢ | Micravitec 2031 20" RGB Std Res . Cassetiel ead £.002 emulator, cassette interiace.
Printer Sharer + Cable Sel . ... [86.00¢ NEC Serial Inlarface .£4200¢ [ AGA Vision | 12~ RGB Med Res Computer Grade C-12 cassette £0.45d b
JUKI& 100 Dassy wheel .. . £350.00a Epson Paper Roll Holder .£17.00¢ | KaGA Vision If Hi Res. ... £260.008 Computer Grade Cassette 10 off  £400¢ So'tyllt195(b) Adaptorfor
MCP40 Col Printar/Plotter. €110.00a FX-80 Traclor Attachment......€37.00c | KaGa Vision I11 12' RGB Super Hi Res. ... £35B00a|  /Ps Minmdata cassetie £300d | 2764/2564 £25.00(0)
Gralpad Graphics Tablet  £12500¢ PAPERFanlold2000sheets ... £13.50b | KAGA 12" Green HiRes. ... .. £106.00a
Ribbon MX80/HXB0/FXBO. ... £850¢  |SANYO DMB112CX 12" Green Hi Res. £99.00a
The original ‘infinite speech’. Stili the best.
Areadyguilltotally5elfconlained speech synthesiser i X PRODUCT|ON PROG RAMMER
unit, attractively packaged with built-in speaker. AUX UV1T Eraser with buitin timer and mains 1A-
output socket etc — no nstallation problems! It allows dicator. . . PB0OOC EPB000.
the creation of any English word, with both ease and Built-in safety interlock to avoid accidental ex- P8000 provides reliable gang This CPU controlled Emulator

simplicity, while, at the same time being very economi-
cal in memoiy usage. You can easily add speech to
most existing programs. Due to its remarkable infinite
vocabulary, its uses spread throughout the whole
spectrum of computer applications — these include
industrial, commercial, educational, scientific, rec-

posure to the harmful UV rays.
It can handie up to 5 eproms at a time with an
average erasing time of about 20 mins. £59 +€2

p&p. i
UV1 as above but without the timer.

programming
EPROMS simuttaneously with
device sizes up to 16K x 8 bytes
railversions. Simple menudriven

Programmer is a powerful tool
for both Eprom programming
and development work EP 8000
can emulate and program all

of up to

reational etc No specialist installation — no need to E:Z l*‘g? "’fﬁ-u R T operation ensure easy eprom | epromsupto8Kx8bytes can be
open your computer. simply plugs into the user port — . "s“;“'ﬁ has d“&n Ay of jahaas selection and reliable pro- | usedasstand alone unitfor edit-
%’»‘E’A"s‘z‘m‘gﬂﬁ"a‘l"éiéﬁf.‘&:""ﬁ:zﬂ°d'l%”é§3&e§:vi?§§ e haar ot inctimer Both offer il built gramming in minimum program- | ingand duplicating EPROMS, as
ment programs on cassatte, and full software instruc- in safety features UV140 £61, UV141 €79, ming times. £695 + £6 | a slave programmer Or as an
tions. €37 + £2.50 carriage. p&p £2.50. B carriage. eprom emulator £695 (a).
Ay sl sontaned mans powered st | 1.D. CONNECTORS | JUMPER LEADS AMPHENOL RIBBON
w.er U I attr vetinis se. ltis
able to program 2716, 2732/32A 2764 & (Spaedblock Type! 24 " Ribbon Cable with Headers CONNECTORS i
271288'sinasingle pass. Itis supplied with vastly Noof MHeader Recep  Edge 14 i 16 i 24 jur At S6 ) , - CABLE
superior software when compared to any curren- ways  Plug  tace  Conn 1end 145p 165p 240p 350p 36 s g o Genrrones Baralled
Hyavailablesimllarpvc‘)grammervln additiontonor- 10 30p 85p 120p 2 ends 210p 230p 345p 540p §r1<r$':v £5.25 IDC £5.25 | ey /imeter)
mal eprom programming. you are now ableoload | 20 Tt pZy e ol gy s i e e . o
your favourite basic programs onto eprom. | 2 2009 1609 Jmp bbon Cable with Skt cltge:r £5.50 IDC £5.50 T way 60p
% Menu Driven Software provides userirlendly 25 2200 1909 e 20 pin 26 pin 34 e Al e 28 wia gl it b Solaer €5 IDCEATS | /0 way 85p
options tor programming the eprom with: ] P ( [ 1end 160p 200p 280p  300p V4. iyt 1EEE Solder €51DCES.TS | 76 way 120p
50 235p  200p  330p
;‘ gnlc pr?cfrn'ml. f 2 ends 290p 370p 480p 525p PCB Mtg Skt 14 way ::p
am resident programs, [ g . a0 way P
c) Any other program. D coNNEcTORS Ribbon Cable with (3 €onn Ay ban 28 gy Tl 600p 50 Wiy 200p
* Programmer can read, blank-check, pro- No of ways 25 way Male 500p b S50p ko winy 70,0, 650p b wity 280p
?hrarg verify at any address/addresses on  § g 1% 25 47 . . —
e Eprom, ] -
*I Personality u|hoct|on Is simplitied by a g‘kﬁéf 80p 105p 160 250p RS 232 JUMPERS EURO CONNECTORS EDGE CDNNECTOORSO -
single rotary swich. it - DIN41612 1" 0156
* Programming voltage selector switch. Augicyl ™150p 2100 2500 )3B5D el 2 %37 way SUP 276 way [commodore)  —  300p
* FullEditor with ASCII DI \ FEMALE 24 Single end Mal €560 | 2232 way Htbin 230p 275p | ¢
u orw" A Disassembler, aliow- Solder  105p 160p 200p 335p 24 Single end Female £525 | 2 x42 way Ang fan 275p 320p | £/ was 150 —
m’;gaf' moditication of memory data In HEX Angled 165p 215p 290p 440p 28 Fewale Fumale £1000 [ 3 532 way St 4 260p 300p | #1# way(vic 20) —  350p
n Hoods 90p BSp 90p 100p | 24 Mae Mo £950 | 5, 32 way Ang b 375p 400p | 2711wy - 140p
T ooy ot time (#(1 frEomele I0C 25 way plug 388p. Socker 450p | 24 Malr ferale £a50 | 3K e Sran 0P| sasnway (2x8)) 175p220p
¥ Continuous display of currentaddresses as TEXTOOL ZIF e 350p S ey (Sheatram) :gg: 220p
they are being programmed. | SOCKETS 24.pin £5.75 DIL HEADERS panuBlisnt - ) i way 250p —
Tnﬁ Drogar‘ammer comes complete with cables. 28ipin/£8°00 40pIES 75T iy pin "o " 1obp 12458 way fgp -
software & operating manual. i 110 x27 way P —
£89 + £2.50 carriage. Software on disc £2 DIL SWITCHES ;g 2:2 1333 150"; TEST CLIPS VX475 way 395p —
extra, 4-way T0p 8-way 130p | g pin 200p - 14-pin 375p 14 pin £4 1x/7 way
&-way 1.00p 10-way 150p | 40 pin 200p 225p | 40 ¢ £10.30 2 x50 way (5100conn)
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74 SERIES
7400 100p
7401 80p
7402 100p
7403 80p
7404 100p
7405 60p
7406 POA
7407 POA
7408 100p
7403 80p
7410 100p
7411 60p
7412 50p
7413 750
7414 90p
7416 POA
7417 POA
7420 80p
7421 100p
7422 80p
7423 60p
7425 759
7426 80p
7427 80p
7428 ecp
7430 80p
7432 POA
7433 60p
7437 60p
7438 100p
7439 50p
7440 60p
7441 i20p
74424 75p
7444 120p
7445 180p
7446A  120p
7447A  120p
7448 120p
7450 80p
7451 80p
7453 80p
7454 80p
7460 75p
7470 75p
7472 75p
7473 75p
7474 60p
7475 100p
7476 80p
7480 80p
7481 180p
7482 t20p
7483A  120p
7484A  250p
7485 120p
7486 70p
7489 300p
7490A 75p
7491 70p
7492A 20p
7493A 15p
7494 150p
74954 90p
7496 100p
7497 250p
74100 220p
74107 75p
74109 75p
ra110 90p
74111 55p
74116 220p
74118 200p
74119 300p
74120 180p
74121 90p
74122 100p
74123 150p
74125 100p
74126 100p
74128 120p
74132 100p
74136 90p
74141 180p
74142 450p
74143 480p
74144  480p
74145 140p
74147 2,25

