Part 3 D.E.Graham

HIS month we shali be looking at the output of data from

Compukit in digital farm through the 6821 PIA and
through sets of latches, to control devices from relays to 7-
segment displays; and will cover applications such as a
7400 series i, tester, and full interfacing for the FP.E
Speech Synthesis Unit.

DIGITAL OUTPUT

The Decoding Maoduie described in parts 1 and 2 of the
series allows the Compukit to output up to 16 paraliel bits of
data through the MC8821 PlA. The Module also provides a
number of address-decoded Write Enable ines which may
be used to activate sets of latches, to provide an slternative
data output. These may be connected to Compukit's data
bus vig SK5 or 6 of the Decoding Module: and when
enabled will store data appearing instantanecusly on the
bus, and make it available for use at the laich outpuis. This
output will be maintained untit the latch Enable is
retriggered by the appropriate address-decoded Write line
from the Module.

From the range of t.LL latches available for this purpose,
we have selected the commonly used 74L875 quad fatch. It
is somewhat less convenient to use than more complex
devices such as the 74118, which provides reset facilities
and allows for active-low Enable, but has the advaniage of
relatively low cost, and is readily available in LS. Fig. 3.1
shows a pair of 741L.575s wired to provide an 8-bit port that
connects directly to the Decoding Module. Note that only
the Module's active-high Enable lines are suitable for con-
nection to this latch, such as for example, W12, 13, 14 0r 15
atping 19,9, 18 or 10 of SK5.

Note also, that if tatches etc. are to be powered as well as
enabled by the Decoding Module, then more than one earth
connection should be made to it

SEVEN-SEGMENT L.ED.S

Either port of the PIA, or a 741875 port may be used to
control 7-segment Le.d.s using an intermediary as decoder-
driver such as the 7447.

The circuit of Fig. 3.2 is for a two-digit Display Unit that
plugs directly into SKB of the Decoding Module to provids
Compukit with digital readout, whilst leaving the PIA com-
pletely free for other uses.

The circuit uses a pair of 74L575s 1o drive & pair of
741547 decoders which in turn drive a pair of FND 507 low
cost common anode displays. These plug into a single 24-
pin d.i.i. socket mounted on the board. The 7475s are both
connected to the lowest four bits of the data bus, and are ac-
tivated by two separate Enable lines from the Module. This

procedure makes software control easier than it would have
beean had both Le.d.s been run from the full 8-bits at a single
address.
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Fig. 3.1. 74L875 8-bit Port

Figs. 3.3 and 3.4 give p.c.b. artwork and component
overiay for the Dispray Unit. All connections to the board are
via a single 16 pin d.i.l. socket which connects to S5 on the
Decoding Medule, providing data bus, Write Enables and 5
volt supply. See Table 3.1 for pin connactions.

The unit should not draw much more than 200mA when
displaying "88" so that it should be possible to run a pair of
these boards from the Decoding Module power sugply, to
give a four digit readout {in which case pins 15 and 14 of
SK1 on the second display board should be connectad to
pins 18 and 10 of 8K5 on the Dacoding Module). if two Dis-
play Units are used howaever, the Decoding Module power
supply will not be able to support the next add-on board of
the series, to be introduced next month,

Using the Display Board is extremely simpie. The com-
mand POKE 61324, X; POKE 61325, Y will display the
number YX on the display {where Y and X are integers het-
ween 0 and 8.

Table 3.2 gives & program that will count seconds from O
to 99 in decimal on the l.e.d. display located at 61324 and
5. Note how the two count digits are separated out in lines
130 and 140, and POKEd to the two separate addresses, It
should be possible to achieve timing accuracies of up to
about O-1 per cent with this program by adjusting the length
of the waiting loop on line 160, ’
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Incidentaily, although the count is only taken up to 8 on
esch digit in this program, the 7447 will in fact decode for
the hex values A-F using the symbols shown in Table 3.3, 50
that it would be possible to display values up to FF hex {or
255} with the Display Board, aibeit st some loss in ease of
readout.

