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Bumper new edition of the Cirkit
Catalogue out now, containing
128 pages packed full of
electronic components and
accessories. Available from your
local newsagents or by post from
us. The Catalogue includes:

BATTERIES
BOOKS
CABLE

CALCULATORS
CAPACITORS
COMPUTER ADD-ONS
PRINTERS
CONNECTORS
CRYSTALS
FILTERS
BOXES
KNOBS

AEROSOLS

HEATSINKS

INDUCTORS

KITS AND MODULES
METERS
PCB MATERIALS
RELAYS
RESISTORS
SEMICONDUCTORS
MEMORIES
MICROPROCESSORS
'LEDs
LOUDSPEAKERS
SWITCHES
TEST EQUIPMENT
SOLDERING IRONS
TOOLS
TRANSFORMERS

R

7255

A complete high specification FM
tunerset from RF input to stereo audio
output.

UMI1286

Colour video modulator with 6MHz sound
channel. 40-01286

REWBICHRON II
Highly accurate time keeper, decodes and
displays MSF transmission. 12 or

40-07255

24 hour LED display. 41-00506
MSF RECEIVER

60kHz MSF receiver. )

Use with Rewbichron L 40-06002

VHF WEATHER SATELLITE RX
136-138MHz VHF receiver for orbitting
weather satellites. Low noise front-end,
PLL detector, audio amp, 6 channel. With

xtal for 137.50MHz. 40-02300
912017

Low noise RIAA EQ stereo pre-amp based

on HA12017 40-92017
PA105

The original, widely acclaimed HMOS power
amp. 100W RMS into 8 ohms. 40-90105
SPEAKER PROTECTION BOARD

Offers DC offset, thump and thermal

protection for PA105 or any other power
amplifier. 40-00505
MINI DRILL CONTROLLER

12-24V DC motor speed controller using SMVF-
technique to give constant speed. 40-29550
HEART RATE MONITOR

Effective ECG monitor gives audible and

visual indication of heart rate. Supplied
with program to display waveform on
the BBC.

RADIO CONTROL TX

A 4-channel proportional FM radio control
transmitter. 500mW output. 40-94445
RADIO CONTROL RX

Companion receiver. 27MHz, SN, based
around KB4446 IC.

41-02400

40-94446

54210

£550

£32.49

£1051

54252
£1038

£1650

£1040

5921

£15.00
£948

£1365

Tone Generator & Detector

TONE GENERATOR AND DETECTOR
Signal generator and detector for
signal tracing and fault finding in audio
circuits.

LOGIC PROBE

Universal logic probe for both CMOS
and TTL,

PS30

Lab PSU, voltage variable between 0-30
volts, current limiting between 10mA to

1A, In sturdy pre-drilled case. 40-13030

40-01010

58.90

£69.70

er and b

Kits & Modules

ng

Linear ICs

etter.

Device Stock no. Price
TLO081 61-00081 £036
TL082 61-00082 £047
TLO84 61-00084 £0.76
ZN414 61-00414 £0.82
EM380 61-00380 £145
CA3189 61-03189 £2.20
NE542 61-05420 £260
TDA2002 61-02002 £125
ULN3859 61-03859 £295
HA12017 61-12017 £0.80
Memories and

Microprocessors

Z80A 26-18400 £2.40
Z80A PIO 26-18420 £2.40
Z80A CTC 26-18430 £250
Z80A DMA 26-18410 £730
Z80A DART 26-18470 £6.10
Z80A S10/2 26-18142 £650
Z30B 26-28400 £7.80
Z80B CTC 26-28430 £7.80
28671 26-08671 £16.00
8251 26-08251 £3.10
8253 26-08253 £3.25
8255 26-08255 £2.90
6116P-3 26-36116 £325
6264 26-36264 £740
Z6132-6 26-06132 £1200
MC51L01P45 26-05101 £3.16
4116-15 26-24116 £159
4164-15 26-24164 £450
uPD41256C 26-24256 £7.00
2764-450nS 26-02764 £350
2732-200nS 26-12732 £4.90
2732-450nS 26-02732 £3.00
2764-250nS 26-12764 £350
2716 26-02716 £3.00
27128 26-27128 £5.90
27256 26-27256 £14.50

Please add 15% VAT to all advertised prices and 60p
post and packing. Minimum order value £5 please. We
reserve the right to vary prices in accordance with
market fluctuation.

Just send for our catalogue or visit one of our three
outlets at:

200 North Service Road, Brentwood, Essex. CM14
48G - (0277) 211490;
53 Burrfields Road, Portsmouth, Hampshire. PO3
SEB - (0705) 669021;

Cirkit, Park Lane, Broxbourne,
Hertfordshire. EN10 7TNQ - (0992) 444111.

I_To: Cirkit Holdings PLC, Park Lane,

|
|

41-01603 £1046 I

Broxbourne, Hertfordshire. EN10 7NQ.

I enclose £1.15. Please send me your latest

catalogue and 4 x £1 discount vouchers!

If you have any enquiries please telephone

us on Hoddesdon (0992) 444111

Name

Address

ETI11

Clrklt

Bigger Stock. Better Service.

-
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TRANSISTORS BFR39/40 30 {OC26 170 | ZTX300 13 | 2N3866 90| 25C2547 40

BFR41/79 25 |OC28 220 | ZTX3p2 16 | 2N3903/4 18| 25C2612 200
WA I F AC126/; 90 |HC441/61 34 |@FR8o/81 25 |OC3s 50 | 2Tx308 25 | 2nNagosse 15| 2sDasa 74 -
AC141/2 35 | BC477 22 IBrFRo8 105 | OC36/41 75 | ZTX304 17 | 2N3906 17| 25K45 80
B ﬁglgs gg BC516/7 30 | BFX29 28 |0C4a2/75 75 | ZT¥z26 30 | 2N4037 60 223{288 225
i " . 1 BC547/8 BFXat 45 |OC71/72 50 | 2Tx451 23 | 2N4058 15| 28483 225
250 High Street, WATFORD, WD1 2AN, HERTS. AC1B8  25(8C549C BFxge a5 |OC75/76 55 | z1x500 14 | 2Na0B1/2 15| 28085 225

‘MAIL ORDER & RETAIL SHOP ACY19/21 75 | BCS56/7 BFX85/6 35 |OCB1/82 60 | 21X501/2 15 | 2Na264 30| 3N128 118

. ACY22/41 75 | 855879 BFYS0/51 30 | OC83/84 70 | 2TX503 18 | 2Na286 25| 3N140 115
Tel: (0923) 37774 Tix. 8956095 WATFRD AD142 120 | 8CY38/40 85 30 |OC170/71 75 | zTXs04 25 | 2NA289 25| 40315 90

AD149 79 t 8CY41/42 30 35 |OC70 40 | ZTX531 125 | 2N4a314 78| 40318 95

AD161 4218Cy45 50 56 |OC200 75 | 2TX550 25 | 2N4400 25| 40324 100

ALL DEVICES FULLY GUARANTEED. SEND CHEQUE, P.Os, CASH, BANK DRAFT WITH | AD162 g(z) BCY58/59 368 | BFY64 40 Hﬁggé gg gm:ssn ‘2‘8 gxa;z: gg :8325/7 ;o

BCY70/71 18 120 8 487 347 0

ORDERS. TELEPHONE ORDERS BY ACCESS/MASTER CHARGE ACCEPTED. GOVERN- lecyr2 18 80 |TIP30A 35 | 2NB99 48 | 2N5135/6 30 | 40348 120

AF124/26 BCY78 30 50 (TIP30OC 37 | 2N706A 25 | 2N5138 25] 40360 80

MENT& EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERSWELCOMEP&PADD L1 | [ 3¢ S e 29 |nPata 38 | onros 25 | 2nmi72 28| ao3eiz 70

TO ALL CASH ORDERS. OVERSEAS ORDERS POSTAGE AT COST. PRICES SUBJECTTO 22;: Bg121 1?2 BSX26/29 32 ;:zmg :: g:s:g ) :g 2N5179 :5 40407/8 zgg
BD124 BSY26 35 31 1131/ 2N5180 45 40411

CHANGE WITHOUT NOTICE. AF239 80131/32 BSYS5  as |TIP32A 43 | 2N1302 45 { 2N5190/1 75| 40412 90

BC107 BD133 BU105 180 ; TIP32C 45 | 2N1307 70 | 2N5194 BO | 40467A 130

Export orders no VAT. Applicable to U.K. Customers only. Unless stated othewise, B8C1078 BD135 BUZ05 180 | TIP33A 70 | 2N1671B 160 | 2N5305/8 30 | 40468 85

VAT all prices are exclusive of VAT Please add 15% to the total cost including P&P. gg:gga Sg:ggﬁg; s‘dggg fgg H?gig ;g g::;ng 322 g“g:g;/s gg 2823; }?g

We stock thousands more items. It pays to visit us. Nearest Underground/BR Station: Watford High Street. | gciosc BD14Q BUY6SC 225 |TIP34C 105 | 2N2220A 28 | 2N5485 36 | 40673 75

Open Monday to Saturday: 9.00am to 6.00pm Ample Free Car parking space available. BC109 BD144/45 198 [ pDBOO1 250 | TIPI5A 120 [ 2N2221A 25 | 2N5777 45 71/2 90

BC1098 B8D158 BB |M22055 90 |TIP35C 130 | 2N2222A 25 | 2N5879 180
ELECTROLYTIC CAPACITORS: {Valuesn UF1 500v. 10uf 52: 47 78p:63V:0.47,10.1.5. 2.2.3.3 4.78p 1010p; BC109C BD184 35 | MJE170 150 |TIP36A 130 | 2N2368 25 | 2N6027 32 5

15,22 12p; 33 15p. 47 12p. 68 20p: 100 18p: 220 26p 1000 70p; 22C0 99p; 50V, 68 20p; 100 17p: 220 24p; | BC114/5 B0205/6 110 |MJE180 150 |TIP36C 140 | 2N2363A 18 | 25A671 250 :ggg 55
40V: 22 9p: 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 BD245 65 [MJE340 54 |TIP4TA 50 | 2N24B3/a 27 | 25A715 75 55
330 22 470 25p: 680. 100034 p: 1500 42p: 2200 50p: 3300 76p: 470092p: 16V:47,68,1009p:12512p:330 gc”g BD378 70 | MJE370 100 I”’“B 52 | 2N2646 48 250495 85 :8;0 55

. - . 26p. 4700 72p C137/8 BD434 70 i MJE371 100 IP42A 55 | 2N2904/5 28 S5C496 85 0 55
16p. 47 20p: 680 34p: 1000 27p: 1500 31p: 2200 26p. 8D517 75 |MJE520 50 |TIPA2B 58 | 2N2906/7 28 | 25C1061 250 | HC32 55

TAG-END CAPAGITORS: 64V: 2200 120p: 3300 145p; 4700 245p; 50V: 2200 95p; 3300 155p; 40v: 4700 | 51423 28180645 = 80 | MJES2] 90 | BEI20 70 | 2Neasea Eg 0 s caz 155
160p; 25V: 2200 70p: 3300 85p: 4000 4700 75p: 10,000 250p; 15,000 270p: 16V: 22.000 200p- BC1478 15| BOBY6A 150 | MJE3055 70 |TIP141/2 120 | 2N3053 25 | 25C1173125 [ HC74 70

- BC148  1218F115 - 45 {MPF102 40 |TIP147 120 | 2N3054 55 | 2SC1306 100 | HC8E 60
POLYESTER CAPACITORS: Axtal Lead Type SERERSE BC1488 15|BFts4/8 30 |MPF103 30 |TIP2955 70 | 2N305s 50 | 25C1307 150 | HC107 70
400V: 1nF. 1n5. 2n2, 3n3, 4n7. 6n8 11p: 100, 150 18n. 22n 12p; 33n. 470 SIEMENST BC149  12|BF187 35 |MPF104 30 | TIP30S5 70 | 2N3253 46 | 25C1449 95| HC108 75
88n 16p; 150n 20p. 220n 30p: 330N 42; 470n 52p; 680n 1uF 68p; 2u2 82p. uyoﬁ’y Capacitors BC149C 15| BF173 35 jMPF105 30 | TIS43 50 | 2N3441/2140 | 25C1678 140 | HC138 120
1000V: 1nF 17p; 10nF 30p: 15n 40p; 22n 38p: 33n 42p: 47n. 100 42p. BC182L 10|BF177 35 {MPF106 40 |TiS44/5 45 ) 2N3814/5180 | 25C1679 180 | HC153 35
E g E - 250V BC1B3L 10[8F178 35 {MPSAD5 23 [TISBBA 50 | 2N3663 20 | 25C1923 85 [ HC160 35
POLYESTER RADIAL LEAD CAPACITORS: 250V FEED-THROUGH e 2 BC1B4  10(BF179 40 |MPSAOS 30 | TIS80/81 30 | 2N3702/3 10 | 2SC1845225 | HC161 135
10n.15n,22n.27n6p; 33n,47n.68n.100n 8p: 150n 220n CAPACITORS an3. an7 8n8 BC18aL 10| BF184/5 35 {MPSA12 *20 |UC734 96 | 2N3704/5 10 | 25C1963 80 :g!g-ﬂ ;35
. " . X ; 10 ] | BC186/7 28 |BF194/5 12 |MPSAS5 - 30 | vK1010 99 | 2N3706/7 10 | 25C19857 80 165 270
10p; 330n, 470n 15p; 680n 19p; 1u5 40p: 2u2 48p. 1000pF/450V ] w‘g: lg: = 7P BC188 6/7 25 | BF198/8 18 | MPSAS6 30 | VN1OKM 85 | 2N3708/0 10 | 25C1969 160 | MC173 120
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Carbon Track, e 18 BC212  10|BF200 35 | MPSA70 40 | VN46AF 80 | 2N3713 140 | 25C2028 85 [ HC174 120
asV: 0.1uF. 0.22. 0.33 15p 0.47. 068 Rotary 0.25W Log & LIN Values, 3ansen 12p BC212L  12/BF224A 40 |MPSUO2 58 | VN6GAF 110 [ 2N3771 179 [ 25C2029 200 | HCI75 120
1516p: 2.2, 3.4 e s 6;1 K & 2K (L v R Ten s BC213 10| BF224B 40 [ MPSUO5 50 |VNBBAF 220 | 2N3772 195 | 25C2078 170 | HC240 195
0,15 16p; 2.2.3.3 18p: 47. 6.8 22p AFORE K SBiineaT ofly) 1000 P BC213L 12 |BF245 38 | MPSUDE 55 |VNBSAF 120 | 2N3773 210 | 25C2081 B85 | HC240 195
10 28p; 16V: 22, 3.3 16p; 4.7. 6.8. 10 Single Gang 38R oV BC214 10| BF256A 45 | MPSUs2 5 |ZTx107/8 12 | 2N3819 35 | 25C2314 88 | HC241 195
18p; 15.36p; 22 45p: 33, 47 50p; 100 5K—2M SingleGanglog&lin 35pSK | 1800 0 o BC214L 12| BF256B 50 | MPSU55 60 | ZTX108 12 | 12N3820 60 | 25C2166105 | HC242 135
95p; 10V: 15, 22.26p; 33.47 50p; 100 —2M  Single Gang DP Switch  85p5K— | y5o 30t yo0 Sggg;-’a 12 Sgg;/s gg MPSUSE 55 | ZTX212 28 | 2N3822/3 60 | 25C2335 200 :gg:; :gg
; BV: M D G 99 Z0n. ;
80p; 6V: 100 55p. 2 ofblelSang 8 ize0ogaron {op BC2568 35 |BF275 55 RF Chokes Miniature PCB type HC258 270
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS aortseon 25; BC3078B 15| BF336/7 35 HC373 225
100V: 1nF, 2,4, 4nF. 10 6p; 15nF. 22n 0.25W log and linear values 60mm 5800 30p 1uF ggg?g !135 ggggj :g W‘m 21“552:’712‘%722:0?13; 470, 100u, 220y, 330u, 470y . 33" HC374 225
30n, 40n 47n Tp; 56n. 100n. 2000 9p: 5K — 500K single gang 80p | 34p 2u2 50p BC327/8 12| BF494/5 4D |[22mH, 33mH, 43mH, 47mH . I T ek
50V: 470nF 12p. Graduated Bezels for above 450 " ACCESS BC337/8 12{BF594/5 30 [100mH, 220mH ....... . IR
CERAMIC CAPACITORS 50V: PRESET POTENTIOMETERS Orders CA30B1 180 | MC1310 135 | TLsoo 110|275 770"] F4450m50
Range: 0.5pF to 10nF 4p 0.1W Miniature Vertical or Jourz‘eg:?:rzzsgf CA3085 180 Mg|45106 sgg ;Los‘gz 40 | 7490 gs
15nF. 22nF 33nF; 47nF sp Horizontal, 100R to 4M7 gpf | [Oceraiinaugty CA3086 60 | MC1455 Lo62 60 | 7491 5
: | Caag MC1458 35 | T 7492 55
100nF/20V 7p 200nF/6vV 8p 0.25W Larger 100R t6 3M3 Horz  12p | g1 0923 50034 gé;ggéo %g NCises 300 Tt?)%%’; :3 7495 80 L8ie 48
0.25WLarger200Rto 47 Vertical  12p 7494 9o | 74C244 150 LS259 80
POLYSTYRENE CAPACITORS: . CA3120 90 | MC1488 70 [ TLO72CP 70 | 7400 g5 | 74C245150 [LS21 22 [1S260 70
10pF to 1nF Bp; 1.5nF to 12nF 104 34" cermet multiturn preset CA3140 40 [ MC1489 70 | TLO7ACN 110 | 745¢ 72 | 74Car3180 |LS22 22 | Ls261 100
pF to p; 1. P. 100 to 500K ] - 89p CA3180 80 | MC1484 895 | TLOB1CP 30 | 7497 170 | 74C374425 |LS24 50 | LS266 25
T60 | MKJ886-214 EY ] CA3161 180 | MC1485 300 | TLOB2CP 55 | 74100 w, | 740922550 |LS26 22 | Ls273

SILVER MICA (values in pF)

80
&
2,33.47.6.8,82. 10.12, 15, 18, 475 | MM5230D 698 | CAZ162 540 [ MC1496L 70 | TLOB3CP 75 | 74104 2] 74co23600 |LS27 22 {LSsz75 350

800 { MM5303 636 CA3189 260 | MC1596 225 | TLOBACN 100 | 74105 3] 74C925650 |LS28 24 |1s279 55

22,27, 33, 39, 47, 50. 56, 68.75. 82 750 | MM5307 1275 CA3240E 100 | MC1708G 90 | TLoe1CP 60 | 74107 40 LS30 22 {15280 180
85, 100, 120, 150, 180pF 15p each 400 | NIM5387A 865 | HA133BW 175 | MC3302 75 | uA2240 120 ;2}?8 g 748 1832 22 j1s283 70
200. 220, 250, 270, 300, 330, 360. . 400 | MM5B174 875 HA1388 235 | MG3401 50 | ua7asao 225 | FoiiQ 28 ‘Egg;’ 23 |f5s230 leo
390, 470, 800, 800, 820 21p each 175 | MM74C922 420 ICL7106 675 | MC3303 65 | ULN2003 75 | 74112 180 | S00 a5 (1230 25 tsggg ng
501 T200RTE sae200 30p each | 2147 300 | B1LS96 175 | RO-3-2513L 700 | ICL7107 975 | MC3s04 85 | ULN2004 75 | 7a115 10| S02 40 |;S35 33 | (2% 78
) . ] 2518 30 | 81597 175 | BO32513UGS0 | [CLrGt1 85 | MC340S 130 ULN2283 150 [ 74118 100 [ S03 40 |55 5% | (3558 130
3300. 4700pF 80p | 2532 350 | 81L598 175 | SAAS050 875 | ICL7660 MC3423 80 [ ULN2803 180 1 74118 150 | S04 40 [Sh7 75 | (Spe7 @m0
- 25032 450 | 8202 £25 | SFFE364 80O | ICLBOIBCC 350 | Mcasey o0 | UpCars. 275 7 05
MINIATURE TRIMMERS Capacitors 2563 500 | 8205 325 | SPO256 475 | 1La2lt 225 | MC4ots 00 | UPGroasH azs | r4121 s | Sos 4o | 1228 12 T
2-BpF 2-10pF 22p | p5eKDam 799 | 8212 220 | SPO2E6AL2 475 | ICM7216C £22 | MF10 300 | UPC1156H 205 | 74122 50| 809 LS51 22 | LS320 210
2-250F; §-65pF 30p | 2650° 75 | 8214 495 | TCJ3101J  £13 | ICM72174 750 | MFCE040 75 | UPC1182 425 | 74123 I3 810 40 4 s5> 25 | s3> 360
10-88pF 36p | 27165V 350 | B218 150 | TMS2716-3v 725 | ICM7224 €11 | MLa24 275 | UPC1366 195 | 74158 50 | o1 S0 lisss A | [S323 300
27128-250 400 | 8224 300 | TMS4047 100 | ICM7240 300 { NEE15 275 | XR2206 375 | 74128 55 | o02 60.1s55 25 | (5324 140
RESISTORS Carbon Film, miniature, Hi-Stab. 6% | 2732°4 350 | 8226 300 | TMS4164 200 | ICM7555 80 | NES23 225 | XRpe07 400 | 74132 €0 | se g |LS63 52 | LSads 150
RANGE Val 1-98 100 + | 2764-260 205 | 8228 310 | TMS4416-2 355 | ICMT556 140 | NE531 120 | Xmeg11 575 | 74136 63| 822 20 [1S73 28 | LS326 290
0.25W 202 — 10M E24  3p 1p 27C64 1000 | 8236 00 | TMS4500 €12 ) LA3550 250 | NE543K 225 | XR2216 675 | 74141 0| o35 B0 |LS74 28 | 15327 290
g - 27128-250 685 | 8243 290 { TM54532-3 350 | L43031P 240 | NE544 190 | xR22s6 360 | 74142 230} oo 5o |LS75 38 | LS347 120
05W 202 —4M7 E12 - 3p i TNEW 256K D" | 8250 £11 | TMS6D11 SO0 | LA4D32 285 | NE555 20 | ZNa0g 180 | 74143 250} o 79 |LS76 28 | 1S4 140
w 202 — 10M E12 Bp 4p RAM 150NS £10 | 82514 350 | 7159914 895 | LA44QD  35G | NE5SG 80 | Znata 80 | 7aias ‘85| Sdo a0 |LS78 34 | 18352 115
2% Metal Film 51a — 1M E24  6p ap 3242 @75 | 8253 1370 | TMS8927 £14 | LAd4422 320 | NE558 170 | ZN423E 130 { 74147 130 | S51 40 t§§3 $g L8353 85
1% Metal Fifm 510 — 1M E24  5p ap 4027 95 g:ggm 400 wggg:g £18 | Lorigo sz NESEO 350 | ZNazaE 130 | 74148 103 SB4 40 ioe:  |ag) heass a2
; ; .| ar1e-2000 135 20 £16 | LCr120 300 | NES64 NAZ5E 595 | 74150 S65 40
100+ price applies to Resistors of each yoe nor | 416" 5on 200 | 82575 400 | ULN2003 78 | LC7ia7 350 | Nesesa 120 | Znezee 200 | 4131 80| S7a 7o | IS0 g2 113383 149
ixed. 1416 33s | 8259 400 | UPD70G2 440 | LF347 120 { NES66 150 | 2Na27E 00 [ 74153 |70 585 295 55> 50 | Lg3e5 42
RESISTORS NETWORK S.1.L. e 250y jo27, giollWwoicor  £14) [[hast 50| NESSTy 140 | Zwizet 480 | 7awss 78 288, 1% {isss 45 {1Sles 42
. @ pins) 1000, 6800, 1K 2k2, 4K7, | 43324 250 E [54 SRR A 0 |NESTO e 74156 99 150 |Lsez 88 | (s387 42
7 Commoned: (8 pins) . . ) 4816-100rs 100 | B278 750 | WD2143 850 | LF356 90 | NE571 300 | Znase 815 | 74157 75| $113 120 |Ses 90 | Lsaes 42
10K 47K 100K 18p 486415 200 | 8282 450 | 780CPU 2.5 205 | LF356 90 | NE5532 150 | ZN1034E 200 | 74159 175 | 5114 120 |is107 40 | Lsara 80
8 Commoned: (9 pins} 509, 1809, 2700, 3300 1K | 5514 250 | 8283 450 | ZBOACPU4M3BO | LF3sT 100 | NESs3sA 120 | ZN1040€ @65 [ 74160 80| 5124 300 |iSi0s 45 |1S374 &0
2Kz, 4K7, 6KB, 10K, 22K, 47K & 100K 20p. 6116-150 295 | B284 550 | 280GTC 285 | LF:98 495 | OM335 850 | ZNA23aE 925 | 74161 90| 3132 30 116112 40 |Ls37s S5
, G1161-120 300 | 8268 £11 | Z80ACTC 310 | LMiD 325 | RC4136D e LS113 38 | LS377 100
. 61173004 575 | B738 £s5 | zeoBCPU  £11 | Lm3cia 30 | RGéssa 258 .30 |tsma 38 fisare 85
DIODES BRIDGE - hd 785 | 8T26A 99 | Z80 DART 650 | LM307 45 | SAB3209 S133 170 |LS122 55 ;1s3rg 127
: - b 750 | 8727 150 | Z80A DART 800 | LM30BT 75 [ SAB3271 S133 170 | L8123 60 |1s380 310
£14 | 8731 350 | 808 e8| Lmail 80 | SAB4209 s1ac 75 |-S124 120 |s3e2 310
350 | BTS5 90 | 260 DMA 785 | LM318N 150 | SG3402 S151 140 |LS126 37 115384 4s7
1A/5OV £11 | BT97N 90 | ZBUADMA 925 | LM319 180 | SL490 S153 140 tg}gg g; Ls3s5 310
AAY30 8 | 1Asi00V 20 850 | 38LS120 395 | Z8O IO 250 | LM324A 45 | SL6270CD si57 200 | [535 32 | L8386 50
BA100 10 | 1A/400V 25 azs | 9502 220 | 280APIO 315 | LM334z 125 | SN76227W sis8 190 |13 g4 | M33%0 0
BY100 15 |1a/600V 30 545 | 96374 250 | Z80S/0-1 BSD | LM335Z 130 | SN7647 §162 300 {8138 38 | Loooe o0
BY126 12 | 2a4/50v 26 350 | AM26LS31C 125 | ZBOASIO €8 | LM337 250 | SN76488 $163 300 | 2138 28 | LSees 195
BY127 10 | 2A7200v 40 550 | AM26LE32A 125 | ZBOASIO-2 €8 | LM339 40 | SN76489 S174 250 | 5139 48 | 5398 185
CRO3z 198 |2as00v 42 600 | AM26LS33 150 L1345 60 | SP8629 5178 200 | 515 90 | LS399 115
0OAg 10 [ 24/500V 50 550 | AMTS10 © £30 LINEARICS | |y34n 125 | SPoz56AL S188 180 | 5147 130 | (5445 125
0A47 10 | eas100v 83 650 300 LM3s8 50 | TAT0D2 48 S189 225 | 5148 115 | [S447 75
0AT0 9 [ 6A/400V 98 800 300 | 555Cmos 80 | LMa7y 210 | TA7120 S194 280 |(si51 55 |1Sags 130
0a7a 10 | 10’200V 215 178 harm© fo0 | 302 75 | Lm3rs 495 | TA7204 S397 330 |isiss 65 | sac0 1a8
OAB1 10 ] 10A'600V 298, 535 | COM8017 278 {709C & pin 35 | LM38O 80 | TA7205 3295 sop |LS194 120 | 1S540 100
0A85 10 | 2542007 240 240 | OB728 £33 | 710 50 | msain 178 | TA7222 Sos 520 |isiss 55 issar e
0A90 8 | 25A/600v 396 6530 £11 | DME131 275 [ 741 8 pin 15 | iM3aBe 190 | TA7310 8240 375 | -S156 55 | 1S624 155
0AB1 8 | BY164 56 §532RAINT 850 | DPB3C3 450 |747Ctd pn 70 | LM384 225 | TAAGBIA 8241 375 | L3157 47 | LS62s 120
0Ag5 8 6545RTC 888 | DF8304 350 | 748C 8 pin 30 | LM386 90 | TAA7CO 8244 475 |LS158 48 | 15640 150
0A200 8 6551ACIA 650 | D33647 @00 |735Bpin 185 | LM387 200 | TA380 5251 225 | LS80 B0 [LSe4l 140
oAZo2 8 00 | DS369IN_ 350 | 810 160 | LM383 180 | TABTOL2 se57 225 |L318) BO | L3645 195 A
NG 14 4 €20 { DSBBLS120 300 |9400CJ 375 | LM333 85 | TAD:CD S258 225 | 3162 a9 | raoon 87
1Ng16 5 220 | DS8820 110 [ ADCOBOE 1000 | LM3g4CH 380 | TBA12CS $260 70 | 'gyga 70 | Lsg70 150
1N4Q01/2 5 200 | 0S3830 140 | AY-1-1320 225 | LMiGOC 45 S262  £10 | 'S165 95 | LS673 850
1N4003 6 fum—— 275 | DS8B31 125 [Av-1-5080 99 | LM3jos 85 S287 200 || 5166 88 | LS674 850
1N4QO4/5 6 | Range 2v7 1 345 | DSBR32 200 | AY-1-5051 16C | LM3814 285 | TAD 5288 180 | 568 138 | [S678 275
1N4008/7 7 | 39V 400mW 850 | E3384 500 | AY1-8720 210 | (M3gic 285 | TBAI20S S289 200 |5165 90 | [(SEB4 300
P Lo & savdov 32 870 | E4%65 £28 | AV-3-1270 730 170 | TB29200 8301 350 |'5470 120 | (3687 300
iNsdor 12 TAs00vV 40 520 | FD1E91  £15 |A7-3-135C 350 300 | TRA933C 8385 280 15173 80
IN5404 16 EABOOV  4a &80 | FD177° 15 |Av-38510 390 ' 65 | TCA2Z0 gora 378 | stz 6o
1N5406 l SA300V &0 +50 | FD1781 £22 Eauklel?oﬁ Lif1458 35 | TCAZ70Q Saj2 380 |LS175 80
1N5408 9 BABOOV 90 150 { FD1795  £28 LM1&77 300 | TCA280A 8470 325 | -S181 1920
12;;1 4 12A100v 78 LM186O 400 | TCA940 sa71 eoo | L5183 188
iss2l, 12R5C0Y 96 (M3307 395 | TCASES sa72 oo | L3139 78
o 124800V 188 L142917 300 | T0A1004 sara aco 18131 52
BA/400V BT106 150 LM3500 7O | TDA100A s475 425 | g 1
6A/BOOV B ET118 180 LM3GGSN 55 | TGAT010 5571 300 LS}S% -7,0
34200V 54 | CipeD 36 LM3git 185 | TDA1D22 5573 450 | 2195 60
32400V 56 | Tigas 24 IHSSGELN 1250 LM3g14 300 | TDAYOR4 (2188 78
8A1COV 80 | Ticas 28 20 |WC1aze 100 LM3915 345 | TDAI034 7aLS ' |ISEE Y
8A300V 69 | Tigar 36 250 {MC1435 100 LM3316 300 | TDA1490 [S221 68
8ABOGY 2N5062 32 §25 | MC14411 875 LM1360c 110 | TDA2002 LS00 22 | 5540 80
124100V SNEGBS 38 750 | t1C1441e 725 (87220 280 | TGAZ003 L501 22 |is2a1 80
12A400V 2M444G £4 |1iC3242 590 M706B1 150 | TDAZOOA L1502 22 |is2a2 s0
. 12ABOOV 250 M515130 230 | TDAZOGE 1208 23 |Ls243 s0
varicars |BENEN 315 MEIB15L 320 | TDAZOZO [20e 25 |LS24s 70
{CAP: 16AS0GY 225 M51516L 475 | TDA2030 re0 a2 |is2as e8
16AB00Y 225 MB3s12 200 | TOBO7SY [S0s 22 |LS247 75
25V500V g 350 t1E3756 440 | TL17C (S0 22 |LS248 100
BB1058 40| 25A800V os0 |MGSEas 825 MC1204 250 | TL49TA LS11 22 |lS249 100
BB106 40| T28C0 ags (MC684E 625 {CA362CE 70 | MC13sT 90 | TL507 Ls12 22 |LS251 55
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Comb:= 8p
SWITCHES DIP SWITCHES VEROBOARD Ot | goT¥ IDC CONNECTORS PANEL RELAYS
TOGGLE: 2A, 250V (SPST) 4 way 65p; b way 80p; 8 way B5p; | 2% x 3% 1'31509 Combs 99p - METERS
SPST35p DPDF 48 10 way 125p (SPDT) 4 way 190p 2% x5 P 0
SUE-MI‘P’J TOGGLE Y Sy 3 110p e — sﬁﬁ Tal‘;gk? Eeerggel; Fgr:radw 80 x 46 x 35mm Miniature, enclosed, PCB mount
SPSTonjolf  58p a5 125p s % 2 & % 0-504A i
SPDT crover  64p ROTARY SWITCHES 3ux 17 420p | Varoblock  430p st angle 9 E3% [ 010048 e A s
SPDY centre off 85p (Adjustable Stop type) 4% x 17 590p | SDEC  oar P 0-500uA 195, 1D A1 30V DG or 2ROV AG. 195p
SPDT biased both | poler2 (o 12 way. 2 poler2 lob way:3pole/2 o | VO Board  198p | Eurobreadboard 10 way 65p 65p 65p 100p | O-1mA :
ways 105p | 4 way. 4 poles2 o 3 vy 48p | DIP Board  89%P  Gmboard1 578p | 18way  75p Tsp @0p  — | O-5mA DOUBLE POLE Changeover, 64 30V
OPOT6 lags 80P VeroStip __95p | S e 552 20way  S0p 90p @5p 1gsp | O-1OmA 0C or 250V AC
DFDT centre off 88p . VERO PINS per 100 i3sop | 26wsy 105p 110p 115p 230p | O-50mA RL-113 53R Coil, 6V DC (5V4 10 9v9) 190p
DPDT tiased hoth ROTARY: Mains DP 250V 4 Amp on/off 8P | gingie ended  55p 34way 115p 130p 135p 320p &;88m2 RLE-111 205R Col_ 187 DO (10V7 10
ways 145p. Dcuble endgd  60p VERO TOOLS 40way  140p 145p 150p 335p | T30 m 19VE) 195p
DPDT 3 posstions Wire wrape S/E155p | o 0 50 way 185p 170p 175p 350p RL8-114 T40R Coil, 24V DC {22V to
onion/on 185p ROTARY: (Make-a-swntch) Wire wiape D/E255p_| SPOL 132 | 60way  195p 210p 225p 495p | O-2A arv) 200p
4-pole 2 way 220p Make 2 muilmway switch Shatting assembly e ebe S/ 22298 | cutterstSop 0-25V
: : FERRIC CHLORIDE | pin Insertion 0-50V
has adjustable stop Accommodates up to 1 13 bag Anhydrous Tool 185
SLIDE 250V: § walers (max & pole/12 way + DP swiichy | 1,2 229 FOnYero a0 P 0-300V AC  465p
DPDT 1A 14p Mechanism anly 30p EURO CONNECTORS
DPDY 1A c/off 15p - VE:IO wmestgop é’éggfgé: . d” 0 > EC . é}g}'ﬁfﬁber MODULATORS
DPOT 1.4 13p er + $poo 0id Flashe aman Socker tae  Plug
WAFERS: imake before break) to It the above | Spare spool  75p | Plussparetip 100p Contacts S kogle S Angle CRYSTALS |Wideband 8MHz 550p
PUSHBUTTON 6A switgh mechanism 1 pole/12 way. 2 pole/6 5 R DING1B17
with 10mm Bulton way: 3 pole/d way.4 pole/3 way, 6p/2 Way 65p CORRERICLAG,BOARDS 31 way 125p — — 175p 32.788KHz 100
SPDT latching 150p Mains DP 4A Swiich to ht 5p DiING 1812 100KHz 400
Fiore  Single Ooudle BUZZE
DPDY latching 200p Spacers 4p. Screen 6p. Ix32A+B 200p — 175p185p | 200KHz 370
DPDT moment 200p sg”lz)i(sg” ?sggg ?‘SSS BINAEA P P A55KH 370 |minature, solid-state 6V.9V&12V  70p
12 2x32A+C 225p — 185p210p | 1MHz 265
Mint Non Locking ROCKER SWITCHES 6'x12" 1750 2259?6 DINA1612 3 x 32 1.008M 275 |PIEZO TRANSDUCERS PB2720  70p
Push to Make 15p ROCKER. 547250V SPST 28p G$ - A+B+C 280p 290p 295p 300p | 1.28MHz 450
Push to Break 25p ROCKER: 10A/250V SPDT 38p 57 SOCKETS CONNECTORS 1.6MH2z 200
ROCKER: 10A/250V DPDT c/off 95p 1 156" 1.8MH2 545
DIGITAST Switch ROCKER 10A/250V DPST with neon ~ 85p Pro' v‘c’r'; 2x6way - T5p DL P'-gglé:'fﬁgg" RIBBON cApLE | 18432M 200 | P-OE:RSEPEAKERS
ASSgV;&;dEESLDUfS 3 8 pin 8p 25p ;:‘2 ::? - :22: 14 on 40p 95p price per foat gg?;gM ggg 21:':;':{:. 2'4in. 3in 80p
THUMBWHEEL M front mounting switches 1pn 10p 35D | 546 wsy 175p 160p Lofon 958 :gg" Grey Color | 3'yaMHz 240 |2.ain 401 6410 or 80 80p
Decage Switch Module 275p 16 pn 10p 42p | 5,57 45y 200p 170p = D': 150" 2009 3.278M 150 |6"x4"8a 200p
BC.D. Switch Module 298p 18pin 16p 520 | 3,55 way 150p — ol 2009 2559 10way 15p 28p | 5040 95 |77 x5 8n 225p
Mounting Cheeks (per pair) 75p 20pin 200 80P | 5,05 yay 250p 245p IR P Pl 16 way 25p 40p | Fegeqm 300 {8 x5" 80 250p
2 pin 22D B5P | .05 way t180p — 20 way 30p 50p 40MHz2 140
24 pin  25p 70P { 5:30 wey 280p ~ 24 way 40p B5p 4.032MHz 290
{Ribbon Cabie Assembly 28 pin  28p 80 - 28 way 55p 80 -
JUMPER LEADS (Ribb: Cabie Assembly) s P P | 536 way 300p ZIF TEXTOOL y p D 415430M 150 MONITORS
Length 14 pin 16 pin 24 pin 40 pin 40pn  30P 80P | ara0 wer 3208 — DILSOCKETS |34 way B0p 850 | idaoien o9
GAS/SMOKE Single ended DIP (Header Plug) Jumper 2443 vzy 400p — 4D way 70p 90p | yeoati® 200
DETECTORS | 24 incries 145p 185p 240p 380p 2475 wey 800p — 24 pin 550p) 50 way 100p 1359 | 4 gonws 202 |® ZENITH — 12 Green, Hi-
. Double ended DIP (Header Plug) Jumper ~ - ig o gogp 64 way 120p 160p | 5oy, 150 Resolution Popular £66
TGS812 or 12 inches 198p 215p 315p 480p SIL SOCKET 0.1” Pitch 20 way 65p Dt ol 5.185MHz 300 p
TGS813 24 inches 210p 235p 345p 540p NTEX SOLDERING IRONS - 5.24288M 390 |® MICROVITEC 1431 Standar
£6 each 36 inches 280p 370p 480p 525p A o D’ CONNECTORS 8.0MHz 140 Res, Colour RGB input
Holders for 1DC Female Header Socket Jumper Leads 36 clsw 525p; CS17wW 545p 9 15 25 6144 MHz 140 14” incl cable £185
40 20pin 26 pin 34 pin 40 pin claw 550p; XS25W 570p way way way way | g5536MHz 225 N
Zbovgl0D Singleended  160p 200p 260p 300p Saare Bits 85p; Elemerts  230p Male 7.0MHz 150 |® MICROVITEC 1451, 14"
Double ended 290p 370p 480p 525p Iron Stand 175p; Heat Shur:  30p Solder lugs 55p 80p 120p 150p | 716BMHz 175 Medium resolution £229
Angte pins 110p 175p 225p 300p 7 7328MHz 250
VOLTAGE REGULATORS SOLDERCON PINS PCB pins 100p 100p 180p 250p | 7 §aMHz 200 |® KAGA 12" Medres RGB
1A TO220 Plastic Casing Ideal for making SIL Femals 8.0MHx 140 Colour. Has flicker-free charac-
TRANSFORMERS +ve —ve or DiL Scusets Solder lugs 80p 125p 180p 275p | gpgg3azM 395 ters Ideal for BBC, Apple, VIC,
3-0-3V, 6:0-6V: 9:0-8V; 12:0-12V, 15-0°15V @ 5V 7805 45p 7905 50p 100 pns 45p | Angle pins  150p 200p 260p 390p | ggg723M 175 Py
100mA T30p 12V 7812 45p 7908 50p 500 pins 185p | PCBpins 100p 125p 195p 355p | gooMHz 200 | etc (car £7)
ting. Miniature, Sphit bobbin 15V 7815 45p 7912 50p 10.0MHz 170 b
R S 18V 7818  45p 7915 50p Covers 7sp 70p 70p 850 | 1ozamHz 200 |® KAGA 12" As above but
3VA: 2x6V/0.25A; 2x3V/0.15A; ! )
2x15V/0,2A 235p 24V 7824 45p 7918 50p . ) 10.5MHz. 250 Hi-Resolution  £310 (car £7)
BVA: 2x6V/0.5A, 2x9V/03A; 2x12V/025A; 7924 50p ALUM BOXES IDC 25 way D' Piug 385p: Socket 450p 10.7MHz 150 | @ Gonnecting Lead for KAGA
2x15V/0.2A 280p 100mA TO92 Plas(:x;:cpack_a,geo . 2 x2x1 5 1Egp 120MHz 150 £3
StandardiSpiil Bobbip tyve: SV 7eios son =% P LiEnd, 1635 25 way ‘' CONNECTOR (RS282) | 1331814M 379 jage £ :
D 8V 7808 30p  — L axax2’  108p Jumper Lead Cable Assembiy 15.0MH2 155 |Carriage £7 Seauricor
2x15V/0.25A | Geariel P -
12V 78Li2  30p 79L12  45p 4%4x2'2  120p | 18 iong. Single end Mals 475p | 160MH2 200
j2VA4 PRASVIALIZXS V1A 2X9V/06A 2x12V/ 15V 78L15  50p  79L15  45p 5x4x12'  99p 8" long. Single end, Female 510p | 18.0MHz 1o | BT TELEPHONE
A T TR e [ icLree0  245p TAABSO 50p | 5x4x2'y 120p | 36" long. Bouble Ended, M/M 995p | 18432M 150
ooy v 2Aam 2N A ISV | 'acanna 375p  TOAl412 ~ 450p | 5x2%x1:" 90p | 36" long. Double Ended, F/F £10 | 19.968MHz 150 CONNECTOR
o VAR P 2 SRR OV 2R N 15 e RC4195 180p  7BHUS+5V/5V550p | 5x2%x2: 130p 6" long. Double Ended. M/F 985p | 20.0MHz 150
2 v 3 A0 LM308K 135p 7BH12+12V/5A 6xaxa 120p 24.0MHz 150 |LJU1/4A  MiniLine Master 435p
2X20V/.2A,2x25\/1 A 2x30V/0.0A 520p(60p B ) 5 6x4x3  150p 24930MHz 325 [LJU1/6A MiniLine Slave  205p
SOVA: Oumuts +5V/SA. +12V. +26V, —5V, LM317K 250p 7BHG +5Vto + 25v 7x5x3 180p AMPHENOL CONNECTORS 26 69M 150 {LJU2/4A  Line Master 370p
—12V at 820p (80p pap) LM317KP 450p 585p 8x6x3" 210p IDC SOLDER | 27.648M 170 |LJU2/BA Line Slave 250p
100VA: ZX‘ZV/“A: 2x15V/3A;  2x20V/25A; LM323K 450p 7BHG 5V to 10x4x3  240p | 24 way IEEE plug 465p  460p [ 27.145M 180 |LJU3I/4A  Flush Master 370p
2x25V/2A; 2x30V/1.5A. 2x50V/1A  955p (T5p} LM337 175p  —pav/saA 785p 10x7x3"  275p | 24 way \EEE socket 485p 480p | 38.666714 240 [LJU3/BA  Fiush Slave 240p
P&P charge to be added over and above our nor- LM723 var 3Cp 12x5x3 280p 36 way Centronics plug 375p 380p 48.0MHz 240 LJU10/3A Dual Spiitter 550p
mal postal charge 78540 225p 12x8x3"  295p | 36 way Centranics socket 480p 450p | 100 OMHz 295 4 WAYBT Plug 65p
CcMOos 4075 25 | 4543 70 s EC A 0 E'R
» @ BlEE Bl oo Turneo pin | SPECIAL OFF SPECTRUM 32K UPGRADE
4000 20 | 4077 253 3549 4% | ELECTRONICS Low Profile
4001 25| 4078 25| 4 Professignal 1+ 10+ .
4002 25 | 4081 gg ga5s ‘gg TEserT DIl SOGKETS Upgrade your 16K Spectrum to full 48K with our
4082 s with clips ; K et L
1o 22| 4085 60 | 4556 55 | T1L208 10 O 3201276425008 220p 20sp| RAM Upgrade Kit. Very simple to fit. Fitting
2008 80 | 4088 60 | 4557 250 | TIL211 GRN 14 16 pin 32p instructions supplied. .
4009 4089 125 | 4558 120 | TiL212 Yel 14 18 pin 38 .
pras 45| 2093 40 | 4559 385 | TIL220 2" Red 12 20 bin 25| 27128-250n8 3s0p 923D £18
4011 25 | 4092 70 | 4560 150 | 2* Graen, Yellow or 22 pin 48p
4012 25 | 409s 95 | 4561 104 | Amber 14 24 pin 52p|6116LP-120n5 200p 195p §
4013 35 | 4096 100 | 4562 350 | 0.2° Bi colour 28 oin gop
4014 4097 275 | 4568 160 { Red/Green 100p pin D ~
481 5 2 4098 80 | 4568 250 | Green/Yellow 115p B284LP-150n8 480p 475p
401 40 | 4099 110 | 4589 175 | 0.2° Tri colour B C IC o
L R b | e COMPUTER CORNER BC MICR
4018 €0 | 4161 96 | 4580 255 | MiBrightnessRed 58
B2 BmIDLRIEEEISUERYE | L e =: |  WORDPROCESSING
4020 8o} 4163 ol Sy 88 | e EPSONFX100 Printer £420
4021 60| 4174 sefilees 100 [[FissRingireg) ® EPSON LX80 Printer £225 PAC KAG E
4022 70| 4175 105 | 4584 55 | 0.2" red 55 5 [Eoson B, oo e
4023 30| 4194 105 | 4585 55 | Square LEDs, Red, N RXAO F/T Printer
4024 50 | 4408 850 &I ;'430 Green. Yeliow 30 ®  KAGA/TAXAN KP810 Printer £235 A complete wordprocessing package (which can be
2852 2(5) Zg?g ?gg 23855 gg LEE‘:"Q 8512 bl : g:g’]‘fgé:;’:{"(:%*o Printer g?: heavity modified to your requirements. maintaining large
pres is Foits 750 | 20067 45 | Roa GreenorYellow18 aisywneai discount). We supply everything you need to get a BBC
4028 45 Z::g ggg :g?gg 2?2 ;nzngu!ar LEDs is Cable for anove printars to interface with BBC ¢ ars £7 gﬂéﬂgnrsut?:tlnré% as a word-processor. Please cail in for a
4029 75 Q e
4030 35 | 4419 280 | 40101 130 | Green or vellow 22 ® TEXEPROM ERASER — Erases Lp 12 n Exampie Package:
gost  aso)) PA5Z  TIOfl 40102 140 ||LDenillntalnec a8 safety switen. ... £30 BBC Micro. with DFS Interface, Wordwise, Twin 400K
4032 65 | 4435 850 140103 412 | SFH206 Detector 118 ® SPARE UV Lamp Butb £8 EPSON Disc Drives. 12" High-res green monitor, Brother
4033 130 | 1440 900 [ 40104 120 | TIL32 infra Red 52 3 S Ae ey R s a ool i o L
4034 146 | 4450 380 | 40105 220 | 7IL78 Detector 55 O EUAe cases . = [ HR15 Daisywl esl printer, Beebcalc atabase software
4035 70 | 4451 350 | 40106 60 | TIL38 50 ® 8278 9%:" Fan Fold paper«10CC sheets . £7 (Carr. 150p) on Disc, 10 3M Discs, 500 sheets of paper, 4way mains
4036 250 { 4480 450 | 40107 55 { TIL1oC 75 trailing socket, manuals and all cables.
4037 115 | 4500 395 | 40108 325 | BARGRAPH. Red 10 (Securlcor Carrlage chargs on printers is £7)
4038 75 } 4501 40 [ 40109 100 | segments on|y: £999
039 280 | 4502 o2 |fsoaa  peas |SOLATORS CALLINATOURSHOP FORADEMONSTRATION ON ANY OF THE ABOVE
3040 gg 4504 100 | 40161 194 4 145 ITEMS. BE SATISFIED BEFORE YOU BUY OR WRITE IN FOR OUR
2042 50 | 4505 350 | 40163 75 |iLD74 145 DESCRIPTIVE MICRO PERIPHERALS LEAFLET.
4043 a5 | 4506 100 | 40174 75 | ILQ74 275
4044 50 | 4507 45 | 40175 75 | TIL1Y1/2/4 1/,73%
4045 110 | 4508 130 | 40181 220 | ILCT6 Darlington 135 5 /4 DRIVES BBC & M'CROCOM PUTER
4046 60 | 4510 55 { 40182 80 | TiLy17 125 f th BBC Micr
4047 60 | 4511 55 | 40192 75 | 4N33 Photo or e iCro
2048 55 | 4512 55 | 40193 95 | Darlington 136 & Acc ESSORI ES
4049 20 | 4513 150 | 40194 70 |
2050 351 4514 115 | 40195 75 | 7 Segment Dlsplays (AFX’I Dnvess are‘SUpzl'Sijﬁ?se%W'th
4051 701 4515 115 | 40244 196 | TIL312.3" CA ower Supply and Utilities Disc BBC Model B Only £299
2052 80 | 4516 55 (40245 196 | TIL313.3"CC 120 N B ST ) _
4053 60 | 4517 2;5 38557 ;gg pLﬁg; g (CJA }28 €8200 — Epson Single %, 40 track Double si s1o7 We stock the full range of BBC Micro peripherals,
4054 85 | 4518 0 73 228500 Hhg s s g L i 14 sieerrarR s Hardware & Software like, Disc Drives (Top qualit
4055 85 | 4519 35 |40s7a 220 |TL720:730 140 | g (54008 — Mitsubishi Single 400K, 8T, Double sided GICATRES, (Top quality
4056 85 ) 4620 55 (45106 586 |OL704.3°CC 125 40 track switchable £130 Cumana & Mitsubishi), Diskettes, Printers, printer,
4521 115 DL707 .3" CA 125 - :
4051, e e 3 P, 2 ®  CD400 — Epdon Yein 400K, 40 track, Double sided. ) Paper, Interface Cable, Dust Covers, Cassette
4060 70 | 4526 60 | OGP71 120 | FND500 130) Wl "7 s n e rml vl €175 Recorder & Cassettes, Monitors, CanectorS(Heady
4061 500§ 4527 95| 9akz oo [foiSreanica 150 ©  CDBOOS — Mitsubishi Twin 800K, 80T, 40/80 track switchable made Cables, Plugs & Sockets). Piotter (Graphic
ree . d
Ao02 98e 1 4529 145 | 8Px25 250 |a-2 TRedCA 180 | oo : £230 Tablet) EPROM Programmer, Lightpen Kit, Joys-
4066 45 | 4530 90 | BPW21 320 {.37%7GreenCA 150 e TWIN stc dnva case wnn PO\- ersuppw ticks, Sideways ROM Board, EPROM Eraser,
13 Digi 5 3 i i i
ier wslamy  leg T s |Lobombiis 498 o 2?“(’;3?‘6;‘?’""“ e ToR PRl ,2?:; Machinecode ROM. The highly sophisticated Wat-
ng'e Drives wi Wer Su| e su i 9
4089 25| 4534 365 LCO G Dgits 625 e Al o eHSUpBIy SIS Do) ford's 16K BEEB DFS. WORDWISE, BEEB-CALC,
4070 22 jggg 2gg gﬁg?_cr‘gg g‘g:‘g;l 225 {Securicor Carriage on Drives £7) Software (Educational Application & Games),
4071 !
A 22 | 4530 g0 Switch simiar to RS ®  DISC INTERFACE KIT complete ... . €75 BOOKSs, etc, etc, Please send SAE for our descrip-
4073 25 | 4541 95 Comp’s 235 ® DFS Manual (comprehensive) (NO VAT) ... . E7 tion leaflet.
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OVP POWER" .-‘AMPLIFIER  MODULES
OMP PO 2 AMPLIFI V O U E Now enjoy a