. 74148 180p
74150 225p
741514 100p
74153 100p
ra154 2308
74155 100p
74156 110p
74157 110p
74159 320p

74160 1209
74161 120p
74182 120p
74163 120p
74164  120p
74165 150p
74186  150p
74167 400p
74170 250p
74172 750p
74173 180p
74174 120p
74175 120p
74176 150p
74177 150p
74178 250p
74179 250p
74180 150p
74181 380p
74182 200p
74184  300p
741B5A 300p
74190 140p
74191 140p
74192 20p
74193 140p
74194  140p
74195  100p
74196 140p
74197 140p
74198 250p
74199 250p
74221 150p
74251 150p
74259 250p
74265 toop
74273 270p
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SHOPS AT: 17 BURNLEY R

74279 150p
74283 170p
74285  350p
74290  140p
74293 140p
74298  225p
7435% 225p
74365A 100p
74366A 100p
74367A 100p
74368A 100p
74376  200p
74390 225p
74393 225p
74490  300p
74L500 POA
741801 80p
74L502 100p
74L502 60p
741504  POA
74L505  TOp
741508  100p
74L509 60p
74L510 100p
74LS11Y T0p
741812 60p
74L813 75p
741514 120p
741515 60p
741520 80p
74L521 80p
740522 70p
741526 70p
741527 70p
74L528 70p
741830 60p
741832 100p
74LS33  60p
741537 80p
TALS3B  100p
741340 60p
741542 100p
741547 140p
74.548 140p
74LS51  80p
741854  80p
741855  80p
74L573A 75p
74L574A 100p
74L875 90p
'4LSTEA  TSp
74L583A 120p
741585 150p
741886 159
741590 90p
741897 110p
74LS92 100p
741593  90p
7415958 100p
741596 160p
7418107 T5p
7415109 75p
74L5112 90p
7415113 75
7415114 75p
7418122 100p
7415123 200p
74L5124/629
300p
7415125 80p
7418126 90p
7418132 90p
74.5133 90p
745136 75p
74,5138 120p
7415139 120p
7415145 150p
7418747 220p
74LS148 220p
74L5151 100p
7415153 100p
74L5154 300p
T4LS5155 140p
7418156 125p
7418157 100p
7415158 100p

74L5160A140p
74L5161A140p
74LS162A140p
74LS163A140p

74L5164

140p

74L5165A180p
TALSIHEAZ50D

7415168
748169
7418170

200p
200p
220p

74L5773A120p

7415174
7415175
7415181
7415183
745190
7405191
7415192
7415193

120p
120p
250p
270p
130p
135p
130p
130p

7415194A°30p
74L5195A130p

74LA196
7415197
7415221
7415240
741824"
7415242
7415213
7415234
7415245

7415247

7415248
7415249
741825
7415253
7405256

130p
130p
140p
250p
250p
140p
140p
300p
350p
120p
120p
120p
100p
100p
200p

74L5257A120p
74L5258A100p

7405259
7415260
741526!

7405268
74LS2734
74L5275
7415279
74L5280
7418284
7415290

200p

80p
120p
100p
240p
175p
120p
240p
120p
110p

74L5295 140p
7418297 B0Op
7415298 150p
7415298 250p
7415321 300p
7415323 250p
7418324/624
350p
250p
150p
150p
220p

7415348
7418352
7418353
7415356
7415363 180p
7415364 180p
74L5365A100p
74L5366A100p
741.5367A100p
74LS368A 55p
7415373 POA
74LS374 POA
74L5375 100p
74L5377 180p
7415378 150p
7415379 140p
7418390 140p
7415393 200p
74L5395A140p
7408399 210p
7413445 180p
7405465 220p
7415466 150p
74105467 220p
74L5490 170p
7415540 200p
74L5541 200p
7415608 700p
74LS6101900p
74LS6121800p
7415624 150p
7415626 350p
7T4{ 5628 350p
7415629 300p
74L 5640 300p
7415640 1

300p
74L5641 250p
741.5642-1

7415643 250p
74156431

300p
7415644 350p
7415645 350p
74156451

400p
74L.5668 120p
7415669 150p
T4LS670 225p
7418674 550p
7415682 850p
7415684 850p
74LS687 550p

74500
74502
74504
74505
74508
74510
74811
74520
74822
74530
745832
74837
74551
74574
74585
74586
745112
745113
745114
745124
745132
745133
748138
745129
745140
748151
745153
745157
745158
745163
745174
748175
745188
745189
745194
745195
745186
745200
745201
745225
745240
745241
745244
745251
745257
745258
745260
745261
748262
745283
745287
745288
745289
745299
748373
748374
745387
748472
745474
745475
745570
748571
748573

4000
4001
000
ERAT
H00”
4008
4004

COUNTERS
P

LINEAR iCs

AD7581

ADCO808 1 IWP
AM7910DC 730p
AN 200p

AY-1-5050

220p

180p

60p

LM393  100p
LM3I94CH 380p
LM709 50p
M710 50p
71 70p

SN76488  S00p
SN76489 400D
SN76495 400p

VOLTAGE
REGULATORS
FIXED PLASTIC

p
79L12 S0p
79L15 S0p

SPO256AL2 8000)
TA7120

575p
120p

ZR2207

REAL TIME
cLocK
MCE818P 550p

MMS58174AN

800p
NMSM5832RS
350p

TELETEXT
DECODER
SAA5020 800p
SAA5030 700p
SAA5041  £18
SAA5050 900p

9500
375p

COMPUTER COMPONENTS

CPU

1802CE 650p

£12
400p
850p

2650A
6502
6502A

8035
8039
BOBOA
8085A
8086
8088
8748
TMS1601
TMS9980
TMS9995

WD55 £14.50
300p
280A  400p
280B  950p

Z80

SUPPORT
DEVICES

86705P35
6852 2
6854

6875

8258AC-5

8256
8257C-5
8259C-5 7!
8275

8279 7
8284
82880
B755A
TMS4500

e00p

E20
50p

50p
£29
50p

£11
£18
€14

TMS5220 £12
TMS3901 500p
TM59902 500p
TMS9503 €25
TMS59911 £18
TMS8914 £14
ZBOPIO  300p
Z80APIQ 350p
Z80CTC 300p
ZBOACTC 350p
2BODART 700p
ZBOADART
850p
ZBODMA 900p
ZBOADMA €10
2BOASION/1 /2
9 900p