By employing similar techniques, it is possible 10 add a
routine to the joystick screen writing program given last
month so as to provide 2 digital readout of the screen ad-
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drese of the cursor. This is a useful facility in setting up
graphics work, and the use of Le.d.s for cutputting the data
is particularly convenient in that it lgaves the full screen clear
for graphics development. The full program is given in Table
3.4. As may be seen, the bulk of the work is carried out in a
routine starting at fine 400, This causes the two-digit display
10 show a sequence consisting of the first, second and third
pairs of digits of the B-digit screen addrsss surrently oc-
cupied by the cursor. The display then goes blank before
repeating the sequence,
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AUDIO OUTPUT

There are many ways in which Compukit can be inter-
faced for the production of sound. About the simplest is to
connect a single bit of an autput port directly to an audio
amplifier, and then generate a series of pulses in software,
Fig. 3.5 gives a circuit that can be connected to one bit of
either port of the 6821 or 1c a 74LS75 latch, When used
with the following program it will produce & square wave
output at about 140Hz with a mark t¢ space ratio of about
1:3 on all bits of Part A on the PlA.
100 P=61340
HOPOKEP+1,0: POKE P,255
120 POKE P+ 1,255
136 POKE 9,255
140 POKE PO
150 GOTO 130

The cutput frequency is limited by the speed of Com-
pukit's BASIC interpreter, though this may be enhanced
sormewhat by using variables (eg X and ¥) in place of the O
and 255 of lines 130 and 140, and giving these the ap-
propriate values at the starl of the program; and by adding
the contents of lines 140 and 150 to that of line 130

If higher frequencies are required, it is necessary to resort
to programming in 8502 machine code, which can then be
accessed from BASIC using the USR(X) calt. Table 3.5 gives
an assembler listing of such a program. It was assembled on
the UK101 Assembler/Editor. Column 1 of the listing gives
dummy line numbers; the second gives the actual hex ad-

Table 3.1 Connections of Display Board to Dacading
Module

SK1on Ta SK5 on Function
Display Board Decoding

1 MOC’]UIE GND) Not connected if
2 GNBJ !{J-str.and ribbon
3 ; e cabfe is used

4 11 Vee
5] 12 Ve
6 / nfe -
7 15 GND
8 16 GND
9 20 D3

1/ ¢ 7 D2

11 21 D1

12 8 o

13 / GND

14 9 Write Enable (MSD)

15 19 Write Enable (1L.5D)

16 / n/c

Table 3.2. Seconds
counting program

Table 3.3. 7447
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Fig. 3.4. Component layout for Display

Unit

[ COMPONENTS

DISPLAY MODULE
Resistors
R1-R14

Capacitors
C1-C3

Semiconductors
IC1,iC2
1C3,1C4
X1, X2

Miscellansous
5K
8K2

Printed circuit board
16-pin d.il header
10-strand ribbon qable

7 Burnley Rd., London NW10.

V6 pin d.il sockets (4 off)

Constructors’ Note
A complete kit of parts is gvailable from Technomatic Lid.,
' 1

220 W (14 off)

100n fow veoltage disc. cer.
decoupling (3 off)

741575 (2 off}
741547 (2 off)
FND 607 (2 ot

18 pind.il,
24 pind.il for displays)
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POREVE, L . .
PORT=DT0300 (HEXT Table 3.4. Screen Writer
program with readout

TF (QANDS 1> OANDE»OTRENYw¥~1

1P (QAKDA ) >OANDESOTHER =X

1P {QANDB) >DANDX <4 TTHERE 21
TF(GAND] 63 »OTHERL 00

A e

CimPEER(VP)

POEEVP, 3%

EmB+l: IPE-STHENE=O1G0TGA00
FORYwOTO100  NEXT

POREVE,T

IFGARDLE ) >OTHERL D
1F(QANDIZ ) >OTRENPOREVF, 32:COTO1 70
FOEEVF,CL

GUTe1T0
TFJ<ITHERPOEER, 255 : FORERF] , 2551 J= 5 VEmVE 1 V2= 0: 6070500
VEWVE-V2*10T {341}

VL= INY(VE/ (1073}

YEAVE~VIALOTS

V2wINT(VE/ (1OT(I-1)})