world-wide reputation for quality, reliability and performance at a realistic price. Four models
available to suit the needs of the professional and hotby market. i.e., Industry. Leisure,
Instrumental and Hi-Fi. etc. When comparing prices. NOTE all modeis include Toroidal
power supply, Integral heat sink, Glass fibre P.C.B., and Drive tircuits to power compatible
Vu meter. Open and short circuit proof.  Supplied ready built and tested.
OMP100 Mk !l Bi-Polar Output power 110
watts R.M.S. into 4 ohms, Frequency Res-
ponse 15Hz - 30KHz +3dB, TH.D. 0.01%,
S.N.R. —118dB, Sens. for Max. output
500mV at10K, Size 355 X 115 X 65mm.
PRICE £33.99 + £3.00 P&P.

OMP/MF100 Mes-Fet Output power 110
watts RM.S. into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz —3dB, Damping Factor
80, Slew Rate 45V/uS, T.H.D. Typical
0.002% Input Sensitivity 500mV, S.N.R
—125dB. Size 300 X 123 X 60mm. PRICE
PRICE £39.99 + £3.00 P&P,

"OMP/MF200 Mos-Fet Qutput power 200
watts RM.S. into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz —3dB, Damping Factor
250, Slew Rate 50V/uS, T.H.D. Typical
0.001%, Input Sensitivity 500mV, S.N.R.
—130dB, Size 300 X 150 X 100mm. PRICE
PRICE £62.99 + £3.50 P&P.

OMP/MF300 Mos-Fet Output power 300
watts R.M.S. into 4 ohms, Frequency Res-
ponse 1Hz - TOOKHz —3dB, Damping Factor
350, Slew Rate 60V/uS, T.H.D. Typical
0.0008%, Input Sensitivity 500mV, S.N.R.
—130dB, Size 330 X 147 X:102mm. PRICE
PRICE £79.99 + £4.50 P&P,

NOTE: Mos-Fets are supplied as standard (100KHzbandwidth & Input Sensitivity 500mV}. If required,
P.A version (B0KHz bandwidth & Input Sensitivity 775m¥). Order — Standard or P'A.

Vu METER Compatible with our four amplifiers detailed above. A
very accurate visual display employing 11 L.F.D. diodes (7 green, 4
red) plus an additional on/off indicator. Sophisticated logic control
circuits for very fast rise and decay times. Tough moulded plastic
case, with tinted acrylic front. Size 84 x 27 X 45mm.

PRICE £8.50 + 50p P&P.

A PR

e

LOUDSPEAKERS 5” t0 15” up to 400 WATTS R.M.S.
Cabinet Fixing in stock. Huge selection of McKenzie
Loudspeakers available including Cabinet Plans. Large
S.A.E. (28p) for free details. " i

POWER RANGE

8" 50 WATT R.M.S. Hi-Fi/ Disco.
. 20 oz. magnet. 1%" ally voice coil. Ground ally fixing escutcheon. Res. Freq. 40Hz. Freg Resp. to

6KHz. Sens. 92dB. PRICE£10.99Available with black grille £11 99 P&P £1.50 ea.

12" 100 WATT R.M.S. Hi-Fi/Disco

EO oz. magnet. 2" ally voice coil. Ground ally fixing escutcheon. Die-cast chassis. White cone. Res

req
25Hz. Freg. Resp. to 4KHz. Sens. 95dB. PRICE £28 60.+ £3.00 P&P ea.

McKENZIE

12”7 85 WATT R.M.S. C1285GP Lead guitar/ keyboard/Disco. .

2" ally voice coil. Ally centre dome. Res. Freq. 45Hz. Freq. Resp, to 6.5KHz. Sens. 98dB. PRICE £28.76
+ £3.00 P&P ea,

12~ 85 WATT R.M.S. C1285TC P.A /Disco 2" ally voice coil. Twin cone.

Res. Freq. 45Hz. Freq. Resp. to 14KHz. PRICE £29.80 + £3 00 P&P ea. '
157 160 WATT R.M.S. C15 Bass Guitar/Disco.

3" ally voice coil. Die-castchassis. Res. Freq. 40Hz. Freq. Resp. to4KHz. PRICE£54.99 + £4 Q0 P&P ea
10" 60 WATT R.M.8. 1060GP Gen. Purpose/Lead Guitar/Keyboard/Mid. P.A.

2" voice coil. Res. Freq. 75Hz. Freq. Resp. to 7.6KHz. Sens. 99dB PRICE£19.15 + £2.00 P&P
10” 200 WATT R.M.S..C10200GP Guitar, Keyboard, Disco.

2" voice coil. Res. Freg. 45Hz. Freq. Resp. to 7KHz Sens, 101dB. PRICE £51.00 + £3 00 P&P.
15" 200 WATT R.M.S. C16200 High Power Bass.

Res. Freq 40Hz. Freq. Resp. 10 5KHz. Sens 101dB. PRICE £59.45 + £4.00 P&P.

16" 400 WATT R.M.S. £15400 High Power Bass.

Res. Freq. 4CHz. Freq. Resp. to 4KHz. Sens. 102dB. PRICE £85.00 + £4.00 P&P.

WEM

57 70 WATT R.M.S5. Multiple Array Disco etc.

1* veice coil. Res. Freg. 52Hz. Freq. Resp. to 5KHz. Sens. 89d8. PRICE £19.99 + £1.50 P&P ea.
8" 150 WATT R.M.S. Muitipie Array Disco etc

1" voice coil. Res. Freq. 48Hz. Freq. Resp. to bKHz. Sens. 92d8. PRICE £29.49 + £1 50 P&P ea.
10” 300 WATT R.M.S. Disco/Saund re-enforcement etc 1
11" voice coil. Res. Freq. 35Hz Freq. Resp. to 4KHz. Sens. 92dB PRICE£33.49 + £2.00 P&P ea.
12" 300 WATT R.M.S. Disco/Sound re-enforcement etc.

114" voice coil. Res. Freq. 35Mz. Freq. Resp. to 4KHz. Sens. 94dB. PRICEF41.49 + £3 00 P&P ea.

SOUNDLAB (Full Range Twin Cons)

5”60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc.

1" voice coil. Res. Freq. 63Hz. Freq Resp. to 20KHz. Sens. 86dB. PRICE £9.99 + £1.00 P&P ea.
64" 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc.

1" voice coil. Res. Freq. 56Hz. Freq. Resp. to 20KHz. Sens. 89dB. PRICE£10.99+ £1.50 PRP ea
8" 6Q WATT R.M.S. Hi-Fi/Multiple Array Disco etc.

14" voice coll. Res. Freq. 38Hz Freq. Resp. to 20KHz, Seris 89dB. PRICE £12.99 + £1.50 P&F ea
10" 60 WATT R.M.S. Hi-Fi/Disco etc.

L 174" voice coil. Res. Freq. 35Hz. Freq. Resp. 10 15KHz. Sens. 89dB. PRICE £16 49+ £2 00 P&P

P

HOBBY KITS. Proven designs including glassi i
ibre printed circuit board and high quality ;{"
‘components compliete with instructions.
FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive
microphone. Range 100/300 metres. 57 x 46 x 14mm (9 volt)
Price: £8.62 + 75p P&P.

3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controlted
professional performance. Range up to 3 miles 35 x 84 x 12mm
(12 voit) Price: £14.45+ 75p P&P. -

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
RECENER 27MHz. Range up to 500 metres, Double coded modulation.
Receiver output operates relay with 2amp/240 voit contacts, ideal for
many applications. Receiver 90. x 70 x 22mm {9/12 volt). Price:
£17.82 Transmitter 80 x 50 x 15mm (9/12 volt). Price: £11.29
P&P + 75p each. S.AE. for complete list,

i
;-
3 watt FM
Transmitter

) POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL
| ORDERS WELCOME, SCHOOLS, COLLEGES, GOVERNMENT
BODIES, ETC. PRICES INCLUSIVE OF V.AT. SALES COUNTER
VISA/ACCESS/C.0.D. ACCEPTED.

* PRICES INCLUDE V.A.T. x PROMPT DELIVERIES * FRIENDLY
SERVICE * LARGE S.A.E. 28p STAMP FOR RR T Li

BURGLAR ALARM IDEAL forer-

Better to be ‘Alarmed’ then terrified. shops, Factories,
Thandar's famous ‘Mindelr‘ Bsurgl?ré\larm SysteT. Offices, .Home,
Supenor microwave principle. Supplied as three units,

corelplele with interconnection cable. FULLY etc. S u,")DI'Ed
GUARANTEED. ready buit.
Control Unit — Houses microwave radar unit, range
up to 15 metres adjustable by sensitivity control.
Three position, key operated facia switch — off — test
— armed. 30 second exit and entry delay.
Indoor alarm Electronic swept freq
" 104d8B output,

Qutdoor Alarm — Electronic swept freq. siren. 38dB
output. Housed in a tamper-proof heavy duty metal |
case.

Both the control unit and outdoor alarm contain re-
chargeable batteries which provide full protection
during mainsfailure Power requirement 200/250 Volt
AC 50/60H2. Expandabie with door sensors, panic
buttons etc Complete with instructions

SAVE £138.00 Usual Price £228.85
BKE's PRICE £89.99 + £4.00 P&P

? Why buy a collaction of self-assembly boards!

OMP LINNET LOU DSPEAKE'S

The very best in quality and value. Made specially to suit 1odays
need for compactness with high sound output levels. Finished in
hard wearing black vynide with protective corners, grille and carry
handte. All models 8 ohms. Full range 45Hz - 20KHz ‘Size 20" X
15" X 12". Watts R.M.S. per cabinet. Sensitivity TW. 1mtr. dB.

OMP 12-100 Watts 100dB. Price £149.99

per pair. .

OMP 12-200 Watts 102dB. Price £199.99

per pair. Delivery. Securicor £8.00 per pair

olJ19

siren,

1 K-WATT
SLIDE DIMMER
* Control loads up
to 1Kw
* Compact Size
43,7 X 17 X 21"
* Easy snap in fix-
l ing through panel/”
cabinet cut out
* Insuiated plastic
case
* Full wave con-
¥ trol using 8 amp
triac
* Conforms to

(’ STEE RACK AMPS

Professional 19” cased Mos-Fet stereo
amps. Used the World over in clubs, pubs,
discos etc. With twin Vu meters, twin
toroidal power supplies, XLR connections.
MFB600 Fan cooled. Three models (Ratings
R.M.S. into 4ohms). input Sensitvity 775mV il
MF200 (100 + 100)W. £169.00 Securicor

MF400 (200 + 200)W. £228.85 Delivery
MF600 (300 + 300)W. £274.85 £10.00

BS800

* Suitable for both resist-
ance and inductive loads. In-
numerable applications in
industry, the home, and
disco’s, theatres etc.

PRICE £13.99 + 75p P&P

BSRP295 ELECTRONICTURNTABLE

* Electronic speed control 45 & 33 r.pm. * Plus/
Minus varable pitch control * Beit driven * Alu-
minijum platter with strobed rim * Cue tever * Anti-
skate (bias device) # Adjustable counter balance %
Manua! arm + Standard '%," cartrige fixings *
Supplied compiete with cut out template # D.C.
Operation 9-14v D.C. 65mA

Price £36.99 — £3.00 P&P.

ADC Q4 mag. cartridge for above. Price £4,99 ea, P&r;

P|EZO ELECTRIC TWEETERS MOTOROLA ;
Join the Piezo revoiution. The low dynamic mass {no voice coil) of a Piezo tweeter produces an
improved transient response with a lower distortion level than ordinavy dynamic tweeters. As a
crossover is nat required these units can be added o existing speaker systems of up 1o 100 watts
(more if 2 put in series). FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH TWEETER.
TYPE'A"{KSN2036A) 3" round with protective wire
mesh, ideal for bookshell and medium sized Hi-fi
speakers. Price £4.90 each + 40p P&P.

TYPE 'B' (KSN1005A) 3%," super horn. For general
purpose speakers, disco and P.A. systems etc. Price
£5.99 each + 40p P&P.

TYPE 'C’ (KSN6016A) 2" X 5" wide dispersion
horn. For quality Hi-fi systems and quality discos etc
Price £6.99 each — 40p P&P

TYPE 'D’ {(KSN1025A) 2" X 6" wide dispersion
horn. Upper frequency response retained extending
down to mid range {2KHz). Suitable for high quality
Hi-fi systems and quality discos. Price £9.99 each

+ 40p P&P

TYPE 'E' (KSN1038A) 3%,” horn tweeter with
attractive silver finish trim. Suitable for Hi-fi monitor
systems etc. Price £5.99 each + 40p P&P.

LEVEL CONTROL Combines on a recessed mount-
ing plate, level control and cabinet input jack socket

85 X 85 mm..Price £3.99 + 40p P&P

STEREO DISCO MIXER

STEREQ DISCO MIXER with 2 X5 band L. &
R. graphic equalisers and twin 10 segment
d L.E.D. Vu Meters. Many outstanding features
5 Inputs with individual faders providing a
useful combination of the following —
3 Turntables {Mag), 3 Mics, 4 Line plus Mic
fl with talk over switch. Headphone Monitor.
8l Pan Pot. L. & R. Master Qutput controls. Out-
put 775mV. Size 360 X 280 X 90mm.

Price £134.99 — £3.00 P&P

B. K.
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DIGEST

‘Electronic
weapons being
used against
us’, Greenham
women claim

omen peace campers at

Greenham Common claim
theyarebeingattacked withelec-
tronic weapons from within the
base.

Theybelieve that some form of
electromagnetic wave or other
signal is being directed at them
and s responsible for a series of
ilinesses they have suffered over
the past year.

Symptoms range from mild
headaches and drowsiness to
bouts of temporary paralysis and,
in one case, an apparent cir-
culatory failure which required
emergency treatment. Women
have also complained of sharp
pains and problems with speech
coordination. A team of doctors
from the Medical Campaign
Against Nuclear Weapons are
compiling a report on the condi-
tion of the women affected.

The women first noticed a pat-
tern of illnesses emerging late last
year. They discounted food or
water poisoning as a cause and
started to suspect interference
from inside the base. They found
that women at different points
around the camp appeared to
have experienced similar symp-
toms at the same time, even
when they were not in contact
with one another.

They believe there is adeliber-
ate intent to make life difficult for
them and so drive them away.
Some of the worst affected
women now find it impossible to
stay around Greenham for more
than a short period of time.

Electronic weapons are known
to have been used by security
forces on a number of occasions.
The Americans are reported to
have used ultrasoundtodisorient
and demoralise their enemies
during the Vietnam war and a
number of American police
forces are believed to have car-
ried out trials with infra-sound
generators mounted on the back
of trucks. The high intensity, low
frequency pressure waves these
produce are said to cause vomit-
ing, nausea and a range of other
disturbances and to induce fits in
those who are subject to them.
American medical groups have

protested against the proposed -

use of these weapons for urban
riot control,

Microwave radiation is also
believed to have been used as a
weapon at variods times. The
mostcelebrated instance was the
irradiation of the US Embassy in
Moscow during the 1950s, '60s
and'70s. It has never been made
clear whether the Russians used
the signal as a weapon or for
surveillance, but a television
documentary screened last year
reported a high incidence of can-
cer -amongst ex-Embassy staff
andsuggested thatdisorders of the

blood and nervous system could
“also have been caused by the

signal.

The women at Greenham
Common suspect that more than
one type or frequency of radia-
tion is being used against them.
They say that the symptoms vary
from time to time and seem to
reflect what takes place on the
base. Large numbers of women
have complained of sudden feel-
ings of extreme tiredness shortly
before major events such as the
departure of a cruise missile con-
voy and onother occasions when
theiractivitiesmight have proved
particularly awkward for the
forces using the base.

ETl has carried outa number of

testsaround the base in coopera--

tion with journalists from other
organisations. Readings taken
with a wide range signal strength
meter showed marked increases
in the background signal level
near one of the womens’' camps
atatime whentheyclaimedtobe
experiencing ill effects.

On another -occasion pre-
viously low signal levels near the
camp rose sharply when the
women created a disturbance
just outside the perimeter fence
of the base. Whether this indi-
cated an attempt to subdue the
women by electronic means or
merely the use of a radar surveil-
lance system it is impossible to
say. °

The signal levels measured

“were well above normal back-

ground levels but still within offi-
cial safety limits. However, there
is evidence from a number of
sources that low levels of elec-
tromagnetic radiation can have
harmful effects, especially where
exposure takes place over a long
period of time,

Ministry of Defence officials
have denied that any form of
electronic signal is being used
against the women. Tests at the
base are continuing,

o

A Graphic

o
Display
Casio Electronics have intro-

duced a full-function pro-
grammable scientific calculator
which draws graphs and charts on
an integral LCD screen.
The hand-held FX7000G features
a 35x52mm screen with a resolu-
tion of 63x95 pixels. It can also
display up.to 8 lines of 16 charac-
ters. Itis capable of up to 422 pro-
gramming steps, utilising 26
memories and up to 10 separate
program areas.

Twenty algorithms are built-in
to draw graphs of standard
mathematical functions and the
FX7000G can draw bar charts and
plot points. The calculator, say
Casio, will be ‘unbeatable’ for the
correlation of experimental vari-
ables. The RRP is £99.95 and the
FX7000G is obtainable from
Casio Electronics Co Ltd, Unit
Six, 1000 North Circular Road,
LondonNW27]D, tel01-4509131.

Versatile

Wire Strippers4

F rom the US company Reon
Manufacturing comes a new
range of wire stripping tools
designed for a variety of different
types and thicknesses of equip-
ment cable.

All the units are housed in the
same casing and different wire
diameters and sleeving materials
are catered for by changing the
cutters. Cutters will handle wire
in diameters down to 0.025” and
can also cope with extruded,
high-temperature sleeving up to
9/32" in diameter.

The tools are designed for ease
ofuse, arotating blade beingused
to cut sleeving to a controlled
depth and a gripper anvil remov-
ing the cut sleeve. Priced at
around £42, further details
should be obtained from Kern
Electrical Components Ltd, 2
Albury Close, Battle Farm Indus-
trial Estate, Reading, Berks RF3
1BD (0734-596368).

WWw.americanradiohistorv.com
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ETI Printed
Circuit Board
Service

R eaders tiring of the apparent-
ly never-ending saga of the
PCB service may console them-
selves with the thought that the
magazine staff are exhausted by
it too.

The lack of a PCB Service page
this month will not go unnoticed.
Our humblest apologies. The
situation, is quite simply, that
legal complications have delayed
the start-up of the service. As any-
one who has ever bought or sold a
house will know, the law takes not
onlyits coursebutits time. Weare
assured thatthe service willbe on-
stream within a matter of days.
Please write to us for further infor-
mation or wait until our next
issue.
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- = | ~ MAIL ORDERS: o
= ap’ ' Unit 1, Hill Farm Industrial Estate, .

Boxted, Colchester, Essex CO4 5RD. -~ ACCESS AND

- [ J _ ,
-Electron' Tel. Orders: Colcttester (0206) 36412. BARCLAYCARD
. | ,  Telex: 987756. “ WELCOME -

MIN. D CONNECTORS SOLOERING IRONS CABLES JARDWARE - CAPACITORS
9 wey 15 way 25 way 37 way . n
Plugs solder | 38  40p B o 20 metre pack single core connect- | PP3 batteryclips . . . 6 f P i
Right angle P‘égﬂs 850 130p anz 12232 Antex CS 17W Soldering iron 480 ing cable ten different colours. 75p | Red or black crocadite clips 6 ,ﬁ;ﬁ?‘é"&,"g'g',';’85632"}’,'0%7389
Sockets wolderlug 45 500 5 1300 ‘25:3 andx4s.7mm bitstosuit . 85 M Speakercable . . . 10p/m § Blackpointer control knob 15 f6p; 0.047, 0.068, 0.1 - 7p; 0.15,
Right angle PCB" 1150 170p  260p  350p 3gtexd i 25W sotdering iron 500 Standard screened . . 16p/m Pr Ultrasonic transducers 396 §0.22- gpfo 33,047 - 13p’- 068 -
Covrs 700 80p  80n oo .3 and 4.7mm bits to suit 85 Twinscreened . . . 24p/m | P8V Electronic buzzer . 70 §20p; 1u-23p. '
Solder pump desoldering tool 480 2.5A3core mains . . 23p/m | P12V Electronic buzzer . 70 [ Electrolytic, radial i ds:
z Spare hozzie for above . 70 10 way rainbow ribbon  26p/ft § PPB2720 Piezo transducer. 75 o, 47/53\\(/ 1/&\'[ 205,852';' E:;IG:}V
ONNECTORS 10 metres 22 swg solder . 100 20 way rainbow ribbon ~ 47p/ft [ P64mm 64 ohm speaker . 70 §10/25V - 7p; 22/25V. 47/35V g
0.5kg 22swgsolder . . 750 10 way gery ribbon . . 14P/ft P64mm 8 ohm speaker . 75 100/25\; . gp 220/253 _/'fgv._ 8p;
DIN Plug Skt Jack Plug Skt 5 iron stand for CS/xS irons 170 W 20 way orey ribbon . | 28o/ft || 20mm panet fusehoider . 25 | 470725V - 22 1000/25V - 30p;
gngn 139 120 §.5mm 10p Rueacnran ?ed or black probe clip . 30 | 2200/25v - 50p ~.
pin p 13p 3.5mm 10p SBp i mm terminals - 36 " e
Bpin 14p 13p Standard17p 20p . REGULATORS 12 way ‘chocolate’ block 21 ;2%;7:&,".‘"’{*{;;?2;‘63’,?3{7'V,"“'
Phono 10p 14p Stereo 25p 250 SNN N - - uftra-min. 6 or 12vrel. SPDT 130 . “180p
e i My ™ o o2 Protabloc 1 breadboerd 395 ditto, but DPDT 198 2200/63V - 140p: 4700/63V - 230p
e (o o e, P ) Veroboerd Size 0.1 in matrix 78L05 30 79L0S 50 = e Polyester, miniature Siemens PCB:
L9259 Prog 80, Roducer 14p o Sielo o 25x1 . . . . . . 128 78L12 30 79L12 50 1n,2nZ,3n3,4n7,6n8, 10n, 16n, 7p;
$0239 square ‘chassis skt 40p ’ g ZEXSIS w & e 95 323;5 | ig ;g(L);S 452 EURO CONNECTORS $2n433n,47n,68n,89; Wl
$0239S round chassis skt 40p. €058 ga g;g: ?7 1m e om ;gg S5 25 7912 45 | Gold flasted Rt angle Wirewrap 4332'21613'628%??'219?;1?,3:«%% 20p;
IEC 3 pin 250V/6A. ESTT z25 4817 . . . . 498 7815 45 7915 45 | contacts: plug socket ’ M 3
Plug chassis mounting . ., 55p B9 @ \/O 2 *EoE B R LM317K 230 LM723 40 || 64way A+B 195 230
Socket free hanging . 90p gééé Lt Ver:‘!‘ar"'s aop! & B 190 [M317T 90 78HO5 = 660 f§ 64way A+C 220 270 Tantalum bead:
Socket with 2m lead 1250 2228 - grepinsne 190 g vk a2 96 way A+B+C 320 330 22'9 e ) go?V -
- 2 Double sided L 68 16/16V - 30p; 22116V - 27p; 3
—— 223 oQ Spot face catter . . 150 TRiacs R LR
SWITCHE 2e3R83a 8 Pin insertion tool . . . 190 DIODES 400V 18A 95 ¥ 70p; 68/6V - 40p; 100/1
Submin toggie: RPN wiringoen . . . . . 375 || e »1N4001 3§ 400V4A 50 BR10O 25 | O et 2000 i 5ov0\:: o
SPST 56p. SPDT 60p. DPDT 65 R ) mb s f 8Y127 12 1N4D32 5 oy on et
Miniature toggle: P P. ¥ 2 2 pare spool 76p  Combs . O0A4? 10  1NBODS ; [ExEX * % % ¥% % % % % % [ Muitard miniature ceramic plate:
SPDT 60p. SPDT centre off 65p., oago s inago7 7 | NEW1986 CATALOGUE |1.80F to 10007 6p cach.
DPDT 70p. DPDT centre off 760, MICRO 6800 200 6522 330 0A%Y 7 1N5401 12 Our new fully iltustra- | Polystyrene, 5% tol: 10p-1000p, 6p:
Standard toggle: 27128-250 280 6802 280 6532 520 0QA200 8 1N5404 16 Rapid ted 80 PNﬁ ¢ atalogue 15904700, 8p; 6800 0.012u, 10p.
SPST 35p. DPDT48p - 6116P3 150 6809 . 600 6551 540 0A202 8 1N5408 17 Electronics ;,’.‘,";{:2’;';\‘3";&"2" Trimmers. Mullard 808 series: 2-10
Miniature DPDT slide 14p. 2018 310 6264P15 320 6810 140 gossA 320 M INO14 4 400mWzen 6 b oy oo . | PF-220: 2220F, 30p;5.6-65pF, 38p)
Push to make 150. 2532 380 416415 160 6B21 140 8156 380 P1N4148 3 1.3W zeners 13 | etitive prices any '
Push to break 22p. 27320ne time  41266-15 320 684D 360 8251 350 wonigs | Cost just £1 including 2A 200V 40
R programmable  z8OA CPU 270 6850 165 8253 370 B ents|  postage (includes £1 BRIDGE 5A 400V 45
1P12W, 2PBW, 3PAW, 4PIW 53p 280 Zaoapig 270 6852 240 B255 320 oPTO Sogue | discount vouchert) or - | IELRRLALERG A 100v 80
DIL switches: 2732 280 ZgoACTC 270 8876 500 8259 400 Frgcumitn ordars over 6A 400V 96
GSPST 70p ESPST 80p BSPST 900, %723,'230 2% Z80A S10 700 6880 100  MC1488 60 gmm Cie g8 fooed, i e endfor L 1aB0V 20 VMIBDIL0.9A
rotary Hexadecimal 180 764-B8C 2. 0 6502 370 MC14 60 mm green mm green ; i
Decimal 170; Z80RIOVE00 6 Claes e 11 o o 11 L % % % % 3% % % % % ] 14400V 35 200V. . &0
- Clips to suit -3p each. = ———
SOCKETS [l iy (il L | rReZc‘ang‘”ar: 10 HIE:& gg CO-MP.UTER CONNECTORS B \nc cONNECTORS
. ST 025 Resistor Kit. Contains 1000 0.25W 5% resicors from 4.7 ohms W green 12 TiLe 20 | ok 2 ey oe coneete N
14 pin a8 D O e e cn populany e 4 O e o yllow 12 ORP12 86 | SPECTRUM 2 x 28 way edoe PCB PCB  Socket Edge
16 (B0 55 Ceramic capacitor Kit. Total of 250 miniature ceramic capacitors from connector wire wrap. . . . 200 Plug Plug Conn,
18 pin v o Just £6.90 TIL38 35 TiL10O 75 | AMPHENOL PLUGS St Rt ang.
20 pin 22pto Odu. - . ust £6.9 2NST77 45 TricolorLed 30 | 24 way iEEEIOC. . . . 460 Riowey 70 © 70 70 -
22 pin N ?ﬂ{i\egzaca?:%t:;u it. Total of 110 miniature polyesteﬂst:tapgcétoors Seven segment displays: 36 way Centronix IDC . . . 490 16way 75 80 80 =
.01u to 0.47u. .
gg s:: P Preset Kit, Total of 110 miniature preset resistors from 100R to 1M. gtr;\(;::té\lgge.gs girgoa;gf!;’.' P | R1BBON CABLE 20 way gg 193 195 130
40 pin Q| Horzontal mountingtype, g JusuE690 PN Da005 57100 PNDS0S0.5100 | Grey Hibbon cable: Price per foot | 28 wev 108 110 118 ise
Radial Etectrolytic Capacitor Kit. A pack containinga total of 93 10 bar DIL LED disph 140 | 10Oway . 14 34way . 58 way 80
Professional ZIF sockets miniagure caps from 1u to 2200u Just £7.50 piay) 16way 25 40way . 68 [|3Qwev 140 140 145 210

60 way 165 165 170 240
5mm highbri [} i 20way . 28 50way . 90 o
ighbright 10 Superbright 30 2 " 33 sOway . 100 60way 196 196 200

20 Tl 0 el [k
PR | RESISTORS STALS It i BOXES .
TLOB2 65 arbon film 1+ 25+ 100KHz 23§ 5.008MHz 240 Al minium

24 pin 430p 28 pin 480p Nut and Bolt Kit. Contains BOO assorted jtems. 100 each 6BA %in,
40 pin  595p . %in, nuts and wshrs, 4BA %in, %in, nuts and wshrs.  Just £3.20

=
LM3915 190 NES67
LM13600 100 NE570
MC1310 160 NES71

LINEAR IC7611 100
ICL7621 200

556CMOS 65 ICL7622 190 MC1496 70 NESS32 160 TLOB4 105 [ %WWS%4.70hm-10M 2p  1p | MMz 275 SoMMz 140 3x2x1" 65
556CMOS 150 ICLB038 395 Moraos 7% NESE34 198 TLOM 32 M uwsmaohm.am7 3p 2p | JEH2M 200 aisaMh: 150 fPlastowithlid  4x2%x 1% 98
7 35 jCL&211A 200 MC3340 130 RC4136 65 TL072 55 M'Metal film i N n 220 ko 130 B screws 4x2%x2" O
16 1CM7565 55 MEroeN 399 RG4538 45 TLo7a 108 M uwimi0ohm- 1M dp  3p | 3avom 1% doomne 170 |71x48x22mm 80 8x4x2’ 170
35 |CM7586 150 MLO22 415 SL4S6 240 TLO81 28 [ 25+ price applies to 25+ per J879m 95 120Mie 170 [ 95x71x36mm 86 7x5x 24" 16
AY38910 390 LF347 90 ML24 290 SL490 280 TL082 45 [ value not mixed. 20MHz 140 16.oMHx 200 J140x90x55mm 140 Bx6x3" 20
AY38912 430 LF351 4 miszs 200 SN76oTs 150 TLOB 90
L¥353 7 76 SN76477 380 TL17 50 412 40 70
LF356 90 LM725 ML927 275 sP8620 250 UA2240 130 T e BB 28 jar6  gom W01 A iiedw lso 74180" mao

