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CB fayout for the display board is de-

scribed, together with some construction

notes and the complete project components
list.

KEYPAD

THE KEYPAD IS a low cost 4-row by 3-
column switch matrix, designed for push-but-
ton phones. The software polls the keypad
periodically, looking for key presses. It does
this by driving each row low in turn. For each
row, it then tests each column, looking for a
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Fig 9: Keypad overlay for reproduction, 47mm wide
by 57.5mm high.

low; and if one is found, the column/row intet-
section defines which key is pressed. The key
press is de-bounced in software, since the con-
tacts rapidly make and break forup to 5ms -and
without this facility, the average key press
would otherwise be interpreted as about 20
successive identical key presses.

The keypad needs an overlay to give a better
feel of the aliernative meaning of the keys in
this application. Fig ¢ may be copied at size
and glued over the keys, the digits having been
first cut out with a sharp knife.

The keypad is connected to the display board
via some 7-way tibbon cable. You need 2 cable
routing which brings the top lead from the

- display board to the mest right hand connector
on the keypad.

Fig 10 shows the best way to achieve this.
The cable is routed across the front of the
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display board beneath the frequency
display and LEDs. It then passes be-
hind the keypad and somewhat be-
yond it. The cable is then folded back
on itself - ie through 180° - and then
folded downwards through 90°. It is
then made off onto the seven right-
most pads on the keypad. This
process produces a meat cable
rur with the correct con-
nections.

DISPLAY BOARD
DESCRIPTION
REFERRING TO Fig
11, the display ele-
ment itself comprises
three double-digit 7-
segment common anode displays. They were
chosen because they are large and make for
comfortable viewing. Their segments are all
wired in parallel.

Tris traditional to drive 16 character back-lit
LCD displays in this sort of application. The
cost would be comparable (for a one-off),
power consemption noticeably less and the
software complexity about the same, albeit
totally different in nature. I preferred the LED
approach, since I find the LCD character size
just a little small for comfortable viewing.

The display digits are multiplexed; that is,
only one digit is lit at any one time, and all are
lit in tumn (rapidly and frequently) to provide
flicker-free viewing. The software controls the
multiplexing process and devotes as much
time to repainting the display as circumstances
permit.

In operation, IC12 decodes RAO, 1, 2¢0
determine which one digit isbeing addressed
- driving one of the PNP switches TR3-
TR10 to handle the digit curreni. At the
same time, IC11 decodes a BCD input on
RBO, 1,2, 3 to deter-
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Do not be tempted to
substitute a different BCD to 7-segment
decoder chip, since the software relies on
the behaviour of the 'L847 for BCD values
greater than 9 to achieve leading zero sup-
pression.

Data is clocked into the fatch IC13 as an
8-hit serial word - and the outputs are up-
dated by a latch pulse on RBS. These bits
drive low current (2mA) LEDs (D4-Dil)
directly via current fimiting resistors R41-
R48. D4 and D35 are green LEDs, the others
red. This gives & strong visual clue when
you are operating ‘sphit’.

The seven lines to the keypad are routed
through the display board for convenience.
They could equally be taken directly from
the DDS board, provided some means is
found to mount the series resistors R49-35.
The resistors are there to prevent potential
short-circuiting of the PIC I/O lines, in the
event that two or more keys are pressed
simultaneously.

mine which seg-
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Fig10: Display board to keypad ribbon cable routing viewed fromthe front. the
that of the eight connectors on the keypad, the extreme left one is not
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DISPLAY BOARD CONSTRUCTION
THE PCB LAYOUT is shown in Fig 12.
The rear tracking is somewhat complex
around the display IC sockets. A perfectly
acceptable but less purist approach would
be to bring these pins and those of IC11 out
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onto small pads and then hand wire all the
Segments to the 7-segment decoder using
Vero wire.

Other common anode devices, including
single-digit ICs and those with pins o the
vertical edges could easily be substituted

with simple changes to the PCB - or again,
by using Vero wire.

The status LEDs may be tacked onto the
board but without shortening their leads for
commissioning purposes.