50 POYER,V2:POKER+L, V]
B0 Jwde2
3006 GOTORTY
5 0633 JASSEMELY LISTING OF SQUARE WAYE GEN
& note $AUDIO GUTFUT ON FORT A OF PIA AT 61340
7 BGoo PRELOCATABLE FPROGRAM BASED AT 0230 “EX
10 G065 START=30230
29 6229 *=5TART
30 5230 HE1=START~72
46 8230 KF =8 TART~2
58 92348 HE2=START-1
4P 0230 AR00 LDA #80
7§ 0Z32 SDYDEF STA 61341
80 02335 AFF LDA 8255
Y& (I3 GDYCEF STA 41343
185 07324 QDFOEF STA 41341
146 623D ADZEOZ STT LDY MEZ .{.ab!e 3.5. Ass*’.mmer
120 0R40 AERDEZ STU 10X mEy  Listing for Audio output
130 6243 Ca Ay DEX
140 0744 (OFD BNE Al
150 4244 B8 DEY
140 3247 DOF7  EBNE STU
170 §$24% BDYCEF STA 41340
180 024C E¥LY  SBD #1
1%0 024E DBED  BNE BTT
Z00 0Z%0 CEZFG2 DEC ME3
Z10 0252 DOEB  ENE &TT
ZRE 0ESE 60 RTS

A0 REM IRTERFACING U310} PROCHAM 6
7O REM SQUARE WAVE CENERATOR
75 REM BSES USK ROUTINE IO FIA AT 61340
T7 REM REQUIRES ACCOMPARYING £502 CODE PROGRAM
BE FPRINTIPEINT:FRINT;PRINT
94 PRINT,"GQUARE GAVE GENERATOR™
o5 PRike rRoEe Table 3.6. Basic
100 FOKELL,4E control program for
10 POKELZ,Z
§20 PRINT'" FEEQ 1~235 (255 « LF}" &bove
130 IHPEYA
135 PORESS7,A:POKESSE 4
137 PRINYTT DURATIOR 1-i535 (0 OR 2535 » LOWm)"
140 INPUTR
145 POREESS.E
200 KAeURRLRL)
110 GOTOBO Fig. 3.6. Relay operation
. + 5V kgl
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dress in memaory; the third, the instruction seguence in 6502
code; and the right hand coiumn gives the assembiy
language lHsting, with standard 6602 nemonics. STT, 8TU
and A1 are dummy labels used during assembily.

The program uses data stored in 022D and 022E hex to
determine the time period of its output, and the contents of
022F 1o determine the duration of sound output. it then out-
puts a square wave on ail 8 bits of port A of the PIA, sach bit
differing by one octave from the next,

To enter the program, column 3 of the listing could be in-
put manually via Compukit's monitor, placing A9 at 0230
hex, and so on, up to 80 at 02565 hex. Alternatively this
string of data could be POKEd into the appropriate ad-
dresses using a program in BASIC, though addresses and
data would first have to be decimalised.

Once the values are in, the short BASIC program in Table
3.6 'may be run o access the machine code program via the
USRIX) call. Using this set-up the output frequency as
measured at bit O of the PIA may be controlled from about
2Hz to 20KHz, Atbit 7 itis 1/128 of this.

Because the machine code program is located at an un-
used space before 0300 hex {the start of Compukit's BASIC
file space}, it is safe from any attempts 10 erase it {except by
switching off}. Even a Cold Start will not shift it

There is of course one obvipus limitation to this method of
sound production: it ties up the CPU for the whole duration
of sound output. We shall examine more economical means
of sound production next month,

OTHER QUTPUTS )

The PIA and any 7475 port may also conveniently be
used for control purposes, with each of the eight bits con-
trolting a separate device. Power handling is easily achieved
in such applications through the use of retays. Fig. 3.6 gives
a circuit for relsy operation from a single bit of such a port. It
should be noted that if this circuit is used with port A of the
PIA, the relay cantacts wili be closed even when the PlA is
set to input {as it is on Reset}, since port A output buffers are
not tristate; this is not the case with port B. An alternative
way of driving relays from either of the ports is t© use 8
driver k.. such as the 7416 hex inverting driver, or the 7417,
its non-inverting equivalent, These devices will sink up to
40mA per bit, and their open collector outputs may be used
with supply voltages up to 15V, although the chip supply on
pin 14 must not exceed 5 voits. These i.c.s are also ideal for
driving Le.d. indicators (see Fig. 3.7} and opto-isolators from
the PiA.