LMIoC 326 LM733
LM741
LM747

ML928 275 SP0256AL2425 ULN2003 80 T o5 TA42 108 743 4@ 74121 40 74181 80 74182 80
l\séggg 275  Speech data 50 UléN2004 80 7400 25 7416 38 7446 130 7485 80 74122 50 74162 88U 74190 20
5! 225 TBAS0O 70 XR2206 395 W 7491 28 7417 38 7447 88 7486 38 74123 50 74163 8 74191 75,
T NEE31 135 Teaglo 65 ZN414 75 B i) 25 7420 28 7448 88 7489 140 74125 45 74184 110 74192 75
LM1458 NE544 170 TBAS20M 60 2ZN423 100 B 7403 28 7421 50 7450 28 7490 40 74126 45 74165 80 74193 70"
LM2917N8 170 NES5SS 20 TBAG50 220 ZN424P 70 W 7404 25 7422 28 7451 28 7491 70 74132 S0 74167 200 7414 75
LM3900 50 NES556 45 TCAQ40 165 ZNA425E 340 W 7405 28 7427 30 7453 28 7492 55 74141 80 74170 170 74196 75
LM3909 85 NEG65 95 TDA1008 250 ZN426E 200 7406 40 7428 30 7454 28 7493 45 74145 75 74173 90 74196 75
iMoot 190 NESSS 95 TDA1022 270 ZNAZIE 980 § 7407 40 7430 28 7460 28 7494 80 74147 130 74 50 ie7 8
7408 7432 30 7472 35 7495 ° 60 74148 105 74175 80 74198 160
B8C548 5 BFR40 zg 2N1613 30  2N3906 l g ZN459 190 B 7400 28 7433 38 7473 35 /498 80 74150 135 74176 80 74189 160
BC649 10 BFRBO 23 2N2218A 45 2N4037 Intodas 180 | 1298 Z5 1433 38 T 3 7407 150 se1m 90 24177 - 80
BCE57 10 BFR81 23 2N2219A 28 2N4058 10 7411 28 7438 - 7475 45 74100 120
BCES8 10 - BFX29 0 2N2221A 25 2N4060 10 TIP3EC 125 7438 36
BCY70 16 BFX%4 2N2222A 20 2N40BT 10 TIP3BA 115
BCY71 16 BFX85 30 2N2368 25 2N4062 10  TIP36C 130 4016 20 4034 145 4054 70 4081 15 4502 50 4529 &5
BCY72 16 BFXB6 2N2369 18 40360 40  TIPa1A 45 CMOs ] 3
BD115 55 BFX87 2N2484 27 40361 50 Tipa2A 45 4018 4D 4039 270 4059 400 4085 35 4507 45 4534 330
BD131 40 BFX88 Jn2846 60 40362 50 Tip120 60 [ 4000 15 4019 30 4040 40 4060 45 4086 50 4508 95 43
80132 40 BFYS0 2N2904 28 40408 50 TIP121 2
BD133 50 BFY51 2N2904a 28 2N5457 30 Tip122
BD136 35 BFYS2 2N2805 28 205458 30  TIp14t . 4563 215
BD136 35 BFYS3 2N2905A 28 2NB459 30 TIP142 4555 35
BD137 36 BFYS5 2N2906 28 2n5485 35 ieor B2

BD138 35 BFY56 2N2906A 28 2N5777 45 4589 290
BD139 35 BRY39 IN7907 24 2NB97 20 4860 110
BD140 35 8SX20 2N2907A 24 2N698 40 4584 35
BD204 110 BSX29 “2ZN2926 10 2N708A 20 4585 50
80206 110 BSY95A 2N3053 28 2N708 25 . 4724 140
80222 85 BU205 2N30B4 55 2N918 35
BF1B0 35 BU206 ON3055 50 TIP29 35
BF182 35 BU208 2N3442 120 TIP29A 35 =S
BF184 s MJ2955 2N3702 9 35 : LS365 40
BF185 25 MJE340 2N3703 10 94 L LS386 40
BF194 12 MJE520 2N3704 LS367 40
BF105 12 MJES21 10 Ls368 40
BF196 12 MJE3055 10 TIP30B Ls373 60
BF197 12 MPF102 10 TIP30C 40 S L Ls374
BF198 15 MPF104 10 TiP31A 35 Ls378 40
BF199 18 MPSA05 10 TiP31B 35 L8377 80
BF200 35 MPSADR 170 TIP3IC 40 3 Ls378 85
BF2448 35 MPSA12 195 TiP32A 35 L LS148 L5390 5%
BF245 35 MPSABS 32 Tip32B 38 LS151 L5393 55
BF2568 45 MPSA56 %o TIP32c 40 3 ) 0 LS107 15153 1 LS399 95
BF257 32 MPSUOS 65 .TIP33A 65 ] 65 L8109 Ls154 Ls541 95
BF258 HPSJ0G 96 TIIC 75 sl 20 e 1S Ls670 110
MPSU
BF 259 5 10 TIP34A 70 " 33 Lsn4 Ls158

BF337 MPSUSE 10 TiP34C 80
BFA40 2N118L 5 p3SA _10F

20 Lsz4 26 L8122 45 L8160 50 L5187 55 _

ORDERING INFO, All companents brand new and to full spec. All prices exciude VAT.
Please add to totat order. Please add 70p carriage to all orders under £20 in value Minimum
order £5 . Send cheque/P.O. or Access/Visa number with order. Our new 50 page catalogue
is given free with all orders over £20. Avaitable at £100 each. Telephone

Y B k ] 3 - W ! STk ik P L
* Same day deSpatCh * Compet’tlve p”ces ) orders weicome with Access or Visa. Official orders accepted from colleges, schools etc,
*Top quality cOmponents : * In"depth StOCks > Export orders no VAT hut please add for crriage. \We are open Monday to Friday.
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Dial M For
Money

T he figure in the stripes and
spots is not, contrary to
appearance, Spiderman with a
dose of the measles. Nor is it
Superman afteremerging froman
ultra-modern phone booth. It is
(short pause for the intake of
breath) — Digital Man, dubbed
‘the dots-and-dashes figure’ and
currently parading as ‘the star of
British Telecom’s nationwide
Faraday Lecture tour, "“Beyond
the Telephone — Or Intelligent
Network”.” Or so it says in BT's
publicity material.

Shown being cossetted by a
bevy of lovely schoolgirls, Digital
Man — although singularly lack-
ingin eyes, ears, mouth ornostrils
— is accompanying BT's Chief
Executive of Technology, Mr. Bill
Jones, as he makes his way about
the country giving the 1985-86
series of Faraday Lectures.

The Faraday Lectures were in-
augurated in 1924 by the Institute
of Electrical Engineers to prom-
ote interest in their field. The |EE
invites a major organisation each
year to lecture on one aspect of
thework ofelectrical engineersto
an audience largely composed of
school and college students. And
jolly good fun they are, too
(although not quite as fascinating
as the annual Royal Society
lectures).

For BT, only recently privatised
and now threatened by the entry
of Cable & -Wireless offshoot,
Mercury Communications, into
the Telecoms’ game, the Faraday
Lectures are a heaven-sent oppor-
tunity for publicrelations and rec-
ruitment. ‘Young people, who
may be about to choose a career,
will be a particularly important
part of the audience,” says Bill
Jones, noting that BT's aim is to
‘stimulate a lasting interest in elec-
tronics and telecommunica-
tions’. Hence Digital Man, the
NAND-gate incarnate. And hence
BT’s budget of £750,000 for the
exercise.

This may look like a small for-
tune, but it’s a trifling amount
compared to BT’s recently an-
nounced first quarter profit of
£443 million before tax. With that

number of cains, you might think

BT would start giving local calls
away, like they do in a number of
other countries.

But BT want more. In early
October, they increased phone
charges. In mid-October, they
talked of putting them up again
for domestic and small business
users while reducing charges to
the corporate users.

Inbetweentimes itwas revealed

that they had introduced hidden
pricerises. Intheshape, for exam-
ple, ofachargeto allthose receiv-
ing consolidated bills who want
to see a call-by-call analysis. Digi-
tal Man could provide such an
analysis with one hand tied
behind his back. But | guess he’s
too busy telling the world how
wonderful BT are.

BT’s future may be with Intelli-
gent Networks, but the company
itself seems like a most unin-
telligent network. It may need to
look ‘beyond the telephone’
when Mercury flies on to the
scene, happily connecting up its

‘independent’ network to BT's.

Coulditbethatthe Oftel report
{which has given Mercury the go-
ahead to link-up with the existing
telephone network) is the writing
on the VDU for BT? Will Digital
Man save them in the face of the
looming Mercury monster? Or
will they settle for the protection
afforded by vast profits in the
short time before the Mercury
monster arrives? What does lie
beyond the telephone?

Faraday lecture dates: Novem-
ber 6th: St. David’s Hall, Cardiff;
13th: City Hall, Sheffield; 17th:
Free Trade Hall, Manchester;
December 4th: The Dome,
Brighton; 11th: The Conference
Centre, Harrogate; January 22nd:
The Guildhall, Portsmouth; 30th:
The Philharmonic Hall, Liverpool;
February 4th-6th: Logan Hall,
London; 12th: The Town Hall,
Birmingham; 26th: Sir William
Whitlaw Hall, Belfast; March 5th:
The University Great Hall, Exeter;
12th: Colston Hall, Bristol; 19th:
The Assembly Rooms, Derby.

® Texas Instruments have pub-
lished a European edition of
volume 3 of the TTL Data Book
series covering bipolar program-
mablelogicand memorydevices,
including PAL (programmable
array logic) FPLAs (field program-
mable logic arrays) and Schottky
TTL memories. The volume is
available from Texas Instruments
Ltd, PO Box 50, Market Har-
borough, Leicestershire, at £6.50
plus £1.50 p&p.

® ERA Technology have pro-
duced areporttitled’Zinc Carbon
and Alkaline Primary Batteries’
which investigates the product
range of the four leading UK
suppliers: Duracell, Ever Ready,
Vartaand Vidor. Value-for-money
comparisons are based.on actual
discharge rates. The report costs
£65 (£55 to members) from
Publication Sales, ERA Technol-
ogy Ltd, Cleeve Road, Leather-
head, Surrey KT22 7SA.

www americanradiohistorv. com

@ Philips have announced their
intention to. develop an add-on
adaptorforTVsetsenablingthem
to pick up MAC standard signals
from satellites via a parabolic
aerial. It should be on the market
by early 1987 and is designed to
handle any changes in TV picture

| aspect ratio which may be intro-

duced. The MAC standard has
been formulated to improve pic-
ture definition by separating
chrominance and luminance sig- .
nals. Better sound fidelity and
multi-channel sound-will also be
achieved. Philips see the move as
a commitment to ‘future high-
definition TV'. ;

® Castle Associateshaveset-upa
hire division specialising in
acoustictestinstruments. Among
the instruments available on
short-term rental are sound level
meters, environmental noise
analysers, dosemeters and vibra-
tion meters. Customers may take
up the option of purchasing a
new instrument at ‘a generous
allowance’. Details from Castle
Associates Ltd., Slater Road, Scar-
borough YO11 3UZ, tel 0723-
584250.

Called To
The Bar

New 101 segment LED bar-
graph displays from Siemens
and Hewlett Packard provide
precision alternatives to mech-
anical meters.

The Siemens range (illus-
trated) features LEDs combinéd
in groups of ten with common
cathodes. One version of the
display includes a vyellow
luminous dot after every tenth
segment for ease of reading. The
HP range has been extended to
include high efficiency red and
high performance green devices,
in addition to the standard red

display. For details contact
Siemens Ltd., Siemens House,
Windmill Road, Sunbury-on-

Thames, Middlesex TW16 7HS
(09327-85691) and Hewlett-
Packard Ltd., Miller House, The
Ring, Bracknell, Berks RG12 1XN,
0344-424898.
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CABLE HARNESS FABRICATION
Send your drawing or specification
For Free Quote. Trade enquiries welcome.
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741530 013 16 PIN 010 | AL0OI each
741532 613 VARIOUS IC.s 18 PIN 0.10 0 180 33K
74L574A c15 | ) 28PIN 020 | 11 200 36K
741586 035 | |a5iEeN 200 | aopm 025 | 12 220 30K
741503 035 - 13 240 43K
741522 045 ézzg Z gg MODULATORS.— L5 270 47K
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80 Track
Disc Drives

2 OrI Imore £85"%?1ch p+p free 5.25"

250K 5.25'
DlSk Drive :ouws

©oF Mo re

40 Track

ECHO Amplifier for Sinclair ZX Spectrum
Improve your saving, loading and sound on the Spectrum.
Complete with full fitting instructions.

COMPONENTS

Double Density
Double Sided

/ Double Density,
Single Sided

E 00

each

p&p
£2.50

30 gach P&p !ree

Cenironics printer cables — 1 metre long ONLY £5.95

+ 50p p+p

£19.95 p+p £1.00

27 4.3K 820K
30 47K 910K
33 5.1K M
36 5.6K 12M
39 6.2K 1.3M
43 6.8K 1 8M
47 7.5K 2M
51 8.2K 22M
56 91K 24M
62 10K 3M
68 11K 3.6M
75 12K 43M
82 13K 47M
91 18K 51M
100 16K 5.6M
110 18K 62M
120 20K 6.8M
130 22K 7.5M
150 24K 82M
160 27X Q1M
30K 1M
CAPACITORS

CERAMIC PLATE
All 003 each
IONF

47 pF
22NF 68 PF
22NF DISC 100 PF
47NF DISC 150 PF
8.2 PF 220 PF
15 PF 560 PF
27 PF 1000 PE
33 PF 1500 PE
39 PF 4700 PP

ELECTROLYTICS — AXIAL
470 ME/25V 0.07
4700 MF/ 16V 035

ELECTROLYTICS —
RADIAL
10MF/16V .05
10MF/63V 0.05
22MFi35Y 0.08
4TMIV16V 0.08
10CME/25V 0.10
470MF/10V 012
A7QLAF 16V 0.12

2200MF/25V 020
4700MF/ 16V 025
POLYESTERS
22NF 006
100NF 0.06
047MF 0.06
SIBITATS
47NF 806
100NF 0.06
TANTLUMS
1MF35V 010
10MF35V 015
22MF16V 018
TRIMMERS
55-40PF 015
MISCELLANEOUS
35MM PCB MTG 51

IACK SOCKET :
PHONOG SOCKET — 014
MUT FIXING :
BNC SOCKET —

CHASSIS MTG 040
20X SMMPCBMIG (0
FUSEHOLDER :
20 X SMMPCBMIG (o
FUSEHOLDER COVER

20 x 5MM 3154 o
QUICK BLOW FUSE :

6 PIN DIN RiA PCB o5
MTG SOCKET -

7 PIN DIN R/A FCB a5
MTG SOCKET

9 WAY D' TYPE R/A ol

PLUG

UK 2 CORE MAINS

CABLE - 2M LENGTHS 013
PHONO TO COAX
PLUG CABLE ASSY 0.30
1AM LG
MOLEX PCB
INTERCONNECTION
SYSTEMS
2 WAY WAFER 004
2WAY R/A WAFER 0.10
2WAY SHUNT 007
3WAYSIL HEADER 005
4WAYSIL HEADER  0.06
4WAY R/A WAFER 0.09
4WAYDIL HEADER 010
4WAYDILHEADER .o
—GOLD £
5WAY R/A WAFER 0.12
SWAYR/ASIL 10
HEADER
SWAYSIL HEADER 007
SWAYWAFER 010
SWAYSIL HEADER  0.10
BWAYSIL HEADER  0.10
10WAY R/ASIL. o1
HEADER :
ISWAYSIL HEADER  0.18
15 WAYSIL RAA o
HEADER
20 WAY WAFER 0.25
20WAYRAWAFER 030
34 WAYDIL HEADER  0.40
30WAY DIL RA e

HEADER PLUG — GOLD

Please add 15% VAT to all orders.
Export orders VAT exempt.

Minimum order value £10.00

P&P: components: 50p per order

Export orders: carriage charged at cost

We reserve the right to alter prices
and/or specifications without notice.

ELECTRO-MECH INDUSTRIES
B e L o e e e
Unit 23 Station Lane Witney Oxon OX8 6XZ Tel: (0993) 75827



Page 11
Missing



Page 12
Missing



NEWS:NEWS:NEWS

DIARY

Cellular Communications International — November 5-7th
Wembley Conference Centre, London, For details see September’85
ET! or contact Online at the address below.

Electronics for Peace: London Group Meeting — November 7th
London New Technology Network, Camden, London, 7.30 p.m.
Discussion entitled’Are nucelarweaponsadeterrent?’. For details con-
tact Louis Barman on 01-541 1825.

Comex '85 — November 12/13th

Chesford Grange Hotel, Kenilworth, Warwickshire. Conference and
exhbition devoted to mobile communication products. Conference
topics include the development of radiopaging, the various issues
surrounding the future of cellular radio and the re-allocation of the
bands used until recently for 405 line television. For details contact
Sarah Welch-Hawksby, Federation of Communication Services, PO
Box 442, London SE19 3LT, tel 01-653 2657.

Programming In Ada: A Hands-On Workshop — November 12-15th
London. For details see November ‘85 ET or contact ICS at the
address below.

Compec '85 — November 12-25th
Olympia, London. Fordetails contact Reed Exhibitions, Surrey House,
1 Throwley Way, Sutton, Surrey SM1 4QQ, tel 01-643 8040.

Electronic Component Quality — November 22nd

Institution of Electrical Engineers, London, 10.00 a.m. Discussion
meeting at which six papers will be presented. For details contact the
Secretary at the address below.

Acorn User Christmas Show — November 22/23rd

Central Hall, Westminster, London. Tickets cost £3.00 (adults) and
£2.00 (under 163) at the door or £2.00 and £1.00 inadvance. Contact
Edition Scheme Ltd at the address below. )

6809 Show — November 23/24th
Royal Horticultural Halls, London. Tickets £3.00 (adults) and £2.00
(under16s) atthe dooror£2.00 and £1.00inadvance. Contact Edition
Scheme Ltd at the address below.

International Test And Measurement Exhibition — November 27-
29th

Olympia 2, London. For details see February’85 ET! or contact Net-
work Events Ltd, Printers Mews, Market Hill, Buckingham MK18 1)X,
tel 0280-815226.

Satellite Communications — December 3/4th
Tara Hotel, London. For details see November '85 ET! or contact
Online at the address below.

The History of Sound Broadcasting — December 5th
IEE, London. Lecture by Dr. G.J. Phillips, formerlyof the BBC. Fordetails
contact the Secretary at the address below.

The Which Computer? Show — January 14-17th
NEC, Birmingham, For details contact Cahners at address below.

Electronics In Oil And Gas — February 4-6th
Barbican, London. For details see November'85 ETl or contact
Cahners at the address below.

Electronic Production Efficiency Exposition — March 11-13th
Olympia, London. For details see November ‘85 ET| or contact
Cahners at the address below:

Addresses:

Cahners Exhbitions Ltd, Chatsworth House, 59 London Road, Twic-
kenham, Middlesex TW1 35Z, tel 01-891 5051.

Edition Scheme Ltd, HR House, 447 High Road, Finchley, London
N12 OAF, tel 01-345-6566.

ICS Publishing Co (UK) Ltd, 3 Swan Court, Leatherhead, Surrey KT22
8AD, tel 0372-379211.

Institution of Electrical Engineers, Savoy Place, London WC2R 0BL, tel
01-2401871.

Online Conferences Ltd, Pinner Green House, Ash Hill Drive, Pinner,
Middlesex HA5 2AE, tel 01-868 4466,

ETI
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SUPERKIT £22.00
SUPERKIT Il £16.00
(£35.00 if bought together)

displays.

DIGITAL COMPUTER LOGI
DIGITAL COMPUTER DESI
MICROPROCESSORS &
MICROELECTRONICS

it can do.
1

bank draft drawn on a London bank.

Telephone: 0480 67446.

Please send me {initial letters used):

...... SUP | @ £22.00
e SUP Il @ £16.00
...... SUP I+ 1l @ £35.00

Full details of all your courses {please tick)

Please charge my

[NIE5, o' oo ba6 o Bk b Bodas o b amid Expiry date

hrs).

Unit 17, Rivermill Site, FREEPOST,
St. lves, Huntingdon, Cambs PE17 4BR
Englaridk

DIGITAL ELECTRONICS

The SUPERKIT series introduces beginners to practical digital electronics.
SUPERKIT (SUP 1) is the first kit, which contains an instruction manual,
a solderless breadboard, and components (7 integrated circuits, switch,
resistors, capacitors, LEDs and wire). It teaches boolean logic, gating,
flipflops, shift registers, ripple counters and half adders. SUPERKIT 1|
(SUP I1) extends SUPERKIT. It contains an instruction manual and
components (10 integrated circuits, 7-segment
capacitors and wire), and explains how to design and use adders,
subtractors, counters, registers, pattern recognisers and 7-segment

C
GN

The SUPERKIT series is backed by our theory courses. DIGITAL
COMPUTER LOGIC {DCL), the beginners’ course, covers the use and
design of logical circuits, flipflops and registers. DIGITAL COMPUTER
DESIGN (DCD), a more advanced course, covers the design of digital
computers both from their individual logic elements and from integrated
circuits. MICROPROCESSORS and MICROELECTRONICS (MIC)
teaches what a microprocessoris, how it evolved, how itis made and what

GUARANTEE. If you are not completely satisfied, return the item to us in good condition within 28
days for a fult refund. All prices include worldwide surface postage {ask for prepayment invoice for
airmail). Orders despatched within 48 hours. Overseas payment by international credit card or by

CAMBRIDGE LEARNING LTD, Unit17, Rivermill Site,
FREEPOST, St. Ives, Huntingdon, Cambs. PE17 4BR, England.

VAT No. 313026022 Transcash No, 2783159 Reg No. 1328762

DCL
DCD
MIC

I enclose a cheque/PO payable to Cambridge Learning Ltd.

Telephone orders from credit card holders accepted on 0480 67446 (24

CAMBRIDGE LEARNING LTD

display, resistors,

£7.00
£9.50

£6.50

@ £7.00
@ £9.50
@ £6.50

www americanradiohistorv. com
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ACORN COMPUTER SYSTEMS
BBC Model B Special offer.
BBC Model B+Econet
BBC Model B+DFS.....
BBC Model B+DFS +Econet.

BBC B Plus

UPGRADE KITS

DFS Kit.......... £80 (d)
Econet Kit £55 (d)
1770 DFS Kitoverrereeerressercnnrerecennen. £49 {d)
ADFS ROM £29 (d)
ACORN ADD-ON PRODUCTS

Z80 2nd Processor £348 (a)
6502 2nd Processor .. £175 (a)

Teltext Adaptor..
|IEEE interface ...
Music 500
RH Light pen

2173 (b)

£29 (¢)

01-208 1177 Tecunomaric Lo 01-208 1177

BBC Micro Computer System

BBC FIRMWARE

Basic It ROM ... £22.50 (d)
View 12.1 Worc Processor ROM....£48.00 (c)
Wordwise Plus ... ....£49.00 (d)
BCPL ROM/Disc ....£52.00 (b)
Disc Doctor/Gremlin Debug ROM £26 (d)
EXMON/TOOL KIT ROM .........ccee £23 ea (d)
Printmaster (FX80)/Graphics ........ £28 ea (d)
ULTRACALC spreadsheet ROM £50 ea (c)
VIEW STORE/VIEW SHEET ..........£52 ea (c)
1ISO PASCAL/LOGO........ccccc.ce......£60 €2 (C)
Oxford PASCAL/G-FORTH/LISP ROM..........
£43 ea (c)

ACCELERATOR (BASIC Compiler)....£56 (c)
COMMUNICATION ROM

Termi ll
Communicator
Commastar
DATABEEB

£26 (d)

TORCH UNICORN products including the IBM Compatible GRADUATE in stock
For detailed specification on any of the BBC Firmware/Peripherals listed here

DISC DRIVES

These are fully cases and wired drives with slim line high quality
mechanisms. Drives supplied with cables manuals and formatting disc
suitable for the BBC computer. All 80 track drives are supplied with 40/80
track switching as standard. All drives can operate in single or dual den-
sity format.

Single Drives: With integral psu:

1 x 100K 40T SS :T5100. PS100 With PSU..eveceeeernsceec et £99 (b
1 x 400K 40/80T DS :T400 PS400 £105 (b)
Dual Drives: {(with integral psu)
Stacked Version: Plinth Versions:
PD200 2 x 100K 40T SS £179 (a) PD200......couuuce e rssiosasssossssnssassassasenss £205 (a)
PD800 2 x 400K 80/40T DS. £199 (a) PD80OP £238 (a)
3.5” Drives

TD35 2 x 400K 80T DS.....cocvveremruaenes £165 (b)

TS35 1 x 400K 80T DS...ccvvevennens S £85(b)

JX80 4 Colour Printer £429 (a)
HI80 4 Colour Plotter £375 (a)

KAGA TAXAN:
KP810 £235 (a)

DAISY WHEELS:
JUKI 6100 £295 (a)
BROTHER HR15 £315 (a)
Paper:
2000 Sheets Fanfold:
9.5" x 11" £13(b)
14.5" x 11" £17.50 (b)
Labels: (per 1000)
3.5" x 17/16” Single row £5.25(d)
27116” x 17/16” Triple row £5.00 (d)

KP910 £339 (a)

or infor on our p range please write to us.
PRINTERS ACCESSORIES
EPSON EPSON
) 32K Internal Buffer Paralle! £75 (b)
R g1l Serial Interface: 8143 £28 (c);
LX80 the new NLQ printer£219 (a) erial Interface: 8143 £28 (c);
i 8148 with 2K £59 (¢)

FX80T£315(a) RX100+£345(a) P i Hold L
FX100 £430 (a) aper Rall Holder £17 (d),

FX80 Tractor Attachment £37 (c)
Ribbons: FX/RX/MX80 £5 (d)
FX/RX/MX100 £10 (d)
RX/FX80 Dust Cover £4.50 (d)
KAGA TAXAN

RS232 with 2K Buffer £85 (c)
KP810/910 Ribbon £6.00 (d)
JUKI 6100

RS232 with 2K Buffer £65 (c)
Ribbon £2.50 (d) )
Tractor Attachment £129 (a)
Sheet Feeder £180 (a)

BBC Parallel Lead £7 (d)
Serial Lead £7 (d)

BROTHER HR15

Sheet Feeder £199 (3)

Tractor Feed £99 (a)

3M FLOPPY DISCS

High quality discs that offer a reliable error free performance for life. Each
discisindividually tested and guaranteed forlife. Ten discs are suppliedin
a sturdy cardboard box.

5Y%” DISCS

40T DS DD £18 (c)
80T SS DD £24 (c)

3'%” DISCS
80T SS DD £30 (c)
80T DS DD £38 (d)

40 SS DD £13 (c)
'80T SS DD £22 (c)

DRIVE ACCESSORIES

FLOPPICLENE Disc Head Cleaning Kit with 2C disposable cleaning discs ensures
continued optlmum performance of the drives
Single Disc Cable... Dual Disc Cable
10 Disc Library Case b0130 Disc Case...

MIRACLE WS2000:

The ultimate world standard modem coverail
alt common CCITT standards (BELL stan-
dards outside the UK) up tc 1200 Baud. Allows
communication with virtually any computer
system In the world. The optional AUTO DIAL
and AUTO ANSWERboardsenhancethecon-
siderable facialities already provided on the
modem. Mains powered £128(b). Auto Dial
Board/Auto Answer BRoard £30(c) each.
(awaiting BT ap roval) Software lead £4.50.
NEW wsaooo ERIES

WS3000 V2123 (V21E V23) £295 (a)

Ribbons Carbon or Nylon £4.50 (a)

MODEMS
— All modems listed below are BT approved

40 Disc Lockable Box £19 {¢)
MONITORS

MICROVITEC 14” RGB:

1431 Standard Resolution £190 (a)
1451 Medium Resolution ..£240 (a)
1441 Hi Resolution .............. ..£395 (a)
1431 AP Std Res PAL/AUDIO..... ..£205 (a)
1451 AP Med Res PAL/AUDIO... ..£280 (a)
1451 DQ3MedResfor QL ................ .£239 (a)
1456 DI — IBM Compatible RGB Monitor ..£395 (a)

MITSUBISH! 14" Med Res. IBM/BBC Compatible RGB ........... £299 (a)
Above monitors are now available in plastic or metal cases.
KAGA Super Hi Res Vision |l RGB £325 (a)
Hi RES VISION 1l .ot smscee e caaa S £225 (a)
MONOCHROME MONITORS 12™:

Kaga Green KX1201 G Hi Res..
Kaga Amber KX1201 A Hi Res....
Sanyo Green DM8112CX Hi Res ...
Swivel Stand far Kaga MONoChrome.........ccceevcicnnnneciniiicsnnas £21 (¢)

..£99 (a)

ATTENTION

BUZZ BOX:

This pocket sized modem complies with V21
300/300 Baud and provides an ideal solution
{for communications between users, with main
frame computers and bulletin boards ata very
economic cost. Battery or mains operated,
£62(c). Malns adaptor £8(d).

B88C to Modem data lead £7.

SPECIAL OFFER
2764-25 ..............£2.40
27128-25............£3.20
6264LP-15..........£5.00

All prices in this double page advertisement
are subjact to change without notice.

ALL PRICES EXCLUDE VAT
Please add carriage 50p unless
indicated as follows:

(a) £8 (b) £2.50 (c) £1.50 (d) £1.00

Serial Test Cable
Serial Cable switchable at both ends allowing pin
options to be re-routed or linked at either snd —

Serial Mini Patch Box

Allows an easy method to reconfigure pin functions
without rewiring the cable assy.

Serial Mini Test
Minitors R$232C and CCITT V24
Transmissions, indicating status with dual colour LEDs

making it possible to produce almost any cable Jumpers can be used and reused. £22 (d) on 7 most significant lines.
WS3000 V22 {as above plus 1200 baud fall configuration on site Connects in Line. £22.50 (d)
duplex £495 (a) Available as M/M or M/F £24.75 (d)
Ask for details an WS3000 :
GANG OF EIGHT CONNECTOR SYSTEMS
INTELLIGENT FAST 1.D. CONNECTORS EDGE CONNECTORS CAMPHENOL RIBBON
EPROM COPIER {Spaedblock Type! 047 0156" Solae MzDe < Karey/metre)
Copiesuptoeight eproms atatimeandacceptsall | hoof Reader Rect- £og | 27 Gudy oommodore) - o 3000 | sgwayplug  500p  475p 4p  Jeway  160p
single rail eproms up to 27256. Can rsduce pro- bt 90, B 120 | Zx12way o 20) — 350p | 36wayskt 550p  500p Seb  Soway 2000
gramming time by 80% by using manufacturer's 20 145p  128p  195p 2 18-w. - 140p 24 way plug 120p 84-way 280p
suggested al% orithms. Fixed Vpp of 21 & 25 voits 26 175p  150p  240p 2% 23- way (ZX81) 175p 220p (EEE 475p 4750
and variable Vpp factory set at 12,5 voits. LCD o 2000 ietn R Speciium) 225 220 | 94 way skt
display with alpha moving message. £395(b). 5 33 200p 390p | 2x3way 3308 - \EEE 500p  500p DIL HEADERS
1% 43-way 260p - PCB Mtg Skt Ang Pin Solder IDC
o FTY Il D CONNECTORS g X Eg-way‘ %ggp i 24 way 7001 36way 750p 14 pin 48p 1 ?gp
No of Ways ey (4 o t8pin  50p p
This low cost intelligent eprom programmer can 8 15 P 37 | SLIEN o d00p 500 I GENDER CHANGERS 18 pin  60p -
program 2716, 2516, 2532, 2732, and with an | MALE: L (e £ 25 way D type 20 pin  75p
ad%ﬁon 2564 and 2764. Displays 512 byte page {ang.Pins 120 180 230 350 EURO CONNECTORS 24 pin  100p 150p
— hasaserialand parailel ¥ Oroutines. Can §saider 60 85 125 170 Plug  Socket |MaletoMale ... £10} 28pin  160p 200p
geth:sed as an emulator, cassette mterface,;.gs IDC 175 275 325 g!N -212612 - 2309 7S ;l\:AaIe tlo fepale o e g}g 40 pin  200p 225p
eftyllla. s M rald B e M. (B} JFEMALE: . x 32 way in p p emale to Female......
: "1 2 % 32 way Ang Pin 275p 320
Raaptor for 27642564 £25.00(c) StPin 100 140 210 380| 2 X 35Way ang Hin 270 2D RS 232 JUMPERS
Ang.pins 160 210 275 440 Y X P P
UV ERASERS Solder 90 130 195 290 ?Dé gﬁtv&aiy gng Pin 375p :ggp' et (gsw\l-vc?y D) TECHNOLINE
IDC 195 325 375 Lldar Bl llasisicaicencivae £5.00
All erasers with built in safety ewitch and maine |StHood 90 25 100 120| 'DCSktA+C 4p0p! M 2isholeendbenale  g52g X!EWPD&;’A SYSEEtA
indicator. ) Screw 130 150 175 For2 x 32 way'{)lease specify 124" Miale Mala g0 | ¢ Sing ' restel’ type é’ro 0COIS
Hw? erasr;ss upbtc;G fiﬁrogns atatime.... Eggécg Lock spacing (A +B 24" Male Female £9.50 0}: in %qugl()OHQTS‘!‘\ 2frr(‘iers
as above but with a timer . ¢ phone 01- 9764. our
S TEXTOOL ZIF MISC CONNS DIL SWITCHES "
Hw 3? g;aasgosvuepb\‘&mtﬁr;r(glr;i?t atime. £71 (®) 1 sockers 24-pine7.80 | 21 pin Scart Connector.200p 4-way S0p 6-way 105p service, 7 days a week.
"""" £88 (b) § 55 eo.00 s0pin s12| 8 pin Video Connector200p 8-way 120p 10-way 150p
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7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410

- 7411
7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7439
7440
7441
74424
T443A
7444
7445
7446A
7447A
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
7483A
7484A
7485
7486
7489
74304
7491
74924
7493A
7494
7495A
7496
7497
74100
74107
74109
74110
74111
74116
74118
74119
74120
74121
74122
74123
74125
74126
74128
74132
74136

. 74141
74142
74143
74144
74145
74147
74148
74150
74151A
74153
74154
74155
74156
74157
74159
74160
74161
74162
74163
74164
74166
74166
74167
74170
74172
74173
74174
74175
74176
74178

§588

@
&
o

30p
40p
40p
30p
0p
30p
30p
a0p
50p
70p
36p
40p
0p
80p

110p

110p|
110p
120p
1i0p
140p
400p|
260p
420p|
140p|
110p)
105p|
100p;
150p

340p
140p
74184 180p
741854  180p
74190 130p
74191 130p
74192 110p
74193 115p
74194 110p
74195 80p
74196 130p
74197 110p
74198 220p
74199 220p
74221 110p
74251 100p
74259 150p
74265 380p
74273 200p
74276 140p
74LS00 24p
74LS01 24p
741502 24p
741503 24p
741504 24p
74LS05 24p
741508 24p
74LS08 24p
74L810 24p
74L811 24p
74L512 24p
741513 34p
74LS14 s0p
74LS15 24p
741520 24p
741821 24p
741522 24p
74L524 s0p
741526 24p
741527 24p
740528 24p
74L830 24p
741532 24p
741533 24p
741537 24p
74L838 24p
74LS40 24p
741542 s0p
740543 150p
741847 [
741548 90p
74849 100p
74LS51 24p
741554 24p
741555 24p
74LS73A  30p
74LSTAA  35p
74L575 45p
7ALSTEA  36p
74L5834  70p
741565 75p
741586 35p
741830 48p
741591 s0p
740582 s5p
741593 s4p
7418958  75p
741596 90p
74LS107  40p
7415109 40p
748112 48p
74LS113  48p
745114  45p
745122 70p
74L5123  80p
7415124/
629/140p
74L8125  Sop
745126  50p
74L8132  85p
7415133 50p
74LS136  45p
74L8138  S5p
74L8138  55p
74L5145  $5p
74LS147  175p
74L5148  140p
7415151 8sp
7405152 200p
74LS153  85p
7405154 160p
74L8155  68&p
7418156  65p
748157  S0p
745158 &5p

74LS180A
T74L3161A

75p
72

74LS162A
74LS163A
74L5164
7T4LS165A
74LS166A
7415168
7415169
74L5170
7ALS173A
74L5174
7415175
7415181
7415183
745130
7415191
7415192
745193
74LS194A
7451954
745196
745197
7415221
7415240
7415241
748242
7415243
7415244
7415245
7415247
7415248
7415249
7415251
7ALS253
7415256
7ALS257A
74L5258A
7415259
7415260
7415261
7415266
7415273
7415279
7415280
7415283
7415290
7415292
7405293
7415295
7415297
7415298
7415299
7418321
7415323
7415324
7415348
7415352
7415353
7415356
7415363
7415364
7415365
7415366
7415367
74LS368A
7415373
7415374
7415375
748377
7415378
74LS379
7415381
745385
7415390
7415393
74L5395A
7405399
7415445
7415485
7415467
7415480
74LS54C
7418541
7415808
7415610
7415612
7415624
7415626
7415628
7415629
74L5640
74L.5640-1

7415641
741.8642-1

7415643
74L5643-1

T74LS644
7415645
T4L5645-1

74L.8668
745669
7418670
7418682
7415684
745687
7415688
74L5783

74500
74502
74804
74805

| 748 SERIES

74308

74510

74811

74520

74522

74830

74532

74837,
748538

74540

74851

74564

74574

74585

74586

745112
745113
745114
745124
745132
748133
745138
745138
745139
745140
748151
748153
748157
745158
745163
745169
745174
748175
745188
745189
745194
745198
745196
745200
745201
745225
7485240
748241
745244
748251
748257
745258
748260
748261
745283
745287
748288
745289
748299
748373
748374
745387

4046
4047
4048
4049
4050
4051
4062
4053
4504
4055
4056

125p

55p

35p
35p

60p

4063
4066
4067
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4085
4086
4089
4093
4094
4095

f 4096

4097
4098
4099
4501
4502
4503
4504
4508
4506
4507/4030

4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4526
4527
4528
4529
4531
4532
4534
4536
4538
4539
4541
4543
4551
4553
4555
4556
4557
4560
4566
4588
4569
4572
4583
4584
4585
4724
14411
14412
14416
14419
14480
14495
14500
14599
22100
22101
22102
4001474584
40106

40086
40097
40098
40100
40101
40102
40103
40104
40105
40106
40107
40108
40108
40110
40114
40147
40163
4017374087

40174
40175
40192
40244
40245
40257
40373
40374
80C95
80C97
80C98

85p LINEAR ICs
2409 i
::: LM393 385p
AD7581 £15| LM384CH 200p
24p | ,ncosos 11909 LM708 3sp
24p | am79100C 228]. LM710 .
24p | aNIG3 3200p| LM711 100p
24p | AY-1-5050  160p| LM723 o0p
24p | AY-31350  330p| LM725CN 300p
24p | AY-38010  450p| LM733 08p
65p | AY-3-8012  500p| LM741 2p
25p | CA3018A 100p] LM747 00
25p | CA%28A 110p| LM748 30p
CA3046 70p| LM10T1 420p
24p | Casoss 325p| LM1014 150p
25p | casoso 50p| LM1801 300p
80p | CA3080E Top| LM1830 250p
75p | CA3088 eop| LM1871 300p
120p | CA3089E 2i0p| LM1872 300p.
35p | CA%080AQ  373p| LM18S6 550p:
90p | CA310E 20p| 1.M1889 a50p
sop | GA3130T 130p| LM2017 200p
sop | CAIIAOE a3p| LM3302 %0p
CA3140T 100p] LM38OC 0p
270p | cagteoe S0p| LM3909 0%
75p | ca3161E 200p LM3011 180p
90p | ca3t6zE 800p LM3B14 380p
36p | CA3189E 270p . LM3915 340p
§5p | CA3240E 150p | LM3916 340p
38p | CA3280G 270p | LM13600 150p
95p | D7002 £6| M51513L 23%0p
360p | DACI4088  300p| ME1STEL 4s0p
$op | DAC0S00 300p | MB3712 200p
DAC0808 300p | MC1310P 150p
DG308 300p | MC1413 5
350 | Hai366 190p | MC1488 asp
120p | \cL7106 s78p| MC1485L 300p
55p | KcL7ett 93p | MC1496 0P
§5p | ICL7650 avop | MCI340P 200p
55p | ICL7660 280p | MC3401 70p
150p | ICLBG3S 400p | MC3403 85p
110p | 'CM7218B £22] MF10CN 300p
110p ICM7217 750p | MK50240 900p
5 ICM7555 %0p | MK50398 790p
50 | \Cvi7sse 140p| ML920 5000
2200 | | c7120 300p | MLE22 400p
48p | 1 cmao 300p | MM6221A 3009
32p | Leriar 350p | NE531 120p
60p | LF347 120p | NES44 190p
115p | LF351 80p | NESSS 22p
80p | LF353 90p | NESS6 80p
70p | LF355 s0p | NESG4 400p
LF356N 110p | NE565 120p
80P | | Fagy 100p | NE5G6 150p
850 | Lmioc 450p | NESE7 1259
190p 1 | Mao1a sop | NES7O 200p
75p | Lmaoy asp | NESTT 300p
85p 1 LM3OBON 73p | NESSZ wp
380p | LM310 225p | NES632P 150p
250p | LM311 NEBS33P 160p
75p | LMa18 130p | NESS334P  120p
75p | LM319 160p | NESS34AP  180p
90p | LM324 48y | OPOTER 500p
700 | LM334Z 118p | PLLO2A 500p
0P | | m3ssz 130p | RC4136 55p
100p | (M3sg 160p | RCA151 200p
240p | | m3ze 40p | ACA558 S5p
36p | LM3ds s0p | 5668 220p
50p | LMassP 50p | SAA1900 £18
240p | LMa7? 300p | SFF96364 800p
140p | LM38ONS  150p | 5L490 300p
140p | LM38O 150p | SN76033N  300p
240p | LM3B1AN 170p | SN76489 400p
170p | LM02 200p | SN76495 400p
LM383 325  SPO256AL2  700p
45p | (mags 220 | TA7120 120
90p | imasn-1 100p | TAT130 140p
48p | im3e7 270p | TA7204 150p
80p | LM3se 180p | TA7205 S0p
150p | LM391 1 TAT222 150p
750p | LMaseN 110p | TA7310 150p
750p - .
300p
266p
420p
450p y
850p 5V 7605  &5p
200p 6V 7806  50p
380p | 18V 7808  50p
rop | 2 e
50p
0P | 4gv 7816 50p
48p
120p
36p
40p
150p
125p
130p | Fixed Reguiators
200p | LM30SK 1A 5V
120p | LM323K 3A5V
150p | 78HO5KC 5A 5V
48p | 78H12 5A 12V
85p [ 78P0O5 10A 5V
320p | Variabie Regulators
20p |LM305AH
225p | LM317T7 TC-220
225p | LM317K TO3
250p | LM337T 3A+VAR
100p {LM350T 5A+VAR
LM398K - 10A+VAR
120p | | M723N
1%0p | 78HGKC 5A+VAR
100p [ 7HGKC 5A+VAR
100p | 78GUIC 1A+VAR
150p 1 79GUIC 1A+VAR
:5‘”’ Swiiching Regulators
1509 11CL7660
Top | SG3524
;‘S’g TL494
5p TL497
5p