IMEMORIES

2016-150 600p
2101 400p
2102 250p
21078  500p
211A-35 300p
2112A-35 300p
2114-2L 500p
2114-4L 400p
2147 450p
4027-3  300p
4116-15 200p
411620 175p
4118-3  500p
4164-15 500p
4164-20 450p
4416-20 B00p
453220 250p
4816AP-3 475p
5101/5501
450p
5514 850p
5516 £10
6116P-3 850p
6116LP-3 950p
626415
651445
6810
745189
745289

745188
745287
745288
748387
745473
748570

2516 +5v 350p
2516:35 550p
2532 450p
253230 700p
2564  700p
2708 400p
2716 +5v 350p
2716-35 $50p
27132 450p
273242 900p
2732A-35 550p
276425 900p
2712825 £22
27128-30 €25
TMS2716 700p

CRT
CONTROLLER

CRT5027 £18
CATS037 £18
CRT6545  £9
EF9364 €8
EF9365 €36
EF9366  £36
EF9367  £38
MC6845 650p
MC68455P
750p
MCE847 850p
SFF9364 €8
TMS9918 €30
TMS9927 £18
TMS9928 €20
TMS9920 £16

INTERFACE
ICs

ADS58CJ 775p
AD561J €20
AD7581 €15
ADCO808 1190p
AM25510 350p
AM25L52521

350
AM25L52538
AM26L.531

AM26L532

160p

D7002  450p
DACB0-CB1-V
€2

DM8131
DP8304
083691
0S8830
0s8831
DS8832
DS883a
0S8835
DS8836
DS8838
058880
LF13201
MC1488
MC1489
MC3446
MC3459
MC3470
MC3480
MC3486
MC3487
MC4a024
MC4044
MC14411 700p
MC14412 750p
ML922  400p
ULN2001 130p
ULN2003A

325p
250p

130p
ULN2004A
t

ULN2068 200p
ULN2802 250p
ULN2803 250p
ULN2804 200p
120p
120p
120p

75109

220p
220p
220p
400p
220p
180p
160p
160p
ZN42sEB 350p
2ZN426E8 350p
2ZN427E  €00p
ZNA42BEB 450p
ZN429E 210p
2ZN447E  900p
ZN459CP 300p

DISC
CONTROLLER
ICs

8272
FD177¢Y
FD1791
FD1793
FD1795
FD1797
wD2793
wo2797
wD1691
WwD2143

CHARACTER

RO3-32513

uc.

LC

DMB6SE4 €12

MC66760 750

SN745262AN
1000p

KEYBOARD
ENCODERs
AY523761150p
AY5 3600 750p

74C922 420p
74C923 500p
BAUD RATE
GENERATORS
MC14411 €9
COMB116 €8
47028 750p

AY-3-1015P
P
AY-5-1013P
300p

COMBO17 300p
IM6402  360p
TR1602 300p

ZIF SKTS
TEXTO
24 pin
28 pin 800p
40pn  875p
MUUULA TURS
6MHz UHF 375p
8MHz UHF 450p
Sound & Vision
12MHz £12
CRYSTALS

32768 KHz

1

575p

00p
100 KKz 400p
200 KHz 400p
Freq in MHz
100 325p
18432 300p
200 250p
2.45760(L) 210p
24575013]2759
250p
250p
150p
120p
150p
200p
1250
250p
250p
175p
150p
175p
150p

1500
1800
1800
18,432
19.969
20.000
24000
4800
116
PX01000

175p
300p
£12

LOW PROFILE
SOCKETS 8Y

22pin
24 pin
28 pin
40 pin

WIRE WRAP
SOCKETS BY
Tl

T0-220
T03
10A+VAR
10A4VAR

SA+VAR

A8p
1%0p
120p
120p
120p

0125
TIL208 Red 10p
TL211Gr 129
TIL212 Yol 18p
9
2p
LED«(RG

TiL730 140p

74C925 £4

740926 £5
74C928 £6
72168 £22

DISPLAYS

DL704 140,
[¢] Red 1.

2N1040 870p

TecHNoyaTIC LD

AD, LONDON NW10

(Tel: 01-452 1500, 01-450 6597. Telex: 922800)
305 EDGWARE ROAD. LONDON W2
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AD161/2
B8C107/8
8C109C
BC169C
BC172
BC177/8
BCi7a
BC182/3
BC184
BC187
BC212/3
BC214
BC237
BC327
BC3a7
BC338
8C461
BC477/8
8C516/7
BCs547B
BC548C
BCs49C
BC5578

BFX84/5
BFX86/7
BFX88

B5X19/20
BU104
BU105
BuU108
BU109
BU1I26

MJE30§5
MPF102
MPF103/4
MPF 105
MPSADS
MPSA12
MPSA13
MPSA20
MPSA42
MPSA43
MPSA56
MPSATO

45p
30p
30p
30p
180p
30p
30p
33p
90p
45p
30p
225p
190p
250p
225p
150p
120p
200p
200p

120p
40p
40p
40p
30p
S0p
80p
80p
50p
50p
30p
50p
40p
&3p
sop
90p
78p

38p |
40p |

T30
TiP30C
TIPA1A
TIP31C
TIP32A
T32C
TIP33A
TIPA3C
TIP34A
TIP34C
TIPASA

2N628
2N706A
2N708
2N918
2N930
2N1131/2
2N1613  38p
2N1711  38p
2N2102  70p

45p
30
80p

2Nz160 I50p

2N2219A
2N2222A
2N2369A
2N2484

2N2646

2N2904/5
2N2806A
2N2907A
2N2926

2N3083

2N3054

2N3055  55p
2N3442 140p
2N3553 240p
2N3584 250p
2N3643/4 48p
2N3702/3 18p
2N3704/5 18p
2N3706/7 18p
2N3708  16p
2N3773 200p
2N3819  40p
2N3823  30p
2N3866  90p
2N3902 700p
18p
18p
65p
e5p
2rp
2Tp
25p
90p
5pp
2rp
27p
2rp
°0p
40p
80p

30p
300
30p
30p
50p
30p
30p
30p
12p
asp
60p

2N4123/4
2N4125/6
2N4401/3
2N4427
2N4879
2N5087
2N5089
2N5172
285191
2N5245
2N5401
2N5459  30p
2N5460  60p
2N5485 368p
2N5875  280p
2N5883 375p
2Ng027  30p
2N6052  300p
2NB069  325p
2N6107  8S5p
2N6247  190p
2N6254  130p
2N6290  85p

25G1306 100p

8ain

14pn

16 pin

18 pin
~0pn___86p
25C1307
25C1957
25C1969
25C2028
25C2029
25C2078
25C2335
25C2612
aN128
YT
aN1a1
3N20!
3N204
40290
4036172
40595
40673
4087172

DIODES

BY127 12p
BYX38300 20p
0A4a7 10p
0A90/91 9p
0A85 9p
OA200 9p
0A20« 10p
1Ng14 4p
1N916 Tp
1N4148 4p
1N4001/2  S5p
1N4DO3/4  8p
1N4005 &p
1N4QDE/7 TP
1N5401/2 12p
1N5403/4 14p
1N5404/5 14p
1N5404/7 19p
15920 9p

BRIDGE
RECTIFIERS
1A 50V

1A 100V

1A 400V

1A 600V

22 pin
24 pin
28 pin
40 pin

15p
75p
100p
130p

6A 50V BOp
6A100v 100p
6A400V 120p
104400V 200p
25A400V 400p

Turn&d PiffLow
Profile Sockete

Bpin
18 pin
16 pin
18 pin
20 pin
24pin
26 pin 90p
4a0pn  120p
THIACS
PLASTIC

60p
70p

25p
4op
45p
50p
568p
15p

3Ad00V
6A400V
5AS00V  88p
8A400V  75p
8ASOOV  95p
127400V 8S5p
12A500v 108p
164400V 220p
16A500V 130p
128000 130p
TIC206D 80P
TIC226D 759
TIC246D 110p

THYRISTORS

3A400V  45p
BABOOV 180p
12A400v 180p
18A100V 180p
16A400V 180p
C1o6D 45p
MCR101  38p
2N3525 130p

2N5084 35p

2A 50V
2A100V
2A 400V
3A 200V
3A 600V
4A 100V

4A 400V 100p

ZENERS

27v-33V

400mwW 9p

1w 15p
WW-§

PLEASE ADD 40p p&p & 15% VAT
(Export: no VAT, p&p at Cost)

Detailed Price List on request.
‘— Stock items are normally by return of post.