Software for this type of application is easily written even
if all 8 bits of & port are simultaneously in use. One approach
to this is to use a function such as ATx 1 + A2x2 + A3 x4 +
Adx8 + ABx32 + ABx 684 + AT7x 128, where Al to A8 are
variables which take the value of zero for low output on the
appropriate bit (retay off), and 1 for high output (relay on}—
or the reverse if a non-inverting driver is used as in Fig. 3.7.
All that is then requiréd of the controf program is to allocate
ones or zeros to the 8 variables as desired, and then to POKE
this function 1o the appropriate port.
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It is also possibie to use gach bit of a port to achieve &
degree of analogue control by using pulse techniques. This
involves generating variable duty cycle pulses in software,
and POKEing these to a given bit of an output port which is
connected to a current amplifier. In order to Hiustrate this
mathod Fig. 3.8 gives a circuit for controlling the brightness
of a 2-5 voit 200mA torch bulb. A short test pregram to
drive this from any bit of port A of the P1A s given below:

S50 REM DUTY CYCLE LAMP CONTROL

90 P=61340

100 POKE P+ 1,0: POKE P,255

1106 POKE P+1,255

120 INPUT “BRIGHTNESS 0 (BRIGHT) TO 10 {(OFF;: X
130 POKE PO

140 FOR A=1TO 10 : NEXT

150 POKE P,255: FOR A=1 TOQ 10*X: NEXT

160 GOTO 130

The program requests a number from O to 10, and con-
trols the brightness of the famp accordingly; decimal num-
bers in the range O to 1 giving greatest dllumination. This
means of control suffers somewhat from the relatively low
puise frequency obtainable in interpreted BASIC, and from
the fact that it monopoiises the CPU during power output. In
many respects a more satisfactory means of achieving
analogue power control is to use D/A conversion techniques,
detaiis of which will be given next month.

7400 SERIES IC TESTER

The ability of the PIA to configure any of its 16 bits for
either input or cutput allows it to be used as the basis for a
1Ll e, tester. To show how this may be achieved, we give
details of a tester suitable for most 14 pin i.c.s of the 7400
series. [t will in fact work with all those using pins 7 and 14
for power supply connection, and whose gates are con-
figured symmetrically across the middle, as are those of the
7400 and 7420, for example, but not the 7415, whose third
gate has 2 inputs on the LH side and one input and its out-
nut on the RH side. The principies used may be extended to
cover most 7400 devices with 14, 16 or 18 pins, though
removing the symmetry condition will increase data and
software complexity.

For the 14 pin tester, 2 14 pin d.il socket is wired to 2
pair of 16 pin headers as shown in Fig. 3.8 which plug direc-
tly inte 5K3 and 4 of the Decoding Module. Pins 7 and 14 of
the test socket are taken to ground and Ve respectively, and
the remaining 12 go to the lowest 6 bits of ports A and B.
The six 4-7k resistors act as pull-up resistors on the port B
inputs, 50 that when confronted with a high impedance state
{as wouid be the case when testing 8 74125 tristate buffer
for example}, the tester consistently detacts & high logic
state.

To perform a test, the L¢. is piuggad into the socket, and
the program listed in Table 3.7 is run on Compukit. This first
reduests the user for the i.c. number, and checks program
lines 5000 onwards to see if it has data on the device. If it
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. B3 PRINT
MG COTOME
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00 REM
325 READR
3ad PORERSL\O
350 POREP,63-R
360 POXEPHLL,IST
370 PREEP+],C
380 POREPED, 630
AR POVEP+3,E55
7 READSE

RO DATA AYALLARLE oH  THIS nevieg®

DATA AVAILABLE O *;D:

Table 3.7, Lc. tester
program

L0 IFE»ISS R S<OTHERTTO
420 READT

430 TP+l

440 PORZPE,S

450 POXEP+2, S

£ IF{PEEV(P} AND R}<>TIHENETD

DEVICE RECOGNISED A5 ";BL

¢ COMPLETED (331

Ll PO5000 I NE
t

* PUETT # "
PrDLUFATLS N TEST S F

REARKARALHERERKIARRKRT
TCE HOT RECOUNISER"