TECHNOMATIC LTD

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1IED
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10

(Tel; 01 208 1177) Telex;
305 EDGWARE ROAD. LONDON W2
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92580C{

TBA231
TBASOO
TBASI0
TBA820
TBAB20M
TBA920
TBASS0
TCO109
TCA210
TCA220
TCAB40
TDA1010
TDA1022
TDA1024
TDA1170S
TDA2002
TDA2003
TDA2004
TDA2006
TDA2020
TDA2030
TDA2593
TDA3810
TDAT7000
TEA1002
TLOGICP
TL062
TLOB4
TLO71
072
TLO74
TLOBY
TLo82
TLOB3
TLo84
TLO94
TL170
UAA1003-3
UATS8
UA2240
UAAI70
UCN48O1A
ULN2003A
ULN2004A
ULN2068
ULN2802
ULN2803
ULN2804
UPCS75
UPCS02H
UPC1156H
UPCT185H
XR210
XA2206
XR2207
XR2211
XR2216
XA2240
ZN40S
ZNA14
2N419P
ZN42IE
ZN424E
ZN425E8
2ZN426E
ZNAZTE
2ZN428E
ZN420EE
ZNAATE
ZNA4GE
ZN45OE
ZN4sBCP
ZN1034E
ZN1040E
ZNA134)
ZNA234E

s

CHARACTER

250py Z80CTC

Electrically  pro- 250p GEN RATORS .
| . grammable and | MC4024 sso.:! ZBOACTC ENE
120p | 1802CE 0509 erasable PROMS | MC4044  550p 280BCTC
80p | 2650A 1050p | 2815-30 £18| MC14411  950p[ ZBOOART
e ey
P -
;:: co02a) T8 ULN2004A | Tmsee01 KeYsOARD
65C02A  £15[.,
200p 2616+5v  350p
220p |05028  BO00P|nc16.35  ss0p ngg
so0p {6800 250p | 2532 450p
350p |6802 300p|2532-30  850p | ULN2803
350p | 6803-2 £12( 2564 200p | ULN2804 8
175 |6809 2708 “00p | 78107 Z80BP10
2280 0P| s716+5v  350p | 75108 280BCTC  500p
6809E £8| 71605 850p | 75109 2B0DART  900p
400p | 63R09 £10) 5732 asop | 75110 MC14411  750p
o eapnoE £12| 273282 s00p | 75112 COMB116 :mp
:w’m 68000-LB  £36| 2732a-36  s50p | 75113 ¥ 47028 509
8035 350p) 276e-25  260p | 75114
1000 27Ceas  g£10] 5115 2016-150
240p | 8039 A20P| 7 ioeos  avop | 75121 2101 AY-3-1015P
320p |B0CIG  TOOM| 715550 eo0p | 75122 2102
320p [B080A  420p| 57556 12 | 15150P 21078 AY-5-1013P
2 8085A 300p 500p 2111A-35 300p
x 80CE5A  750p TMSZTIE S0P 2oi6e  220p ) 211450 COME017  300p
7500 | 2086 s 75160 soop| 2147 iMBa02  450p
350p = 75181 350p} 411618
700p 8088 17500 Cers0zr  eva 75162 400p| 4116-20
ap 8741 £12| crTsoar  es2| 75172 300p | 416415
o0p [8748 £16| CRTE545 £9| 75182 %0p | 41256-20 EMHz UHF  375p
90p | TMS8980£14.50 | EFe3ss £8| 75188 80p | 4164-20 MHz UHF  450p
swp |TMSE995  £12 EF9365 g2 75189 BOp | 4416-15 Sound & Vision
7 280 250p EF8366 £25( 75365 150p | 4532-20 12MHz £12
G EF9367 £38 | 75450 50p | 2516AP-3
110p | ZBOA 200p | ucegis  ssop| 75451 50p| 5101 7y
3%p | 7808 550 | MCs845SP 75455 50p! 6514 L ?;V:H LS
55p |280CMOS 7508 s50p | 76453 70p| 5516 0 152 &
750 |(CMOS Z80) | MCES47  650p| 75454 700 511663 | 00p
100p  SFFoE364 68| 75480 150p | g116LP.3 & i 400p
200p EDLCOL Lo Tso91a  £15] 75491 65p | 6264.15 ;OOM ZMN 270p
[ "W = DEVICES TMSQ328  £101 75492 65p | gopaLP-15 1::3‘2“ 12259
938p | 2651 120p | ga10 by
320p | aze2 800p 120p| 745189 v 255p
120p | 3245 450p 1208 1 745201 p |24 200p
170p | 652C 300p : 120p) 745289 225 |,'er s |
s50p | 6522 asop | ADSSECJ  775p| 8T97 1209 g3a15 soop [2%Z, 28
75p | 66224 550p | ADSE1J £20¢ 8798 120p! 931402 850p Sp
75p | 8532 480p | AD7581 £15| 8ILSI5  140p| 53425 soop ||0.00MHz 175
290p { 15551 550p | ADCOSOE  1190p | B1L596 140p . gg;gs :sop
190p | 6821 150p | AM25510 350p| B1LSS7  140p RENHEVIER TR 20 1009
66821 250p | AM25LS2521 BILS9E  140p ; . 40p
o 682¢ £12.50 88LS120  300p! g oo 4.194 150p
1900 = 9602 400p | 4 43 100p
684C a75p | AM25L52538 00p! Zic0 260
nznspn B8B40 800p 350p | 9636A 18091 Jaco30 2009 4.608 250p
300p 885¢ 160p | AM26L.531 g;AP :x 18SA030 200p 223(5,2 1200psop
250p 1 0 b
soom | Soog 250p | AM26LS32 ING2SES  350p] hans ;;:: 6.00 140p
400p | 6854 850p 1200 | ZN426€8  330D| 2econs  1a0p ;7.734 mo,,i
40Gp | 68854 a00p | O7002 6| ZN42TE  600p| .00 gogp -00 50p
arsp | ea7e 500p | DACBO-CBI-V | ZNA2BER  4S0p| . 207 Toon|71e8 1750 .
$73p | B154 a50p £28| ZN423E 210p| 45003 150p a0 150p
673p | 8155 380p | DMB131  600p| ZNATE  %00p Z- 8.867 175p
120p | 8156 380p | DPB304  350p| ZN449E : 250p
190p | 8206 208p| DS3591  360p ZN4SSCP 150p
0p 8212 200p | DS8830 140p| 8271 m150p
8216 16pp | DSBB31  150p| 8275
::: 224 300p | DSE832  150p{ 8279 175p
130p | 8226 425p| DSBBIS  225p| 8284 180p
ss0p | 8228 850p | DS8BIS  280p| 8287 250p
300p | 8240 260p| DS8836  150p| 82680 200p
8250 9%0p | DSB8 225p B755A 200p.
S00P | go1n  aosp| MC1488  60p| TMS9S01 170p
S0P | gosic.5s  3s0p| MC1480  60p| TMS9901  s00p 150p
223p | g256AG-5 MC3446  250p| TMS9902 500p| FD1793  £20[19.969  150p
e | 320p| MC3458  450p| TMS9911  £18[FDi797  £22|20.00 15p
8256 £18} MC3470 475p| TMS9914 £14| WwD2793 £97 | 24.00 150p
750p | gos7c.c  400p| MCa4BO  850p| ZEOPIO  2é0p| wD2797  £27) 4B.000 175p
300p | g5ec.5  4op; MOJ4t8L  veop| 200API0  2stp| WDlge1  £15] 116
200p 1759‘ MC3486  250p| ZBOBPIO  500p| WD2143  £i2|PXOt000  £12
880p Eapid B
v ] | we also stock a large
¢ range of Transistors,
Mﬁ%%‘g’;m"’“’ SAA5020  600p Diodes, Bridge Rectifiers
ggop | SAAS030  700P | Triace Plastic, Thyristors
MSM5832RS SAA5041  £16 | and Zeners. Please call for
350p | SAAS050  800p | details.

LOW PROFILESOCKETSBYTEXAS | WIRE WHAP SOCKETS B.TEXAS '
50p 8 pin 38p 22 pin 22p 8 pin 30p 22 pin 750
ﬁg 1¢ pin op 24 pin 24p | 14 pin 30p 24 pln 75p
sop | 16 pin 119 28 pin 26p | 16 pin 42p 28 pin 100p
s0p | 18pin 16p 40 pin 30p | 18 pin 50p 40 pin 130p
50p 20 pin 18p 20 pin 86p

FND357
FND500 TIL311

j FNDS07
MAN74/DL704

740925
MAN71/DL707 MAN8310 120p 74c828
4C928

s e

SFH305. A0

18 pin  4Gp

20pin 45p

334 22 pin  50p
220p 24 pin  55p
R - ;| 1<1%] 28pin  65p
in  $0p

. DE ;
TIL209Red 12p TIL222Green 18p

Ti211Greon 16p  TIL22
TiL212Yellow 20p MV57164
Rad Array(10)

CXQ85 MV54164 Green
(bi-colour) 100p Array (10) 225p
TIL220Red 15p Rect Leds

R,G,Y 30p
BPW21 300p BPX25 300p
cQyzt 300p

DRIVER

PLEASE ADD50p p&p & 15% VAT
(Export: no'VAT, p&p al Cost)

Orders from Government Dems & Colleges etc. welcome.

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

15



READ/WRITE

Oldrad?

Dear Sir,

I am grateful for the opportunity
to make known the devastating
frustration I experienced in my
dealings with Newrad in the matter
of the Linsley Hood amplifier.

I sent the firm my cheque for
£49.49 from London on 10
September, 1984, for MA2 and
MA3 kits plus air postage to South
Africa. Delivery was to be six weeks
from 21 September. | sent
reminders in November and again
in January 1985. | received an air
parcel in mid-February.

The kits were incomplete in
many respects. Some items were
ridiculously unsuitable and others
of very poor quality. As a result of
further correspondence, | received
a supplementary parcel, the
contents of which were still
incomplete and inappropriate. A
third parcel attempted and failed to
restore the order to specification.

At my instigation the firm sent
me a cheque ‘to cover interest on
the money held for eight weeks.”
The actual total delivery period in
the end proved to be 22 weeks.

The contents of the parcels gave
me the impression of an
organization unsuited to its
undertaking and woefully lacking in
quality control. My attempts at
assembly have been unsuccessful
as a result. | have over 55 years
experience in this field backed by
full instrumentation and | am
extremely angry and frustrated as a
result.

I am determined to bring the
project to completion. It seems |
was supplied with primitive
prototype PCBs and unsuitable
components. As | am not prepared
to repeat this distressing
experience, please tell me where |
can find a competent supplier of
kits or assembled power amp PCBs.

Yours faithfully,

Dr. A.H. Barzilay

South Africa.

Dear Sir,

Inthe June to September 1984
editions of your magazine, you
printed a series of articles on the
construction of an amplifier by
John Linsley Hood, which was

6

called ‘Audio Design’,

In this article it was stated that a
kit was available from a company
called Newrad Instrument Cases
Ltd. | tried to contact them by post
without success and when | phoned

them | was given all sorts of strange
| stories and excuses but precious

little information.
In the end, | decided to build
the design from scratch — but |

.cannot get two types of

component which are specified.
These are a small MOSFET

" (VN1270M) and the low ESR

electrolytic capacitors of which
there are quite a few.

I would be most grateful if you
could send me the names of
companies which supply these.

Yours faithfully,

R.D. Wren

Bristol:

Oh dear! I'm afraid the staff at ETI
Towers are as distressed and frustrated
as our correspondents over the matter
of Newrad (tired and emotional, some
would say). And we haven’t even been.
constructing the kit! | am glad to say
that things are looking up. First, for
those of you interested in building the
JLH system who have heard that
Newrad have made changes to the

. PCBs, we are about to reprint the series

with all necessary revisions in our sister
magazine, Electronics Digest. This is a
quarterly and the relevant issue will be
appearing towards the end of the year.

As far as the companies are
concerned: the VN1210M transistor (in
fact, all the transistor types) are
stocked by Hart Electronic Kits Ltd.,
Penylan Mill, Oswestry, Shropshire,
SY10 9AF. Hart may also be able to
supply the low ESR electrolytics, but —
to avoid disappointment — they
suggest that any potential customers
write to them first to check the stock
situation.

| trust that this will be the end of
corrgspondence on this unhappy affair.

Artificial Intelligence

Dear Sir,
1 am about to start an

. association for those interested in

building robots. | would like you to
help me through your magazine to
get in touch with other associations
in other countries.

I know of one association in

- Sweden:

WWWwW._americanradiohistorv com

Stockholm Robot Sallskab
Leif E.K. Wikstrom
Bjorkhyttevagen 93a

711 00 Lindesberg
SWEDEN

Yours faithfully,

Dansk Robot Forening
Hans Ostergaard
Saekedammen 5
DK-3460 Birkerod
DENMARK.

Come on now, all you robots. Drop
Hans a line. — Ed.

We are please to note thata
number of readers responded to the

| letter from Rodney Dulce of the

Philippines which appeared in October,
1985, issue of ETI. We will be able to
provide a subscription to Rodney as
soon as the paperwork is sorted out.
And we will ge replying to those of you
who wrote to us individually. Just give
us a bit of time.

We have also received a letter from
an S. Davies of Leeds recommending
what appears to be an audio repair
company called KIA. We would like to
be able to pass on their address to our
readers — unfortunately S. Davies
failed to supply it. Any chance of
another letter?

ETI welcomes all queries, letters and
contributions large or small. Any letter
we receive is Iiab?e to be published
unless marked ‘Not For Publication’.
We reserve the right to edit letters for
reasons of space.

In general, please type your
contributions using double-spacing and
wide margins. Any diagrams should be
neatlr drawn in ink on plain paper and
PCB foil patterns (if enclosed) should
be at 2:1 scale. Please print any
program listings at 4% inch column
width or (if more suitable to the listing)
we may accept listings at 9 inches
column width. The specifications for
listings are meant to facilitate layout
and avoid errors that may creep in if
listings have to be re-typed. As a

uideline, 4% inches is most suitable

or BASIC or other high-level language
listings while 9 inches would suit hex-
dumps or annotated assembly language
listings. Please send any letters and
contributions to ETI, ASP Ltd., 1 Golden
Square, London W1R 3AB.
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LETTERS

AUNTIE STATIC’'S PROBLEM CORNER

Dear Auntie,

Can you please tell me why
there are so many different types
of capacitors? What is the difference
between ceramics, polyester,
polystyrene, mica and all the rest?

S. Reed,

Exeter.

In an ideal world, capacitors would
be capacitors and there would be
nothing to choose between them. In
the real world there is no such thing as
a capacitor, in the sense of a device
which obeys all the text book rules,
and we can only hope that our
assemblies of insulating and
conducting sheets will behave more or
less like one.

What we end up with is something
like that shown in Fig. 1, where L, R
and R, are extra circuit elements that
arise because of the way the capacitor
is constructed.

You couldn’t cut the capacitor open
and find them inside, but they are very
real because the circuit you've
soldered your capacitor into sees all
the extra components and behaves
accordingly. The effects can be
minimised by making L and R; as small
as possible and R, as large as possible,
partly by payin? attention to the
construction of the capacitor and
partly by the choice of dielectric
material. The value of L depends on
whether the capacitor is wound
internally or constructed in flat layers,
and R, results from dielectric losses as
well as any physical resistances inside
the capacitor. The different
compromises that can be reached give
rise to a variety of different types o
capacitor, some of which are more
suited to certain types of circuits than
others.

=

Fig. 1 Equivalent of capacitor

The fact that capacitors are not
entirely capacitors is just the beginning
of the problem. Another little hiccup is
that the value of any capacitor you use
will keep chan%ing. Take ceramics for
instance. How long do you think it
would take for the value of a high K
ceramic capacitor to drop by 5%, just
through the normal ageing process?
Months? Years? I'm afriad not. A high K
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ceramic can change in value by 5%
;between 6 minutes and an hour after
being manufactured, and will continue
to decline logarithmically thereafter, so
that in 10 hours it will be another 5%
down, after 100 hours (not much over
fourdays) another5%islost,and soon-No
wonder they are not recommended for
use in tuned circuits and oscillators!

An even greater change in value
occurs if the temperature changes.
Take a look at the graphs in Fig. 2,
taken from a manufacturers data sheet.
A ceramic of this type (Mullard 629
series) will drop in value by 70% from
its marked value at 25°C if the
temperature drops to freezing point.
Your 1n0 capacitor now has a value of
300p! Perhaps you don’t freeze, your
circuits, but marked variations occur
for quite normal household
temperature variations, as you can see.
If you have the audacity to wire the
capacitor into a circuit, the value can
change yet again. With a DC voltage of
60V applied, you've got less than half
the capacitance you thought!

We all know that ceramics are
notoriously bad in many respects, but
other types exhibit similar
characteristics to a lesser extent.
Capacitance will change with time,
temperature and frequency. Losses
and insulation resistance will vary and
so on. The type you choose will
depend on the kind of demand your
circuit makes on it.

Ceramics, as we have seen, would
be reserved for circuits where the value
is not critical. (Having said that, there
are fairly stable brands of ceramics
made for circuits which make use of
someé of their more desirable
characteristics.) For applications

www americanradiohistorv com

- — Auntie.

requiring high stability —oscillators,
tuned circuits, filters, etc — mica or:
polystyrene are particularly good.
Polycarbonates are useful when a high
insulation resistance is needed.

Insomeapplicationsalow ESR orlow
equivalent series resistance capacitor
(that is one having a low value of R,)
can be important. The resistance itself
can directly dissipate heat (this is the
reason for the maximum ripple current
rating on electrolytics for use in power
supplies) and will cause a shift in the
ideal 90° phase relationship between
voltage and current. The losses
increase with frequency, so careful
choice is needed for high frequency
applications.

In pulse circuits the series
inductions can be a prime
consideration. This depends mostly on
the way the capacitor is constructed.
In sampie and hold circuits, dielectric
absorption will cause certain types of
capacitor to fall in voltage as soon as
the input is removed (this is quite
distinct from any leakage that may
occur), so low hysteresis dielectrics
such as polystyrene or polypropylene
would be usel And so it continues.

The study of materials used for
capacitor dielectrics, or Dielectric
Materialism as Marx called it, is a very
involved subject. As with my earlier
advice about transistors, it’s a case of
using general purpose types in non-
critical applications, using general
rules and your own experience in
choosing components for more
exacting needs, and resorting to
manufacturers data sheets on the odd
occasion when the right choice will
make all the difference to your circuit.

ETI
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AN ARGUS SPECIALIST PUBLICATION

The ETI Activator

The second in our series of sound processing units, this
exciting device adds brilliance to your sounds. High
fidelity buffs may murmur disapprovingly, but similar
units to this one are all the rage in recording studios and
those who've heard. the Activator say that it reaches
parts of the audio spectrum that even ultra-fi can’t!

. Caf 4 .
it was @ BIOTE, i Autowiper
B orld's first AySIEXC ) iy xR
w istmas Was com This engaging little circuit will control your car wind-
Chra screen-wipers at two touches of a button. Now you no

longer have to be content with just two speeds — fast
and jerky — but can determine the wiper rate by the
magic of digital electronics.

Walkman Pal

The Walkman Pal is a combined amplifier, power supply
and NiCad battery charger. Just plug your portable
cassette player or stereo radio into the Pal, and you'll
have hi-fi reproduction and more with this compact
unit.

d
: : t you rea
NNP transe = Forrest. de Forrest. ‘Why d?)nut éa”i“m

or find oU aashort story by

PLUS

Gallium Arsenide — The Fast One, Barry Porter on
PCBs, Xmas Book Round-Up, a Christmas story by JLH
and all our regular features.

THE SURPRISING JANUARY ISSUE OF ETI
ON SALE DECEMBER 6th.
CHRISTMAS IS COMING AND ETI IS GETTING FAT

18 ETI DECEMBER 1985
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Les Sage looks at some variations on a common theme.

aving introduced the practical techniques
H involved in designing a common emitter transis-

tor stage (ETI, November 1985), this month we'll
concentrate on more general consideration of
different configurations. Each circuit has been fully
tested and its basic characteristics are given in the
appropriate diagram. Component values have been
calculated using similar techniques to those deait with
last month, involving emitter, collector and base voltages
and currents and transistor gain. Two gain figures are
used, one for signals (AC) and the other%ornotional DC
levels (notional because most of the circuits are AC
coupled). The DC gain figure, however, is an indication of
circuit stability.

Bootstraps And Feedback

The main problem with the standard stabilized com-
mon emitterstage of lastmonth (ETI, November1985) is
the rather low input impedance resulting largely from
the base bias resistors shunting the input signal. A way
round this problem is to use three bias resistors and
include an extra ‘bootstrapping’ capacitor (Fig. 2). The
principle of operation is that any input signal present at
the transistor’'s base will, by emitter follower action,
appear at much the same magnitude at the emitter.
Since C2 (the bootstrap capacitor) is relatively large, it
will act as a short circuit to the AC signal at the emitter
and couple it without any attenuation to the junction of
R1 and R2. Resistor R3 will have more-or-less the same
AC signalatboth ends, sothere cannotbeanyAC current
flowing through it and all the signal input goes into the
transistor.

The input impedance is then that of the transistor
stage and is not shunted by the bias chain. The DC bias
conditions have not been altered significantly by the
presence of R3 although, in practice, emitter follower
action is not 100% and the junction of R1 and R2 isata
slighly lower potential than the input signal, meaning
that a very small current still flows into the bias chain.

A second benefit of this configuration — and one not
oftenrealised — is thatany noise on the supply lines will
now be decoupled to the emitter through C2 instead of
being fed down the bias chain into the transistor’s base.
Since the emitter circuithas a very lowimpedance, it will
remove the noise. )

‘The un-bypassed emitter resistor, R3, adds to the
input impedance of this circuit by introducing current
feedback. The inputimpedance is approximately equal
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Fig. 2 Bootstrapped common-emitter.
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Fig. 3 Virtual earth common emitter.

to the hy x R5 (typically greater than 100k). The output
impedance is also quite %\i h. This can be reduced — at
the expense of also reducing input impedance — by a
voltage feedback arrangementas in Fig. 3. In this circuit,
a current proportional to output voltage is fed back to
theinputthrough R2, sothatanytendencyforthe collec-
tor current to change is counteracted by an opposite ten-
dency in the feedback current. This is a very economic
arrangement, giving good stability at low cost and com-
plexity. The cifcuit is probably most familiar for its DC
stabilization characteristics, but amonF single transistor
stages it is the closest thing to a virtual earth amplifier.
[deally, the transistor should have a very high current
gain, hy, which is not too difficult with contemporary
silicon devices. If R1 is large compared to the source
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Fig. 4 Feedback decoupled common emiitter.

resistance and the transistor input resistance (it's in the
orderoftentimes Ql’sinputresistanceasitstands), then
the circuitinput impedance will be roughly equal to R1
and the gain roughly equal to the ratio of R2 to R1. The
outputimpedanceisreduced by the ratioof closed-loop
gain to open-loop gain. In an actual circuit, this worked
out to be about three quarters, giving an output im-
pedance of about 2k5 (0.75xR3).

For high gains (and it is only with high gains that the

approximate values are really reliable, R1 must be quite
low. Reducing R1, however, is also liable to upset the
calculations and, in practice, a compromise is required.
The circuit makes a good current-to-voltage converter,
with output voltage equal to input current multiplied by
feedback resistance.

Figure 4 shows how to obtain a higher input-impe-
danceathigh gains. Two feedback resistors — R1and R2
— are used, their junction being decoupled to earth
through C2. This gives a moderate input impedance
(which canbeincreased by the addition ofaninputresis-
torasin Fig. 3) and high gain but at the cost of increasing
output impedance against the Fig, 3 circuit. The effectis
due to the action of C2 in shunting signal frequencies to
earthandavoiding AC feedback. The circuitmay be con-
sidered the voltage feedback equivalent of the current

R4
5k6

+12V

OouUTPUT

QUTPUT:
INVERTING
IMPEDANCE, Z:
INPUT ~ HIGH
QUTPUT — MEDIUM
Q1= BC109 etc.

INPUT

-0 0V

Fig. 5 Bootstrapped high impedance amplifier. .

feedback common emitter with a bypass capacitor
across the emitter resistor (Fig. 1, ETI November 1985,
with R5 shorted out).

ArefinementtoFig.4 canbe seeninthecircuitshown
in Fig. 5. Capacitor C2 now shunts signal frequencies to
the transistor emitter. By bootstrap action, R1 is now
effectivelyanopen circuitto AC signals, giving highinput
impedance and an associated reduction in gain. This
configuration combines good DC stability with reason-
able gain and high input impedance. The output im-
pedance remains fairly high, due totheabsence of direct
parallel-derived AC voltage feedback. The circuit, how-
ever, finds an ideal use as a ceramic cartridge input stage
where a high input impedance is required with not
much gain.

Because of its high input impedance and very low

20

output impedance, the emitter follower (or, common
collector) circuit (Fig. 6) makes an ideal buffer between
stages. The low outputimpedance (in the order of 10R)
means that it will drive almost anything current-wise.
The circuit also has an input impedance which is higher
than that of all the previous circuits we've seen, even
though the emitter circuitimpedance of around 500k is
shunted by the bias resistors. It therefore presentsa very
small load to any preceding stage. Add to this the fact
that voltage gain is practically unity and it is clear why
many engineers — unable or unwilling to design circuits
foraparticularpurpose — just stickan emitterfollowerat
the input and the output of some conventional ampli-
fication stages.

1
220n GAIN, A:

QUTPUT:
NON-INVERTING
IMPEDANCE, Z:
INPUT — HIGH
OUTPUT — VERY LOW
Q1=8C109 etc.

INPUT

4 Qov
ok

Fig. 6 Emitter follower.

In practice, many emitter followers can be omitted
altogether — especially if circuits are custom-designed.
Nevertheless, it remains a useful addition to the
designer's armoury.

Ground To Base

Sofar, all the circuits described have been forlow fre-
quency applications. At the higher frequencies charac-
teristic of radio and video, they will all show a distinct
lack of gain. The responsibility largely belongs to the
Miller capacitance effect. All transistors display a certain
amount of capacitance between junctions. The capac-
itance between the base and collector is small and
would not seem tobe a cause for concern, However, the
Miller effect says otherwise, A capacitance between the
inputand output of an inverting amplifier (for example,
between the base and collector in a common emitter
stage) appearsto the inputsignal as having avalue equal
to the actual capacitance mu%tiplied by the voltage gain.
This is a form of negative feedback. What's more, the
capacitance appears to shunt the signal to earth, so that
base-collector capacitance multiplied by voltage gain is
added to base-emitter capacitance. This produces a
considerable reduction of input impedance at high fre-
quencies and, in conjunction with input source resis-
tance and the transistor's base layer resistance, a loss of
signal amplitude and therefore of effective gain. For
somewhat different reasons, emitter follower perfor-
mance (whichis dependenton currentgain) also falls off
at high frequencies.

Oneway of overcoming such effects is tooperate the
transistor in grounded (or, common) base mode. The
transistor conducts DC as normal and component values
are calculated as withacommon emitter, butthe signalis
injected into the emitter and the base is held at ground
potential to AC by a large-value capacitor. Any feedback
signal due to internal transistor junction capacitance
between collectorand base is now shorted to ground by
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O +12V
GAIN, A
AC8
DC 6
OUTPUT  gytpUT:

NON-INVERTING
IMPEDANCE, Z:
INPUT — LOW
QUTPUT — MEDIUM
Q1 =8C109 etc’
(FOR RF USE,
BF180, BFY90 etc.)

'Fig. 7 Grounded base amplifier.

O +12V

100n OUTPUT 1
OUTPUT:
INVERTING AND
NON-INVERTING
IMPEDANCE, 2:
INPUT — MEDIUM
QUTPUT — LOW
Q1 =BC109 etc.

INPUT OUTPUT 2

Q oV

Fig. 8 Phase splitter.

the external capacitor (C2 in Fig. 7). In fact, the base-
collector capacitance is no longer directly connected
between input and output since the base itselfactsas a
screen. Thereis no Miller-amplified feedback capacitance,
and the input signal feeds into the already low emitter
impedance. Thus, voltage gain remains useful even at
very high frequencies (up to the transition frequency
T/
One characteristic worth noting is that the grounded
base configuration is non-inverting since the signal is
injected into the emitterand the outputistakenfromthe
collector. This is useful for video applications, as is the
low input impedance of the circuit (suitable for ter-
minating aerial feeder cables).
Non-inversion can also be achieved with a common
emitter stage by taking an output from the emitter itself.

Figure 8 shows a circuit commonly known as a phase-
splitter, since output 1 and 2 are in antiphase — the first
being equal in amplitude to the input but inverted in
phase, the second being equal in amplitude and phase
to the input. The amplifier has unity voltage gain. Strictly
speaking, itonly works as a phase splitter forasine wave,
since other waveforms may be degenerated. The main
uses of this circuit are for driving balanced lines oras a
means of obtaining variable phase for musical effects. R4
is included to ensure that both outputs are of equal
impedance.

{n the final part of this series we'll be dealing with
some useful two-transistor stages. These will show how
many of the compromises necessary in designing single
transistor stages can be avoided.
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ALA{_!M CONTROL

A COMPLETE AL
CA 1250

SECURITY
SYSTEM
FOR ONLY
£39.95 + var

Psice £19.95+VAT

contans: .

" The heart of any alarm system is the control
Entloauts & mechanical fiings CANZS08 ant, The CA 1250 offers every possidls foature
Key Switch & 2 keys XS 3901 that s likely to be required when constructing a

system  whether & highly sophisticated

£D's LED 1 installavon or simply controling 2 single

57" Hom Speaker HS 588

4 L ¢ L/ ¢

TIMER SWITCH & POWER SUPPLY MODULE
DP 3570 Price £13.95 + VAT

The DP 3670 consists of an adjustable timer switch and stabilised 12V power
supply foruse in a widerange of applications mcluding security, lighting control
and automatic switching,

The tmer section of the moduie provides switching of loads up to 3A for pre-
set times, the duration of which may be st by the user to between 10 secs and
% mins. The timed period may be triggered by the opening of a loap or the
closing of external contacts, with the timed period commencing
instantanecusly or delayed to provide a form af antrance delay.

The power supply section of the module provides a 12V output of up to 250mA
which is sufficient for most applicatiuns. The module operates from either
240V g/c supply or a 12V battery for whick trickie charge facifities are ingiuded.
C dusl y me: screw terminal connectors with no

soldering neaded

For mounting the undt an attractive moulged

4 migh quality surface mounting Magnetic Switches MS 1025

V¥ith only a few hours of your ume 1t is possibie 1o assemble and install an
effactive security system to protect your family and property, at the amazingly
low cost of £38.95 - V.AT. No compromises have been made and no corners
have been cut. The autstanding value results from volume production and
direct supply. Assembly is straightforward witn the detailed Instructians
provided. When installed you can enjoy the peace of mind that results from a
secure horme. Should you wish 10 ncraase the level of secunity, the system may
be axtended at any time with addittonal magnetic switches, pressure pads o
uitrasonic sensoss Don't wait untihit's 100 late - order today. "
Order Code: CS 1370.

EXTENDED SYSTEM CS 1480 Price £62.50 + VAT,

This systern contains, In addrtion to the CS 1370, an ultrasomic detectar wvpe

magnetic switch on the front doot,

+Buiitan electranic siren drives 2 loud
speakers

*Provides extt and entrance deiays together
with fixed alarm time

®Batiery back up with trickle charge facility

*Operates with magnatic switches, pressure
pads, ultrasoric or LR, units

* Anti-tamper and panic facility

*Suabilised output voitage

* 2 operating modes ful alarm.antitamper
and panic facility

«Screw connections for case of installauon

*Separate relay contacts for external loads

«Test toop faciity

enclosure is available,

ME 357 only £2.85 + VAT

measurement apphcations.
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INFRA-RED SYSTEM IR 1470 only £25.61+VAT.

Consisting of separate transmitter and seceiver both of which are housed in
atrractive mouided cases, the system provides an invisible modulated beam
over distances of up to SOft operating a relay when the beam is broken
Intended for use in Secunly systems, but also ideal for photographic and

Size BO x 50 x 35mm

US 5063 +its enclosure, an additional horm speaker and a further 2 magnatic
switches. This system represents outstanding value for maney for the high
level of secunty provided

Order Code: CS 1480.

SELF-CONTAINED ULTRASGRIC
ALARM UNIT CK 5063

Requires no installation Easily assembied using our
professionaliy built and tested moduies

+ Adjustable range up to Z5ft

*Buiit In entrance ahd exit delzy

«Buiit-In trmed alana

“Key operated switeh  Off. Test and Operate
Provision for an extension speaker

only £37.80 + VAT

HARDWARE KIT
HW 1250

only
£9.50
+ VAL

This atiractive case is desigiied to house the
contred unit CA 1250, together with the
appiopriate LED indicatars and key switch
Supplied with the necessary mounting pillars
and punched front panel, the urit is given a
professional appearance by an adhesive sitk
screenad labal Size 200 x 180 x 700m

DIGITAL %LTBASO NIC

DEVECTD
USs 5063

only
! £2.95
o 3tevels of d 0 1 false al *+ VAT
*3 1euels of discr mmnation against false alarms
£13.95 + VAT .Crystal contral for greater stability

5

« Adpustadie range up 10 25ft
eBuittan defays  *12V operation

This advanced module uses digital signal processing to provide the
nighest level of sansitivity whilst discriminating against patenti! false

*Futly self-contained
sUses US 5063, PSL 1865 Key Switch 3901

F Speaker 3515
Now you can assemble a really effective intruder afarin at this low prive using
wied and tested Riscomp moduies. Suppled with full iInstructions. kit
contains hing ry 0 provide A1 warning systes
hause or flat. With a builtin LED indicator and test position the Unitis R
up requiring no installation. It may simply be placed en a cupboard or desk
Movement within its range will then cause the built in siren to produce &
penetrating 90dbs of sound or even 110dbs with an addmionat speaker. Al
parts included and supplied with full instructions for ease of essembly. Size
200 x 180 x 70mm Order as CK 5083

1 0
i) :. s HP17:9D8
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SIREN & POWER
SuPPLY

MODULE
PSL 1865

A complete siren and power supply module
which is capable of providing sound levels of
110dbs at 2 metres when used with a homn
speaker. in addition, the umt provides &
stabdised 12V output up 0 T00mA. A
switching ralay 1s alsa inclutied so that the unit

iay be used In conjunction witnthe US 5063

form a gomplete alarm,

alarm eonditions:

ULTRASONIC MODUL

ENCIOSURE . .

Sutable metal encioswre for housing an
individual uftrasonic module type US 50863 or
US 4012, Supplied with the necessary
mounting pillars and scraws etc. For US 5063
oder SC 5063, for US 4012 order SC 4012,

FULL
RANGE OF
ACCESSORIES
STOCKED
SEND SAE FOR
DETAILS
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INSTRUCTION SET
COMPUTERS

Carefully avoiding some of the obvious puns, Mike Bedford
takes a look at RISC chips.

microprocessor technology since the release of

4-bit processors in the early 1970’s is a continual
increase in the width of the data bus, a factor which is
commonly used as a broad classification of processors.
Today 8-bit is the accepted type for home computers,
16-bit tends to be used for small business machines
and 32-bit is found in scientific machines.

Hand in hand with this development has been an
increase in the complexity of the instruction set. The
earlier 4 and 6-bit devices could only carry out simple
logic and arithmetic functions such as AND, OR, ADD
and SUBTRACT, various branches and subroutine calls
and limited memory access consisting of LOAD and
STORE instructions. As 8-bit development continued,
the number of addressing modes increased as did the
complexity of the arithmetic functions. Multiply is
included on the 6809, for example, this being an 8-bit
processor which also offers some limited 16-bit
instructions. With 16 and 32-bit processors multiply
and divide are the accepted norm and many other
advanced instructions such as loop constructions and

The most visible trend in the development of

This is The one we use, and this
is the one that works out te

_instructions ! = @
= 2 fD i =
. Y <$/V ~

o
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block moves are to be found. It goes without saying
that increasing execution speeds accompanied the
fore%oing trends.

A few figures will help to illustrate these trends. The
number of basic instruction types on the 8080, the
first popular 8-bit processor launched in the mid
1970's, is 30. The later 6502, also an 8-bit device and
extensively used in home computers, has a similar

It has been suggested that by the end
of the decade, virtually all computers
for engineering applications will
employ some degree of RISC
architecture.

number, whereas the 6809, one of the latest and most
advanced 8-bit micros released about 1979, has 43.
The 68000, a typical 16-bit processor, has 61.
Comparing numbers of instructions between
Processors is not easy as one processor may have as
different instructions what are merely different
addressing modes of the same instruction on another
device. The numbers above are not necessarily the
numbers of instructions claimed by the manufacturers
but would, for example, class all conditional branches
as a single instruction.

What probably gives a more accurate picture of the
complexity of the chip is a count of all the op-codes, a
figure which gives a measure of the number of
combinations of instructions and addressing modes.
When these numbers are considered we see about
200 for the 8080, 266 for the 6809 and over 1,000 for
the 68000. Comparing performance numerically is
once again difficult but it is quite clear that the 6809 is
considerably faster than the 8080 or the 6502 and
that the 68000 probably gives a 3 fold speed increase
over the 6809.

Even a quick glance at the above figures would lead
to the conclusion that complicated instruction sets are
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necessary to achieve high processing speeds, and
indeed this has traditionally been the point of view
throughout the development of computer
architecture. The argument for this link is that if a
particular function is not available as a processor
instruction it will have to be replaced by a series of
simpler instructions. For example, if multiply is not
available it has to be replaced by a routine carrying
out multiple additions and/or shifts, a process which

The Pyramid 90x is claimed by its
manufacturers to give 8-10 times the
performance of a similar machine with
conventional architecture.,

will usually be much more time consuming than a
hardware implementation of the function.

Recent developments suggest that this trend of
increasing complexity in microprocessors may be
reversed. The RISC or Reduced Instruction Set
Computer offers the possiblity of very high speeds
coupled with an extremely simple yet innovative
architecture.

Development Of RISC

It has been suggested '? that by the end of the
decade virtually “all computers for engineering
applications, from PCs to multi-user mini-computers,
will employ some degree of RISC architecture. Some
advocates of RISC would indeed go as far as to
suggest that all computers of the late 1980's will
include RISC processors. Before going on to describe
such a processor and how a simple approach can
achieve impressive speeds, it will be useful to outline
the development of this type of architecture.

This model is tervific for
fast execution /[ e N
?

/ 4
g
éa_o::é\b\.‘
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The project which is. generally considered to
represent the first work carried out on a RISC type
architecture is the IBM-801, the design of a simplified
instruction set being a result of statistical indications
that the most commonly encountered instructions are
simple ones such as LOAD, STORE, branches and
simple arithmetic. Although this project has not, as
yet, yielded a commercial product, preliminary results
suggest that it has a performance comparable to the
IBM 370/168 mainframe at almost 2 MIPS (million
instruction per second) while other reports have
claimed speeds as high as 10 MIPS. In view of the fact
that the 801 is essentially a mini computer rather than
a mainframe, this is a very impressive figure.