Orders from Government Depts. & Colleges etc. welcome.
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In this, the first of four special features on test equirment, Phil

Walker takes a look at the types of equipment avai

to which they are put.

cannot be bought in any shop. We hope you
i keep it on your shoulders. The human brain has
the ability to store vast amounts of information and to
make sense of often incomplete or erroneous data,
and the prime duty of test equipment is to provide
clear, accurate and useful data so as to enable the
user to reach valid conclusions.

Test equipment generally falls into two categories.
The first provides stimuli to the circuitry under test
and includes power supplies, waveform generators
and other signal sources, The second group is com-
prised of all the measurement and display instru-
ments, such as voltmeters, current meters, frequency
and period meters, power and energy meters and
many others. The division between the two categories
is sometimes a little blurred by the inclusion of a
measurement device in a stimulus unit. An example of
this is the provision of voltage and current meters.on a
power supply.

T he best test equipment you will ever possess

Power supplies

Except in the case where the device to be tested
has its own internal power supply, some form of exter-
nal supply will be needed. This could be derived from
dry batteries or from the mains, either direct or via an
isolating transformer and probably some form of rec-
tifier and regulator arrangement. For some purposes a
variable transformer wil% be required but these are
often quite expensive.

The most common power supply type encoun-
tered is the mains powered DC voltage supply. They
come in many shapes, sizes and ratings. For logic test-
ing of most computer type circuits a well regulated
supply of +5 volts at a few amps is needed. Some-
times +12 and —5 volt supplies are needed in addi-
tion. Other types of logic may need different supply
voltages: CMgs +5 to +15 volts, ECL —5 volts, Linear
circuits will often need split rail supplies of plus and
minus 12 to 15 volts or single supplies of 10 volts
upwards at currents which are deterimed by the
application. Usually power supplies are built to with-
stand a certain amount of mistreatment but it is not a
wise thing to prolong the agony. Power supply circuits
are probably the type of test gear most commonly
built by hobgyists.

Signal Sources

This is possibly the largest subject in test equip-
ment. The basis for most signal sources is one of the
many types of oscillator, and the final output may be
sinewave, squarewave, triangular, sawtooth, pulse or
anything else you particularly want (and can

18

able and the uses

generate). The amplitude and frequency of the output
are usually variable, but in some cases other
parameters need to be controlled as well. A very use-
ful facility found in some instruments is that one
parameter may be controlled by either an external
voltage or an auxilliary oscillator inside the instru-
ment. If the controlled parameter is frequency then
the result is a sweep oscillator. Amplitude modulation
in this manner is also useful when testing some radio
circuits.

Logic pattern generators give either serial or
parallel output according to application. The actual
pattern may either be preset by the operator or be
pseudo-random. This latter has the characteristics of
noise or random data but the pattern is known even if
its repetition period is very long These pattern
generators are often used in conjunction with a logic
analyser to test large logic systems.

The Voltmeter

There are several basic types of voltmeter and we
shall look at two of the most common. The first con-
sists of a sensitive moving coil meter movement which
has a large value resistance in series with it The meter
movement requires a certain amount of current flow-
ing through its coil to deflect the needle or pointer.
The resistance in series with the coil is calculated such
that when the maximum voltage to be measured is
applied to the instrument the resulting current will
deflect the pointer to the end of its scale. If several
ranges of voltage are re(wired then different values
of resistor can be switched into the circuit. Until
recently this method of construction formed the basis
of most voltmeters in use with a few exceptions such
as moving iron and electrostatic.

The normal measure of merit for the moving coil
voltmeter is the ‘ohms per volt (on) figure. This is
determined almost totally by the deflection sensitivity
of the meter movement The lower the current
needed to deflect the pointer the more sensitive the
meter, the lower the loading on the circuit under test
and the higher the ‘ohms per volt figure. A typical
figure for this type of instrument would be 20,000
ohms per volt, although up to 50,000 is not unknown.

it must be realiseg that a voltmeter of the moving
coil variety will take all the power it requires to deflect
the pointer from the circuit being tested. On a 10 volt
range, a 20,000 OPV meter will appear as a 200k resis-
tor and will disturb the circuit to a greater or lesser
degree accordingly.

One way of at least partially getting around the
limitations of the simple moving coil voltmeter is to
provide an amplifier to drive the meter movement
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The circuit under test then has to provide only enough

ower to drive the amplifier input. This avoids the
oading problem and permits the use of a cheaper
and/or more robust meter movement. However, other
problems are introduced such as zero drift, gain drift
and noise. These are usually reduced to a lower level
by good circuit design but another disadvantage
remains and that is the need for a power supply. The
first instruments of this type used valve ampmi)ers but
semiconductors were later introduced and a great sav-
ing on space and power consumption resulted. Both
types are capable of excellent results.

The second type of voltmeter has only really come
into its own in the past two decades. This works by
converting the measured voltage into a series of digits
and displaying them on some suitable device. One of
the earlier attempts at this actually used a set of mov-
ing coil meter movements to display the numbers,
Later versions used filament lamps, cold cathode
tubes and most recently light emitting diodes and
liquid crystal displays. This has led to a steady reduc-
tion in the instruments’ power requirements,

At the measuement end, semiconductor technol-
ogy has advanced rapidly to give ever greater accuracy
and convenience in use. Hand held instruments are
now available which give readings to wthin 0.2%
accuracy with comprehensive auto-ranging facilities,
10M ohm input resistance and whose internal batteries
will last for up to a year. The penalties one pays with
this type of device are that it is relatively easy to mis-
read the display and rapid changes of input can give a
confusing read out. This latter problem is alleviated
to some extent by the provision of a bar-graph read-
out on some instruments, but the response time of
the whole device is often quite slow and the momen-
tary flicker of the moving coil with fast pulses is lost.

VOLTMETER

¥ 3 AMMETER

The Ammeter

The ammeter uses the same basic principles as the
voltmeter. The difference is that most of the current is
allowed to flow through a low resistance in paraliel
with the meter movement, leaving only a small but
known fraction of the original current to flow through
the moving coil. It is this which deflects the pointer
and provides the reading. In the case of digital
ammeters, the value of the shunt resistor is determined
almost entirely by the measured current as very little
is needed by the circuitry. This is not true with the
older type of meter, especially when used on the
lower ranges.