T460,9,54,0,96,%,18,2,0,9
40%,36,3,36,18,0,9,0,27,0
94,21,42,0,8,21
C8,9,54,%,368,0,18,0,8,0

! 7420,1,52,0,60,1,58,1,46,1,20,1,5,1
BO DATATS1Z,9,34,9,36,9,18,8,0,0

SCHI PATATAIZE,,34,9,36,9,13,9,0,0

10560 DATA-L

does, it sets up the ports for input and output on the ap-
propriate pins and then performs a series of logic tests on
the device, checking responses against data held for that
device, It then prints out the results,

if the number of the i.c. is not known by the user {or he
lacks the energy to enter it), 8 zero may be entered when the
chip number is requesied, This causes the program 0 per-
form its complete repertoire of tests in sequence unti the Lo,
is recognised; whergupon the device number is printed ocut
Successful recognition can of course only be achieved if the
i.c is fully operational, and if it is one whose data is ingluded
in the program.
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Az the program stands it will test the .c.s 7400, QZ, 04,
G8, 20, 32 and 125; though since data for each device is
handied in a single data line, it is a relatively easy matier to
atdd data for further similar devices. When using the Lc. iden-
tification routine, it should be remembered that a number of
devices in the 7400 series are logically similar {such as the
7404, 5, 6 and 18 for examptel. In such cases the program
witl simply print out the type number of the first device that
it comes across whose data correctly matches the 1.¢, under
test,

In order to facilitate additions to the program enabling it
to test further devices, we will examine the derivation of the
data used for testing the 7400. All the refevant data for this
is stored in line 5000 of the program:

5000 DATA 7400, 9, 54,0, 36,9, 18,9,0.9

The first number after the device code is used for setting
up the PIA 50 as to input data from those pins of the i.c.
which carry output, and to output data to those which carry
input. The program is also so arranged that one only has to
consider the LH side of the i.c. in setting up the data—ie pins
i~6: the RH side is automatically catered for providing that
the i.c has the required symmetry.

Fig. 3.10 gives a pinout of the 7400, with the port con-
nections made by the test socket. From this it may be sean
that pins 1, 2, 4 and 5 are inputs, and 3 and 6 are outputs.
From the way in which the PIA ports are configured, ones
are used to denote PIA outputs, and zeros input. The code
used for configuring the ports in this program follows this, so
that for the 7400 this is 9 {ie {0x32} + {Ox16) + {1x8} +
Ox4) +(0Ox2}+ (1x1)}

Ve
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PAL e Li2 e PES
e PB4
a3 -nwu:L
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[ pR2
L2 PR
,%{;z/l,-

Fig. 3.10. 7400 pin-out
for testar

b e PBY

Table 3.8 Truth Table for 7400 1C Tests

PiA Bit o PAS PA4|PAZ IPAZ IPA 1 PAR Code
Decimal Bit
Value = 32416 8| 41 2 1
First input 1 1] X 1 1] X | 54
Test cutput XXl i x|xigla@
Second input 11 @i x| 1|61 x |36
Test output X | X 11X | X 1 g
Third input @ 11 X1 8 1 X118
Test outpit X I X 10X | X 1 g
Fourth input g i¢ xigla| x g
Test QUTPHIE X 1 X XX H g
Key: 1 == High

3= Low

X = ignored
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The numbers which follow the port code in the data line
are arranged in pairs; two for each test. The first of each
specifies the test parameters, and the second the reguired
resuit. Four sets of tests are used on the 7400 (see Table
3.8). The first test takes each input high, and looks for a low
output. Since ones are used to denote high PIA output on
any given bit. the code for the first test is 54 {ie {1x32} +
{1x16}) + (1x4) + {1x2)). The result of the test shouid be
zeros on bits 8 and 1, The code for this is (Ox8) + (0x 1), or
zero. Had the required result been high outputs from the i.c.
on these two pins, as it is in the remaining tests, the result
code would have been (1 x8} + {1 x 1}, or 9.