Another largé company engaged in RISC research is
DEC who are reported to have two such projects,
code-named Nautilus and Titan. Once again, no
commercial product has yet evolved and few details
have been published. From those snippets of
information that are available, we can say that
Nautilus is intended as a general purpose machine
which fits somewhere beteween the VAX and the
System 10/20 machines and has a speed of about 10
MIPS, whereas Titan is an engineering workstation
with some degree of VAX compatibility which should
yield speeds in the region of 2 MIPS.

Other large ocmputer companies are known to be
carrying out research in this field but so far only two
RISC machines are on the market, both manufactured

We have the promise of
microprocessors with a much
increased speed-to-cost ratio in the
not too distant future.

by smaller companies. The Pyramid 90x is a general
purpose machine intended for both commercial and
engineering applications. It is clearly intended to
compete with the DEC VAX 11/780 and is claimed by
its manufacturers to give 8-10 times the performance
of a similar machine with conventional architecture.
The Ridge 32, on the other hand, brings the power of
a VAX to an engineering workstation for applications
such as CAD and solid modelling, The claims for this
machine are that it executes 1/O faster than the VAX
780 and can execute linear equations faster than a
VAX 750 with a floating point accelerator.

Although it is interesting to see the impact made by
RISC in the realm of mini computers, the area which
will be of most interest to readers of this article will be
the development of RISC microprocessors. The first
such device, RISC |, was completed in 1982 by a team
of staff and graduate students at the University of
California in Berkley.® The team, led by Professor
David A. Patterson, designed the chip from initial
discussion to first silicon in a near record time of only
19 months. The fact that such timescales could be
achieved and speeds in excess of those of commercial
devices such as the 68000 could be demonstrated by
a team with little previous knowledge of VLSI design
can be attributed primarily to the simplicity of the
architecture. Since impressive performance is possible
with minimal design effort, we have the promise of
microprocessors with a much increased speed to cost
ratio in the not too distant future. In the following
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INSTRUCTION OPERANDS DEFINITION DESCRIPTION
::ggc Rs,52,Rd Rd—Rs+82 Integey add
SUB ) Rs,S2,Rd Rd—Rs+S2+carry Add with carry
SUBC Rs,S2,Rd Rd—Rs-S2 Integer subtract
SUBR Rs,S2,Rd Rd.—Rs-S2-carry Subtract with carry
SUBCR Rs,S2,Rd Rd—S2-Rs Integer subtract
AND Rs,S2,Rd Rd.—S2-Rs-carry Subtract with carry
OR Rs,S2,Rd Rd—Rs &S2 Logical AND
XOR Rs,S2,Rd Rd.-Rs/S2 Logical OR
SLL Rs,S2,Rd Rd—Rs xor S2 Logical exclusive OR
SRL Rs,S2,Rd Rd—Rs shifted S2 Shift left
SRA Rs,S2,Rd Rd.Rs shifted $2 Shift right logical
Rs,S52,Rd RdRs shifted S2 Shift right arithmetic
LOL {Rx)S2, Rd Rd—MI[Rx+ 2] Load long
LDSU (Rx)S2, Rd Rd—MI[Rx+S2] Load short unsigned
LDSS (Rx)S2, Rd Rd.—-M[Rx+S2] " Load short signed
LDBU (Rx)S2, Rd Rd—M[Rx+S2] Load byte unsigned
LDBS (Rx)S2, Rd Rd—M[Rx+$2] Load byte signed
STL (Rx)S2, Rd MI[Rx+S2] —Rm Store long
STS {(Rx)S2, Rd M[Rx+$2}—Rm Store short
STB (Rx)S2, Rd M([Rx+52]—Rm Store byte
JMP COND,S2(Rx) PC—Rx+S2 Conditional jump
JMPR COND)Y PC—-PC+Y Conditional relative
CALL Rd,S2(Rx) Pd—PC next Subroutine call
' PC—~RX+S2 and change window
CWP—_CWP -1
Rd,Y RdPC next Call relative
CALLR PC—PC+Y and change window
CWP._CWP-1
RET Rm,S2 PC—Rm+82 Return
) CWP—_CWP + 1 and change window
CALLINT Rd Pd— last PC Disable interrupts
next CWP.—-CWP-1
RETINT Rm,S2 PC—Rm+S82 Enable interrupts
next CWP_.CWP+1
LDHI Rd,Y Rd(31:13) Y Load immediate high
i Rd(12:0) -0
GTLPC Rd Rd_last PC Restart delayed jump
GETPSW Rd Rd—PSW Load status word
PUTPSW Rm PSW.Rm Set status word
Rs = Source register1 S2 = Source register 2
Rd = Destination register Rx = Index register
Rm = Register for store CWP = Register window pointer
PSW = Status register PC = Program counter
Y = Offset M = Memory
Table 1. The instruction set for the RISC 1 Microprocessor.

description of RISC architecture the discussion will be
based on thé Berkley RISC | and later RISC Il chips,
although most of what is said could be applied to any
machine using RISC philosophy.

Minimal RISC

The most obvious question to tackle first is how a
simplified instruciton set can lead to high processing
speeds. To put this another way, where is the fallacy in
the usual argument that incorporating increasingly
complex functions into the hardware decreases
execution time by removing software overheads?

One problem with this conventional argument is
that very often a single advanced processor function
of a modern microprocessor may not be all it seems.
Instead of a complex instruction being implemented
fully in hardware, the situation is that such features are
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actually translated to a series of micro-instructions,
these being a low level of instruction within the
device.

An implication of this is that single instructions on
modern microprocessors can often take many cycles
to execute. For example, on the 68000, the signed
multiply instruction can take up to 42 cycles, 122
cycles are required for signed divide and even a
commonly encountered instruction such as return
from exception (interrupt return) can take 110 cycles.
A closely related point is that, even for simple
instructions, if a processor has a number of different
variants and/or addressing modes the internal
circuitry must be configured to suit each different
requirement. This switching of gates is once again
carried out by micro-coded instructions with the
inevitable speed reduction.

The RISC I and RISC Il processors are not micro-
programmed and, with a couple of exceptions, are
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able to execute all instructions in a single cycle. Table
1 shows the RISC | instruction set. It will be noticed
that there are only 31 instructions and, in contrast to
most modern 16 and 32-bit micro-processors, the
device is totally devoid of the more esoteric
instructions. Coupled with the fact that there are only
two addressing modes, it is not difficult to see how
all functions can be hardwired, hence obviating the
need for micro-coding.

The RISC philosophy is that memory should only be
accessed by LOAD and STORE instructions (these
being the exceptions which take two machine cycles
to execute) all processing being carried out from
register to register internally. This limited memory
access means, for example, that in order to add two
memory locations together into a third, the processor
would need to load the contents of the first two
memory locations into registers, add the two registers
together and finally carry out a store from the register
containing the result into the third location.

An implication of this approach is that a large
number of internal registers is essential. In fact, the
register organisation is quite inovative and will be
described shortly. Conveniently, it is because of the
simplicity of the processor ALU and control logic
(about 6% of RISC | compared to about 50% on many
commercial processors) that it is feasible to devote a
large area of the chip to the registers required by RISC
architecture.

One possible argument against the approach
outlined above is that, although it appears able to

rovide impressive speeds at a reasonable cost, the
imited instruction set means that a much greater
programming effort will be required. Since the
programming time generally represents the greatest
part of the cost of a system containing both hardware

PHYSICAL REGISTERS LOGICAL REGISTERS
) PROCEDURE A
137 R31
HIGH A HIGH
132 RZ6
131 ) RZ5
LOCAL & LOCAL
122 ) | ] A6 PROCEDURE B
121 ) R15  R31
LOW A/HIGH B Low HIGH
116 | R10 R26
115 ) "R
LOCAL B LOCAL
106 . R1B PROCEDURE C
105 R15 R3t
LOW B/HIGH C- LOw. HIGH
100 R0 [ R26
99 ) R2s
LOCAL € LOCAL
90 R16
89 ) R15
LOW C/HIGH D Low
84 R0
9 v RY RS R9
GLOBAL GLOBAL GLOBAL. GLOBAL
0 BO B RO
Fig.1 The register architecture of the RISC
microprocessors.
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and software,  this could be a considerable
disadvantage. It would undoubtedly limit the
attractiveness of RISC processors if programming had
to be carried out in assembler lan uage, but RISC | is
designed to be programmed in a %igh level language.
Under these circumstances the limited instruction set
is quite transparent to the applications programmer,
being of concern only to the writers of the compilers.
The use of high level languages does not merely
mask a possible disadvantage: indeed, the RISC |

Single instructions on modern
microprocessors can often take many
cycles to execute. On the 68000, 122
cycles are required for signed divide....

processor was designed with high level languages very
much in mind, PASCAL and C being the languages
considered. As part of the initial design, statistical data
on the frequency of occurrence of various
constructions  together with the corresponding
numbers of machine instructions were analysed. The
results led the Berkley team to the conclusion that the
most time consuming parts of high level language
programmes are concerned with subroutine calls and
handling of local variables. As we shall see, the RISC
register architecture addressed both these points,
reducing their execution times considerably.

Registers

It has already been stated that the RISC |
processor offers a large number of general purpose
registers. The organisation of these registers and the
way in which they greatly contribute to the fast
execution of subroutine calls will now be described.

A conventional microprocessor has a relatively small
number of internal registers. For example, the 6809
has only two general purpose data registers and two
index registers; even the more advanced 68000 has

only eight data registers and seven address registers.

This means that, on entering a subroutine, all registers
which are going to be used by that routine for its
internal working must be saved on entry and restored
on return to the calling code. This saving and restoring
is carried out by means of a stack in memory, this also
being the method used for passing parameters to and
from the subroutine. It is the need for these PUSH
and PULL instructions which so much slows down
subroutine calls on conventional processors.

RISC | obviates the need for this time consuming
process by using 137 registers which are arranged as a
number of overlapping register windows. This scheme
is illustrated in Figure 1. The left hand bank shows the
internal numbering of the registers in the processor
whereas the three banks on the right represent three
separate register windows which map physically onto
the total pool of 137 registers. Any subroutine has
access to one window of 32 registers which are always
referred to as RO-R31 irrespective of which physical
registers they are mapped onto.

It will be noticed that each register window is split
into four segments referred to as global, low, local and
high. The global registers are used for values which are
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likely to be accessed by a number of different
procedures since these are common to all windows,
The local registers are used for local working within a
particular routine. Whenever a subroutine call or a
return is executed, a new window is automatically
selected and the local registers used by the calling
routine became accessible, thereby o%viating the
need to save their contents on a stack. :

As far as the passing of parameters is concerened,
this is where the low and high registers are used. Since
the low registers of one window overlap the high
registers of a neighbouring window, the means of

assing parameters to a procedure is to place them in
ow registers prior to issuing the call. Conversely, the
called procecﬁjre will pick up the parameters passed
to it in its high register area - once again removing the
need for a stack.

Clearly this philosoth places a limit on the depth
of subroutine calls which may be nested since there
are only a finite number of registers from which to
create new windows. To cope with this problem, the
RISC | processor recognises overflow and underflow
conditions. Under these circumstances a trap takes
place to a software routine which stacks the registers
in memory in the conventional manner. If this
condition were to happen frequently, the
performance would clearly suffer. Research has shown
that in average programms, such conditions occur
relatively infrequently - if 8 windows are available it is
suggested that overflows only happen on about 1% of
subroutine calls.

" Running The RISC

To conclude this introduction to RISC and to wet
the appetite for what could be just round the corner, a
comparison of the RISC | and RISC Il processors
against common 16-bit microprocessors of today will
be made. Throughout this section it should be borne
in mind that we are talking about a VLS| chip with
44,000 transistors, This compares to 68,000 for the
Motorola 68000, and only 5% of the RISC chip is
devoted to control functions (that is, the actual
processing) compared to 30%-50% on most 16 bit
processors.

The RISC | processor achieved a clock frequency of
only 1.5 MHz compared to its design frequency of 7.5
MHz, a factor attributable mainly to the development

FEATURE: RISC Chips

team’s lack of experience in VLS! design. In spite of

" this poor circuit speed, RISC | showed up very

favourably when compared with a number of
commercial 16 and 32-bit processors. Comparisons
were made with the Intel 8086, Intel 432 and
Motorola 68000, running benchmark tests in high-
level languages. Of the 4 programs, RISC | proved to
be the fastest of the four processors for 3 of the tests
and faster than the average for the fourth. The tests
are not conclusive because different high level
languages were used on the different micros, but the
initial results were clearly encouraging.

The RISC Il processor ran at 12MHz, giving a cycle
time of 330nS which also implies an execution time of
330nS for all but LOAD and STORE instructions. At
the time of writing, the RISC Il processor has not been

built into a microcomputer system and the
performance figures are therefore based on
simulations, However, it is claimed that for C

programs, an 8 MHz RISC Il can outperform the 8
MHz iAPX 286, 10 MHz NS 16032, 12 MHz 68000
and 18 MHz HP 9000. Simulated comparisons have

RISC 1 proved to be the fastest of the
four processors for three of the tests
and faster than the average on the
fourth.

also been made against the DEC VAX 11/780 mini
comguter. Although this is not comparing like with
like because the VAX is a multi user virtual memory
machine, it is nevertheless impressive to report that a
RISC Il running at 12 MHz is able to compile C
programs 2 to 2.5 times faster than such a machine

Conclusions

It is difficult to know how to conclude an article on
an aspect of micro electronics which is still in its
infancy. Clearly the ‘keep it simple’ approach to
microprocessor design has much to commend it,
offering high speed processing at a potentially low
cost. RISC advocates predict a rosy future for this tyﬁe
of processor and there is no reason to question the
basis for their optimism. Nothing is certain in the
electronics industry, however, as a look at the
predictions made in the late 1970's regarding bubble
memories makes clear. So, is the reduced instruction
set computer another dream that will never come to
fruition or will it be a major factor shaping the future?
Only time will tell!
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PROJECT

6809-BA
MICROCOMP

In this, the first of a series of articles, G. Mills of Micro Concepts
describes a new single-board microcomputer designed by Dave

Rumball.

his article describes a single
I board, 6809-based micro-

computer which incorporates
a state-of-the-art graphics
processor and other advanced
features. It can be built at very low
cost and is also available from
Micro Concepts as a kit. .

One of its features is the ability
to appear as a Flex standard
machine to the wide range of Flex
software. This would be of interest
to those who are involved in
writing software for
microprocessor controlled
equipment, allowing the board to
be used as an inexpensive but
sophisticated software
development system. In case you
aren’t aware, the Flex operating
system has a wide range of cross
assemblers and an elegant ‘
command set, and is widely used
for this type of work. British
companies currently using Flex
based development systems for
microprocessor software
development include Dacom,
Racal, and Westwood. Because of
its advanced features, this board
offers a more cogenial
environment for software
development than many more
expensive systems. Companies
currently using the Micro
Concepts kit (known as the
Microbox I1) for software
development include Thorn EMI
and British Telecom,

The design should also be of
interest to those who want a really
useful computer for very little
money. It runs serious
wordprocessing and data base
software, has beautiful graphics,
superb resolution, a completely
soft character set and the
Erototype cost around £450 to

uild including discs, video
monitor, keyboard, power supply
and operating system (and the
price is coming down).
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Chip-board.......

By way of introduction, the
following is a partial description of
the hardware:

Central processor
— Motorola 68B0O9E.

64K of dynamic RAM for the
central processor.

When running the board in the
monitor mode, 8K of this is
mapped out by the monitor
EPROM. When running the
Flex operating system, only 4K
of the monitor EPROM is
retained. This 4K contains
driver routines for the discs,
serial ports and parallel ports,
as well as interface routines for
the graphics chip and terminal
emulator.

A floppy disc controller that
will support up to two 3% or
5% inch floppy disc drives,
single or double density, single
or double sided, 40 or 80
track.

One parallel keyboard port.

Two independent bi-directional
RS232 ports with software
programmable baud rates (50
to 19.2k baud), parity,
stopbits, etc.

One Centronics standard
parallel printer port.

A buffered, fifty pin expansion
bus.

All of the above will be familiar to
anyone who has experience with
run-of-the-mill Flex machines
available from a number of
manufacturers. The following
features are unique to this design:

An additional 128K of dynamic
RAM partitioned into
alphanumeric video RAM,
graphic video RAM, and
RAMdisk.

An alphanumeric display
format of 108 columns by 24
lines when using the terminal
emulator resident in the
monitor EPROM. The terminal
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emulator and the associated
character set are in software
and therefore can be
redefined if desired. Alternate
memory resident emulators
come with the kit. One gives a
format of 84 by 24 and
another 128 columns by 56
lines.

Exceptional monochrome
graphics facilities generated by
an NEC 7220A graphic display
controller. The resolution of
the display is 768 pixels by
576 pixels. By way of
comparison, this is a resolution
2.7 times greater than the BBC
Model B in its highest
resolution mode. Graphics
primitives (for example the
Bresenham algorithm for arc
and line drawing) are buiit into
the 7220A, resulting in very
fast drawing speeds.

A RAMdisc facility, using a
variable amount of the 128K
RAM. This RAMdisc looks
exactly like a floppy disc to the
operating system. The capacity \
of the disc can vary between

170 sectors (42.5K) when

using the full graphics
capabilities of the machine,
and 500 sectors (125K) when
the machine is being used with

VIDEQ ’ ‘ : .
COMPOSITE  HSYNC PARALLEL  CENTRONICS RS232 RS232 ] aserial terminal and no
VIDEO VSYNC  KEYBOARD  PRINTER O O graphics output. Its mid
O G Iyt 1 ~ capacity, when using the
0O = n : e terminal capacities of the
L= e L } 7220A, is exactly the size of a
| vioeo mixing [}ENBOARR | BlFFeRs || pappiVAracia - o <:l By single density, single sided 40
LEVEL CONVERTORS “i2v track Flex disc. This enables
<:> user ; the user to perform fast disc to
i v Ty , disc copying with only one
6809E CPU ADDRESS ' disc drive.
MULTIPLEXER

— : | An EPROM based silicon disc
‘BOOTPROM] I |

SEFROCT ‘ which again looks to the DOS
BATTERY] d R
SHieT REGiSTERS| | | SWITCH Lol i Al exactly like a floppy disc, but
REALTIME ~ this time write protected. The
[ surreRs | , p .
CLOCK 8 s 3
. A , - , ' EPROM disc is fabricated on
128K CALENDAR . *
DYNAMIC I its own small PCB which plugs
[ Fuorev oisc conTRo DISC #1 into the main board. This
L
et | omavics allows the user to keep a
GRAPHIC | EPROM DISC ADDRESS number of these discs
DISPLAY, |c0NTR0LLERl DECODE programmed for different
UP TO 500 ' 16 MHz applications. The capacity of

SECTORS e==————— | CLOCK this board is 4 EPROMS which

MAXIMUM) NEC 7220 !
G SYSTEM FLOPPY | | can be 27128's, 27256's, or

An on-board EPROM
F A l programmer requiring only a
programming power source

. ; . (for 21V EPROMS three 9 volt
Fig. 1 Location of the principal components on the board. : batteries stablized by a zener

diode can be used).
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A battery backed-up real time
clock and calendar. This is
used by Flex to date stamp
files. The clock chip also
contains 50 bytes of non-
volatile RAM, some of which:is
used to maintain system
parameters such as baud rates,
floppy disc step rates, physical
to logical mapping of disc
drives and start-up parameters
for the graphics device.

It should be apparent by now that
the board has been designed with
some thought. The combination of
EPROM disc and RAM disk makes
it very fast indeed and in most
cases disc access time is not even
noticeable.

The effect of the silicon discs
and the fast graphics hardware is
to make the machine compare
favourably with the graphics on
much larger machines (in one
incarnation it was used by Imperial
College as a graphics terminal for a
VAX). Further, the terminal
emulation software and the
handling of the ROM and RAM
discs so that they look like floppy
discs enables the system to run
Flex software with no more
modification than would be
necessary with any other Flex
computer. In fact, it will boot any

 Flex operating system. It is in

effect a superset of existing Flex
computers, not an entirely new
departure that leaves the software
developers years behind. g

Another interesting feature of
the design is the low chif) count,
Fully populated, and including the
EPROM disk, the board has only
68 chips of which 24 are memory
and five are EPROM.

We hope this brief introduction
has whetted your appetite! Next
month Dave Rumball will describe
the design of the board and the
reasoning behind his choice of
chips and facilities. Succeeding
articles will cover construction and
use and will include a list of
available software. For those who
can’t wait that long, the kit is
available from Micro Concepts at
the address belew and includes fuli
construction details. Contact them
for information on prices, etc.

Micro Concepts, 2 St. Stephens
Road, Cheltenham,
Gloucestershire GL51 5AA, tel
0242 -510 525.

ETI
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AUTOMATIC TEST
EQUIPMENT

The writing’s on the wall for signature analysis, says W.P. Bond.

processors and large memories has made the use

of advanced techniques of automatic testing
essential. Signature Analysis (SA) is such a technique
and, although first developed over a decade ago, it
plays an important part in modern ATE.
*SA is a data-compression technique, introduced by
Hewlett-Packard in 1970 as a field-service aid for
fault-finding in microprocessor-based equipment, but
with unexpected applications in functional testing.
The theory is fairly complex — at least, if the maths is
not taken on trust. If we accept the mathematical
foundations as sturdy, the process is reasonably easy
to understand.

Figure 18 shows a typical SA set-up. Itis, in effect, a
pseudo-random sequence generator with an external
input connected to the circuit node at which system
data is being monitored. The heart of the device is a
16-bit shift register whose contents can be read out
on a hex display. On successive clock pulses, the
register will shift, producing a binary sequence at the
output, X, and an associated sequence of hex num-
bers on the display. Assuming for the moment that the
data input, W, is held low (that is, no data is entering
the shift register), the device acts just like a pseudo-
random sequence generator. The feedback loop
through the exclusive-OR gate, XOR2, ensures that
the shift register will cycle through all its possible
states (with the exception of all bits zero) whatever
the initial state (as long as it was not all bits zero). The
proof of this derives from the theory of binary
sequences and is connected with the fact the feed-
back loop is effectively generating a polynomial func-
tion whose value is determined by the state of the

The increasing predominance of VLSI, micro-

1D16+0124p9+D7)Z

=

.

HEX DISPLAY

Fig. 18 Signature analysis set-up.
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shift register at any given time. The state of the shift
register at a particular time can, in turn, be specified
by reference to preceding stages. In the simplified
diagram of Fig. 19 (which shows the Fig. 18 set-up
with the data input and associate§ OR gate
removed), the input at time r, X, is given by the
expression:

X16XOT Xi—12 XOT Xeo XOT X7,

This expression can also be written using what's called
D-notation. This uses a particular operator, D (some-
thing like the differential operator of analytical
calculus), to represent the effect of a delay of one
clock cycle. The above expression becomes:
D'(X) xor D'*(X)  xor D’(X) xor D'(X),
where D"(X) represents n successive operations on X.
If we wanted to generate the sequence of inputs

X7 | Xr9 Xr-12

Xr . " . 1Xr-16

Fig. 19 A pseudo-random sequence generator.

into the Fig. 19 circuit, we could simply take any initial
state of the shift register (except for all bits zero,
which will never change) and work out successive
values of the polynomial. We would get a sequence of
ones and zeroes which would, eventually, start repeat-
ing. Starting from any single digit in the sequence and
taking the next 15 digits %cycling round the sequence,
if necessary) will produce states of the shift register.

It can be shown that the above polynomial will
generate a sequence of 65535 digits before it starts
repeating. Any device with n-stages which generates a
sequence of 2"-1 ones and zeroes before repetition is
called, for obvious reasons, a maximum length
sequence generator. In the case of the circuit shown
in Fig. 19, we talk of a maximum length sequence (or
m-sequence) of period 2'°~1. Using the technique of
starting from one digit within the sequence and taking
a string of 16 consecutive digits, we arrive at 2'°~1
smaller sequences of 16 bits each. Since there can
only be 27 possible sequences of 16 bits (this time
including the all bits zero option), and since the m-
sequence doesn't start repeating until the 65536th bit,
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the m-sequence clearly gives rise to every possible
state of the 16-stage shift register (with the familiar
exception). .

The useful thing about the m-sequence is that
there is no evident structure to it It appears to be ran-
dom, although it is in fact rigidly determined by the
initial state of the shift-register and the feedback (or
transition) polynomial. By converting each of the
states of the shift register into a decimal or hex num-
ber we can give another useful expression to this
pseudo-random sequence. Table 1 shows the dif-
ferent ways of expressing the sequence for a 3-stage
generator (Fig. 20):

CLOCK I/P A B C HEX/DEC O/P
1 1 0 0 1 1 1
2 1 1 0 0 4 0
3 1 1 1 0 6 0
4 0 1 1 1 7 1
5 1 0 1 1 3 1
6 0 1 0 1 5 1
7 0 0 1 0 2 0
Table 1.
Three stage shift register pseudo-random sequences.

Check for yourself that the sequence now repeats.

In the above example, the decimal/hex sequence
1,4,6,7,3,5,2 can be simply read out of the shift-
register as with the Fig. 18 circuit. Whatever the num-
ber that comes up, we know exactly which number
will follow it.

CLK (1} O

IN:’L;T A1) 4 B {0} £i{1 O OUTPUT
1 (&)] 1

Y

Fig. 20 Simplified three stage sequence generator.

If we now go back to Fig. 18 and start feeding data
in on W input, what will happen? Left to its own
devices, the shift register will cycle through its
sequence of 65535 numbers, one for every clock
pulse. But as soon as the W input goes high (in other
words, as soon as a data bit 1 arrives on the input),
XOR1 will invert the bit on the feedback line. The
shift reﬁister jumps out of its pre-ordained sequence.
Since this sequence includes every possible number
between 1 and 65535 already, all that will happen will
be that the shift register lands somewhere else in its
sequence and will carry on from there. Every data high
will cause the shift register to jump to a different part
of the sequence, so that a given sequence of data bits
will: generate a new sequence of numbers in the shift
register. After a precise number of clock signals —
enough to cover all states of the unit under test — the
shift register is stopped and a final number can be
read out. This is the signature of the input sequence
(also known as the cyclic redundancy code, or CRC).
Assuming all the circuits concerned are properly
initialised and the time window does not deviate, the
signature will be the same each time the SA device
sees the same data input Clearly, any single bit error
is certain to be detected, since such an error will
cause one and only different jump in the sequence.
Multiple bit errors will cause the sequence to jump
several times, and it may end up where it would have
been if no error had occurred. The chances of this
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“happening are very small — with a 16-bit shift register,

they amount to one in 2'-2. There is an approximate
99.998% chance that a multiple bit error will result in
a wong signature and so be detected. This near cer-
tainty is possible because the original sequence is, in
effect, random. '

The main advantage of the signature analysis
technique is that it is capable of detecting time
related errors and can be used to test microprocessor-
based systems, for example, or large memory con-
figurations at full system speed. SA procedures require
access to a test point for data input, access to a clock
signal and the provision of start and stop signals to
determine the time window (Fig. 21). The UUT’s own
clock is often used although it may be more con-
venient to use other bus signals (RD and WR), for
example. Start and stop signals are often provided by
a stimulus program built-in to UUT hardware.

| GATE OPEN l
I/ |
1 |
<

l/
i
|

|
|
patare [ 1 ML 1 |
|
|

GATE CLOSED
START PULSE

I
!
STOP PULSE |
]
|

N
XXXIOO1010‘010XXXXXXX

DATA I/P
TO SHIFT
REGISTER

5‘ TIME WINDOW 'E
Fig. 21 Data and control signals to signature analyser.

Figure 22 shows how SA can be applied to test an
n-bit ROM. A counter is used to cycle through the
ROM'’s address range and the outputs are monitored
using the system clock as the SA clock. Start and stop
signals are both taken from the MSB ‘of the counter

- and therefore need to trigger on opposite edges.

Using this method, there is no real limit to the size of
memory that can be tested, which is particularly
important with regard to newer devices and
technologies like bubble memory with sizes upwards
of one megabit.

The same principle can be used to test RAM,
although a method of loading the memory with
known data is required. In this case, the stimulus pro-
gram which initializes the system, provides start and
stop pulses and exercises all the test nodes may utilise
RD and WR signals as clock inputs. Signatures arrived
at when writing data to RAM using WR as a clock
signal could simply be compared with signatures
arrived at when reading data back using RD as a clock
input. This is a less complicated procedure than one
using the system clock of the UUT.

———— "] _(START PULSE) |
TO SA
e | {STOP PULSE}
an |An 0] ) S
= GG : (E?G%\IAATU RES
a3 A3 D3 po—rr——————% (LT AD HERE)
az A2 D2 o
Q1 Al D1
Qo AD L
CLK O l TO SA
EDGE
CONNECTOR
Fig. 22 ROM testing by signature analysis. I’
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One difficulty in testing microprocessor-based bus
systems is the presence of feedback loops. A bad
signature may be propagated around the loop, for
example on a data bus. In such a case, the'presence of
a fault could be detected but not isolated to compo-
nent level. In the mpu system of Fig. 23, interrupts
must first be disabled or masked if any meaningful
and repeatable signatures are to be derived. The data
bus must be broken by means of jumpers, switches or
buffers and the processor shoulcﬁ be allowed to free-
run, cycling through its address range. This last can be
achieved by putting an instruction on the mpu’'s now
disconnectecfdata inputs causing the program coun-
ter to increment and repeat as long as the instruction
is present. Normally a no-operation (NOP) instruction
will do the trick.

Signatures can be taken from the address bus. If
these are wrong, either the micro is not free-running,
or there is an address fault. Then the ROMs, RAM and
I/O can be enabled in turn and their outputs verified
on the data bus. Once again, the RAM must be loaded
with known data. If the data bus cannot be isolated,
one can often utilise tri-state buffers to isolate the
mpu and then force an instruction on to it, vectoring it
to a particular address in ROM containing an analysis
routine. But such complications are enough to ensure
that ATE only uses signature analysis to test large
memories, circuits without feedback and easily con-
trollable mpus.

Bus Emulation

There are other options for testing mpu and bus-
structured boards, of course. Bus Timing Emuilation is
a technique developed by Columbia Automation
(now Zehntel) for use on their Columbia 2000ATE
model. This is currently being used by Smiths indus-
tries for testing complex modules.

Emulation is, in effect, a form of real-time simula-
tion, originally designed as a microprocessor develop-
ment tool. Unlike simulation testing, emulation is
perfectly suited to the uncovering of dynamic faults —
even with the UUT being run at full system speed.

To use emulation to test mpu-based bus-
structured we must know the timing specifications
and protocol of the bus — which are, of course, deter-
mined by the controjling mpu and are largely
independent of any particular devices attached to the
mpu bus. The timing emulator in the ATE is used to
replace the mpu. it can be synchronized with the
UUT clock and itself produces synchronous timing
signals to different isolated areas of the bus.

Bus structure allows the functional grouping of
sub-circuits into blocks like RAM, ROM and PI0 so
that the ATE can apply and measure data within each
block simultaneously. For stimulation and monitoring
to work, the ATE software needs to be able to manipu-
late data, check it instaneously and during a time win-
dow and tri-state circuit blocks and components — all
in real-time.

Bus timing emulation may be combined with static
(step-time) testing of read, write, buffer and control
functions and with signature analysis of the UUT with
the mpu installed. In this way, static faults, compo-
nent dynamic faults and microprocessor fauits can all
be detected — the main drawback being the need to
remove or tri-state mpus. .

Memory emulation eliminates the need for pro-
cessor removal. The technique was developed by
Genrad inc. and approaches the problem of dynamic
real-time testing from the other end. The UUT pro-
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cessor is clipped with a header, allowing it to remain
resident while being controlled by the ATE.

The ATE can selectively overdrive test signals and
force a processor to redirect its activity from memory
resident on the UUT to ATE-supplied memory, thus
creating a memory overlay. On reset, the micro will go
through its reset routine. Where an OPCODE FETCH
is generated (as with the Z80 and 8085), the program
counter is reset to 0000h — where the first instruction
following reset will be stored. Other micros (such as
the 6800 and 6502) load the contents of FFFEh and
FFFFh into the program counter as the vector address
of the reset routine. :

If the mpu control signals (ALE on the 8085, VMA
on the 6800 or MREQ on the Z80, for example) have
been overdriven by the ATE, the micro will — after
reset — address ATE memory as though it was its own.
This stage is known as ‘capture mode’ and the UUT
memory is masked from the mpu.

/—

ROM B

ROM A

START/ |
STOP
TOSA

DATA BUS

LOW ORDER ADDRESSES
bl

LTS

: RAM

> i T
ADDRESS BREAK TO
DECODE ISOLATE
) DATA BUS |
Al DO
HIGH ORDER ADDRESSES i
An Dn

Fig. 23 Bus structured circuit.

In the next stage of the process, the UUT can be
tested by using ‘target routines’ stored in ATE
memory. These are of two main types: the diagnostic
test routine (DTR) and the idle routine. Tester
memory is partitioned into segments which can be
placed anywhere in the UUT processor address map,
so that the mpu may stili have access to parts of its
memory or to talkable devices on the bus. DTRs are
used to test functional blocks of the UUT, while an
idle routine keeps the micro in a known condition
under tester control during changeover from one to
another test procedure.

In this way, the micro retains access to the system
as a whole, while allowing selective real-time testing
at full system speed. Stimulus and test measurements
can be synchronized and the whole process closely
duplicates the actual performance of the UUT, allow-
ing the detection of interactive and component
dynamic faults which might otherwise be hidden from
a test procedure. ETI
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Listed below are all the major articles we have published in the last 12 months,
including those appearing in this issue. We have not listed regular features such

as News Digest, Read/Write and the various columns in the Etcetera section but

we have included Tech Tips and Reviews and put each of them under separate
headings. These sections are quite short so we have not bothered to cross-
reference any of the entries, but articles under the main Projects and Features
headings are listed twice or even three times in some cases to make them as easy

to find as possible. We have also listed corrections to projects where necessary.
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If you wish to order copies of any of the articles listed
in this index, you can obtain backnumbers of the
relevant issues from Infonet Ltd, Times House, 179
The Marlowes, Hemel Hempstead, Hertfordshire

HP1 1BB, tel 0442 - 48432. The cost will be the
present cover price of the magazine plus 50p to cover
postage, etc. If on applying you find that Infonet have
sold out of the issue you require, you can obtain
photocopies of individual articles direct from us. The
address is the ETI Photocopy Service, 1 Golden
Square, London W1R 3AB. The cost is £1.50 per
article including return postage to you, but note that,
where an article appeared in several parts over a
number of months, each part will be charged as one
complete article. Cheques and Postal Orders for both
backnumbers and photocopies should be made
payable to ASP Ltd.
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4164 200ns D RAMS 8 for £14.05

8748 £15.00.

£5.99 36v1

Japanese Half height, 80 track double sided
disk drives by TEAC, TOSHIBA etc. Sold as
NEW with 90 dag uarantee ONLY £125.00.
SUGART SA400 SS FH 35 TRK £55.00
SIEMANS FDD100 SS FH 40 TRK £75.00
carriage on 5% drives £5.50
Brand NEW metalcases withinternal PSU etc
for above drives, below cost!!!
DSKC 1 for2 HH or 1 FH 5%" drive £39.95
+pp£4.50 DSKC 2 for1 HH or 1 FH 5% drive
£29.95 + pp £4.50
8" Refurbished standard units.
SUGART 801 SS £175.00 + pp £8.50
SLRJGART 851 DS £250§:0102+(§)(§) £8.50

n .
P\Nﬁ]éﬂ%ﬁif%gﬁ% in srr?art case,
complete with PSU etc, £595.00
8" DRIVE PSU for 2 drive units £45.00
Hard Disk Drives
DRE/DIABLO Series 30 2.5 Mb front ioad,
£525.00, Exchangeable version £295.00
ME3029 PSU for above £95.00
DIABLO 44/DRE4000A, B 5+5 Mb from

ﬂRWK 5+5 Mb £795.00
CDC 9762 80 Mb RMO3 etc £2500.00
PERTEC D3422 5+5 Mb £495.00
RODIME 10MB ST508 Winchester NEW
£299.00
BASF 6172 23Mb Winchesters, as seen
199.00

Carriage on other drives £10.00. .
Uniess stated all drives are refurbished with
90 day guarantee. Many other drives and
spares in stock - call sales office for details.

Join the communications revolution with our
super range of DATA MODEMS, prices and
specifications to suit all applications and
budgets. .. ’
BRAND NEW State of the art products.

DACOM DSL2123 Multi standard 300-300,
1200-75 Auto answer etc. £268.00
DACOM DSL2123AD Auto dial, smart
modem with multi standard AUTO SPEED
detect, and data buffer with flow acso;trol

etc. £ .00
DACOM DSL2123GT The CREAM of the
intelligent modems, auto dial, auto call, index,
buffer etc etc, 98.00
STEEBECK S81212 V22 1200 baud FULL
DUPLEX, sync or async, optional agu‘:gsdial,

TRANSDATA 307A Acoustic coupler 300
baud full duplex, originate only,
RS232 £49.00

Ex BRITISH TELECOM full spec, CCITT,
ruggedised, bargain offers. Soid TESTED with
data. Will work on any MICRO or system with
RS232 interface.

DATEIﬁ 2B 300 Baud Modem see SPECIAL

OFFER.
MODEM 13A 300 baud unit, only 2 high fits
under phone. CALL mode only £45.00

MODEM 20-1. 75-1200 baud. Compact unit
for use as subscriber end to PRESTEL,
TELECS%I\g GOLD, MICRONET etc. £39.85

+ pp£6.
MSDEM 20-2 1200-75 baud. Same as 20-1 but
for computer end, £65.00 + gp £6.

DATEL 2412 Made by SE labs for BT this two
part unit is for synchronious data links at 1200
or 2400 ° ‘baud using  2780/3780
protocol etc. Many features include 2 or 4 wire
working, self test, auto answer etc.

COST OVER £800 Our price ONLY £199

+£'P £8.00

DATEL 4800, RACAL MPS4800 baud

modem, EX BT good working order, ONLY

£295.00 + pp £8.00 4
SUMMER OFFER

MODEM TG2393. Ex BT, Up to 1200 baud, full

duplex over4 wire or half duplex over 2 wire line.

ONLY £85.00 PER PAIR + pp £10.00

For more information
CONTACT OUR SALES OFFICE

? 6300 ns £1.50
2112 £10.00 2114 £2.50 2102 £2.00 6116 £2.50
EPROMS 2716 £450 2732 £3.00 2764 £4.95
27128 £5.50 6800 £2.50 6821 £1.00 68A09 £8.00
6B09 £10.00 8085 £5.50 8086 £15.00 8251 £7.00

Thousands of IC’s EX STOCK send SAE for list.

Dry Fit MAINTENANCE FREE by Sonnenschein & Yuasa
A300 07191315 12v 3ah as RS 591-770 NEW £13.95
A30007191312 6v 3ah as RS 531-360 NEW £9.95
A300 07191202 6-0-5v 1.8ah as RS 591-382 Ex Equip
00 mah PCBmount as RS 531-477 NEW £1.00

5

LEX X XN FY

5 £
eep your hot parts COOL and RELIABLE with
our range of COOLING FANS
ETRI 126LF21 240v 5 biade equipment fan
Dim. 80 x 8C x 38mm £9.95
ETRI 88XUOI Dim. 92 x92 x 25mm
240v equipment fan, complete with finger
uard NEW £9.95
OULD JB-3AR Dim. 3" x 3" x 2.5" compact
very quiet running 240v operation.
NEW£8.95.
BUHLER 69.11.22 8-16v DC micro miniature
reversible fan. Uses a brushiess servo motor for
extremely hi?h air flow, atso silent running and
guaranteed 0,000 hr life. Measures only 62 x

2 x 22mm. Current cost £32.00. DUR PRICE
ONLY £12.95 complete with data
MUFFIN-CENTAUR standard 4 x 4" x 1.25"
fans 110v OR 240v NEW at £10.50 or tested
EX EQUIPMENT 240v £6.25 or 110v £4.95.

00C's of other fans Ex Stock.
Call for Detalls. Post & Packing on all fans £2.00.

b . ry A A R
Manufacturers BRAND NEW surpius.
ALPHAMERIC 7204/60 Full travel ASCII,
gggk%y with parallel output and strobe.

.9

DEC LA34 Uncoded keyboard with 67
quality gold plated switches on X-Y matrix —
ideal micro conversions etc, £24.95

AMKEY MPNK-114 Superb word processor
Chassis keyboard on single PCB with 116
keys. Many features such -as On board
Micro, Single 5v rail, full ASCH coded
character ‘set "with 31 function keys,

Numeric keypad, cursor pad and 9600 baud
S OUTPUT!!

ERIAL TTL ASCIl
£69.00 with data.

ONLY

anufactured by
PLESSEY Ltd this
compact unit, only
slightly larger than a
telephone, features an
allin one TELEPHONE,
24 x 40 character CRT
screen, VIEWDATA -
PRESTEL modem,
Keypad and electronics to run as a fully
fledged PRESTEL terminal or telephone.
Ready to plug direct into a BT 600 type jack
socket and instantly connect you to
PRESTEL etc. Many other features include
Memory dialling, Recall button, Off line screen
data storage, Picture expand Standard
Mullard LUCY chip_set, Integral 5 JVC crt
monitor, efc etc. Designed to sell to the
EXECUTIVE at over £600" But from
DISPLAY, BRAND NEW AND BOXED at
only £89.00 for DTMF tone dial or £140.00
E)r standoaéd DIAL PULSE version

arr, .00,

HOT LINE DATA BASE cooepees

DISTEL ¢

«The ORIGINAL FREE OF CHARGE dial up data?
¢base. Buy, browse or place YOUR OWN AD fors
«goods or services to sell. 1000’s of stock items,®
¢ spares and one off bargains. Updated daily.