Better quality meters and those used in industry
were sometimes designed so that 75mV was dropped
at full deflection.This allowed a range of standard
shunts to be used with man?l different meters. The
arrival of digital meters has led to the adoption in
some quarters of a new standard in which the voltage
drop at full deflection is set at 199mV

Power Meters

This is an instrument which is rarely found in the
hobbyist field as the movement has to be specially
constructed. However, the advance of semiconduc-
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tors has made it possible to construct F?ower meters
using integrated multiplier devices. There are pro-
blems when using these meters as they are prone to
errors when one input is very large and the other is
very small but the resulting power is in range. Approx-
imations to true power meters can be made if the
resistance of the load is known. In this case a normal
voltmeter can be calibrated to read in units of power
although the scale will be cramped at the low end.

ey O

MOVING COIL POWER METER

O

A rather different type of power meter is used at
microwave frequencies. This consists of a bridge cir-
cuit containing two thermistors, One of these is heated
by the RF energy while the other is heated by the
meter circuitry. When the bridge is balanced the RF
Eower is equal to the DC power and since this latter is

nown it can be displayed.

THERMISTOR POWER METER

Frequency and period

These two measurements have been lumped
together as they are closely related and are usually
provided in a single instrument. To measure fre-
quency it is necessary to count the number of com-
plete cycles of the input waveform occurring in a

DISPLAY

COUNTER

INPUT o]

REFERENCE L
FREQUENCY ™=

FREQUENCY COUNTER

DISPLAY

COUNTER

BATE
CoNTRDL |

TIMER ’
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standard time period. This standard time period
should be as long as possible to get the greatest
accuracy. Unfortunately, unless complex circuitry is
used, this can mean long waits for a vari)d display when
measuring low input frequencies.

It is possible to construct analogue frequency
meters but they are not particularly accurate. The nor-
mal digital frequency meter should be able to iive
readings in the 100Hz to 1T0MHz range to better than
1%.

Measurement of time period is the inverse of fre-
guency and consists of counting the number of stan-

ard time periods occurring between two input
events. These events may arrive on two separate
inputs or may be two similar transitions on the same
input. A normal instrument should be capable of read-
ing 100us to 1005 periods to at least 1% accuracy.

With either or both of these instruments it may be
possible to use a pre-scaler on the input or reference
signals to extend the range. Some types also allow
ratio measurements where the standard input is
derived externally.

facilities,

The Oscilloscope

The oscilloscope is a very versatile piece of equip-
ment which, to some extent, can replace many others.
The key to its usefulness lies in the fact that it displays
a picture of the signal under test and as everyone
knows, “a picture is worth a thousand words".

The main disadvantages of the oscilloscope are its

‘bulk and cost, but these are easily outweighed by its

ability to do the jobs of frequency counters, timers
and voltmeters where great accuracy is not the prime
requirement. Even the simplest oscilloscopes can be
very useful but the more complex instruments offer
facilities which cannot be obtained in any other way.
The very simple instrument will Erobably have a single
beam, simple timebase with limited triggering
and signal amplifiers which have a
bandwidth of 5MHz or so. More complex and expen-
sive units will offer two or more traces with
bandwidths of 50 MHz or more, timebase circuits with
delayed triggering and other facilities and better trace
visibility at high frequencies.

Equipment Uses

Analogue multimeter measuring AC/DC voltages,

currents, resistance

Digital multimeter measuring AC/DC voltages

currents, resistance

AC voltmeter measuring small signal and

other AC voltages

Function generators providing input signals of
known waveshape, amplitude,

etc.

Pulse generators specifically for use with logic,

etc
Sweep generators RF test equipment
RF generators RF test equipment
AF generators audio testing

Oscilloscopes
(non-storage)

examining and measuring
repetitive waveforms

Oscilloscopes
(storage)

examining and measuring
non-repetitive (one-off) events

| Counter/timers counting input pulses, times
between input pulses,

frequency display

Frequency counters
Spectrum analysers

general RF display

measuring signal power
against frequency

measuring percentage
modulation of carrier
measuring AF distortion, in
applied signal

measuring distortion, S/N
ratio, frequency

providing DC and sometimes
AC power to equipment under
test

plot a number of voltage inputs

| Modulation meter
Distortion meter
Audio analyser

. Power supplies

Chart recorders
Tape recorders recording processes for later
analysis

analysing microprocessor bus
signals, timing, state,
software analysis

Logic analyser

Approximate range of Comments

specifications
100 mVto 1000 V

10 mA to 10A

1Qto10 MQ

10mVto 1000 V 3%, 4%, 5%, 6%2

TmAto2 A digit

12t0c10MQ

5 uVto 500V wideband (up to 100 kH2),

input DC blocking

0.01 Hzto 20 MHz various output waveforms

1 Hzto50 MHz
10 nsto 1s pulse
width

1 MHz to 20 GHz
500 kHzto1 GHz
10 Hzto 100 kHz

10 mVto10V
0.5 ustols

similar to above

fast rise times,
‘variable width pulse

AM, FM, PM
low distortion sinewave

one, two or sometimes
four-trace

digital or non-digital,
dual-trace, some have fioppy
disc storage

over 100 MHz
100nsto1 s

digital display

upto~20 GHz
50 Hz to 20 CHz general AF or RF
AM, FM

1 MHzto1 GHz

20 Hzto 100 kHz

20 Hzto 100 kHz

0 Vto 15V ormore,
upto~50A

DC suplies regulated, current
limiting, sometimes dual rail

1 mVto500 VFSD

up to = 12 channels
DCto0 300 kHz

up to 12 ~ 12 channels
16 to 32 channels

up to ~ 100 MHz
clock

useful for hard copy
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OSCILLOSCOPE
PARTS MARKED * ARE ONLY IN DUAL TRACE TYPE

JNPUT%—Au—-—m—l.
S
173

INPUT 9 >

y

TRACE

EXT TRIG .
————| JBlogER TRAC
CONTROL SWITCH

CONTROL

TIMEBASE GEN /L
| TIMEBASE

BLANKING
GEN

In some oscilloscopes the waveforms measured
may be digitally stored for display later. These are
known as Digital Storage Oscilloscopes (DSO) and
they can usually record a number of waveforms taken
at the same or at different times and display them
later with altered x and y axis scales if Jesired.
Whereas ordinary oscilloscopes can only be used to
examine repetitive waveforms, DSOs can be used to
examine pulse phenomena and other one-off events.

As with all test equipment the effect of the test

FEATURE : Test Equipment

probe on the circuitry being tested must be taken into
account. In the case of the oscilloscope the effect will
not be significant until high frequencies and high
impedances are involved.

Logic Pattern Detectors

These range from the simple logic gate circuit
through to very sophisticated logic analysers. Their
Eurpose is to enable the user to understand what is

appening on the various signal lines of a logic system.
This is usually more difficult than in an analogue sys-
tem simply because of the number of signals which
change at the same time. The difficulty is further com-
pounded by the fact that everything happens in a frac-
tion of a microsecond.