The remaining test codes are constructed in a similar way,
&s may be seen from Tabie 3.8, and the program stops
testing a device when, as it looks for the next test code it
confronts a new device number. When perfarming the whaole
repertoire of tests, or when searching for a particular device
number, it uses the -1 in line 10000 as an end indicator.

USING THE PIATO CONTROL SPEECH OUTPUT

In the December 7980 issue of P.F. Dr Berk described a
Speech Synthesis Unit which can be used to provide a
microcomputer system with a vocabulary of 24 or 64
spoken words. This unit cannot be easily interfaced to Com-
pukit because Compukit possesses no user port; and even
when the unit is interfaced via the 2114 memory sockets,
word timing probiems are encountered because such an
arrangement provides no way of monitoring the Busy signa!
from the Speech Unit.

The PiA on the Decoding Module provides a simple way
of fully interfacing the Speech Synthesis Unit to Compukit,
and at the same time gives us an opportunity tc examine the
use of the peripherat control facilities provided by the 6821,
These wilt be used in the present instance to monitor the
state of the Synthesis Unit, and inform Compukit when the
unit is busy outputting a word, and when it is ready for the
next. But first we will look at the simpler question of how to
imerface the Speech Unit to the PIA without monitoring the
Busy signal.

PIA INTERFACE

The Speech Unit requires six parailel data lines to specify
the word to be output. These may be connected to the
lowest six bits of either port of the PIA. Apart from the Busy
line, which we shall ignore for the moment, there are two
other lines to consider: Latch and Start. The former requires
a positive-going edge to cause the 74174 data latches on
the Speech Interface Board to capture data on its bus. The
requirement for the Start fine is that it be taken low 1o trigger
the output of & word, and ieft in that state until the word is
completed. :

These requirements may be met using the remaining two
bits of the chasen port of the PIA. Bjt 6 of the port should be
connected directly to the Latch Enable, and bit 7 to the Start
Hine. Software can then be used to control their status,

To cutput the word “four” for example, the following com-
mands would be executed after initialising the PIA for output
on all 8 bits of a port:

POKE A, 128+ 4
POKE A, 64 + 4

A is 81340 for port A of the PIA (or 61342 for port B}
The first command takes the Start line high, the Latch low,
and places the number 4 on the bottom 6 data lines, The
second commaend triggers the latch by taking bit 6 high, and
inftiates speech output by taking bit 7 low, while maintaining
the data on the lowest 6 lines. Technically the Start signal
should come marginally later than the Latch, but the above
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This initialises port A for output as usual, but in fine 140, it
places 254 into control register A. it may be recalled from
last month {see Table 2.1) that the control registers for ports
Aand B may be directly accessed, and are iocated at 61341
and 61343 respectively. With 254 in CRA, bit 1 of the
register will be high, and bit 0, zero. This sets up the condi-
tions shown in the third row of Table 3.10: ie the interrupt is
disabled, and the flag will be set high on # positive going
transition of CA1.

The program then monitors the sontents of hit 7 of the
control register. It should print out g string of zeros, in-
dicating that the fiag is not set. Closing the switch in the cir-
cuit of Fig. 3.11 wil set the flag. and cause the program to
print out a series of 128s.

The flag will remain set (and the 128s will continue to
register} even when the switch is reopened, in order that the
CPU can monitor the flag wher it wishes without a risk of
missing the control fine signal. To clear the flag, one must
read (or write to} the associated datm register of the PIA,
Thus if we insert the line:

210 X=PEEK (A}

into the above program, the screen will register only one
128 after any switch closure, subsequently registaring zeros,
and indicating that the flag has been reset.