< ONLINE NOW. CCITT, 8 bit word, no parity.
. For 300 baud modems call 01-679 1888

¢ For 1200-75 baud modems call 01-679 6183

PRIN A

A MASSIVE purchase of these attractive stand aloné
terminal units enables a SUPER BARGAIN offer. Made by
the US GENERAL ELECTRIC CORPQRATION the GE
MODEL 30 features a standard QWERTY 80 key.
electronic keyboard coupled to a quality built matrix
printer with variable 3" to 9.5" forms tractor. The printer is
capable of continuous duty printing, with up to 120
characters per line. Standard RS232 interface accepts
ASCIl data at 110, 150 or 300 baud. |deal for Terminals,
« Dataloggers, local label printing, or just as a printer! Sold
¢ TESTED with data ONLY £95.00. Aiso available with
.

L ]

TWIN MAGTAPE CASSETTE unit for data capture, data
preparation etc £150.00 Carriage £10.00.

‘SYSTEM ALPHA’ 14" COLOUR MULTI INPUT MONITOR
made in the UK by the famous REDIFFUSION Co. for their own professional
computer system this monitar has all the features to suit your immediate and
future monitor requirements. Two video inputs: RGB and PAL Composite Video,
allow direct connection to the BBC and most other makes of micro computers
and VCR’s. An internal speaker and audio amplifier may be connected to your
systems output or direct to a VCR machine,giving superior sound quality. Many
other features included PIL tube, Matching BBC case colour, Major controls on
front panel, Separate Contrast and Brightness - even in RGB mode, Two types of
audio input, Separate Colour and audio controls for Composite Video input, BNC
plug for composite input, 15 way 'D’ plug for RGB input, modular construction

etc etc.
This Must be ONE OF THE YEAR'S BEST BUYS
Supplied BRAND NEW and BOXED, complete with DATA and 90 day guarantee,
SUPPLIED BELOW ACTUAL COST - ONLY £149.00

DECCA 80 16" COLOUR monitor. RGB input. :
Little or hardlé used manufacturers surplus enables us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.00, a price for a colour monitor as yet unheard of!! Our own interface, safety
modification and special 16" high definition PIL tube, coupled with the tried and
tested DECCA 80 series TV chassis gives 80 column definition and picture
guah’ty'found only on monitors costinﬁ 3 TIMES OUR PRICE. in fact, WE
UARANTEE you will be delighted with this product, the quality for the price,
has to be seen to be believed. Supplied complete and ready to plug direct to a
BBC MICRO computer or any other system with a TTL RGB output. Other
features are: internal_speaker, Modular construction, auto degaussing circuit,
Attractive TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day
guarantee. Although used, units are supplied in EXCELLENT condition, ONLY
99.00 + Carr. .
DECCA 80, 16” COLOUR monitor. Compositve video input. Same as above
model but fitted with Composite Video input and audio amp for COMPUTER,
VCR or AUDIO VISUAL use. ONLY £99.00 + Carr.
REDIFFUSION MARK 3, 20" Colour monitor. Fitted with standard 75 ohm
composite video input and sound amp. This large screen colour display is ideal
for shops, schools, clubs and other AUDIQ VISUAL applications. Supplied in AS
NEW or little used condition ONLY £145.00 + Carr.

BUDGET RANGE EX EQUIPMENT MONOCHROME video
monitors. .

All units are fully cased and set for 240v standard working with composite video
inputs. Units are pre tested and set up for 80 column use on BBC micro etc. Even
when MINOR screen burns exist- normal data displays are unaffected.

12" KGM 320-1 B/W high bandwidth input, will display up to 132 x 25 lines.

2.
?g 8 EEN SCREEN version of KGM 320-1 Only £39.95
9" KGM 324 GREEN SCREEN fully cased very compact unit Only £55,00
9” HITACHI VM-906E/K Black and White screen £49.95

Carriage‘and insurance on all monitors £10.00

2 S é ! ey '
GOULD OF443 enclosed, compact switch mode supply wit reguiated outputs o
+5v @ 552 +12v @ 0.5a,~12v @ 0.1a and -23v @ 0.02a Dim 18 x 11 x 6 cm, 110 or
240v input. BRAND NEW only £14.95

GOULD G6-40A 5v 40 amg switch mode supply NEW £130.00
GREENDALE 19A-BOE Switch mode 60 watt open PCB with a fully re&;lated DC
output of Bv @ 6 amps, and three semi regulated outputs of +12V, —12V +1 @ upto 1
amp. Dim only 11 cm x 20 cm x 5.5 cm. Similar to RS 591-994. 110 or 240v AC input.
TESTED ex equipment, On:(y £24.95 .

AC-DC Linear PSU for DISK drive and SYSTEM applications. Constructed on a rugged
ALLQY chassis to continuously sugply fully regutated DC outputs of +5V @ 3 amps, -5V
@ 0.6 amps and +24v @ 5 amps. Short circuit and overvoltage protected 110 or 240 V
AC input. Dim 28 x 12.5 x 7 cm NEW £49.95.

Carriage on PSU's £3.00

00 &

Another GIGANTIC purchase of these

NEW or little used 2B data modems allows US to make the FINAL
REDUCTION, and for YOU to join the exciting world of data

) BAUD MODEM_

Standard
prices!!

QUME QVT108, Current product, state of the art
teminal with detachable keyboard, 12" green

communications at an UNHEARD OF PRICE OF ONLY £29.95 Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each, the 2B has all the standard requirements for data base,
business or hobby communications. Al this and more!!

® 300 baud full duplex ® CALL. ANSWER and AUTO modes

® Full remote control ® Standard RS232 serial interiace

® CCITT tone standards ® Built in test switching

® Supplied with full data ® 240v Mains operation

® Modular construction ® 1 year full guarantee

® Direct isolated connection s ® Just 2 wires to comms. line

BT 600 Jack plug and cable £2.25 Carriage and Ins. £10.00

All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00.
B Minimum CreditCard order£10.00. Minimum BONAFIDE account orders from Government Depts., Schools, Universitiesand
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export

screen, 2 page RAM, TVI 825 emulation, 25 x 80,
Clock, Swivel and tilt base, Printer port, Function
keys etc BRAND NEW and BOXED AT ALMOST
HALF PRICE OnIE £425.00
AJ510 - EX RENTAL Z80 controlled, 15"
green screen 24 x 80 display, graphics, cursor
addressing, printer port etc Very good condition
TESTED complete with manual only £225.00.
ADDS 520~ Dumb terminal, used, 12" b/w screen
RS232 interface and printer port. TESTED.
ONLY £125.00
Carrlage on terminals £10.00
100's of other terminals in stock,
CALL for more details.

32 Biggin Way, Upper Norwood, London SE19 3XF

sl
Telephone 01-679 4414 Telex 894502 Data 01-679 1888 E




ULSE

GENERATOR

Mike Meakin describes another of his low-cost test equipment
modaules, a versatile pulse generator board.

his instrument has been
T designed as one of a series of

test gear modules and
complements the power supply
which was presented in our
October issue and the waveform
generator which appeared in the
November issue. Each moduie is
assembled entirely on one PCB,
complete with all switches,
potentiometers, sockets, and so
on. This removes the need for
cases and other hardware and so
reduces the cost.

Further expense is avoided by
using the power supply module to
provide the operating voltages for
the other modules, thus
eliminating the duplication
involved in providing separate
power supplies. Ideally, therefore,
the power supply module should
be built and used to drive the
pulse generator, but in practice
there is no reason why another
supply should not be used if you
don’t need all the facilities of the
main PSU module.

The pulse generator provides
output pulses with widths variable
from 1us to 1s at repetition rates
from 1THzto TMHz CMQOS, TTL
and open collector outputs are
provided together with a sync
output. The internal clock can be
switched out when not required
and the generator can then be
driven from an external clock or
operated in single shot mode. The
design is inevitably a compromise
between complexity and cost but
it is felt that most of the facilities
the average hobbyist is likely to
require are provided.

The heart of any pulse
generator is the monostable timing
circuit, and a large number of |C
devices are available to provide
this function. However, obtaining
avery wide timing range with
sensible values of R and C limits
the field.

The 555 timer would seem well
suited to this application but the

ETI DECEMBER 1985

practical minimum pulse width
obtainable from this device is
about 10us. The 74121 series of
TTL monostables require large
values of timing capacitors and
behave erratically at high duty
cycles. The 74C221 chosen for this
circuit is a CMOS device with a
performance which is superior to
that of both the 4528 and 4538
monostables from the 400 series.
A six decade timing range can be
achieved with changes of

-capacitance only and it behaves

weil at high duty cycles.
Three outputs are available on

| the board. The TTL output is

provided by five inverters in
parallel and is capable of driving
ten standard TTL loads. The input
is driven from a 15V CMOS output
but protection is given by an
internal diode. A Schottky device
must be used in this position. The
0 to 15V variable output is
obtained from five paralleled
CMOS buffers and a potential
divider, giving a maximum source
impedance of about 300R. Some
protection is provided by the 47R
series resistor. Finally a VMOS
transistor provides an ‘open

collector’ or more correctly an
open drain output. This sturdy
device can sink up to 500mA and
withstand 60V. It is ideal for use as
arelay or LED driver.

Construction

Because the switches and
potentiometers are all mounted
directly onto the PCB, any
labelling of functions and switch
positions will also have to be done
on the board itself. Various
methods of doing this were
described in the Waveform

. Generator article in last month'’s

issue and will not be repeated
here. However, if you want a
particularly neat end result you
will have to either screen print the
board or use rub-down lettering,
and both of these processes must
be undertaken before any other
constructional work on the board
is started.

Installation of the components
should begin with the wire links
and progress in the normal fashion
through hardware devices
(switches, sockets, etc), passive ’
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SINGLE SHOT

Fig. 1 Complete circuit diagram
- module so no PSU circuitry is sho

of the pulse generator.
whn here.
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The board is intended for use with our earlier power supply

The VCO section of a 4046 phase lock
loop I1C is used as a clock. This circuit
gives a 50% duty cycle square wave
output at pin 4 of 1C1. The six decade
timing capacitors are selected by SW1.
For the lowest frequency range two
22u tantaium capacitors are connected
back to back to give a non-polarized
capacitor whose value should ideally
be 10u. The timing resistors R2 and R3
in conjunction “with the voltage
obtained from RV1 set a 1:10
frequency range.

SW3A selects either the VCO output
or the external and single shot inputs.
The section of the 4046 normally used

HOW IT WORKS _

as a phase comparator is connected as
a Schmitt trigger to clean up the input
pulses. These are obtained from an
external clock via a transistor buffer
whose input is protected by a series
current limit resistor R5 and reverse
polarity protection diode D2. The
external clock input will operate either
from a pulse source or an AC signal as
long as it crosses the 0.6V turn-on
potentital of the transistor. The single
shot or manual pulse is obtained by
shorting the Schmitt trigger input to
OV with SW2. It is de-bounced by the
R6, C9 time constant.

Half of the 74C221 is connected as a

negative-edge non-retriggerable
monostable. SW4 selects the timing
capacitor and RV2, R9 alter the time
period over a 1:10 range. The input
pulse also triggers the other half of 1C2
to give a negative going sync pulse of
about 500ns at SK5. This is coincident
with the leading edge of the output
pulse and can Ee used to trigger an
oscilloscope. SW3B directs either a
positive going pulse, a negative going
pulse or the source signal to the output
stage. The VCO square wave signal,

the external clock or manual pulses can |
thus be sent directly to the output. “

BUYLINES

The fixed resistors, the capacitors and
the semiconductors are all widely
available with the possible exception of
the 74C221 which can be obtained
from Cricklewood. The only supplier
we  know of for the carbon track
presets is RS Components who will
only accept orders from trade and
professional customers. However,
Crewe Allen & Co of 51 Scrutton
Street, London EC2 will obtain parts
from them on pyament of a small
handling charge. The stock numbers
are 184-350 for the 10k preset, 184-
388 for the 100k preset and 184-322
for the 1k0 preset.

The DIL switches used on the
prototype were an ERG DS16D 1-6 for
SW1 and SW4 and an ERG DS16D 1-
3+1-3 for SW3. ERG will not handle
small orders but electronics clubs,
schools and others prepared to order
reasonable quantities could try
contacting them at Luton Road,
Dunstable, Bedfordshire LU5 4L}, tel
0582 - 62241. Unfortunately, we do
not know of anybody who stocks
similar switches or will supply the ERG
switches in small quantities. The board
has been laid out to accept eight
position switches as well as six
position ones and this would permit an

RS stock number 337-532 DIL switch
to be used in the SW1 and Sw4
positions. The extra switch positions
would simply be ignored in use. RS do
stock a two-pole DIL switch but the
sections are ganged, making it
unsuitable for use as SW3. A standard
eight way DIL switch could be used but
the operator would always have to
make sure that only one switch in each
group of four was selected at any one
time. The only other alternative we can
think of is to use standard rotary or
slide switches and glue or bolt them to
the board.
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PROJECT: Pulse Generator

Fig. 2 The component overlay
for the pulse generator PCB.

15V

- +5V
ov

SIRMHRERIONIONE X

MR T

PARTS LIST
r____.="‘.7 -

RESISTORS CAPACITORS Q1 BC107

R1 680R C1,5,9,12,18 100n polyester Q2 VNT10KM

R2 68k 2,3 22u 16V tantalum D1, 2 1N4148

R3 M5 C4 1u0 polyester

R4 100R Cé, 13 10n polyester

R5 15k C7,14 1n0 polyester MISCELLANEOUS

R6 4k7 C8,15 100p polystryene SK1-5 3-way Molex PCB

R7,9,12 10k C10, 19 10u 16V tantalum plug with

R8 100k C11 1u0 35V tantalum polarising post

R10, 11, 13 47R C16 33p ceramic plate Sw1, 4 1-pole 6-way DIL

RV1 10k carbon track Cc17 100u 25V axial slide switch
reset with integral electrolytic Sw2 PCB mounting
nob keyboard switch

RV2 100k carbon track SW3 2-pole 3-way DIL
reset with integral SEMICONDUCTORS slide switch
nob 1C1 4046

RV3 1k0 carbon track 1C2 74C221
reset with integral 1C3: 4049 PCB; 1C sockets if desired, 3 off 16 pin
nob I1C4 741504 and 1 off 14 pin DIL.

L |

components (resistors and
capacitors) and finally the active
components (the ICs, transistors
and:diodes). Take care that
tantalum and electrolytic
capacitors and the various active
components are all inserted into
the board the right way around. it
is best to use sockets for the 1Cs
but there is no reason why they
should not be soldered directly
into the board if you prefer and
are careful. Since the DIL switches
may suffer slight movement when
operated, it is best to avoid
sockets and solder them directly
into place.

ETI DECEMBER 1985

When the board is complete,
connect up the +5V and +15V
rails from the power supply
module or from another regulated
power supply. The current drawn
from the main supply rail, the
+15V one, will be about 25mA.
Set SW3a to internal clock, the
frequency control potentiometer
to mid position and the frequency
range to 0.1-1kHz. Select source
and then apply power to the
board.

Both the variable and the TTL
outputs can be monitored either
with an audio amplifier or a piezo
sounder. The positive and negative

going pulses should be checked
with the width switch set to
0.1-Tms to confirm that the
monostable is operating. Finally, a
LED in series with a 1k0 resistor
should be connected between the
VMOS output and the plus 15V
supply, observing the correct
polarity of the LED. Select negative
going output pulse, external clock
and pulse width range 0.1-1s. If
the single shot switch is pressed
the LED should momentarily
ifluminate. Those who have access
to a scope can of course test the
board more comprehensively.

ETI
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Part type 1off 25-89 100 up
4116 200ns 125 1.15 1.10
4164 150ns Not Texas 99 .89 .84
4128 150ns 545 4.99 4,70
4256 150ns 3.65 3.35 3.10
2114 200ns Low Power 1.75 1.60 1.55
6116 150ns 1.99 1.80 1.65
6264 150ns Low Power 500 4.45 4,00
2716 450ns 5 volt 385 345 3.30
'2732 450ns Intel type 475 4.25 4.10
2764 300ns Suit BBC 295 265 250
27128 300ns Suit BBC 395 355 3.35
27256 250ns 755 6.95 6.50

Low profile IC sockets: Pins 8 14 16 18 20 24 28 40
Pence 12 13 14 16 18 24 27 38

Available now — The ROAM BOARD for the BBC Micro.
Reads Roms via a Low Insertion Force Socket and saves
their contents as files, then reloads a file into its sideways
Ram as required.

Full details on request.

74LS series TTL, wide stocks at low priceswith DIY discounts
starting at a mix of just 25 pieces. Write or ‘phone for list.

Please add 50p post & packing to orders under £15and VAT
lo total. Access orders by ‘phone or mail welcome.
Non-Miiitary Goverment & Educational orders welcome.
£15 minimum.

HAPPY MEMORIES (ETI),
Newchurch, Kington, Herefordshire, HR5 3QR.
Tel: (054 422) 618

Interak 1.

A METAL
Z80A COMPUTER

Colleges, Universities, Individuals: Build your
own modular Z80A-based metal 19” rack
and card Interak computer. Uses commonly
available chips — not a single ULA in sight
(and proud of it). If you can getyourown parts
(but we can supply if you can’t) all you need
from us are the bare p.c.b.s and the manuals.
—

Interak 1's greatest

&8 asset — space for | (68 @ e -
expansion. | |&F
¢
ol | (Upto8 more cards | @ o
42" x 8" each)

1280t you Lpam! ExpaNSION 1KV rape!

(P.c.b.srange in price from £10.95t0 £17.75
+ VAT; manuals £1 - £5)

The Interaktion User Group has 14K BASIC,
Assembler, Fig Forth, Disassembler, Debug,
Chess and a Book Library, Newsletters etc.
No fears about this one going obsolete —
now in its fifth successful yearl Send us your
name andaddresswitha21pstampandwe’ll
send you 40 pages of details (forget the
stamp if you can't afford itl) You've already
got a plastic computer for playing games,

now build a metal one to do some real work:
Interak, Interak, Interak!

Greenbank

Greenbank Electronics (Dept. T12E), New Chester Road,
New Ferry, Wirral, Merseyside L62 5AG
Telephone: 051-645 3391

Electronics — It’s Easy

SPECIAL
OFFER

Buried deep within the labyrinthine complex known as ETI
Towers, we have come across a long-hidden supply of ‘Elec-
tronics — It's Easy’, the popular introduction to electronics
we publishedin... well, sometime ago. We know (because
we have to answer the phone calls) that this book is still in
demand. We've a limited supply at an astonishingly low
price. Only £3 will bring you a 276-page course on elec-
tronics — theory, history and practice. Written by Dr. Peter
Sydenham of the University of New England, New South
Wales, Australia, and employing the systems approach,
‘Electronics — It’s Easy’ covers everythingfrom Ohm’s Lawto
Microprocessors, ADCs to Zener diodes. Get it — it's easy.

} Cut out and send to: :
i ‘Electronics — It's Easy’ Special Offer, ASP LTD, No 1 Golden Square, London, W1R 3AB. L
¢ Please forward ....... copies of ‘Electronics — It's Easy’ at £3 per copy. : |
: I'enclose a cheque/Postal Order/International Money Order made payable to ASP LTD. |
i OR please debit my ACCESS/BARCLAYCARD No. [ | | } ] | { [ f l ; [ I [ ; [ ; ,
1 ‘ - '
3 i
! |
b ONAME . T . Valid from ... ... X TR T+ e « 4 0. i e }
: ADDRESS ......,..... RN o W e !
=’ ........................... L O R PN S]GNATURE €A B # A Foones i LU '
e B P o e o U DATE ........... U U m 0.c,m - o |
i i
[ ]
| i
e e e e e e e e e e e e e e e -




PROJECT

Use a Spectrum to control your kit of drum synths — it’s the
only way to beat time, courtesy of Digisound.

cing package is a cost-

effective and highly flexible
method of generating rhythmic
structures using a Spectrum or
Spectrum + computer, a simple
interface and cassette software
running to about 15K of machine
code. An external clock input is
provided to allow synchronisation
with tape machines or other
devices and the hardware can also
be used as a conventional joystick
interface when not running the
Specdrum software. It uses the.
Spectrum PSU and is compatible
with Interface 1, microdrives and
Sinclair-type printers.

The software incorporates a
pattern editor (16 patterns of up
to 32 events each), a chain editor
(eight chains of up to eight
patterns each), a sequence editor

T he Specdrum drum sequen-

(eight sequences of up to 12
chains each with or without
repeats) and a track editor (two
tracks of 24 combined sequences,
chains, patterns and repeats).
There is real-time pattern
modification and the facility for
interfacing microdrives and tape.
The external sync operates on a
10V p-p max. level. The interface
allows around 60 events per
second to be programmed and
can store more than 70,000 events
pertrack.

The events are trigger pulses
intended to be sent to drum
synthesizers under the control of
the sequencer. There are four
accented triggers and two
unaccented triggers. Accenting
affects the quality of the output of
most drum synths. Data lines DO-
D3 produce trigger pulses whose

level (from OV to 5V) can be
controlled by four individual pots.
All these pulses may be
simultaneously accented by
means of data line D6 — an accent
effectively overriding the
potentiometer setting and
producing a 5V pulse at the output
whenever it occurs (Fig. 1). Data
lines D4 and D5 generate
unaccented triggers called O and
X, respectively. The O trigger
consists of an uninterrupted
output at either +5V or =5V
(hardware selectable) between
two or more consecutive events.
This allows the unit to provide
open/closed hi-hat control — an
inverted, —5V, pulse being
necessary to the hi-hat raciity
offered by the Digisound ‘El-
Cymb’ unit (one of a series of
Digisound Digi-Drum units which

+5v ACCENTED
UNACCENTED
ov
TRIGGERS 1-4
+5V
ov
X TRIGGER
+5V
ov
[
! |
I |
| |
sy -
O TRIGGER
Fig. 1 Specdrum trigger pulses.

The completed unit
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___HOW IT WORKS

The complete circuit diagram for the
interface is shown in Fig. 2. It may be
divided up into a number of circuit
blocks: ~address decoding; trigger
generation and accenting; joystick
interface; and a master clock.

Memory address decoding is per-
formed by IC4 and 1C5a, d, e and f,
which generate two hardware control
signals, WRSEL and RDSEI The decod-
ing checks for A5, so that the hardware
appears at addresses 1F,.5F, 9F and DF
(hex). This simplified 1/O decoding is

uite adequate in this application and
3oes not conflict with other Sinclair
hardware. In fact, the software is
designed to make full use of microd-
rives if they are available.

The decoded RDSEL signal directly
controls the two enable pins of an
octal buffer {1C2), which is responsible
for reading in the appropriate switch
status from a standard Kempston joys-
tick. With a logic 0 on the enable pins,
the joystick position is passed to
Dy—Ds of the data bus. Data bit Dy is
used to transfer the-hardware clock
which is responsible for timing duties,
synchronization of the display and
memory latching. This clock is built

around 1C6, a 555 configured for asta-
ble operation. Potentiometers RV5
RV6 provide, respectively, fine and
coarse speed/tempo control. The out-
put of the 555 is taken to the break
connection of jack socket 1. This
allows an external clock to be used for
synchronization. Any incoming clock
signal is cut down by the resistor/zener
diode network connected to the )1
‘make’ connection. The +5V signal is
buffered and inverted by IC5b and
reinverted to generate CLK and CLK
signals, switchable at S1. This feature is
included so that clock signals with
extreme duty cycles may still be used.
With such signals, inversion may be
necessary to allow the software
enough time to carry out the display
routines. When there is insufficient
time for the software, the display is
drawn in stages. The third position of
$1 grounds the clock, so that the
hardware may be used as a conven-
tional joystick interface. If this was not
done, games software might mistake
the ungrounded incoming clock signal
for the fire button! The normal address
location of joysticks in games software
is 1Fh, making them compatible with
this unit.

R27
100k

The remaining hardware is con-
cerned with generating the six trigger
pulses. With a logic 1 on WRSEL, I1C1
(an octal D-type fatch) is enabled and
data lines Dy—Ds pass valid trigger
infermation to the rest of the cirlcuitry.
Dy—Dj; are the four channel triggers to
which an accent control may be added.
This information is generated by Dy,
and accents all triggers
simultaneoously by ANDing the accent
pulse with the outputs on Dy—D;, It is

ossible to individually regulate the
evel from 0 to 5V on each trigger by
means of pententionmeters RV1—4,
which control the amount of feedback
from the output to the indidivual chan-
nel inputs. The presence of an accent
pulse takes all levels to 5V. The trigger
outputs are taken off the poten-
tiometer wipers and each is buffered
by one of 1C8'’s four op-amps,

The O and X triggers are treated in a
different manner in software and are
not provided with an accenting facility.
The X trigger on D5 is treated like a
fully accented trigger, ;I?‘roviding a
positive-going 5V pulse which returns
to 0V between two adjacent events,
The O trigger on D4 is used to
generate an uninterrupted output bet-

DECAY
D —
R25
1N4148
18O0R 4| £0q (DELETE R19)
+5V O— > I PIN20 PIN4 P,L PI£4 R2s 1,
l ic1,2 IC5,7,8 MO :
10%2 .L 10%3-]- T%to P"z' Y i o o8 (EL-CYMB BOARD)
n nT n R ARD)
Fig. 2a Modification for use with
- - s
El-cymb or other negative trigger device
; R15
B k0
1
. RV1
47k
S LIN
(5] —— 1 P
z 18] 20 |11 RDSEL l——w-\/\/' §
2
8 1309 12 5 & R21k0 | =
© 8 9 v
S o IC36
g 1; D2 L5 2 R3 1k0 =
& AAA £
z 17 gi ic1 16 19 g R41k0 g
3 4 5 T
5 3|0° 2 5
8 D6 ) T
% ’ E
{ BN )
1 I [0 1 ] y
’ R 3 1 4 b
i AMANA
I T R9-R14 ! R2
; " 1 11 17 ALL 1k0 “{1C3a + 7 ko
DO 5100 > 3 Ic7a O X
D10— 5 D1 [ ~ F—
D20 D2 .
16 1
D30 7123 1co 13 RV6 1MO 100k RV5
St o4 E ] FINE LIN  LIN COARSE
D50 5105 i ™
DECH —{o6 A +
07 O————————1 D7

[oXe
RL

Joy:

N
o
Qo0
Qo
e
w
=

Fig. 2 Complete circuit diagram (positive 0 trigger)
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PROJECT: Specdrum

ween two or more consecutive events.
The O and X signals pass directly to
output buffers configured around the
two halves of IC 7. The O trigger buffer
may be arranged to invert the incoming
0 to +5V pulse, generating a 0 to —5V
signal. A negative voltage can be used
to open and close the signal path bet-
ween the drain and source pins of a 2N
3819 FET in order to control certain
units, like the EI-Cymb. R29, the resis-
tor between the drain pin and the
decaJ' POt’ is responsible for setting
the difference in-decay characteristics
and may be altered. The modification
for the EI-Cymb is shown in Fig. 2a. The
diode that replaces R19 is included to
block any positive voltages which if
they occurred would probably result in
the destruction of the FET.

The unit is powered by +/5V from
the Spectrum PSU and draws around
80mA on the positive rail. The Spec-
trum can withstand this for long
periods of time even with Interface 2
and microdrives attached. Capacitors
C2-C5 are for decoupling purposes
and LED1 provides a power-on
indication.

PARTS LIST

RESISTORS (5%, %W carbon film)
R1-20 1k0

R21, 23 3k3

R22 56k

R24 . 4k7

R25 180R

R26, 27 100k

RV1-4 47k lin.

RV5 100k lin

RV6 1M0
CAPACITORS

C1-5 100n polyester

SEMICONDUCTORS

I1C1 7418373

1C2 7418244

1C3 741508

1C4 741502

1C5 741504

1C6 NE 555

1C7 MC 1458

1C8 LM 348

D1 5mm Red LED
D2 1N 4148

ZD1 5V6 400mW zener

MISCELLANEOUS

J1-7 3.5mm mono jack sockets, 9-way
D-Pll;&, Spectrum edge connector, 8-
way Molex. sets (2 ofg, 16-way ribbon
cable (1m), case with printed and
punched panel, K9 control knobs and
caps (7 off), SW1 1 pole, 3-way rotary
switch, PCBs.

BUYLINES

The complete kit of parts, including
software but excludng ordinary wire
and solder, is available from Digisound
Ltd., 14-16 Queen St,, Blackpool, Lancs.
FY1 1PQ. The cost is £43.47 inclusive
of E&p and VAT. Digisound are also
making available a set of PCBs and the

software on cassette for £18.40 inclusive.

a&_?
e Tx
b TO
5V - T4
v i T3
5V —te T2
i T
st 30
—12 20
w
b aw
-3
i 4\
i 48
i 2A
> 28
b 38
i 1A
b 18
b LED1
il 45/
DO o L
D1 > U
D2 b R
. D3y k- D
D4 -
Db <
D6
D7 = OFF
> ¢
b W1
WA -
RD -+
A5
{ORQ =~ b RVE
M1 - J1M
b 418
> 0V
o CLK
> CLK

HADHUS -2 I o

Lo

v e LHiA
[aojg s

Fig. 4 Changes to overlay for positive 0
trigger generation. ’
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can be operated with this
sequencer).

Construction

The component overlay for the
main PCB (marked uP9) is shown
in Fig. 3 — this arrangement
generates an inverted O trigger.
The changes needed to generate a
positive O trigger are shown in Fig.
4, Figure 2a shows the circuit of
the inverted O outut and the
modifications necessary to the ‘El-
Cymb’ module to produce a
variable decay. Assembly is a fairly
simple matter and should proceed
in the normal manner: links,
resistors, IC sockets, capacitors
and so on. When all of the
components have been
assembled on the main board, it
should be thoroughly treated with
a solvent cleaner and inspected
for dry joints and solder bridges.
Insert the 28-way edge connector
into the PCB marked uP8 and with
the PCB evenly towards the body
of the connector solder the two
parts together, Then bend the
exposed ends of the pins so that
they meet evently. Slide the edge
connector PCB (marked uP2)
between the two rows, ensuring
that each pin lines up with a finger
on this PCB and that the cut-out is
in the correct location. Push the
PCB against the rear of the
connector and solder in place. Do
not let solder flow closer than 1cm
from the exposed edge of this
PCB, or it may interfere with the
proper location of peripherals.

Using the available case and
panel, the connections from the
Spectrum edge connector

PROJECT: Specdrum

The connector boards

assembly to the interface are
hardwired to the main PCB and
made via Molex connectors on
uP8. This necessitates the cutting
of a small slot in the plastic case
wide enough to pass the length of
16-way ribbon cable through. Be
sure not to reverse the Molex
connections when plugging onto
the edge connector assembly —
the easiest way to avoid this is
probably to find (and if necessary
mark) the earth connection on uP8
(two pads joined near the slot).
Then, ensure that this is
connected to earth on uP9 and the
rest of the connections will follow
in the correct sequence. The panel
wiring is shown in Fig, 5 and is
simply a matter of matching the
connections on this diagram with
the connections shown in Fig, 3.
Once construction is complete
and fully checked, the unit may be
connected to the Spectrum
computer and the latter switched
on. At switch-on, the TV/monitor
display should be as usual and the
power-on LED on the unit
illuminated. If anything seems
wrong, turn off immediately and
recheck all wiring and soldering

-until the error is located.

In Use

The users’ manual
which accompanies this
package provides
comprehensive information
on how to use it. The unit
will function with most
analogue or digital
percussion sound generators
currently available. The
sound generators may be
connected to the triggers in
any desired manner, bearing
in mind the open/closed hi-
hat function. As an example
of the system’s flexibility, it is
possible to trigger two drum
modules from a single
output, adjusting the
dynamic sensitivity of the
modaules so that one is
triggered by an unaccented
(low level) trigger and both
by an accenteg(high level)

| trigger.

OFF
CLK i w1
CLK ' '

Fig. 5 Panel wiring diagram.

Fig. 6 Overlay of connector board.
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For helpwith Reading and

"01-405

Since 1975, 350,000

adults have been helped

to read and write better.

If you want help look for
this sign.

For further information

Adult Literacy & Basic Skills Unit
PO Box 213 London WCIV 7ET

AFFORDABLE ACCURACY
QUALITY MULTIMETERS FROM ARMON

A comprehensive range of
Analogue and (Pushbutton or
Rotary Swiitched) Digital Models

HM-102BZ HC-7030 0 1% Accuracy, Standard Model -
10ADC Range, 20k(¥VDC, Buzzer, Banery Test o -
Scale . o iy, Ml £13.00 HC-6010 0.25% Accuracy Standard Model '
19 measunng ranges HC-5010T 0.25% Accuracy TR Test Facility
HM-102R . 9.50
] z %
|0_;Jwve?d voltage]&lcurent|fanges; LJacklior A”‘gg [OM:10500,25¢ Accuracy JRCCKetabls £21.50 ... that there s a real difference at Crickiewood Electronics.
a0 e o B0y nodels have full functions and ranges and That's why you should never be without the FREE CRICKLEWOOD ELECTRONICS
HM-1015 9 rang fealurgyz digit 05" LED displ COMPONENTS CATALOGUE, tor sheer variety, competitive prices and service
Rugged. Pocked sized meter, for genem purpose Low b’gfl'lE?) Indlcaﬂol:p 2y from the U.K.’s number cne 100% component shop. No gimmicks, no gaogets or
use . . 7.50 Autg zero & Auto polarity computers, just companents. millians of them, all easily available by maii order.
ABS Plastic Casing lling or credit card teleph ref Just pick up the ph { It
16 measuring ranges calling or credit card telephone orders. Just pick up the phone {or a pen! to get your
DC AC 10emp Range (not DM-105)
Battery, Test Leads and Manual included with each Overload Prot%diongon(all ranges. ) FREE copy now tno SAE required). You have nothing to lose.
modet. Battery, Spare Fuse, Test Leads and Manual

FULL DETAILS ON APPLICATION FROM:- CRICKLEWOOD ELECTRONICS LIMITED
ARMON ELECTRONICS LTD 40 Cricklewood Broadway. London NW2 3ET

DEPT. S HERON HOUSE, 103 WEMBLEY HILL ROAD, WEMBLEY, MIDDLESEX HA9 8AG .
TELEPHONE 01-902 4321 TELEX 923985 Tel: 01-450 0995/01-452 0161
PLEASE ADD 15% to your order for VAT. P&P Free of charge. Payment by cheque with order Telex: 91 4977
Offer applicable to maintand UK only
Trade enqulries Invited Please allow 28 days for dellvery m Access ) - )

VISA

o | KN
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DI COMPRESSION

ATE

The first ETI Sound Processor is a unit combining compressor,
noise gate and direct inject box, designed by Allan Bradford of
Time Machine Sound Engineering.

he combination of com-
T pressor and noise gate is a

useful one. The ‘pumping’
noise associated with high levels
of compression can be eliminated
by the gate, while the ‘topping and
tailing’ facility afforded by the
compressor makes the gate an
excellent feedback-killer for PA
systems. Comprehensive envelope
shaping of sounds for special
effects is also possible.

The compressor has a wide
range exponential control charac-
teristic which produces a smooth
response in the management of
‘peaky’ signals, with full control
over release or recovery time.
Attack time is preset for general
use, but a front panel screwdriver
adjustment enables it to be
slowed to allow ‘punch-through’
effects. Subsequent stages in the
audio chain are still protected
from overload by an independent
fast limiter riding 12 dB above the
compression threshold. Gain
reduction and limiting are
displayed on four LEDs.

The Noise Gate has an attack
fast enough for drum kits (but can
be slowed right down for ‘violat-
ing’ sounds) and release time is
fully variable to suit the program
material. An internal time constant
eliminates modulation of the
signal due to individual waveforms
when short release times are
employed. The depth of noise-
gating is preset at —60 dB but
again a front panel screwdriver
adjustment permits this to be
softened.

Side-chain inFuts are provided
both for contro! of compression
(for voice-over effects and ‘de-
essing’ and for triggering the noise
%ate. Two compression gates can

e cross-linked for stereo
operation.

46

Inputs are low impedance mic-
rophone level and outputs are line
level. Inputs and outputs can be
balanced or unbalanced via jack or
XLR sockets. The unit uses an
external power supply for reasons
both of economy and hum
prevention. Inputs are also pro-
vided for direct injection of instru-
ments and of amplifier
loudspeaker outputs. The latter
will be of particular interest to
guitarists wishing to exploit the
sound of valve amplifiers while
maintaining complete isolation
from other instruments. At TMO
impedance the DI inputs place
negligible load on any instruments
plugged into them — particularly
important if a guitar is to be
plugged into the line input, in
order to preserve the natural
sustain of the instrument. A
parallel line jack is provided in
order simultaneously to connect
the instrument to a monitor
amplifier.

A switch is provided to reduce
the overall sensitivity of the unit
by 10 dB. With the compressor
RELEASE knob pushed in the com-
pression gate is matched to —10
dBm line and mic level signals.
With it pulled out the unitis

matched to 0 dBm line and mic
levels.

Two parallel output jack
sockets are provided, allowing
simultaneous connection to more

than one piece of equipment

without the need for splitters.
These outputs are line level and
are unbalanced. A balanced XLR
line level output is also provided.

Cold Compressor

The compressor controls the
maximum signal level by reducing
gain progressively above a certain
fixed level known as the threshold.
Most sounds fluctuate in
amplitude and the effect of com-
pression is to reduce the size of
signal peaks and to boost average
signal level relative to the peaks
(Fig. 1). The dynamic range of the
signal is therefore reduced, and
this can have several important
applications.

LIMITING: This means protec-
tion from overload by suppression
of unacceptable transients. The
ATTACK preset is usually set not
quite fully anticlockwise (around
Tms) — but for maximum overload
protection in critical applications it
may be turned fully anticlockwise,

ETI DECEMBER 1985



running the risk of LF distortion.
The GAIN/COMP control is advan-
ced so that one or two green LEDs
flicker on with the peaks of the
music. The RELEASE control
should be set about one quarter
turn clockwise (about 0.255s).
Avoid simultaneous short attack
and release times. Release time
should be sufficiently long to
avoid individual peaks modulating
the signal as a whole, with a resul-
tant rasping distortion.

LIFTING VOCALS: Human
voices can have a very wide
dynamic range and the average
level may be substantially below
the peak level. By compressing
vocals the average level may be
boosted so that they become aud-
ible in a mix. Compression should
be applied to vocals subtly
(around 10dB). Too much can
make them flat and lifeless.

RECORDING: The human ear
can happily accommodate sounds
with a dynamic range of 120dB,
while the dynamic range of tape
recordings is often only 60dB or
s0. To make maximum use of tape,
without quiet sounds being lost in
noise ang loud sounds saturating
the tape and distorting, some com-
pression of signals with a large
dynamic range is desirable.

‘Thin" or ‘peaky’ sounding
recordings can be salvaged, per-
cussion, for example, otten sound-
ing more solid. ‘Mix thickening’
can be used to increase the
average sound level and obtain
the sort of impact demanded in
modern commercial sound record-

ing. It's used particularly in record-
ing advertising jingles and dico
music.

SUSTAIN: The compressor may
ba used to add artificial sustain to
instruments (Fig, 2). The gain is
wound right up but the com-
pressor clamps the output signal at
compression thresholds. Only
when the amplified signal falls
below this level of the compres-
sion threshold will the signal
resume its natural decay. RELEASE
should be kept short and the
GAIN/COMP control advanced to
give the required degree of
sustain.

Itis also possible to combine
sustain with a ‘punch-through’
attack by allowing the amplified
signal to pass unattenuated for a
short time before compression
takes over. Set the ATTACK preset
and RELEASE control to around
mid-position. The fast limiter will
prevent excessive excursions of
the signal but 12dB of punch-
through is still available to pre-
serve naturally percussive sounds
or add percussion to softer
sounds.

Other Features
The four LEDS form a rever-.

| driven bargraph. The right hand

LED indicates up to 10 dB of gain’
reduction. With this LED on and
the next LED flickering, gain reduc-
tion is in the region of 10 to 20dB.
Two green LEDs on and the yellow
LED flickering indicate up to 30dB
of gain reduction. The Ieﬁmost

] AVERAGE
| LEVEL

HBEFORE COMPRESSION

LEVEL

Fig. 1 Average and peak signal levels before and after compression.

PEAK

AFTER COMPRESSION

LEVEL LEVEL

LEVEL

TIME

GUITAR ENVELOPE
BEFORE COMPRESSION

GUITAR ENVELOPE
AFTER COMPRESSION

Fig. 2 Using the compressor to add artificial sustain.

TIME TIME

COMPRESSION WITH
'PUNCH THROUGH’

Telephone 06267 2353,

PROJECT: DI Compression Gate

. red LED shows that the fast limiter

is working, handling transisents too
fast to be controlled by the com-
pressor (Fig. 3).

A two-pole jack socket is wired
with the tip as a control input and
the ring as a signal output for
external connections to the com-
gressor. A standard mono jack may

e used. The socket may be used
either as a control input or as an
insert point. A line level signal fed
to the EXT COMP socket will

_cause a reduction in the level of a

music signal passing through the

RED AMBER

© O

LMt 30dB

GREEN

20d8

10dB

GAIN
REDUCTION

Fig. 3 The compressor LED display.

compression gate ordinarily. This
allows voice-overs or‘ducking’.
effects to be achieved easily —
one signal controlling the level of
one or more others,

As an insert point, the EXT
COMP socket can be used to
introduce equalisation into the
control path for‘de-essing’ and
"de-popping’, which are dealt with
below. ‘

Noises off

A common hazard of recording
and public address work is the
inclusion of unwanted sounds in
the mix, such as guitar amplifier
noise, hum from keyboards, tape
hiss, low level RF pick up or
‘spillage’ of sound from one
microphone into other mic-
rophones. The problem is
aggravated by the high gains
associated with large amounts of
compression.