Logic analysers allow many different voltages, say 8
or 16, to be displayed and compared over selected
time intervals. The mode of operation is to select one
sighnal and use it as a reference against which all the
others are measured. In the very simplest device a
latch will be set when the state of the signal lines
being monitored matches a preset condition and the
reference signal is also valid. In more complex units
the states of other signal lines may be stored at the
same time for display on a suitable readout device. In
the most complex units the states of many signal lines
are stored before and after the trigger point and will
usually be displayed on a CRT. In some units the avail-
able information can be processed by a micro-
processor to give a display which is most suited to the
user's requirements. This makes it much easier to
understand. ETI

‘THE JUPITER ACE “EXPERT” PACK

Including a special version of the Ace for use on a video monitor

FOR THE MORE
SERIOUS USER

PLUS ACE SPARES FOR THE ENTHUSIAST

The FORTH Language
Microcomputer

SPARES AND COMPONENTS

ITEM

3
PACK PRICE inc.
VAT & Carr.
Part buiit ACE circuit boards (most components fitted) 6.50
Bare ACE circuit boards 0.50
Power Supply Units (9v. 0.8A) 5.98
Rubber Keyboards 598
182 page FORTH/ACE manuals 2.50
ACE FORTH ROM chips (pair) 12.00
Resistors (all 0.25 watt, choose from:
33,270, 1k 4.7k 10k, 12k 47k 220k 330k) 0.50
Diodes IN4148 equivalent 2.00
Capacitors (choose from 0.047ml/cer,Im{/63v,100m{/16v) 5.00
DIL sockets. 40 pin 1 2.50

—

DIL sockets, 24 pin 2.00
PCB mounting 2.5mm jack sockets 2.50
Mini 8ohm loudspeakers 2.50

PACK1

One of the JUPITER ACE add-ons recently announced by BOLDFIELD g
is a special plug-in connector — with a built in amplifier — which allows
'the ACE to display on a normal video monitor.

" The price for this device Is £12.65.

However, we also have a large number of ACE computers that are unsuit- i
able for the British PAL TV system — so we have boxed these two items
together, and included a 16K RAM pack, plus all the usual accessories,

N and now offer this EXPERT package for only £58.65!

| If you don’t happen to have a video monitor, but you appreciate that this is the
only serious way to display the computer's screen image, we can even include one
in a package deal:
As PACK 1 except additionally a

SANYO DM2112 MONITOR
— 12 inch GREEN (P31) Phosphor
— Bandwidth greater than lSMglz
— Sultable for 80 column text
— RCA video Input connector
~ Black level clamp for display stability
~— Attractive plastic cabinet
| — Complete with handbook & clrcuit dliag
These normally retall for £90.85 + Carr., but we can
offer the EXPERT packaged ACE (as PACK 1). plus
the monitor for just £138.00 + Carr.

N

£120 -

+VAT & Carr.
(£144.90)

WE ARE ALSO STILL SELLING THE STANDARD 3K RAM JUPITER ACE FOR £33.35, AND THE 19K VERSION FOR £54.05

VAT AND CARR.) — SEND S.A.E. FOR DETAILS.

Cheques
and PO’s to:
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BOLDFIELD LIMITED COMPUTING (Mail Order)
Sussex House, Hobson St., Cambridge ® Ramsey (0487) 840740
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The Cortex Il offers serious users speed (12 MHz CPU)} and power
(16-bit) at an easily affordable price.

Cortex |l offers over 34K byte memaory for basic programmes. High
speed 24k byte basic interpreter. Auto-line numbering facilities
and full renumbering command. Full textural error messages.
Arrays and strings limited only by memory. Extended Basic (IF-
THEN-ELSE). Assembler/Disassembler. Machine code monitor.
Real time clock

Cortex |l has excellent colour graphic capability. High resolution
graphics (256 x 192). 16 colours.

Separate 16k video ram for graphics, does not use Basic RAM.
Sprite graphics. Fast line and point plotting.

All these features as standard, with various upgrades available.

Supplied either as a self-assembly kit or fully built and tested, the
Cortex |l is designed to grow with the needs of the operator.

Cortex Il is the successor to the popular Cortex, which first
appeared in November 1982. The new model incorporates a hum-
ber of modifications to the original and is supplied with a 216 page
users manual.

Cortex Il standard kit
(Includes RS232C, TV & Cassette Interfaces)
RGB interface kit
Floppy disc interface kit (electronics)
Floppy disc interface kit
(hardware & connectors)
Disc Drive 54” SSSD
Disc Drive 5v4” DSDD
Housing for Twin disc drives
Centronics printer interface kit
E-bus kit

£299.00

£28.50
£86.50

£49.50

£150.00
£295.00

£29.95

Contact Sales
Office for details

Cortex Il Built and Tested
— Standard Model
Contact Sales Office for other options.

£399.00

All prices are VAT exc.usive and are correct at time of going to press

Cortex |l 1s available by mail'order from:

Powertran Cybernetics Limited
Portway Industrial Estate
Andover
Hants
SP10 3ET

Access/Visa card holders can order

ol (e 1l

THE GROWN-UP MICROCOMPUTER

ZAUDIO el.ecmonlcs

COMPUTERS « COMMUNICATIONS « TEST EQUIPMENT « COMPONENTS
VISIT OR PHONE « OPEN 6 DAYS A WEEK » ALL PRICES INC VAT

STEREO TUNER/AMPLIFIER

4 wave-band sterso tuner ampilfler
by GEC.MW/LW/

SW/stareo FM radio.

10+ 10 watt stereo

amplifier. Inputs for PU

tape in/out. Supplied as two
assembled units. ]
as iHustrated £2| 95

- easy to connect. (UK C/P £1.50]

CASSETTE :
MECHANISMS %
Fitted counter. motor. record

and erase heads. solenoid.

etc Brand new available 6V

0C or 12V OC (state which] £5 95 UK
C/P B5p)

TOROIDAL

TRANSFORMER

100 watts 1solation 230/240 v AC
plus 8-0-B 44 15.0-15v 0.6454 30V
0.16A Size approx 4’ dia x 1%,

£7.95 ukcre s

DIGITAL MULTIMETERS

Hand Heid Modals

All feature AC/0C volts.
0C Amps (Many with
AC Amps) Ohms etc
(UK C/P B5p)

i Controls §- Slide

R = Rotary PB = Push Button

KD25C m 12 range 0.2A DC 2 Meg ohm (§)

KD305 m 14 range 10A DC 2 Mag ohm [S)

KD30C m 26 range 1A AC/0C 20 Mag ohm (R} £3350
METEX 3000 ® 30 range 10A AC/0C

20 Meg ohm (R) £37.95
6010 ® 28 range |0A AC/0C 20 Megohm (PB) £37.95
KDSS5C B 28 range [0A AC/0C 20Meg ohm ) £39.95
KD6&15 M 1B range |0A OC 2 Meg ohm

Plus HFE tesler (R) £38.95
7030 m As B010bul 0.1% basic (PB) £47.50
DM3350 @ Aulorange plus Cont. Tester

18 ranges [0A AC/0C 2 Meg ohm (R] £49.95
Bench Models (UK C/P £1.00)

'I'M3553‘/7 Oiglt 29 range LED 10A AC/0C

20 Mego £87.75
'I'M35li 3' 0igil-27 range LCO t0A AC/0C

20 Meg ohm £

ASTEC UHF MODULATORS (uk
UM1233 cased for compulers. elc. £3.50 C/P 40p|

MULLARD MODULES (X5,

LP11711Fand LP117G AM/FM Tuner pr £5.75
LP1186 Varicap Tuner £5.00
LP1157 AM Tuner £2.50

GENERATORS (ux c/p5i.00)
LSG17 AF 100KHZ o 150MHZ

1tp 10 450MHZ Harmonics) EIDB 285
8G402 AF 100K HZ to I0MHZ 82.80
AG202A Audia Sine/Square 20H2 10 200KHZ £I02 B