When inserting ICs or IC sockets onto the
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Fig 11: Display board circuit diagram. Note that the seg
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ments of all the display ICs (8,9, 10) are yVEred in parallel except for some decimal poinis which are never
used and which are not connected. The eight 3mm status LEDs, D4-D11, are soldered on the display board, but physically mounted in holes in the front panel,
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Fig 12: Display board PCB drawn for production as desecribed in the text. The ground plane is not shown,

T T Fin

since all of the board {both sides) is ground

plane copper except where removed to letin the tracking. Holes on the front and rear track views shown as an X’ are not solderad on that side of the
board. They should be lightly countersunk. Holes shown as an ‘o’ are soldered to either the track or the ground piane. Ail holes are 0.7mm dia. The
front panel LEDs (D4-D11) are not shown. They solder to the pad and ground plane pairs in a horizontal line about half way up the rear view. Nine

short wire links are shown as red lines on the rear view.
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COMPOMENTS
Resistors - ail 1/8-1/4W, 5-10%, except R33
RL, B9, RIT.R2T-31 i 100R
rR2 330R
R3, R4 .- 10k
RS, Ri4, R20,R2ZLR23 e Ik -
R& . 220R
R7, R8, R22 4k7
RID o anns s 200R
RIl " 180R
RIZ RIS ... 56R
R13, R49-55 ........ 470R
Rl6 5Ré
RIB s . .3k%
R19 560R
R24-26 270k
R32 .. 47k
R33 10R, 2W
R35-40 . - 2K2
R 1-48 L 3K3
Capacitors
TC:, TC2 2-22pF min film diclectric trimmer

... inF feedthrovgh
. . 1nF disc ceramic
. IOpF 16V radial electrolytic
22pF ceramic piate
c7 68pF ceramic plate
Cg, €9, C40, C41 ... 100uF, 10V axial electrolytic
C16, Cle, ©19-23, C34-39 ... 10nF disc ceramic
Cl5.. . 4T0uF, 16V axial electrolylic
................ 3.3pF ceramic plate
26 33pF ceramic plate
.. 3.2pF ceramic plate

Cn,C24,C28 ...

€29, C30 1 5pF ceramic place
C31,(32 ... 47pF ceramic plate
C33 e .. 100pF ceramic plate
LD271 IR diode

.. 1N4148

D4, D5 'imm low current LE.D {green}
3mm low current LED (red)

78L08

............... 7805

Cy .. 16C34-04/P or |6F84-04/P {in socket}
ICH et e AD9850BRS
IC5 - HLC2705

ICH, ICT, ICI3 oersraarirecene 4094 (no sockets)
[C8-10 ... 2-digit commeon anode 7-segment LED,
Maplin EADLB {green) or BYGOW (red)

ICILL . 741547 (socket optional)
IC12 . 7415138 (no socket)
TRL e 2NZ222A
ER et eeeees s ree s s esa e smemem e esnnnne s ean J310
TR3 e ... 2N3866 with small heat sink

...... ... BCI108
.. BC327
Inductors

5 5 turns 22 SWG on Yin dia.
Yain long, tap 1 (uen (rom carthy end
) e S 5 turns 22 SWG on Yin dia,
Yain long, centretap
L3 . luH axial choke
L4 0. 68;1H axial choke
o 8 bifilar tums 32 SWG on FT37-43

Miscellaneous
2-sided PCB . see text for dimensions
4x3 Keypad .. Maplin IMOSK

7-way 0.1in pitch ribbon cabie for above

1-off 32- pin DIL twmned pin socket (0.6in)

1-off 2&-pin DIL twrned pin socket (0.6in)

Mount display ICs on above and cut off unused pins
Display optical filter ... 3.5in x lin approximately
1-0ff 28-pin DIL turned pin socket (0.6in)for DDS
assembly

1-0ff 28-pin DIL turned pin socket {0.6in} to mount
DDS assembly on mother board

1-off 18-pin DIL turned pin socket

(0.3in) for 16C84

1-off i4-pin DI turned pin sockei  (0h3in) for
745547 (optional)

Shaft encoder disc (see text)

Knob to mount encoder disc, approxinately lin
skirt dia, dridl right through

Tuning knob, flywheel, shaft & bushes/bearings
Your choice!

18-way ribbon cable to Tx/Rx (aptional)

16-way inter-board ribbon cable (cptional)

12V DE mput connector (oprional)

RF wutput connector (optionad)

18-way host connector (optionak)

[, & RESR— approxamately 110MHz {see text)

X2 et s 4MiHz
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board with this form of PCB construction,
insert them only far enough to give a useful
tail on the back of the board. Specifically,
avoid bridging tracks or earthing pins on
the component side of the board via the
shoulders on the pins.

SUPPLIERS

THE MAJORITY of the components were
purchased from JAB Electronic Compo-
nents, PO Box 5774, Great Barr, Birming-
ham B44 8PJ. Tel 0121 682 7045. The
significant exceptions are the keypad, IC8-
10, D1, D4, D5, D6-D11 and TRI, which
are available from Maplin.