V BUYLINES______

A complete kit of parts including the
fully finished steel case and associated
hardware is available from TIME
MACHINE Sound Engineering for
£68.00 including VAT, postage and
packing. The double sided, legended
PCRB is available separately at £9.00
and the case at £14.00. The ready built
power supply in a plug costs £24.00. A
stereo pair with dual power supply
and a cross-linking lead costs £154.00
in kit form. All prices include VAT,
postage and packing. Contact:

TIME MACHINE Sound Engineering,
Abbotsford, Deer Park = Avenue,
Teignmouth, Devon TQ14 91).

»
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outlined above. The noise gate
controls can be used to further
modify envelopes. Slowing the
gate ATTACK gives a gradual start
to sounds while a fast RELEASE
gives an abrupt finish to sounds.
This latter technique is often used
to cut off the ‘flap’ or reverbera-

COMPRESSOR
GATE
ATTACK PUNCH-THROUGH

GATE
RELEASE

LEVEL COMPRESSOR
SUSTAIN

TIME

Fig. 5 The parameters defining the
shape of the sound envelope.

tion of drums, giving greater
impact to the sound.

The parameters available are
shown in Fig. 5 and resemble
those of ADSR envelope shapers
found on sound synthesizers,

Feedback Suppresion

If the overall gain of a PA
system exceeds a critical level, the
criteria for oscillation are met and

Fig. 6 Wiring of the lead required for
stereo operation using two com-
pression gates.

R5,7,10,27,28, 10k

51, 55, 58, 62,

71,75

| R6, 8, 40, 56, 1M0
59, 61, 72,73, 76

RY, 69, 74, 78 100k

R11, 21, 25 30k
R12 15k
R13, 16, 83, 87, 89 1k0
R14 5ké
R15 180k

R17,20,24,90 12k
R18,19,22,23, 470R

44,45
R26, 50, 77 ak7
R29, 30, 31 100R

R32, 33, 34, 35, 36 47k
37, 64, 65, 66,

67, 68, 86

R38 - 820R

R39 . 270R

R41, 47 1k5

R42 47R

R43, 49 390R

R46 33R

R48 1k2

R52 330R

R53 270R

R54 68R

R57, 60,63,70  2k2

R79, 80 220k

R84, 85 3k3

R88 270k

RV1 250k lin pot

PR2, 3 100R min horiz

4 preset

PR4 4k7 vert cermet
preset

RV5 . 100k log pot with
push/pull SPST
switch

RV6 10k log pot with
DPDT switch

Rv7 47k log pot

RV8 2M2 log pot

RV9 10k vert cermet
preset

RESISTORS (1% metal oxide) CAPACITORS )

R1, 2 2k7 C1,2,7,13,14,15 22u 16V minelect

R3, 4, 81 82k C3,5,6,8,10,11, 4u7 40V minelect
12

C16, 19 47u 16V tantalum

c17 47u 16V minelect

ci8 15n polyester

C22,23 10u 40v minelect

SEMICONDUCTORS

IC1 TLO72

1C2 NE5532

IC3 LM13700N

1C4,5,6 TLO74

Q1-9 BC212L

D1-9 1N914

LED1, 2 Green standard
LED

LED3 yellow standard
LE

LED4 red standard LED

LED5 Tricolour round
LED

MISCELLANEOUS

SK1 Female panel
mounting
XLR :

SK2, 10, 11 Sterec break %"
jack socket

SK3,4,5,6,7 Mono %" jack
socket

SK8 Male panel
mounting XLR

SK9 Prof 3-pin DIN
panel socket

SW1 see RV5

Sw2 see RV6

100n polyester

C4, 20, 21
c9 10p ceramic

Knobs (collet or grub screw, 5off);
PCB; case; stick-on cabinet feet (4 off);
PCB pillars (tapped and studded plus
nuts, bolts and locking washers, 4 off);
PCB linking pins (63 off); Veropins (35
off), self tap screw (no 4 x 6 mm, 4 off);
6BA nuts, bolts and locking washers (4
off); power supply 15V at 120 mA per
rail regulated.

a loud tone is generated. PAs are
often used in fgrequenc -selective
environments and the feedback
generally occurs at a discrete pitch
— the resonant frequency at
which system gain is highest.
Compression can help by get-
ting rid of large pulses of sound
pressure which would shock the
system into oscillation. In the
apsence of a useful signal,
however, the gain of a compressor
rises and feedback can ‘creep up/,
resulting in howl-round even dur-
ing periods of apparent silence.
The noise gate overcomes this

50

problem and microphones may be
operated with between 6 and
10dB more gain than otherwise.

Special Patches

STEREO OPERATION: A pair of
compression gates may be cross-
linked for stereo operation using a
stereo jack to jack lead wired as

- COMPRESSION
CEFT GATE LEFT
EXT COMP
INPUTS OUTPUTS
MIXER €Q
EXT COMP
) RIGHT
Sl comeression| 7T
] GATE

Fig. 7 stereo ‘de-essing’ arrange-
ment for removing excessive

sibilance.

B I

HEVERB ped COMPRESSION
o REVERB GATE

MIXER

+
ouTPUT

Fig. 8 Using the gate to provide shar-
ply cut-off reverberation,

shown in Fig. 6, with one end
being plugged into each EXT
COMP socket.

STEREQ DE-ESSING: Incoming
left and right signals should be
mixed and then passed through an
equaliser. This equalised signal is
fed into the EXT COMP input of
each compression gate, A treble
boost will cause low frequency
components to be compressed
most for suppressing ‘rumble’ or
microphone ‘popping’. In each
case adjust the GAIN/COMP con-
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PROJECT: DI Compression Gate

trol for the best results, keeping
the compressor RELEASE time
short so as not to compress the
section following the offending
sibilant.

GATED REVERB: With the gate

2y

i @

. i RELEASE fully anti-clockwise,
3 adjust the gate Trig Level so that
3 - Tt 063 the reverberation cuts off pre-

maturely and abruptly. This is par-
ticularly effective on drums

(Fig. 8).
EXTERNAL GATE: Sending a
signal into the EXT TRIG socket
enables that signal to trigger

SNOILIFNNOD AHYOd HONOHHL

SIGNAL 2 SIGNAL 2 )

O— el COMPRESSION ‘
GATE

INPUTS EXTIRIG QUTPUTS

SIGNAL 1 SIGNAL 1

o -0

Fig. 10 External gating of the unit to
provide voice-over effects.

whatever sound is passing through
the compression gate. Softening
the gate DEPTH by turning the

e }%ﬁiﬁﬁé‘sﬁom preset anti_—cllockwise makes t,he
' | nosie gate a ‘two-level device'.
This is the complement of the
W | EXTERNAL compressor voice-over pqtch, in
> which the presence of a signal at

TRIG the EXT TRIG input switches the
signal passing through the com-
pression gate from attenuated to
full (Fig. 9).

Construction

The PCB is double sided and
linking pins are used to make the
through-board connections, their
positions being marked by stars
printed on the component side of
the board. Great care should be
taken to ensure that every pin is
SPEAKER soldered on both sides of the
board — work systematically and
check thoroughiy as nine out of
ten faults will be found to be due
to a pin not being soldered some-
where, usually on the underside of
the PCB. ’

Solder components in order of
height: resistors, diodes, |C
sockets, presets, transistors,
capacitors, LEDs and pots. Take
care to observe polarity of diodes
and capacitors as marked. It helps
if the LEDs are the correct way
round, too. The LED leads should
- be bent at 90°, 5mm behind the
plastic package and soldered so
that the bends are 5 mm above

- o

T Rie iy érmﬁm =4
—1 B T g
2 ;,f s

Fig. 9 Component overlay of the | the PCB.
compression gate PCB. . Note that the Alps pots ’
e supplied with the kits solder to
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pins in order to be the correct
height above the board. Solder
Veropins in the pot positions and
attach the PCB mounting pillars to
the board corners using the stud-
ded ends and nuts, then fix the
PCB inside the case by passing
four bolts through the mounting
holes in the bottom of the case.
Next cut the pot spindles to length
(10 mm) and mount them on the
front panel. The pot tags can now
be soldered to their respective
pins and perfect alignment is
ensured. The whole assembly may

iz

RV6
S (sw2) a

SW1
PINS

Fig. 11 Wiring of the switches on
RV5 and RVé.

now be removed from the case for
testing.

Pins should also be used for the
off-board connections as well as
the connections to the switches on

PROJECT: DI Compression Gate

1N\

e N

AN

+VE —VE
ov

sw\/\jmm T~ e ALY
SPEAKER  LINE BAL
N

out

tions to the sockets are shown in
Fig. 11 but it is probably wise to
complete the setting up and to
bench test the completed board
prior to wiring it into the case.

The DI compression gate
is designed to run from any
regulated power supply providing
+ 15V at up to 120mA per rail. A
custom power supply built into a
mains plug case and with a 2metre
lead terminated in a 3-pin DIN
plug is available from the kit
manufacturers.

The only setting up required is

Fig. 12 Wiring of the connectors on the rear panel.

Using a voltmeter on its most
sensitive range, adjust RV2 to set
IC2 pin 7 to precisely OV. Next set
gate ATTACK and RELEASE at
minimum and the DEPTH preset
fully clockwise, then either feed a
sine wave into a line input oruse a
microphone in order to trigger the
Noise Gate — adjust the
THRESHOLD control so that the
gate opens and closes as the
incoming signal goes up and down
in volume. A click will be heard as
the gate opens and closes and
RV3 should be adjusted until this
is minimized. ETI

RV5 and RV6 (Fig. 10). Connec-

of the two presets RV2 and RV3.
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he just
kissed me
and that
was it!’

Ron Watt toyed for ages with the
idea of joining Dateline.

‘One or two of my friends suggested it would be a
goodidea,’ said Ron, a House Sales Officer from
Kidcalder, West Lothian. At 29, most of his
friends were married. ‘It’s very hard to meet
people because you don’t really want to gotoa
disco or for a drink on your own — always
assuming that you will meet the sort of people
that you want to go out with. Dateline gets you
through the first hurdle of asking people out
because you can write to them.’

Coincidentally, Ron joined Dateline on the
very same day as Fiona Martin, a pretty 25 year
old from Penicuik, Midlothian. Widowed at a
tragically young age, Fiona found that, witha -
small daughter, it was very difficult for her to get
out to meet people. In Fiona'scase it was her
sister who pushed her into joining Dateline.

In spite of joining on the same day, Fiona
received her results before Ron and, having
made up her mind to make full use of her
membership, she wasted no time in writing to
three of the nameson her list— one of which was
Ron’s. ‘T got three replies back — inctuding

didn’t really appeal to mie. Then I met Ron.’

Ron in the meantime, had received his first
list of names from Dateline but he was destined
never touse it. ‘Before I got the list I got the letter
from Fiona. I thought I would wait and see how
that turned out before I met anyone else.’

Ron had written such a nice letter to Fiona,
asking her to write again or to phone him, that
she decided, ‘being very brave,’ to ring up. ‘She
squnded nervous,’ said Ron, ‘but I was impressed
by the voice — she had a nice voice.’

Fiona too liked the sound of Ron and after
sorting out a babysitter for Jacqueline, Fiona’s
daughter, the couple arranged to meet. Ron
picked Fiona up from her house and took her for
a drink. Initially that first meeting didn’t go
particulariy well. ‘I wasn’t disappointed when I
met her — [ liked her,” explained Ron, *but
communication was very difficuit because we

ETI DECEMBER 1985
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Ron’s— and I went out with the first two but they %

were both nervous and I did most of the talking. I
got the initial impression that she didn’t like me
very much!’

‘And I didn’t think he liked me either,’
laughed Fiona.

After a couple of hours Ron took her home
but he had already decided not to ask her for
another date. Fortunately, Scottish hospitality
saved the day because Fiona invited him in for
coffee and cheese toasties! Once inside her own
home, Fiona became much more confident and
relaxed. ‘She was just as nice,’ said Ron, ‘but
easier to talk to.’

The couple sat and talked until after
midnight. ‘I liked him very much,’ confessed
Fiona, ‘and he ended up staying the night. On the
couch downstairs,’ she added hastily.

Ron was still not convinced that Fiona liked
him enough to go out with him a second time and
was happily surprised the next morning when she
agreed to see him again. From then on their
relationship snowballed and the couple spent
every available moment together.

‘From the second time I met her I realised
that she was terrific,” said Ron. ‘When I was
driving her home I knew then I really wanted to
make a go of this.’

Fiona too quickly began to feel that this was
something special. ‘I don’t know why I was so
attracted to him — it was just the sort of person
he was. He’s very kind and gentle.’

Of course, Ron didn’t only have to convince
Fiona. Jacqueline also had to be won over. Not
an easy matter, perhaps, for a single man with a
limited experience of children. But Ron was a
great success! My daughter took to him
like...well, she can twist him round her little
finger!’ said Fiona.

‘To be honest I neverreally expected to meet

a girl with a baby,’ said Ron, ‘but I must admit I
really enjoy Jacqueline’s company and it makes
me feel. . fulfilled. I had no second thoughts

" about it because she’s really a very nice little girl.”

Five weeks after they met, Ron skated
warily around the subject of marriage. ‘The night
before we were engaged I just casually said that if
I was to ask her to marry me one day, what would
she say? She said she would think about it for a
second and then say yes. So I left it at that!’

Less than 24 hours later, however, Ron
returned to the subject. ‘I simply said how would
it be if this time next year we were married and
she just kissed me and that was it!’

START HERE
100 you consides yourself:
[ Shy [J Generous
[] Extrovert [ Outdoor type
[ ] Adventurous_ [] Creative
{7] Family type [] Pracucal

[ Clothes-conscious ) intellectual
indicave which activities and interests you enjoy by
placinig a “1" (ons) in the appropriate box. if you dislike a
particular activity, write a ‘0’ (nought) in the appropriate
box. if you have no preference, leave the column blank

[JPopmusic ] Politics

[[] Fashion [ Classical music

[ Pubs ] Art/Literature

[ Sport ] ‘Live’ theatre

] Pets [[] Science or technology

[ ] Folk music  [[] Creative writing/painting

[]Jazz ] Poetry

] Travelling

[ Cinema

[7] Good food

[[) History/Archaeology
[ Conversation

Computer Test to Find Your Ideal Partner

Il | am over seventeen and would like you to send me
completely tree and without obligation a description of my
ideal partner. Plus a free full colour brochure and lots more
information about Dateline. | enclose two first class stamps.

3 Yoursex ... putMorF  YourHeight.....ft ... ns
Your Age

(] Philosophy/Psychoiogy/Sociology

I[FOR FRIENDSHIP, LOVE

OR MARRIAGE Dateline

is the way to meet
LONGEST ESTABLISHED

In the last 20 YEARS Dateline has created many
thousands of love stories, the result of over half a
million Dateline introductions each year.

WHO JOINS DATELINE?

Everyone! People of all ages from all professions
and trades, from every walk of life. People just like
you! Most importantly, when you join Dateline,
YOU CHOOSE the sort of people you want to
meet. ;

NATIONWIDE

Dateline members come from all over the country,
and the number of members in each area is
constantly being renewed and added 10 by local and
national advertising.. Dateline is also the only
national computer dating company to allow you to
choose where your dates should come from.

INEXPENSIVE

Dateline is certainly the best VALUE- FOR
MONEY service, simply providing more people for
you to meet.

RESPONSIBLE

20 years of experience, and a caring approach, give
us a justifiable pride in the professional, reliable and
confidential service we provide.

MORE PEOPLE TO MEET

Dateline is the LARGEST computer dating agency
in'the world; and the more Dateline members there
are, the more people we have for you to meet.
However, size has not made us impersonal. We are -
not just a box number; our friendly staff are always
happy to help you either in our Kensington office or
on the telephone.

WE CARE

We want your membership of Dateline to be
successful, whether it’s friendship, love or marriage
you are seeking, so our Dateline system and
personal service are geared 10 cater for your
individual requirements.

PROVEN SUCCESS

Fiona and Ron’s love story is just one from our vast
record of Dateline successes over the years.

If you would like to join the many thousands of people
all over the country who have been finding a new
social life or love and happiness through Dateline,
simply complete the questionnaire below. We will
send you confidentially and completely free, full
details about Dateline and how it works, and details of
Jjust one of the Dateline members who are coimpatible
with you. Send today to: Dateline Computer Dating,
23Abingdon Rd., London W86AH. Tel: 01 938.1011.

yrs Age you would like to meet
Christian Name ................ v —
SURMAME .......voiiiiiiiiiiiiiiee e,
Address............ BE0po0005o0o0AMG00000000 00000300E0000550

Nationality
Ocoupation ............ooiii s

0:

Dateline, DeptETC

23/25 Abingdon Rd
London W.8.
01-936 1011
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TECH TIPS

Buffer Amplifier
For The BBC
Microcomputer

D. Bush,
Leamington Spa.

The four channel A to D converter
onthe BBC microis limited in use by
itsfixed inputrange of 0to+1.8V, its
temperature drift and its suscep-
tibility to damage by input voltages
outside the range -1 to +5V. The
variable gain bufferamplifier shown
here was designed to minimise these
problems and allow school children
to incorporate the BBC micro into
their electronics and technology
projects without difficulty.

IC1 is a non-inverting amplifier
with a gain of x2, the output being
limited by D1, ZD1 and R3 so that it
cannot exceed the limits -0.7 to
+2.1V. These limiting components
are placed withinthefeedbackloop
so as to maintain linearity over the

Vin Qo - OUTPUT TO BBC
AV1 % - ANALOGUE INPUT
030V 500k PIN 15
or £15V LOG D1
BBC ANALOGUE
VG ! o INPUT

ANALOGUE GROUND
PINS 85

R4 NOTE:

BBC Vref 200k 1Ic1,2=741
ANALOGU$ O —FSD/O/+FSD ] D1=1N4148
INPU =k . I

PINS 11,14 \o— 2D1 = 2V7 400mW ZENER
o SwW1
R6 O/+FSD
68k
. BBC i
ANALOGUE Or=———- o= 7
GROUND — SW2
|
p—C SW3
O
= Sw4”

used to offset the»buffer amplifiers.
By switching this voltage in or out,
the buffers can be set to accept

grovided by RV1 which can be cali-
rated for an input range of up to

30V depending upon the poten-

tiometer- used. This circuit is  inputswhichrangefrom either—FSD
repeated for the other three  through OV to +FSD or from 0V to
channels. +FSD only. in the — FSD to +FSD

IC2 is configured as an inverting
amplifier with a gain of 0.5x. It takes
its input from the Vref line on the
BBC and provides an output of one

position, the buffer can be used to
process input data for presentation
ingraphical form, with the graph axis
remaining visually coincident with

output range. Input attenuation is  half of this voltage which can be  the OV input.
-0 +g.30V
e : TTTT] mE A
inpUT O—| | w1 1 11 i | I | i
| L
o W — t T AN
vt g 5 ![ § - L~ \
50k i | - E
BASS CUT ’C:_’ 0 / i { \
g o= / / -y B /
< \ = T /
BASS CUT RANGE| ™S | )
~10 T / \‘\ " }
s i ' y o
T L] / | I I L
NOTE: R12 20 100 1k 10k 20k
1C1=TL072 oS FREQUENCY (Hz)
—Ooov

PA Tone Controll

R. Eggleton,
Catworth

Hi-fi tone controls commonly con-
sist of the Baxandall circuit which
provides maximum boostand cutat
the frequency extremes; public
address (PA) tone controls have dif-
ferent requirements.

For PA use only cut is required
at the bass end to remove the prox-
imity effect of close-up microphones
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quencybeingadjustable from 80Hz
to 500Hz by means of the 50k dual
linear potentiometer. The second
stage provides =13dB of treble
boost or cut at 6kHz and is adjusted
by means of the 100k linear potenti-

and to protect horn loudspeakers
which havealimited response below
about 200Hz and may easily be
damaged. Atthe treble end boost or
cut may be required. However, this
must be limited at very high fre-
quencies to avoid speaker damage =~ ometer.
and amplifier overload. To alter the frequency turnover
The circuit shown provides the EOl_ntS the two 330n capacitors may
ideal response as can be seen from e increased to lower the bass fre-
the accompanying frequency quency or reduced to_raise it.
response graph. It uses a dual op-  Similarly, capacitors C¥$and C2
amp powered from 9-30V DC and  shouldbeincreasedtolowerthe tre-
consuming approximately 25mA.  ble peaking frequency or reduced
The first stage provides the basscut ~ to raise it, mainting the ratio
at 12dB/octave, the turnover fre- C2= 10 x C1.
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SERVICE SHEET

LIl
Enquiries
Wereceiveaverylargenumberof enquiries. Would
prospective enquirers please note the following
points:
® We undertake to do our best to answer en-
quiries relating to difficulties with ETI projects, in
particular non-working projects, difficulties in ob-
taining components, and errors that you think we
may have made. We do not have the resources to
adapt or design projects for readers {other than for
publication), nor can we predict the outcome if our
projects are used beyond their specifications;
® Where a project has apparently been construc-
ted correctly but does not work, we will need a des-
cription of its behaviour and some sensible test
readings and drawings of oscillograms if approp-
riate. With a bit of luck, by taking these measure-
ments you'll discover what's wrong yourself. Please
do not send us any hardware (except as a gift!);
® Other than through our letters page, Read/
Write, we willnotreplyto enquiriesrelating to other
types of article in ETI. We may make some excep-
tions where the enquiry is very straightforward or
where it is important to electronics as a whole;
® Wereceivealarge numberofletters askingif we
have published projects for particular items of
equipment. Whilst some of these can be answered
simply and quickly, others would seem to demand
the compiling of a long and detailed list of past pro-
jects. To help both you and us, we have made a full
index of past ET| projects and features available
(see under Backnumbers, below) and we trist that,
wherever possible, readers will refer to this before
getting in touch with us.
® We will not reply to queries that are not accom-
panied by a stamped addressed envelope (or inter-
national reply coupon). We are not able to answer
queries over the telephone. We try to answer
promptly, but we receive so many enquiries that
this cannot be guaranteed.
® Bebriefandtothe pointin yourenquiries. Much
as we enjoy reading your opinions on world affairs,
the state of the electronics industry, and so on, it
doesn’t help our already overloaded enquiries ser-
vice to have to plough through several pages to find
exactly what information you want.

Subscriptions

The prices of ETI subscriptions are as fg-IIGViS', e
£18.10

UK:
Overseas: £22.50 Surface Mail
$29.50 Surface Mail (USA)
£49.50 Air Mail
Send your order and money to: ETI Subscriptions
Department, Infonet Ltd, Times House, 179 The
Marlowes, Hemel Hempstead, Hertfordshire, HP1
188 (cheques should be made payable to ASP Ltd).
Note that we run special offers on subscriptions
from time to time (though usually only for UK sub-
scriptions, sorry).
ETI should be available through newsagents, and
if readers have difficulty in obtaining issues, we'd
like to hear about it.

Backnumbers

Backnumbers of ET| are held for one year only from
the date of issue. The cost of each is the current
cover price of ETI plus 50p, and orders should be
sent to: ETt Backnumbers Department, Infonet Ltd,
Times House, 179 The Marlowes, Hemel Hemp-
stead, Hertfordshire HP1 1BB. Cheques, postal
orders, etc should be made payable toASP Ltd. We
suggest that you telephone first to make sure there
are still stocks of the issue you require: the number
is (0442) 48432. Please allow 28 days for delivery.

We would normally expectto have ample stocks
of each of the last twelve issues, but obviously, we
cannot guarantee this. Where a backnumber pro-
vestobeunavailable, orwheretheissue yourequire.
appeared more than a year ago, photocopies of
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individual articles can be ordered instead. These
cost £1.50 (UK or overseas surfacCe mail), irrespec-
tive of article length, but note that where an arti
cle appeared in several parts each part will be
charged as one article. Your request should state

clearly the title of the article you require and the-

monthandyearinwhichitappeared. Where anarti-
cle appeared in several parts you should list these
individually. An index listing projects only from
1972 to September 1984 was published in the
October1984issueand canbeordered.inthesame
way as any other photocopy. If youare interested in
features as well as projects you will have to order an’
index covering the period you require only. A full
index for the period from 1972 to March 1977 was
publishedin the April 1977 issue, an index for April
1977 through to the end of 1978 was published in
the Decernber 1978 issue, the index for 1979 was
published in January 1980, the 1980/81 index in
January 1982, the 1982 index in December 1982,
the 1983 index in January 1984, the 1984 index in
January 1985 and the 1985 index in December
1985. Photocopies should be ordered from: ETI
Photocopies, Argus Specialist Publications Ltd, 1

GoldenSquare, London W1R 3AB. Cheques, postal .

orders, etc should be made payable to ASP Ltd.

Write For ETI

We are always looking for new contributors to the
magazine, and we pay a competitive page rate. If
you have builta project or you would like to write a
featureonatopicthatwouldinterest ET1readers, let
us have a description of your proposal, and we'll get
back to you to say whether or not we're interested
and give you all the boring details. (Don’t forget to
give us your telephone number).

Trouble With Advertisers

So far as we know, all our advertisers work-hard to
provide a good service to our readers. However,
problems can occur, and in this event you should:
1. Writetothesupplier, stating your complaintand
asking forareply. Quote any reference numberyou
may have (in the case of unsatisfactory or incom-
plete fulfiiment of an order) and give full details of
the order you sent and when you sent it.
2. Keep a copy of all correspondence.
3. Checkyour bank statementtosee if the cheque
you sent has been cashed.
4. If you don't receive a satisfactory reply from the
supplierwithin, say, two weeks, writeagain, sending
your letterrecorded delivery, ortelephone, and ask
what they are doing about your complaint.

If you exhaust the above procedure and stifl do

notobtainasatisfactory response from the supplier, -

then please drop us a line. We are not able to help
directly, because basically the dispute is between
youand the supplier, buta letter from us can some-
times help to get the matter sorted out. But please,
don’twrite to us untjl you have taken all reasonable
steps yourself to sort out the problem.

We are a member of the mail order protection
scheme, and this means that, subjectto certain con-
ditions, if a supplier goes bankrupt or into liquida-
tion between cashing your cheque and supplying
the goods for which you have paid, then it may be
possible foryouto obtain compensation. Fromtime
to time, we publish details of the scheme near our
classified ads, and you should look there for
further details.

OOPS!

Corrections to projects are listed below and normally
appear for several months. Large corrections are
published just once, afterwhich anotewillbeinser-
ted to say that a correction exists and that copies
can be obtained by sending in an SAE.

Single Board Controller (March 1985)
Therewereanumberoferrorsinthe partstist. RP2 is
listed as a 10k SiL pack but s actually four separate
resistors, and the same applies to RP3. RP4 is also
listedasaSIL packbut should consist of seven com-
moned resistors. R13 is always required, not just
when a cassette interface is used as stated.

The Real Components (May 1985)

In Fig. 1 on page 20, the connections forthe Texas L
and 2N transistors are incorrectly shown. They
should read B, C and E from the top.

Heat Pen (June 1985)

The instruction in the penultimate paragraph on
page 49 should read ”. . . adjust Rv2 for2.73V...",
not 2.37V as stated.

Low Cost Audio Mixer (June 1985)

in Fig. 6 on page 39, the PCB foil pattern has been
incorrectly shown as though from'the copper side.
The board is shown correctly from the copper side
in the foil pattern pages. In Fig. 10 on page 40, the
positive power rail at lower left should be shown
connected to pin 8 of the TLO72s, IC1-5).

Noise About Noise (July 1985)

InFig. 5 on page 24, no connection should be shown
betweenthe cathode of the diode and the negative
side of the 470u capacitor.

Printer Buffer (July 1985)

The case specified is actually larger than the one

used for the prototype. It will, of course, work per-

fectly well, but if you want to a compact unit use a

Verocase 202-21038H (180 x 120 x 65mm) rather

than a Verocase 202-21035. The regulator IC17

should.be bolted to the back of the case to provide
heatsinking or, alternatively, fitted with a TQ220

heatsink.

Please note that the designer, Nick Sawyer, has
beenintouch to inform us that the refresh problem
we mentioned in September ET| is dealt with in
the printer buffer software. In this case there is no
need to replace the TMS 4416 dynamic RAMs,
although as far as we know the replacement parts
mentioned (Hitachi HM48416 DRAMs) will cause
‘no problems. The full text of Nick Sawyer's letter
will appear next month. Meanwhile, our apologies
for any confusion caused.

Intel 8294 Data Encryption. Unit (September 1985)
Itshouldbe apparent from the text, page 35, thatan
actual program has been omitted. This program is
for use with the SDK 8085 kit only, and copies may
be obtained from us on receipt of a stamped
addressed envelope.

Tech Tips — Novel Input Stage (October 1985)
The caption against the lower figure should read
”Lownoise outputatminimum gain”, notmaximum
gain.

Chorus Unit (November 1985)

1C3 is shown on the circuit diagram on page 49
connectedtothe9Vsupply.Itshouldbe connected
tothe 5V supply. Thefoil pattern connectionstothis
IC are correct.

Foil Patterns (November 1985)

The foil patterns for the Modular Test Equipment
Waveform Generator and the Chorus Unit are
shown from the component side rather than the
copper side.
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TRAINS OF
THOUGHT

hose of us who model
railways for nostalgic reasons
know full well that the
sounds of full-size railways,
especially those of the steam era,
were a major component of the
atmosphere that we seek to rec-
reate. The addition of sound
effects therefore provides an
immediate boost to the realism.
There are dozens of ways in
which sound can be added to a
model railway, and some demand
no electronic skills at all. Hidden
speakers can reproduce disc or
cassette recordings of full-size

railways, while aminiature speaker

in a station building can broad-
cast station announcements
recorded on cassette. Computer
buffs can generate quite convinc-
ing train sounds using the com-
plex sound facilities of the BBC
Micro or Commodore 64.

But if looking primarily at elec-
tronichardware applications, train
sound systems divide into two
sorts: off-train
reproduction.

and on-train.

In off-train reproduction the
sound is reproduced away from
the train, although it may be
related to it. Fqr example, the
chuff rate of a steam train can be
made proportional to the train
speed as measured by a speed-
ometer unit.

Many circuits for electronic’
chuffers and whistles have been-

published, some using discrete
semiconductors and some using
ICs. Some of the complex sound
generator chips offer some useful
facilities. The NS76477 and its
16-pin relative, the SN94281,
offerhours of noisy experimenta-
tion, Sadlythe SN94281ishardto
find nowadays — if any reader
knows a source please let me
know.

it is also possible to reproduce
the sound on board the train. in
O-gauge and larger ‘scales it is
usually easy to mount a small
moving-coil speakerin alocomo-
tive or tender — in HO and OO
scales piezo-electric transducers
of 20 to 25 mmdiameter can pro-
vide' reasonable reproduction.
On-trainsystemsdivide into those
where the sound is actually
generated on board the train and
those where itis generated remo-
tely and transmitted to the train.
On-train generation poses pro-

blems of space for the circuitry
and of an adequate smoothed
power supply. The track voltage
can be monitored for a measure
of train speed if needed.
Off-train generation solves the
problems of space and power
supply but leaves the questions
of sound transmission to the train,
The simplest method is through
the rails, but this has its limita-
tions. The controller must be a
pure DC type or buzzesand hums
will drown your sound, and the
transducer must have a series
capacitor to protect it from the
controller voltage. Superimpos-
ing the audio on the traction
voltage hasits own special pitfalls
for the unwary. | have used a
special controller with com-
plementary VMOS output which
acted simultaneously as a -DC

power amplifier (controller) and -

audio power amplifier. Audio
inputs were provided from botha

cassette recorder and an
SN94281-based electronic sound
generator.

But beware the practical joker
who swaps cassettes. You may
find that, instead of chuffing and
whistling, your 1930s’ vintage
GWR branch train delivers the
latest 1980s’ chart-busting hit!

Roger Amos
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"OPEN

CHANNEL

I'm constantly amazedat thetime
it takes organizations — par-
ticularly larger ones — to take in
and adapt to a new technology.
Take, for example, the Central
Electricity Generating Board. The
CEGB's national grid is a wonder-
ful thing: it provides a source of
electrical power to every house-
holdandbusinessinthe land. But
it really has more potential (pun
intended) than just that. In effect
itisa cable network which reaches
every building throughout the
nation. Think about it.

To date, this network is only
capable of providing one-way
transmission, the distribution of
electrical power from power
stations to users. But true trans-
mission networks must be more
powerful (yeuch, another pun)
than this. They should allow two-
way transmissions.

Let's look at the national grid in
anotherway. It can be simplified,
at least for this illustration, and
thought of as a length of wire
which reaches every consumer.
Now any length of wire is a
transmission medium, and any
transmission medium can be
used to transmit more than one

individual point-to-point com-
munication, merely by dividing
the total communications spec-
trum available in the network up
into a number of channels. Each
channel is then used to transmit
an individual communication.
between source and receiver.
The principle I'm talking about is
known as multiplexing, and has
been acknowledged and used in
various forms since the early days
of radio communications.

There is little to stop the CEGB
using the national grid purelyas a
communications network, if the
multiplexed channels can be
piggy-backed on top of the mains
supply voltages. In a very simple
way, an example can be seen in
the proliferation of mains-
‘powered, cordless intercoms now .
available, which only need to be
pluggedin at each required posi-
tioninabuildingtoallow efficient
and good quality communica-
tions. ETI itself has published a
number of project designs which
use a building’s mains wiring in
this way.

On a larger scale, the whole
national grid could be used
similarly, but is presently under-
utilised. The techniquesand prin-
ciplesareallthereand have been
for many years. The only draw-
back remains the CEGB itself and
its seemingly slow progress.

This Is The BBC

At the end of September BBC
radio commenced using its first
completely digital sound mixing
desk. Reputed to be capable of
the sort of tricks with sound that
video paintbox-type machines
can do with television pictures,
the desk is computer controlled
and ‘totally portable — it fits
onto an outside broadcast trailer
and so can be used around the
country. No doubt, if you want it
to, the desk will allow cricket
matches on Radio 3 to sound that
much more realistic in pure digi-
tal surreal sound, but are we talk-
ing of any significant advantage?

The digital desk will pre-
sumably make better recordings
of concerts, operas and other
musical extravaganzas, but is that
of any benefit to the listener?
Face it, quality of reception on

‘eitherAM or FM is limited by the

transmission system, not by the
equipment. Existing mixing desks
are everybitasgoodastheyneed
to be to allow excellent sound
reception. Eventhe UK FM trans-
mission method doesn’t allow
the large signal-to-noise ratio
which the digital desk will afford.
The BBC mightsaytheyaretaking
the hiss out of radio broadcasts,
but perhaps they are trying to
take the hiss out of the licence
payer.

Keith Brindley
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The frequency components of
the two square waves would can-
cel as they are 180° out of phase,
leaving only the TkHz sine wave.

The ‘distorted’ square wave
could not, in fact, have been pro-
ducedbyfeedingthe square wave
through any kind of linear circuit
(in circuit theory, a linear circuit
includes such.things as filters and
tuned circuits, which an amplifier
designer would not think of as
being verylinear!) and could only
have been produced by a sine
wave being injected from some-
where else. Alf was leading you
astray by describing itas a‘distor-
ted square wave’,

above, soit really has afrequency
of TkHz. | think it’s fairly obvious
by inspection that the waves do,
infact,add up to give a 1TkHz sine
wave. From a mathematical point
of view, without going into details,
the situation would look some-
thing like this:

window and farinto the distance.
There was only one question on
the exam paper: Find the resis-
tance at the terminals of this
INFINITE resistor network.

Alf couldn’t use the ohm meter
the examiners had supplied
because the electricity wourcr take
an infinite amount of time to
travel aroundalltheresistors. Nor
did the idea of doing an infinite
number of calculations appeal to
him very much. What could he
do? What IS the resistance of
the network?
The answer
puzzle:

Alf cheated a bit in describing
the second waveform as a distor-
ted 2kHz square wave. If you
look at it closely you'll find it
repeats itself exactly every two
cycles of the 2kHz square wave

ALF'S PUZZLE

Alf's dream

Alf is always keen to improve his
education and over the last year
he has been attending evening
classes at the local Tech. He
chose the United Education Guild
combined diploma in circuit
theory and basket weaving, with
which you are no doubt all fami-
liar. Last week, on the night before
the final exams, he had a horrible
nightmare.

In his dream, Alf entered the
examination room and was con-
fronted by a mass of resistors all
woven together. The resistor
itangle didn’t stop at the bench, it
trailed across the floor out of the

sine wave components of 2kHz
square wave
PLUS
sine wave components of 180°
phase-shifted square wave

the extra 1kHz sine wave
EQUALS
a 1kHz sine wave by itself

to last month's

If an advertisement

is wrong we're here

S e B B to put it right.
: .
“% ““g ‘“’é If you see an advertisement in the press, in pnnt
on posters-or in the cinema which you find
5 an ar an unacceptable, write to us at the address below.

The Advertising Standards Authority.
ASA Ltd, Dept 3 Brook House, Torrington Place; London WCIE 7HN

One end of the infinitely long resistor ladder

OSCILLOSCOPES NEW EQUIPMENT

TELEQUIPMENT D67. Dual Trace 50MHz.
Delay Sweep with manual.................. £250
COSSOR CDU 150. Dual Trace 35MHz
Solid State. Portable. 8x 10¢m display. With
manual ....£200
S.E. LABS SMIIl. Dual Trace 18MHz Solid
State. Portable AC or External DC Opera-
tion. 8 x 10cm display. With manual...£150
TEKTRONIX 547 Dual Trace 50MHz. Dual

Complete with Batteries & Leads for
; 65

TB. Deiay Sweep. With Manual .........£140 Meteor 1000-1GHZ . Radio, Au
TELEQUIPMENT D43. Dual Trace 15MHZ. | BLAGK STAR JUSIG SH0 l Electronics B s %‘, Se?\',c,’cmg 0O \
With manual.....,. £100 | GENERATOR Sine/Square/Triangie 0.1Hz - -
?"1'0"'%“1 gTAiagl.‘t?‘ual Bea'm 6ME17ZS. —500KHZP&P €4 ..o £110 | | Basic Electronic _ Radio Amateur Licence i
m: 10 :ws):) IGIITA.L ;JUT:ITJ‘:TERS F,‘”.!}‘S NG b 60101. i dign_cHan = Engineering (City & Guilds) [ | Exam (City & Guilds) [}
eld 28 ranges Including 10 Amp AC/DC. j i j
g I:t)tlel_T. AU‘LO leh(lgggGés?ompiete with Complete v%ith batterigs & Iagds. pP&p l E:ectrlcal Snoineerlig [ | CanMestanes U I
atteries and leads €4 £33.50 | Electrical Contracting/ computer
TRRERMESIZEEDD) oyt £95 | GSCILLOSCOPES PROBES. Switched xT; lo Installation Programming O
MULTIMETERS x10 P&PE2 £11 2 GCE Py o : I
AVO 8 MKIV and AVO 9 MKIV PROFESSIONAL 67 GREEN SCREEN u Over 400" and ‘A’ level subjects g

HAMEG OSCILLOSCOPES 605. Dual Trace
60MHZ Delay Sweep. Component Tester
£5

15
HAMEG OSCILLOSCOPE 203.5 Dual Trace
20MHZ Compontent Tester ................ £270

BLACK STAR FREQUENCY COUNTERS.
P&P £4

Meteor 100-100MHZ ....£99
Meteor 600-600MHZ

MONITORS made by KGM for REUTERS.

.

ICS home-study

(Tick one box oniy!)

MAKE YOUR INTERESTS PAY!