PRESTEL CHERRY ADD-
ADAPTOR 3caraset {ON KEYPAD

with data etc {P/S /- 12V
0 5V)  £89.95 inc VAT | 1og won

BT approved ready assembled
unit with data and
acceseories £29.95inc. VAT £5 95

QWERTY KEYBOARDS

+5V and -12V suilable

P/5£8 95

¢/p60p

69805

Exclusive Speclal

Purchase compact hall effect B4 keys plus 5 function
keys -ve/~+ve strobe ASCII but all definable, steel

frame all facilities UK ¢/p £1.00 £29 .95

69 key ASCII. Genaral purpose, steel plale
Redetinable output. +5 and -12V supply. neg. strobe

pulse, 4 user definable keys, £42 95

shilt & control key. etc
[UK C/P 85p}

LAG27 Audio ine/Square 10K2t0 IMHZ  £108.85

MULTIMETERS (ux c/pesp) -
HC101516 range pockei 10K/ Voli £8,50
M200 30 range 20K/ Volt, Many lealures 4w
20KHZ (list £21.85) £8.95
HM102BZ 22 ranpe 20K/ Volt 10A OC
Plus cont Buzzer 10 Meg ohm £13.50 "
TMKS00 23 range banch 30K/ Voll De luxe.

124 OC. plus cont. Buzzer. 20 Megohm

NMH3BR 22 range 10K/ Voh & Mag chm

;/ | B30A 26 range 30K/Volt 10 AC/DC

10 Meg ohm £23.
YN3BOTR 19 range 20K/ Volt plus HFE tester

1 Meg ohm £13
8T303TR 22 range 20K/ Vol plus HFE tester

124 0C ) Mag oahm £17.95
KRTS001 Range doubler 35 ranges

50K/Voli t0A OC 20 Meg ohm £19.95

HIGH VOLTAGE METER

Direct reading 0/40 KV __.«
20K/voit  £25,30 (UK C/P 65p}

DIGIT/ £32.202ACITANGE
METER 'UkcPesp)

01 pito 2000 mid LCO 8 ranges.
0MB013 £59.95

I.1.7. 2020
CABINET

Prolessional

Computer Case

18" x 18%" x 4

|Iront :Ionn] As previously adverlised.

7-50 e VAT JUX C/P £2 501

TRANSISTOR TESTER

Meier reading NPN/PNP Hie and leakage
also diode 125t
£26.95 (UK C/PBSp)

COMPLETE WITH FULL HANOBOOK 3 ROLLS PAPER

|UK post eic £1.05)

|Listapprox €187 | .85
SUITABLE FOR; TANDY « BBC » DRIC « NASCOM « GEMINI ¢
ACOAN « NEW BRAIN < DRAGON sic sic (Intertace unit
with lsads £13 - slale mods!| {Your enquiries inviisd|

STOCKISTS FOR Frequancy countars - Signal ganeraiors
Power supplies ° Plug huge range ol componenis iools
accessories and parts lor callers -

Send (arge SAE for lsatists [siate items)

HENRY'S suup

| 404-406 Edgware Road. London, W2

0SCILLOSCOPES

Specifications any model
send SAE.
Single Trace (UK C/P £3.50) §

GOS3310 Single trace 1OMHZ z
5mV 75mm display. Mans port. £159.85
3030 15MHZ 5mV pius compongnis
iester |Crotech|

HM103 10MHZ 2mV plus components
{ester (Rameg)

SC110A + 10MHZ bailery poriable
[Thandar|

#Carry case £6 84 AC Adapior £7.99
Dual Trace JUK C/P £4.50)
CS1562A 10MHZ with Z probes (Trio}
HM203 20MHZ plus components tester

£1984.35
£181.70
£189.75

£2998.95
£303.60

{Hamag)

3132 20MHZ plus component comparator
{Crotech) £325.45
C81566A

20MHZ wilh 2 probes Itriol £374.90
HM204 20MHZ sweep delay pius component

leatar {Hlmo!l £419.78
¥212 20MHZ with 2 probes [Hitachi} £338.25
V203F 20MHZ sweep defay with 2 probes

|HHachi} £431.25

OPTIONAL PROBE KITS

X1-£7.88, X10-£8.45, X1/X10 - £11.50.
Details

any model

send 8.A.E.

Computers 01402 6822 Equipment 01-724 0323

A8 Components 01-723 1008

"

ched within

AUDIO €LECTRONICS shopat
1 301 Edgware Road. London, W2
Test Equipment, Audio Communications 01-724 3564

Al mall to
Cubegate Ltd
13t floor,

406 Edgware ?m
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In the slightly delayed second part of this article, we present the
construction and use details.

"™ he overlay of the PCB is

T shown in Fig. 4. There have
been three modifications

between this and the original
circuit given in the june ETI. Firstly,
the address lines A4 and A8 were
the wrong way round in the
original circuit diagram and this
has been corrected.

Secondly, an extra package,
1C6, has been added, of which
only one inverter gate is used. This
is to provide a complement of
STROBE as well as STROBE itself
on the Centronics output; this is to
increase flexibility, as some
printers will require the
complement rather than the
original.

Finally, and also to increase
flexibility, the W and Y outputs of
IC4 are link-selectable; using the Y
output, the BUSY IN line is

______PARTS LIST ;
CAPACITORS
c1 100n ceramic
(v) 10uPCB
electrolytic

SEMICONDUCTORS

1C1 741832

1C2 7415138

1C3,5 7418259

1C4 7415241
{ 1C6 741504

MISCELLANEOUS

15-way D-type connector socket &
plug; PCB; connector to suit printer;
ribbon cable, etc. !

i
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CRUOUT <———d—mes:

CRUIN vt

/@

STROBE
STROBE
BUSY IN

@

Fig. 4 Overlay diagram for the PCB. The points marked D0, D2, D3 etc and Q1,
Q2, etc on the PCB (not the connector) are for the unused locations that readers
may wish to make use of. Note that there are two additional decoupling capacitor
location points, in the unlikely event of any supply line problems arising.

inverted to become the CRUIN

signal; using the W output, it is

not; one or other of these will be

appropriate to your printer.

Needless to say, you should not

use both links at the same time!
Using the special PCB,

‘assembly of the circuit should be

quite straightforward, but do make
sure you get the links in the right
places and be careful with IC
orientation. Some clearances are a

o BUYLINES

A full kit of parts for this project will be |
available through Powertran |
Cybernetics Ltd, Portway Industrial
Estate, Andover, Hants SP10 3ET.
Powertran hold the copyright on the

PCB so it will be available only from i}

them. »
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PROJECT : Cortex Centronics

Fig. 5 Test program for the , . V
interface, to print a row of 1¢ BASE gsggH ! I/0 BASE ADDRESS
‘As,

2§ CRB (8)
3  CRF (8)
4¢ IF CRB (9) = 1 THEN GOTO 4ff ! WAIT FOR FREE

o} ! RESET STROBE

¢ 41" i 0/P ASCII 'A'

5 CRB (8) =1 : CRB (8) = ¢ ! PULSE STROBE

64 GOTO 3¢ ! LOOP

bit tight, so do check carefully for keys together will cause all output |O/P  ADDRESS
any solder bridges after you have to be reset to UNIT 1 only. YO 0800 Parallel data output
finished. The BASIC program shown in Y1 0810 Single bit I/O