The PIC 16C84 (IC3) can also be ob-
rained from Maplin at a one-off price of
£8.90 - if you want to writc your own soft-
ware. I will be happy to supply the PIC
ready programmed with the features de-
scribed in this article, an acetate disc for the
shaft encoder and a paper overlay for the
keypad for £15, on receipt of an SAE.

For bushes and bearings, much can be
recovered from scrap potentiometers or vari-
able capacitors. Failing that, model shops
are a good source.

The AD9850BRS DDS chip can be pur-
chased through any Anatog Devices dis-
tribuztor who will sell small quantities. There
may be a long lead time. The price will
depend on delivery and payment methods. 1
used Kudos Thame Ltd. 55 Suttons Busi-
ness Park, Reading, Berks RG6 1AZ. Tel
0118 935 1010. +

W. H. Westlake

ELECTRONICS

SELF-AMALGAMATING Tape — large roll

PVC Tape — large rofl — good spec
SOLDER SUCKERS..............

Spare Nozzles for above. ...

Scitder — Mulicore — 100g drum

Mini Drills for PCB etc — 12v..
Siltcone Girease _......coeiviriennee
Trimtool set of 10 mixed....

Egg Insulators — small polyprop.....evesceaeeeees

Egg Insulators — large polyprop

4" Doy Bong INSWatorns. ... ceeenommnone o

Dipole Centre Boxes for wire aerials

SOFTWARE

- Amateur Radio, Engineering and Communications,
£4.00 Shareware/PD programs for the PC - FREE catalogue

-0 Transmit and Receive
e 2 SSTV - FAX -

RTTY-CW .

Open Wire 600 ohm clip on SPreadess ... e e 25p
PL259 to PL252 leads, 2rn long, high grade. £2.50 AMTOR
ENC tulBNG plug leads ~ 2m — good quailty .g:?.gg
Cart PlUGS.. ..o occvsiraiiinirns i X
Scart to Scart lead — 1.5M 10NGcererccrecnone i ....£3.50 . .
(i\:dg:dserﬁggdnr’;;f[rnsseetﬁé ------- --g-gg . This BRITISH made interface for the PC is built into a
?,F;?"‘ diaH,;agﬁe Hifngé'f' '_é_ségg 25 way iMC/RFI proof ‘D’ Connector. Comes
ndrews lugs tor 4/50.... L3 mplete with i
Spinner N Plugs for 5/50 or GF 7/8th £8.00 co pli foat mtdeffa;e cabie & 3 software packages.
ETFE?SIIEV?E%%(BS Lfgr 5’?!?2 %tg""'i"é"' _%?.gg s featured in RadCom, HRT, PW, SWM.
S Y. . _i .
Greenpar N piugs — 5mm or 10mm — state which ....£3.00 Break-in New Zeafand & CQ Ham Radio Japan
Greenpar N plugs sockets 10mm. £2.60 The Venus DataPack — £49.95 plus £5.00 postage

Greenpar BNC plugs - 5mm.....-. £1.50
Belling lee BNC plugs — Smm
Special N plugs for W103 .
ADAPTORS — BNCG piugs/S0239 — PL253/BNC skt — either type.._..£1. 50
N plug/BNC ski, BNC plug/N socket, N plug/S0239, PL259/N skt, TNC
plug/N skt, SMA plug/BNG sacket, N socket/N socket..... Either type 23,00
PHONO PEIGS..c.eececeeeece seismrsnsrsnesssmemrees et sasnras sensssmsmsasesse 30p
3.5mm Jack plugs —mono......... .

3.5mm Jack plugs — stereo.
Large 25a Croc clips...

8 pin: Mic connecior for end of mic lead..
7 pin Mic cornector for end of mic lead..
8 or 7 pin chassis mount Male.........
NICADS — AA size — 720 mah..ooe e
Silver/mic Caps — Skv — 100/180 or 300 pf
Bumdept BEGOO UHF hand helds...

Postage extra at only £1 per urder for any quantity

W, H. Westlake, Clawton, Holswerthy, Devon, EX22 60N
Phone 01409 253758 Fax (1409 253458

PACKET MODEMS
COMPUTER SUPPLIES

VENUS ELECTRONICS

26 Pevensey Way, Frimley, Camberley GU16 5Y.)
Tel/Fax: 01252 837860

Email: sales@venusww.demon.co.uk

http:/ fvwww.venusww.demon.co.uk