More than 8 million students throughout the world have found it worth their while! An
1 urse can help you get a better job, make more money and have more
fun out of life! ICS has over 90 years experience in home-study courses and is the largest
correspondence schoot in the world. You leamn at your own pace, when and where you
want under the guidance of expert ‘parsonal’ tutors. Find out how we can help YOU.
Post or phone today for your FREE INFORMATION PACK on the course of your choice,

only e Gives quality 80 x 24 line display’ Com- Name
AVOTESTSETNo. 1(Similarto AvoBMK3). | posite Video In. Cased. Good Condition Address P, Code
8ggmeplate with batteries, leads & Carry;gg only £40 each Isr;tesrngttlongl Cones'bl)ondence Schools. Dept 312/314 High
., SUTEON, Surrey SM1 1PR. Tel: 01-643 9568 or 041-
AVO Nodel 7% Gompiete with batierias, 577 FLOPPY DISK DRIVES e — ™ e e Tl LR TEB O 08 221 2906 Catrs.
leads & carrying case......................... £40

AVO Model 73. Pocket Multimeter
{Analogue) 30 ranges. Complete with bat-
teries & leads £25
AVO 72 — Similar to above but no AC
Current range. With Batteries & Leads £18

AVO TRANSISTOR ANALYSER CT446.
Suitcase style — battery operated. (Bat-
teries not supplied). With information
ONLY £20 each
AVO TRANSISTOR TESTER TT169

TANDON 2 Height. Brand New
Single Sided Double Density 5
Double Sided Double Density .... o
MPI Double sided, Double Density
Track Unused.........c.coerecrrerrenennee.... £100
DISK DRIVE PSU. 240V 1N; 5V 1.6A & 12V
1.5A out. Size: W125mm, H75mm,
D180mm. Cased. Un-used. Only £15.00
pap £2

“STEPPING MOTORS
200 Steps per rev. 4 Phase (5wire) 12.24y

NEWRAD INSTRUMENT CASES LTD
Unit 19, Wick Industrial Estate, Gore Road

New Milton, Hants BH25 6SJ
Tel: New Milton 0425 621195

Handheld. GO/NOGO for In-situ Testing. | 1orque 25 oz inch (will run on 5V with - HEIGHT  DEPTH PRICE
Complete with Batteries, teads & instruc- | reduced torque). Size 57mm dia x 57mm. : - = iU 250 f£1884
tions (P&P £3)........oovrc..... NOW ONLY £12 | 6mm shaft £15 ea. 6/12 Steps per rev. 3 “ ’ :
Phase. 12-24V (willwork on 5V). Size 44mm : 1U 300 21 35
MARCONI RF MILLIVOLTMETERTF2603. | dia x 41mm shaft. £2 ea. 5 off £7.50. \\% « g
S0KHZ - 1500MHZ; 1mV-3V.FSD.......£175 | NORTHAMERICAN PHILIPS. 24 Steps per . - 2U 250 22.05
MARCONI ELECTRONIC VOLTMETER | rey. 4 wire 5V 3.3Amps. 0.250rpm 0.200 ]
TF2604. 20HZ - 1500MHZ; AC/DC/OHMS | PPs. Size 70mm dia x 41mm. £6 oa. v 2U 300 24.69
AC 300mV - 300V.FSD... 200 Steps per rev. 120V (3 wire). Torque 25 ;N 3U 250 25 22
MARCONI VALVE VOLT TF2600. | oz inch. Size 60 x 57mm. 6mm shaft. £4 J.
10HZ - 10MHZ; 1mV - 300V FSD........£40 | ea. 19 inch Rack Mounting enclosures 3u 300 27.99

This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for Lists.
Please check availability before ordering. CARRIAGE aif units £12.
VAT to be added to Total of Goods & Carriage. Please allow 21 days for delivery.

complete with chassis and top and bot-
tom covers. Front, Side and Rear panels
are aluminium and flat for easy machin-

4U heights and depths of 400mm are

available.

= STEWART OF READING ing. These panels are located with ENC
o My ; LOSURES AVAILABLE IN
i= 110 WYKEHAM ROAD, READING, BERKS RG6 1PL Front and Rear pancle are st ons. ALL BLACK AT £1 EXTRA.
Telephone: 0734 68041 dised. Covers are finished in cream. P &P £2.50
Callers welcome 9am to 5.30pm Monday to Saturday inclusive PLEASE ADD VAT TO TOTAL
ETI DECEMBER 1985
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SCRATCHPAD
by Flea-byte

| confess that | find the game of
international espionage as mysti-
fying as lan Botham’s haircut.
Despite its high profile, | can’tfor
the life of me figure out how it
works or why it exists in the first
place.

No doubt, as the news media
remind us from time to time,
spying is dastardly wickedness
which endangers the fabric of
societyin the freeworld. (Somuch
for the tempting offer to join
GCHQthat | sawin’anotherelec-
tronics magazine’' recently. Dis-
abled people, the ad said, were
welcome to apply — although if
your disability consisted of being’
a )trade union member, forget
it!

It must be just as true that we
don’t have any spies on our side
of the pitch, At least we don't
have any now. We used to have
some during the war and in John
Le Carre books, but most of them
worked for the Russians, and the
ones that didn't weren't terribly
keenonspyingsothey gavethem-
selves silly, endearing names like
Mole and Smiley and The Third
Man. Now they're all retired or
dead, which makes the game dis-
tinctly unfair, because with them
on our team the Russians aré

¢ 2

bound to win.

What disturbs this cosy little
picture is the fact that nobody
seems to win or lose at all. In fact,
I've never been able to work out
what earthly difference all this
spying business makes to any-
thing. Spies exist, occasionally
they’re forced totake early retire-
ment, a lot of hot air is emitted
from the seats of powerand things
carry on-much the sameasbefore
— withus knowing that they know
that we know that they know that
we know . ..

To take a case in point, there
was the recent affair of Oleg Gor-
dievsky’'s defection and the
resulting poker game with
‘undesirables’ between Moscow
and London. Apparentlﬁ, Gor-
dievsky had been what | believe
is called a double-agent for some
years. He would have been well
able to tell his Western paymas-
ters all about about the Soviet
spies ferreting around among our
secrets. Only the most cynical
among you will have asked why
the British governmentwaited for
so long to expel these spies and
how it managed to feign such
convincing shock when Gor-
dievsky came.in from the cold.
(There | go again with the
jargon.) ]

Among our boys to be.thrown
outof Moscow afterthe faeces hit
the ventilating machine was the
local office chief of Quest Auto-
mation — a company that repre-

sents the interest of firms like the
Apricot computer manufac-
turers, ACT, in the Soviet Union.
His employers categorically deny
the charge, but then (in the
immortal words of Mandy Rice-
Davis) they would, wouldn't they?
What | doknow is that everybody
says his expulsion will make no
difference whatsoever to any-
thing except the address on his
headed notepaper. What | also
know is that the government is
apparently panic-stricken at the
thought of British high technol-
ogy finding its way to the Eastern
bloc. The Customs and Excise
have a thing called Operation
Arrow going in orderto bust the
sanctions busters — the sanc-
tions in question being embargoes
on the sale of Western high-tech
goods behind the tron Curtain.
And the Americans (from whom
our government takes most of its
cues) are really hot on the high-
tech exports front. So, how come
Quest Automation was in Moscow
at alf?

Thekerfuffleis made even more
pointed byarevelation,ataround
the time of the big spy-swap, that
Operation Arrow%mad trawled the
waters for sanctions busters and
had arrested a number of people
whose courtroom defence was
that they couldn't be security
risks because, while setting-up
illicit high tech deals in Moscow,
they were supplying the low-
down on the Russtans to MI5 or

MI16 back in London. Gives a new
meaning to the concept of infor-
mation technology, doesn't it?
The serious point remains, how-
ever: what are we after — infor-
mation to feed the already
bloated and unaccountable secu-
rity services or trade to protect
and build industry and people’s
jobs? Incaseyouneedreminding,
it was Mrs Thatcherwho described
Mikhail Gorbachov as ‘a man 1
can do business with'.

Export System

It might be worth reflecting on
a piece of news that was quietly
announced earlier this year, in
the light of my previous item. The
Soviet Computer Import Cor-
poration said recently that it
intended to import one million
personal computer systems for
use in technical training pro-
grammes in schools. The first
10,000 units will be supplied by
Nippon Gakki (better known as
Yamabha in this country) and, yes,
they will be MSX machines.
Another Japanese company, Star
Micronics, hope toexport 100,000
MSX-based systems, packaged
with theirown VDUs, printers and
disk drives, ata unitprice of around
£250. The Soviet electronic pro-
ducts importcompany, V/O Elec-
tronorgtechnica, has already
agreed to take 4000 systems.
Meanwhile, we were expelling
Viktor Logush of Elec-

" tronorgtechnica’s British office.

Universal Semiconductor Devices Ltd.

17 Granville Court, Granville Road,
Hornsey, London N4 4EP, England.

Tel: 348 9420/9425* Tihx: 25157 usdco g

We offer one of the largest ranges of semiconductors at highly economical
prices. The following semiconductor types are available from stock. If we
don't stock what you needthen we can get it fast from our facilities in West

Germany and USA upon request.

TRANSISTORS — Bipolars — Germanium and Silicon

Small signal
Power

Darlingtons — all shapes and sizes
VHF/UHF devices — all shapes and sizes

FETS — Power Mosfets
Unijunctions
DIODES — Germanium and Silicon
Rectifiers and Bridges
Opto-Electronic devices

LEDs of all shapes and sizes

THYRISTORS and TRIACS — All

o @B

Catalogue sent free or charge, when

(without refund), to OEM's, Schools, Colleges, Universities, Government
Institutions, Computer Firms, Electronic Repair Firms and Distributors.
Special discounts and payment terms are available to above institutions.

Please enquire for quantity distcounts.
WE WELCOME TELEPHONE AND TELEX ENQUIRIESI

INTEGRATED CIRCUITS: Consumer — Digital/Analogue
Microprocessors and Peripherals
IC Sockets

JAPANESE COMPONENTS — Vast range of discrete’s and consumer IC's

Mail order customers: Please send for our comprehensive price list,
enclosing 75 pence in stamps. Cheque or postal order. This sumis refund-
able with a first order value of £5.00 or more.

\®
"’N-*\\.\

shapes
SIZS ratings

requested on official letterhead
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. "HIGH QUALITY ELECTRONIC MODULES

* 100W Mono & Stereo professional amplifiers shown in last months

issue £98 & £140.

® Disco Lighting Module 750 watts per chan, 4 chan, forward reverse

chase £15.40. ;

¢ Disco Sequencer Modue! 1024 sequnces, 1000 watts per chan % chan
(selectable), zero cross and inductive load. £40.65. ’
s Amplifier Modules Mos-fet Low distortion :008%, on board protection
fuses and power supply requires only transformer & heatsinks,

saves £££'s.

Amplifier chassis from 100W Mono to 250W Stereo. Professional Mos-
fet for O.E.M. from £36.95. All amplifiers are fitted with redpoint black
on Heatsinks for reliability. InputImpedance 47K ohm, Inputsensitivity
0.775 volts, Total harmonic distortion .008%, Damp factor > 400, fre-
quency response DC - 40KHZ & Siew rate 70 v/us.

e« Heatsinks Ex Stock. 2.1 ¢/w redpoint heatsinks £2.50.

e Send 20p and a large S.A.E. for specifications & price list on above

products and morel!l

Serde: TECHNOCROWN LTD

42 Fallowfield, Luton, Bedfordshire LU3 1PX

Tel: 0582-598167
Mail order only.

Postal charges per order £1. Welcome schools, colleges, and
Trade. - Securicor £10.00 delivery.

www americanradiohistorv.com
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,__CTRONICS TODAY INTERNATIONAL

CLASSIFIED

~Lmeage

45p per word (m|n|mum 15 words)
Semi Display: (minimum 2 cms)

£11.80 per single column centimetre i

Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and

conditions printed on the advertisement rate card (available on request)

LANCASHIRE

ETESON ELECTRONICS
@ = ®Poulton-ie-Fylde,

Open: 9.30am-12.30. 1.30-5.30. Closed Wed & Sun.
Electronic Component Specialists.

16B Lower Green,
lackpool

Tel: (0263) 886107

KENT

ONE STOP ELECTRONICS
126a Maidstone Rd., Rochester ME1 3DT
Tel: 0634 400179

Open 7 days a week.

Test equipment, telephones, two-way radios, repairs,
csllular radlo and components.

Calland browse anytime except Wednesday afternoon.

-T>S0I-SAO0OMrm

PROGRESSIVE RADIO
93 Dale Street. Tel 051 236 0982
47 Whitechapel, Tel 051 236 5489
Liverpool 2
‘THE ELECTRONICS SPECIALISTS’
Open: Tues-Sat 9.30-5.30

- B> 0TI-OMrm

01-437 0699 Ext 323

Send your requirements to:
) Caroline Faulkner

ASP Ltd.,

1 Golden Square,

London W1,

COMPONENTS

Reslistors - E12 Series cont, irons £ | Diodes Linear
YW 5% Carbon 1.5p [ Standard Antex C15W  6.75 | IN914 5p | 555 27
ea. Any 100 £1-4R7 10 | ToggleSPST  48p | Antex CS17W  6.85 | IN4001 5p | 556 55
10M %W 1% Metal dp | Min.Slide DPDT 22p | Antex XS25W  6.95 | IN4148 ap | 741 23
ea. Any 100 £3-10R | Standard Slide 24p | MLXS 12V 7.55 | OA91 9p [I1cM7555 80
10 4M7 Min. Push To Make | Spare elements 240V WOOE;(A%%\\I)) igp LF351 gg
: 20p 2.80 | WO4 p | LF353
P P Sarork. | Min. Push To Break | SKSSolgering Kits LM1458 45
3 1 P . 8.
0K 100K 250K S00K. | povary 112w, (CSiron, Stand Solder | Bajes  14b | caa08 4000
Lin, 1K, 2Kg,e‘:K7, 2P8W, 3p4W, | & Booklet) BC109 143 4001 18;
JOR BRI, | Moy manns o | SerororAeliong Botes  sp faonz  dep
Zazpea M| 4ADPST  asp [SolderoMPeck 120 |8Cies 12 |40t 3ep
Any 10 for £3.70 etc. Multimeters BC183 12p | 4012 18p
I —LED'S PP3 Batteryg‘llmgp 2000 OPV 12 Rar;g;s gg;?; 122’p %}g 23p
2.5mm Jack Piug12p 12p 3zp
Smmped 195 | 25mm Jack Socket 200000PV23Ranges | BC214L  12p [ 4017 p
12p BC3 p | 4020 57p
e hae™ 130 | 35mmuackPlugi?p | LCDDIghal 3475 | BG4 12p | 4025 18p
3mm Green 13p | 3.5mm Jack Sacket [AE§ Boxec-Black BFY51 35p | 4027 35p
: 1 71x46x22mm .49 | @N3904  13p | 4040 p
Smm m{ﬁ.,‘; cupsﬂig Terminal Block T5xE0n3smm 87 | 2N3906  13p | 4046 55p
9mm Mnting Clips 4p "ri‘#rfiﬁal - 24p | 95x71x35mm 1.25 2N305S _ S50p gg : :gg
Veroboard 0.1 Matrlx | 1owsA 300 | Jimommeamm 130 | Tocs 45 | 40717 18p
o5x64 10 30 | DILIC Sockets 207x122x77mm 2.90 | 7812 45 | 4072 18p
Bax95 24 108 ?fg;n 105 FR1EX142x57mm 2.75 7ets ;50 az3 :gg
e 3 1| loPn 12D e eq L2 30 |47 16
95x95 2| Gonxpiugs 15 ap T OReg etz s o 3
Switches Coax Line Conn. O | LM317K  2.85
Sub_Min.  Toggle | Aetial Spiltler £1.10 Fuseholder 20mm o | LMa17T 125 2 o
Min. Toggle SPDT © | 3Way BspylfRelzoltanaducey /12 5p
85p | Croc Clips Insulmed gggretFeetAdhe o
(Red or Black) 12p n e
o Al Prices gclude VAT. Add 60p Pmmmd Pm Cnequaor Postal Orderé% e
P.L. ELECTRONICS Midd 3
Tel: 0642 591157 s a.e. For Complde Price List of Componenh. Klts. Tools, etc.

COMPONENTS

RESISTORS, CAPACITORS.
1,000 mixed carbon film %W, aW;
1W, 2%, 5%, 10% resistors £2.9
+ 50p P&P. SAE for details to: D.J.
- Hooker, Romney Marsh, Elec-
tronics, Clark Road, Greatstone,
New Romney, Kent TN28 8PB.

AIRLINK TRANSFORMERS
manufacturer of Torodial and
standard transformers. Phone
Mike Dornan, Newmarket 0638
662989 for details.

VAST RANGE of sclence pro-
ducts, components, lasers, optics,
computer supplies, chemrcals
hardware and many hardtofind or
rare items. Unstocked items pur-
chasing service. SAE with details
of yGur specific requirements or
for catalogue. Science & Technol-
ogy Products CET3, PO Box 192,
Poole, Dorset BH15 4AL.

ES R \ELECTRONIC
COM PONENTS
¢ Fulll range of components
1 * Speakers and Accessories
¢ Audio Connectors & Switches
o Amplifier Modules and Cases

Free Price List available

13A STATION ROAD
CULLERCOATS,NORTH SHIELDS
TYNE AND WEAR NE30 4PQ

091-251 4383
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COMPREHENSIVE PLANS to
build an electric shock machine,
contains full explanatory text, dia-
grams, stickers and 0.68 uf capa-
citor. £1.55including post. P. Bartle,
3 Wood Nook, Norland, Sowerby
Bridge, Yorkshire HX6 3RZ.

HUNDREDS of unusual items
cheap! Send 68p for interesting
samples and list. A.H.-Electronics,
17 Beeley Rd, Grimsby, Humber-
side.

NEW AND SURPLUS com-
ponents in stock. Spectrum Radio
& Electronics Ltd, 36 Slater St,
Liverpool L1 4BX Tel. 051- 709
4628.

FM TRANSMITTERS. Who needs
akit? Detailed circuitand plans for
miniature transmitter using com-
mon components, fully illustrated,
introductory price 99p! P&P 25p.
Mr. M. Kendall, 30 Dinorben Close,
Fleet, Hants.

BRIDGE RECTIFIERS 600/35A.
Ideal m/cycles, £4.20. - Elec-
trolytics 400/4 10/25 1/63 10/63,
10p. 1500/2.5 1000/6.3 160/40
64/63 15p. 25600/2.5 1000/10 20p.
3200/4 470/35 25p. 1000/16 640/
25 470/40 250/64 30p. Polyester
0.47/250 10p. P&P 30p per order.
Robins Electronics, Greenway,
West Monkton, Taunton TA2 8NQ.

FOR SALE

BANKRUPT STOCK 10 MEG
Oscilloscopes. 3" CRT. Working
order £60. A. Gallagher, 22 More-
tons, Basildon, Essex SS13 3LS.
Tel:-0268 551562. After 7p.m.

KIA WISH YOU A HAPPY
CHRISTMAS AND NEW YEARI

200 WATT Fan-Slaves, £49.95;
superb fan-cooled slave amplifier
systems, 240V. Three free ZTX108
transistors . . . simply post us this
advert and sae. 8 Cunliffe Rd,
lkley. LS29 9D2Z.

TEKTRONIXOSCILLOSCOPES,
superb condition, 4 or 2 trace 10-
85 MHz, £80-£175; with delay
sweep, £85-£285. Dual-beam 8, 4
or 2 trace 19-27 MHz, £120-£205;
with delay sweep 20-50 MHz,
£195-£425. 7B 50A Timebase,
£325. LCR Bridges from £75.
Storage and Sampling Oscilio-
scopes, Spectrum Analysers,
Curve Tracers, manuals, plug-ins,
spares, Nova 3 Mini’ Computer
£165 ono. Ring 01-868 4221.

EVERYDAY ELECTRONICS,
Hobby, TV, electronics and radio
magazines for sale, very cheap.
Ring after 7 pm for details 01-
853-0940.

WwWWwWw americanradiohistorv.com

100W AMPLIFIER — £9.95 built
or use the same board for 50w,
150W, 200W into 4 or 8 ohms,
etc., by using alternative output
transistors and P.S.U. S.A.E. for
full details to:- ESS Amplifica-
tion, 269 Hessle Road, Huli.

TRANSAM TUSCAN 8k RAM
4MHz, cased, 5 S100 slots. £200
ono. Phone 0491 680169
evenings. .

OFFERS INVITED for complete
mintsetof Hobby Electronicsin six
binders. Crawley, Sussex (0293)
882740.

STEREOAMPS
(60+60) . . . Case-D.I.N. sockets
and controls . . . 9.40v/smoothing
. Protected outputs 3/15 OHM
tested and diagrams. £10 inc.
Catalogue 50p. KIA, 8 Cunliffe

120 WATT

" Road, llkley.

SINCLAIR 16K RAMPACKS for
ZX81, £6, including VAT and pos-
tage Halbar Unit 1, Long Walk,
Bedford, Beds.
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13a Station Road
Cullercoats - North Shields

Tyne & Wear - NE30 4PQ
Telephone 091 2514363

TRANSISTORS - RESISTORS - CAPACITORS -
DIODES - LED'S - SCR'S - ICS - VOLTAGE
REGULATORS - DISPLAYS - AUDIO & EDGE
CONNECTORS - VERO/PCB’S - INSTRUMENT
CASES & BOXES - POWER AMPLIFIERS &
MODULES - MICROPHONES & STANDS.

WRITE 'OR PHONE FOR FREE‘PRIC,E LIST.
‘GRIPMATE’ +«+

'NEW" ELECTRONIC ENGINEERS NEED
*EXTRA HANDS' FOR

SOLDERING GLUEING
AND ASSEMBLING
This essential compact tool comes
complete with 4 croc-clip flexi-arms
to hold components positively and
rapidly with infinite positioning.....
ONLY 86 USEFUL ACCESSORIES....
?.’o&' MAGNET FLEXI-ARM £1.50

ALL PRICES INCLUDE VAT- POST-PKG
SEND NOW! CHQ/PO OR SAE DETAILS DIRECT FROM THE MAKERS:

3 TEL:
048 649 344

{ KEMPLANT LTD (DEPT.2) O

DURFOLD WOOD. PLAISTOW, BILLINGSHURST, WEST SUSSEX RH14 OPN

YOU ARE NEVER FAR FROM A
PARTRIDGE
COMMUNITY
BROADCAST MIXER

56 Fleet Road, Benfleet, Essex $S7 5JN
‘03745 3381 or 03745 3256 for full details

PRINTED CIRCUIT BOARDS
one-offs and small quantities
supplied. Artwork carried out.
Fennel Industrial Electronics, 54
Watling Street, Nuneaton, Warks
CV11 6JL. Tel: 0203 382296.

Flanger/Chorus parts
re E.T.l.-Jan 84
Reverb Springs, Pedal Cases, Dummy Key-
- boards, Microphones, Audio leads and adaptors,
clearance bass effects pedal and many more
items.
Send S.A.E. for free price list to:-

SOLAR SOUND LTD
18 Berton Way
Croxley Green LAB E Ls
Rickmansworth
Herts WD3 3QA
([ LABELIM
PROFESSIONAL QUALITY LABELS AND
- REPAIRS BADGES MADE TO ORDER
Low cost ® Various colours and styles ®

Engraved by us ® Very hard-wearing
waterproof plastic or metal

ZX SPECTRUM.Vic20,Cé64,BBC, Fast efficient service
QL 15 40/41, Commodore com- Write to Rob Thomson for FREE details
puters, printers and floppy discs. le__lleoctMs.ON

ronics

Send faulty machine to: Trident
Enterprises Ltd., 37 Linden
House, Common Road, Langley,
Slough, Berks. Tel: (0753) 48785.

64

Radio Communication Specialists
Basement Office, 5 David Place,
St. Helier, Jersey. Tel: 0534-75170

\.

JBA ELECTRONICS
Specialists in manufacture and
design of:

Microprocessor, Telemetry, and
Audio-based systems.

UNIT 9,
BRECON INDUSTRIAL ESTATE,

BRECON, POWYS, S. WALES

Tel: (0874) 2563

PCB DESIGN AND LAYOUT.
Contact Elpincrest Ltd, 46 Argyle
St., London N18 2PP. Tel: 01-807-
9276.

DESIGN SERVICES, microp-
rocessor, special interfaces, ana-
logue, digital, signalling, alarm
systems, PCB designand artwork.
Prototype and small batch pro-
duction. ALAB ELECTRONICS.
Grantham (0476) 860089.

FREE PROTOTYPE of the
finest quality with every P.C.B.
artwork designed by us. Com-
petitive hourly rates, and high
standard of work Halstead
Designs Limited. Tel: halstead.
(0787) 477408.

P.C.B. DESIGN and Layout.
Manually taped artwork pro-
fessionally produced at competi-

J. Linsley Hood Designs s
PP

Distortion Analyser Kit. £1i.bd

Millivottmeter Kit.

£25.00

£12.25 £0.75

Case and Panel for above £12.00 £1.00
ETI Mosfet P.A. Kit. £61.00 £1.50
Audio Signal Gen.

(.02%) Kit. £28.50 £1.50
Audio Signal Gen. -

(-002%) Made £46.00 £2.00
Fixed Freq. Sig/Gen.

(.002%) £14.00 £0.50
Case and Panel for above £9.50 £0.75
Reg. P.S.U. 1.5/35 volts s

from £12.80 £0.00 |

S.A.E. for lull intormation.
TELERADIO ELECTRONICS i
328, Fore Street, London N8 OPE. Tel: 807 3719

PRINTED CIRCUIT BOARDS.
AND PLANS TO BUILD: Head-
light activated switches, timers,
metronomes, sirens etc. Two
ready drilled boards £2.85 p&p
50p. Send to: Chataignes Product
Green Lane, Great Horkesley,
Colchester, Essex, CO6 4HO.

MINIATURE FM TRANSMIT-
TERS. Frequency 60-145 MHz,
range 2 mile S.G.F. — P.C.B. All
components. Full instructions 9-
12v operation, broadcast recep-
tion. Super sensitive microphone..
Pick-up on FM radio. £6.95 inc; or
ready built £8.95: Same day des-

atch — Zenith Electronics, 21

tation Rd., Industrial Estate,

tive prices. James Gledhill. Hajlsham, E. Sussex BN27 2EW.
01-674-8511. :
KINGS PCB MINIATURE TRANSMITTER
T its all voi d ds t
We F aSt_ Vﬁpfgﬂ;l razIov\?;;‘:zss:nnllessgsv';y?sigeazrllr{
Give E fficient * %4in, tunable 70-150 MHz, 9-volt opera-

yis

You E conomic lﬂ,—
PCB art work for your FEE _F
Computer aided design "

1]
used to effectively reduce — Ig-l
design time and cost

Design'service also avallable

Tel. 01-736 1244 Ext 266 or
01-657 1469 after 6.00 pm

WANTED

TURN YOUR SURPLUS tran-
sistors, IC’s etc into cash. Con-
tact Coles Harding & Co., 103
South Brink, Wisbech, Cambs.
Tel: 0945 584188. Immediate
settlement.

COURSES -

CONQUER THE CHIP . . .Master
modern electronics the PRACTI-
CAL way by SEEING and DOING
in your own home. Write for your
free colour brochure, now to:
British National Radio & Elec-
tronics School. P.O. Box 7,
Teignmouth, Devon TQ14 OHS.

COMPUTERS

CORTEX Mk1 RS232 and cen-
tronics interfaces, £150. Pete
Leah, Bristol. Tel. (0272) 559249.

www americanradiohistorv. com

tion, with vero £4.95, with P.C.B. £5.95.
Advanced model £9.95 with P.C.B. all
complete kits with ploans, sensitive
microphones. Send cash/cheque/PO:
TECTRONIKS
22 Lambardes N.A.G. Nr Dartord,
Kent DA3 8HX.

MAIL ORDER ONLY

BOOKS & PUBS.

PARAPHYSICS JOURNAL
(Russian translation); psycho-

tronics, kirlianography, heli-
phonic music, telekinetics.
Computer  -software. S.A.E.
4 x 0", Poralab, Downton,
Wiltshire.
We use only
‘1 10% of our
.. mental
potentials

Einstein

These are the words of “Albert Einstein,
the greatest physicist of recent times.

L.Ron Hubbard's discoveries in the .
field of the mind prove today that Einstein
was right.

In his book “DIANETICS: The Modern
Science of Mental Health™ L Ron Hub-
bard takes one more giant step in this
direction. E

He reveals how anyone can use his dis-
coveries to isolate the exact barriers that
have so far prevented people from using
their mental potentials to the full.

More and- more people frgm all walks
of Ife including technicians, artists, GPs,
scientists, workers and menagers alike
use Dianetics technology today.

The many written reports on their suc-
cess are the best proo! of the quality of
this book.

Find our for yoursel. Order your copy
of this remarkabie book today.

Price £3.95 paperback £17.50 hard-
back. Make chegues and POs payable to
SHF. Send to Church of Scientology
Saint Hill Foundation, FREEPOST (ETI 1)
East Grinstead, Sussex RH18 4ZA (no
stamp required).
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ALARMS

FREE BOOKLET
on
BURGLAR ALARMS

with

LOWEST U.K. DIY PUBLISHED PRICES
'PHONE OR WRITE FOR YOUR COPY
051-523 8440
AD ELECTRONICS

217 WARBRECK MOOR
AINTREE, LIVERPOOL L9 OHU

HEATHKIT U.K. Spares and ser-
vice centre. Cedar Electronics,
Unit 12, Station Drive, Bredon,

Tewksbury, Glos. Tel: 0684
73127.

INSTRUMENT CASES in struc-
tural foam. Made to order in small
lots. Write to Minnow Plastics, 6
Avonmouth St., London SE1 4NX.
Tel: 01-407-0910.

POWER SUPPPLIES

NWOKOYE
ELECTRONICS

Power supplies with thermal, short circuit
and reverse outputvoltage protection plus
improved ripple rejection.

N.P.01

Miniature stabilised variable p.s.u. (2.5 -
13V) at up to 500mA. £10.95 + £1.50.
N.P.02

2.5 - 30V (or switched 5V) at over 1.A with
separate selectable constant current
source (10MA, 100MA, 1.A). also fused
40V unstabilised output. £26.95.

N.P.03

A +1.25to +10V dual power supply with
switched +5V, excellent tracking qualities
even with unbalanced loads and an un-
stablised fused 3QV output. £25.95.

S15

Quality function generator with separated
sine, square and triangular outputs. 10Hz -
1MHzin 5 ranges separate amplitude con-
trols independently variable sine, square/
triangular frequencies. £23.95.

T162°

Analogue frequency meter. 100Hz -1MHz,
in 5 tanges variable sensitivity. £26.95.

Cheques/P.Q.'s + £2 p&p to:
NWOKOYE ELECTRONICS
52 Keslake Road, Kilburn,

- London NW6 6DG

NEW ADJUSTABLE
1 AMP DC PSU

3 to 9V or 9 to 15V current limited,
battery circuit, high quality, built and tes-
ted, £14.50. Remote switching option
£1.50, case £2.50. Piease add 15% VAT.

RYD DESIGN LTD
Railway Station
Rye. E. Sussex TN317AB

ETI DECEMBER 1985

SECURITY
Alarm Systems

FREE COMPREHENSIVE CATALOGUE!
@ LOWEST DISCOUNT PRICES
@ HIGHEST QUALITY EQUIPMENT

@ QUICK DESPATCH SERVICE

® FULL INSTRUCTIONS
SEND SAE OR PHONE

CTEC SECURITY, Dept E1.
Stephens Way, Goose Green,
Wigan WN3 6PH

Telephone (0942 42444)

COMPUTER
ADD-ONS

*** TANGERINE OWNERS ***
6809 CPU board, Flex 0/S, 14K
RAM card overlay Tanex, 32K-
RAM-EPROM-BATTERY BACKED
BOARD address switchable page
selectable all available from
STOCK also all the hard to get
Tangerine chips in stock, loads of
FLEX programmes, power sup-
plies, Access/Barclaycard, s.a.e.
fordetails. Ralph Allen Engineer-
ing, Forncette-End, Norwich,
NR16 1HT. Tel: 095389 420.

COLOUR GRAPHICS MEMORY
ARRAY. Professionally designed,
fully buffered, on-board shift
registers 4/8 planes 64K x 16/8
bits (4164). Unpopulated PCB +
App. Circuits £125.00. SAE 65
Northgage St., Colchester, Essex
Co1 1EY.

CORTEX for sale, built and fully
working with twin half-height drive,
RGB interface, RS232 centronics
interface with microline 80 prin-
ter, green screen monitor, 300
board modem, ZDOF, games etc.
All manuals, cables, disks, books.
£500. Tel. 0703 641945.

For cleaned proms please add
20p per chip.

USED EPROM'S “COLOUR
2764 3 2.50 0p
2732 1.50 .00 14” Monitor Chassis
2532 1.00 .00 110V R.G.B. Drive
2716 50p .00 £65.00 + £10.00 p&p
2708 25p .00

00

00

Ansell & Barber Ltd.
241 TONG ROAD, LEEDS LS124NQ
Tel: (0532) 632131

Please include postage of
£1.00 and VAT @ 15% with
your remittance.

38

.50p .

SPECIAL OFFERS

CLEARANCE BARGAIN!
THOUSANDS of components in
stock. Led 7 Segment Display,
Brand new 14 Pin Dil Red .43 inch,
common anode display 0-9 with
right and left decimai point. 9
pieces £1.50(30p each); 10 pieces
£2.50(25p each); 50 pieces £10.00
(20p each); 100 pieces £15.00

(15p each); 1000 pieces £100.00.

(10p each). TELEPHONE YOUR
ORDER TO 0296 613816.

FREE MEMBERSHIP to a new
national electronics club. For
details and a free gift of com-
ponents worth over £10 send only
£1 P&P to WOODSIDE, DOW-
SETT LANE, RAMSDEN LANE,
ESSEX CM11 1JHL.

FREE! Electronic components
pluscatalogue send £1.00to cover
p&p.E.C.P.S,7HAREHILL CRES-
CENT, WINGERWORTH, CHES-
TERFIELD, S42 6SS.

BRUEL + KJAER 1014 Beat
Frequency OSC, £95. B+K 2305
Level Recorder, £155. BBC Wave-
form Monitor PAL + NTSC, line
and field, £120. MUIRHEAD K134
Wave Analyser 3Hzto 31 KHz, £55.
Phone 01-739 5940.

27128 25ons Fujitsu, £4. Hitachi
£4.75. 6264 - LP15 £5. All inc
prices. 10+ less 10%, 50+ less
20%. Orders to K. Jones, 31
Padstow Avenue, Fishermead,
Milton Keynes.

PLANS 'N DESIGNS

AMAZING ELECTRONIC plans,
lasers, gas, ruby, light shows,
high voltage teslas, van de graph
surveillance devices, ultrasonics,
pyrotechnics, new solar
generator, 150 more projects,
catalogue. S.A.E. Plancentre,
Old String Works, Bye Street,
Ledbury HR8 2AA.

FM TRANSMITTERS. Whoneeds
akit? Detailed circuit and plans for
miniature transmitter using com-
mon components, fully illustrated,
introductory price 99p! P&P 25p
Mr M. Kendall, 30 Dinorben Close,
Fleet, Hants.

MEMORY STORE

THE MEMORY STORE: Eproms,
Rams, Drams, Sarams, now avail-
able at very low prices. Send for
list to K-Squared Electronics,
Breeson House, Sherington,
Bucks NK16 9NW.

CLASSIFIED ADVERTISEMENT

ORDER FORM

www._americanradiohistorv com

I Post to: EI, 1 Golden Square, London W1A 3RB :
l R - )
1 ADVERTISERS PLEASE ADD 15% VAT i
I 1
' 1
. I
i I
1 1
' 1
i 1
i ]
i 1
- :
]

| Please use BLOCK CAPITALS and include post codes. 1
g Classification .......................................... :
I Name (Mdr./hh'ln/Mln/Mn) ................................................ :
I Address .‘ .... . wmw, ..................................................... ]
T e i IS ]
g 1
U Signature................cc....coco i
: Daytime Tel. No. ]
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» bothers you, you'll be justified in bothering us.

Every week millions of advertlsements appear in print, on posters or in t:he cinema.

Most of them comply with the rules contained in the British Code of Advertising
Practice.

* But some of them break the rules and warrant your complaints. |
If you're not sure about which ones they are, however, drop us a line and we'll £
send you an abridged copy of the Advertising Code. Then, if an advertisement

The Advertising Standards Authority. &
If an advertisement is wrong,were here to put it right. |

ASA Ltd Dept 2 Brook House, Tornngton Place, London WC lE 7HN j

This space s donated in the interests ofhxgh standards of advemsmg
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electronics today international

How to order: indicate the books required by ticking the boxes and send this page, together with your payment to: ETI
Book Service, Technical Book Service, Oak House, Cannon Hill Way, Maidenhead SL6 2EY. Make cheques payable to

Technical Book Service. Payment in sterling

ELECTRONICS

Gate Arrays

Edited by John Read
A review of the present state of the art in logic arrays.
covering hardware technology choices and the CAD
software for successful systems design. £21.50.

Microcomputer Handbook

Edited by J. A. McCrindle
A unique reference aid containing information on the
profusion of microprocessors, systems, support chips,
microcomputer boards, languages and development aids.
£31.50.

Microcomputer interfacing and Associated

Programming Techniques

Martin D. Beer
A broad treatment of microcomputer interfacing and
programming in increasingly important areas such as
robotics and speech recognition. £9.70.

Cable Television

Jeff Maynard
An introduction to the background and requirements of a
cable television system. £13.70.

16-bit Microprocessors

1. R. Whitworth
A comprehensive introduction to 16-bit microprocessors.
£21.45.

Single-Chip Microcomputers

Edited by Paul F. Lister
An overview of single-chip microcomputers and their
applications, with contributions from the major
manufacturers, both in Europe and the United States.
£19.00.

Microprocessor Data Book

S. A. Money
Provides data on all the most widely used microprocessor
chips, memory chips and other support devices,
summarising their |mportant characteristics, highlighting
peculiarities, and comparing devices. £19.50.

Resilient Computing Systems

Edited by T. Anderson
An examination of the theoretical issues in the
development of resilient computing systems, together with
descriptions and analyses of currently commercially
available systems. £26.50.

COMPUTING

The IBM Personal Computer

M. de Pace
Gives iBM 16-bit personat computer users all the facts they
need to use their machine immediately, and explains how
to upgrade it to adapt to their needs. £8.70.

LISP — The Language of Artificial Intelligence
A. A. Berk
By example and careful practical explanation the
complexities of LISP and its Al applications are made
accessible. £10.70.

MICROPROLOG and Artificial intelligence

A. A. Berk
A simple, complete and concise explanation of the
language and its main application, including examples.
£10.70.

Amstrad CPC664 Computing

fan Sinciair
A comprehensive beginner’s guide to the CPC664,
including the disc drives, CP/M, interfaces and printers.
£10.70.

The Amstrad CPC464 Disc System

lan Sinclair
A comprehensive coverage of the advantages, principles
and operating details of this system, including CP/M.
£8.70

Handbook of Procedures and Functions for the
BBC Micro
Audrey Bishop and Owen Bishop
A usefui ready reference of standard routines for the BBC
Micro designed to save hours of programming time.
£7.70

The BBC Micro ROM Book

Bruce Smith
For ali serious BBC users, this reference book covers aii
aspects of using, designing and choosing ROM-based
software. £10.70.

Introducing CP/M on the BBC Micro Z80 Second
Processor
Bruce Smith
This practical guide is suitable for business and serious
BBC users. £10.70

Advanced Commodore 64 Graphics and Sound
Nick Hampshire
An invaiuable mine of essential information on the
graphics and sound capability of the Commodore 64.
£11.70.

The Commodore 64 ROMs Revealed

Nick Hampshire
A full annotated assembly listing of the 64 ROM software.
£9.70

The Commodore 64 Kemnai and Hardware

Revealed

Nick Hampshire
For programmers who wish to gain a unique insight into
the operation of the Commodore 64. Contains useful hints
on reconfiguring the keyboard, anti-tape copying security,
and much more. £14.70

only please All pnces include P & P. Prices may be subject to change

68000 Machine Code Programming

David Barrow
A wealth of information about 68000 assembly language
proegramming, with many worked examples. £13.70.

The Apricot Personal Computer
M. de Pace

Heips the user master the essentials quickly and achieve
immediate results. £9.70.

Introducing Macintosh
Francis Samish

A step-by-step guide to the key Macintosh facilities,
including word processing. £8.70

The Automated Office
Joseph St John Bate and Ross Burgess

An expert view of the latest trends in office automation.
£8.70.

Choosing Accounting Software For Your

Microcomputer

Gary Simon
Defines the alements of good software ana shows how to
compare the different packages available for sales,
purchase and nominal ledgers. £8.70.

Get More from the Epson Printer
Susan Curran

Describes simply and clearly what the Epson printers can
do - and how to doit. £8.70.

Professional and Business Uses of the QL
Colin Lewis
Describes the basic features and most common business
applications of the four packages, together with a basic
guide to the hardware and operating system. £8.70.

Working with dBASE Il

M. de Pace
‘l have no hesitation recommending this book as an
alternative to the standard dBASE Il manual.’
Computer Talk.
£10.70.

ﬂ’lease send me the books indicated.

\\

| enclose cheque/postal order for €

Prices include postage and packing.

| wish to pay by Access/Barciaycard. Please debit myaccountAL] ‘ i | ] ] ] lIl ] 1 ! [ [ I

signed

name

‘address
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WELGOME T0 Vapli
THE MAPLIN b e,
ADVENTURELAND ‘ ‘
IN 1966...

The new Maplin catalogue for 1986 is a real adventureland for the
electronics enthusiast. With hundreds of new lines and details of Maplin's
new low low prices, it's the one event in the electronics year that no-one
should miss. Packed with data and information on all the latest electronic
products. Pick up a copy from any branch of W.H. Smith for just £1.45.
Alternatively you can order your copy by post for just £1.85. For overseas
customers the prices are as follows: Europe surface mail £2.50; Europe
air mail £3.75. Qutside Europe surface mail £2.50; Outside Europe air
mail depending on distance £4.25/£5.50/£6.25. For surface mai!
anywhere in the world you may send eleven International Reply Coupons
for payment in full.

Post this coupon now for your copy of the 1986 catalogue.
Price £1.45 + 40p post and packing. If you live outside the U.K.
send £2.50 or 11 International Reply Coupons. | enclose £1.85.

I MAPLIN ELECTRONIC SUPPLIES LTD.
I gﬂsgggjer: P.O. Box 3, Rayleigh; Essex SS6 8LR. Tel: Southend (0702) 552911
| ® BIRMINGHAM Lynton Square, Perry Barr, Tel: 021-356 7292.
© LONDON 159-161 King Street, Hammersmith, W8. Tel: 01-748 0926.
I ¢ MANCHESTER 8 Oxford Road, Tel: 061-236 0281.
I © SOUTHAMPTON 46-48 Bevois Valley Road, Tel: 0703 225831,
© SOUTHEND 282-284 London Rd, Westclif--on-Sea, Essex. Tel: 0702-554000
I Shops closed all day Monday.
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