Fig. 5 can be used; this should Y2 0820

rint a stream of letter ‘A's. Y3 0830

In Use P Having built the printer inter- Y4 0840  Unused

Once the interface is con- face you will have noticed that Y5 0850
nected between the computer there are seven spare |/O bitsand  |[Y6 ~ 0860
and the printer, then typing in the if the printer is not in use then Y7 0870
command UNIT 4 will enable seven other parallel data ports
printing, while the command with separate strobes and status
UNIT — 4 will disable printing. If bits can be used with a common
the printer fails to print or a paper- data port. Also six other I/O We look forward to receiving pro-
out condition arises, then pressing address slots are decoded by IC2 ject ideas from readers that make

both the GRAPH and RUBOUT as shown:— use of these! ETI

e \
NEW from Constructor Series Speakers

i)mless

This exciting new range of designs
covers all domestic HiFi applications.
There are 20, 30 and 40 litre designs
using the famous Peerless
Polypropylene bass units (newly
released to the DIY market), a 7 litre
mini speaker and two designs

specifically intended

for use with digital

systems. The =

Wilmslow Audio Total : g : Iﬁ,",,"j,’.f,’;’g‘;'"g

kits include all cabinet components, E necessary and

accurately machined from MDF board, e the end result is

drive units, crossover kits, wadding, ! ) a p’I""e" top- i B

grille fabric, terminals, nuts, bolts, etc. 5 . D) ':‘(’J:.ﬂs;ge"pmud o1

Full details are in the Peerless Manual : Each kit contains all cabinet components, accurately machined for

for Loudspeaker Constructors which is ’ A easy assembly, speaker drive units. crossovers, wadding, grille fabric,

available F.0.C. (send 12” x 9" SAE) y : : terminals, nuts, bolts, erc.
2 Iy & % i The cabinets can be painted or stained or finished with iron-on veneer

Total kit Prices per pairinc. VAT § : or self adhesive woodgrain vinyl. .
Design 50/2R (7 litre, reflex) £92.60 plus carr fins  £6.00 A 3 w5 Easy toolproof assembly instructions supplied Set of constructor
Design 85/2R (20 litre, reflex, Polypr ) £111.00 plus carrfins £6 50 :?::t:::::’ free on receipt of large S A.E
Design B25/2R (30 litre, refiex, Polypr | £115.00 plus carr Jins £1000 €81 (s 1071 €111 pr. inc. VAT, pius carrins. £6.00
Design 10073 {40 litre, 1B, Polypr.} £172.00 plus carr.fins £10.00 CS1A {simplified LSV/5AL £108 pr_ inc. VAT, plus carr fins. £6.00

Design CDB25/2R (25 litre, reflex] for digital  £128.50 plus carrfins £10.00 WHARFEDALE SPEAKERCRAFT i A 1N ek AT e st RS E10.00

Design CDA25/3R (30 hitre, reflax) for digital  £185.00 plus carr fins £10.00 NEW Range | css (as cariton 1) £195 pr.inc. VAT, plus care.fins. £15.00
Basic kits (drive units and crossovers only) per pair Basic kils {drive units and crossavers) per pair inc VAT 4 CS7 (as Cantata ) £283 pe. inc VAT, plus carrins. £18 00

Design 50/2R £87.50 plus carr ins £4.50 L50 £49.95 carr./ins. £4 50

Design 65/2R £77.00 plus carr ins  £4.50 1908 €57.95 carr.fins. £5.00

Design 825/2R £77.00 plus carrfing £4.50 L1140 £6650 carr.fins. £5.00

Design 1003 £128.00 plus carr.fins £5.50 E50 £140.00

EASY
Have fun, save
money, buliding
a Kaf design with
a Wiimstow
Audlo CS Totat
kit.
No elactronic or

Kef Constructor Seres basic kits {drive units and crossovers
only)
car fins. £6,50 Gl €88 50 carr /ins, €500

CS1A £84.00 carr./ins  £5.00
Design CD825/2R £88.96 plus carr/ins €500 | E70 £172.00 carr /ins €600 cs3

Design CD825/3R £144.00 plus carc.fins £5.50 - £205.00 carr fins £8.00 css €139 95 carrsins €550
Active versions of the tfiree B25 designs are available Totaiand PRO kits avarlable for E senes cs? £193.06 carr /ins £550

£100.50 carr ins. £500

Wilmslow Audio Catalogue post tree £1 50
Celestion Cabinet Handbook post free £1.00
Fane foudspeaker enclosure design post free £2 95
Peerless Manual for
Loudspeaker Constructors FOC,
ALL the abave £5 post free
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'@ Hitachi Oscilloscopes thehighestquaity  om £299

the most competitive prices + VAT

Hitachi Oscilloscopes provide the guality and performance that you’d
expect from such a famous name, with a newly-extended range that repre-
sents the best value tor money available anywhere.

V-212 20MH/ Dual Trace V-209 20MH7 Mini-Portable
(illustrated) V-509 SOMHz Mini-Portable
V-222 20MHz Dual Trace V-1050F  100MHz Quad Trace
V-203F  20MH7 Sweep Delay V-134 10MH7 Tube Storage
V-353F  35MH7z Sweep Delay V-1100  100MHz DMM/counter|
V-422 40MH/ Dual Trace VC-6015  10MHz Digital Storage

V-650F  60MH7 Dual Timebase VC-6041 40MHz Digital Storage

Prices start at £299 plus vat (model illustrated) including a 2 year warranty.
We hold the range in stock for immediate delivery.

‘ - Ei.. . For colour brochure giving specifications and prices ring (0480) 63570
2 Thurlby-Reltech, 46 High Street, Solihull, W. Midlands, B91 3TB

A wide range of high performance instruments that put professional
test capability on your bench.

COUNTERS — TF200 10Hz to 200MHz, TF040 10Hz to 40MHz, PFM200A
20Hz to 200MHz {(hand-held model); TP600 prescales to 600MHz, TP1000
prescales to 1000MHz

MULTIMETERS -— TM351 0.1% 3V digit LCD; TM356 0.25% 32 digit LCD:
TM355 0.25% 3V2 digit LED; TM354 0.75% 32 digit LCD (hand-held model).
TM451 003% 42 LCD digt with autoranging and sample hold

OSCILLOSCOPE — SC110A 10MHz, 10mV sensitivity, 40mm CRT with mm
graticule divisions.

THERMOMETERS TH301 —50°C to +750°C. 1° resolution; TH302 -40°C to:
+1100°C and —40°F to +2000°F, 01° and 1° resolution. Both accept any
type K thermocouple

GENERATORS — TG101 02Hz to 200kHz Function Generator, Sine, Square,
Triangle Waveforms; TG102 0.2Hz to 2MHz Function Generator, Sine, Square,
Triangle Waveforms; TG105 5Hz to 5SMHz Pulse Generator, Free-Run, Gated or
Tnggered Modes

LOGIC ANALYSERS — TA2080 8 channel 20MHz: TA2160 16 channet 20MHz

ACCESSORIES - Bench rack. test leads, carrying cases, mains adaptors,
probes, thermocouple probes. microprocessor disassembly options.
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For further information contact:-

Thandar Etectronics Lid, London Road, St lves,
Huntingdon, Cambridgeshire PE17 4HJ
Telephone’ (0480) 64646 Telex: 32250

47 thandar

ELECTRONICS LIMITED | -

I FIIN(:TION GENERAT OB
MR 0.1Hz-500kHz

* Sine, Square, Triangle, TTL  » Accuracy typically 1% of

output range
" *+ Typically 0.02Hz - 700kHz = Variab