PERIPHERAL CONTROL OF SPEECH OUTPUT

We are now in a position to use control line CA1 {or CBR1
which functions similariy) with the Speech Board to inform
Compukit when speech output is complete, The Speech
Board Busy signal goes low when speech begins, returning
high when a word is completed, The Busy line may thus be
connected directly to CA1, and the data 1 placed in bit 1 of
CRA, and O in bit Q. This will cause the flag at bit 7 10 qo
high at the end of each word output, and the program can
simply inspect this bit, and enter a waiting loop unti it
returns high, before outputting the next word. The full con-
nections for the interface are given in Fig. 3.12.
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SPEECH PROGRAM

These principles have been put into practice in the
program listed in Table 3.11. it performs four different func-
tions according to a menu printed out &t the start. "1~ gives
the full 24 word vocabulary of the board, "2 counts 1o any
predeterminad number. 3" speaks g string of figures en-
tered via the keyboard: and 4" initiates a dice routine in
which a random number from 1 to 6 is spoken at sach press
of the Return key.

incidentally, this last routine Uses an apparently un-
published facility of the RND function on Compukit. Calling
RND{X} wili give a random number independent of the value
of X for all positive integers. But f X is negative then this has
the effect of “seeding” the random number generator to a
position dependent on the value of X, and can thus be used
1o start off the generator at s new point.

All four of the routines described make use of one or more
of the digit and speech handling routines at lines 1000 and

Practical Electronics March 1981

I OREM INTERFACING UEIOI PROGRAN #
& REM SPEECH ROUTINES
00 AmEIIL0
12¢ POEDA+L,D
130 POEEA,2%3%
LAG FORER+Z, 254
250 FORAL= 170141 PRINT 1 NEXT
210 PRINT 1. YOCAGULARYM
2 PRINT,Z. COUNTING"
230 PRINT, 3. RraDOuT™
240 PRINT,™i. pIep™
258 PRIMT:PRINT:PRINT
6T INPUTAE
270 CRARGOTOIO9, 450,630, 750
B4 COTOZO0
0% PRINTIYE
320 FORWHmDTZI
130 GoSURZONG
340 EEYT
56 COTO200
453 PRINTIPRINT
S0 LPITT CQUET TOTAL™AD
410 FORWeOTOAD
480 GOSUBLOOR
490 FORAR=1TC10001HEXT
500 NENT
510 RUTO260
600 PRINT:PRINT iPRINT
E10 PRINT,"IKPUT NUMEER S$TRING®
670 INPETES
625 Whatprang
E30 GOALRIOTO
840 GOTOZON
750 REM DICE
760 PRINTIPRINT:PRINT
175 PRINT,”BICE RoUTIRG™
JBD PRINT YENTER RAKDOM BUHBERM
90 1WPUTAR
00 ATmERD(-AS)
210 PRINT:PRINT"  PRESS RETURN FOR BACH THROW®
E20 PRINT,."  PRESS f TO EXTT
£30 POFES30,1
240 PORESYOER, 223
ES3 AR=PLLE(57088)
360 TFABm2ISTHENPORESID, 01 GOTOIOD
B0 IFARCSUVTHENRSD
BEG Wk INT(TH6ARID(8))
890 GOSDE2G00
00 BOTORGD
SIC ERM
910 REN
1006 REM
1550 1IB=8TRS (W)
L0560 PRINING
1070 FORWIWZTOLEN (W)
LEBC WRSmHIDS (W4, W1, 1)
1985 WAdwVAL{WWS )
14090 GUSURICOD
1100 WEXT
1200 EETURN
REN
-

REM

30 REM SEEECH POKE
POKEA, 1 284
POKES, 6Ltbd
AImPEER{A+1)

G AI~ALANDIZR

b TFAImOTEENZOIG
PORAGmITOI00: RERT
2126 RETURN

Table 3.11. Speech handling program

2000. The first splits up & variable W into a sequence of
digits WW (or if entered at 1070 does the same for a string
of characters W$). These are then output sequentially by the
speech handling routine at line 2000, which simply "speaks”
the digit Ww, waiting until speech output is complete before
a Return is executed either to the first subroutine or to the
main body of the program. This is achieved in lines
2070-2100 by examining bit 7 of the PIA contro! register
fora t.

These two routines should be found useful in other ap-
plications of the Speech Boerd.

NEXT MONTH we wili introduce an Aralogue Board
which plugs directly into the Decoding Moduie to provide
Compukit with an AY-3-8910 Programmable Sound
Generator, 2 D/A converter, en 8 channel A/D converter, and
a 6522 Versatile Interfzce Adaptor, allowing counting and
timing cperations, as well ag providing & second 16 bit in-
put/output port.
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