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DIGITAL RESEARCH COMFUTERS
F.0.BOX 401565

GARLANLD» TEXAS 75040
214-494-1505

INTRODUCTIOM?

This sound effects board wutilizing two of the General
Instruments AY-3-8%210 rrosgrammable sound denerators a2llows wour
computer to denerate an infinite number of real time comrlex
sounds. Each stereo chir’'s sounds maw vary in comelenity  Ffrom
simple tones all the way urte trirle tones with frecguencd SWEEFS
mixed with noise znd modulzted by an envelore control. The turesy
and number of sounds rFossible is limited only by gour
imagination and wour comruter’s memory size.

FEATURES!:
§-100 Comratible
Two GI AY-3-8910 Sound ICs on bﬂarﬁ.
Two on board audic ames for stereo effects.
Two low level oulruts available for external ames.
Frototuring areaz on board.
Four I/0 rorts availasble.
FC board 1s solder masked and silkscreened.
Gold rlated contact finders for long life.
This comelete kit includes all rartsrsockets»[Coreto.

Board is buffered and liberalluy bhwrassed for trouble
free orperation.

Ilesigned for auick and easy assembly.

addressable as anw 4 of the 254 available rorts.

Compatible with Sound Command Language (S5CL tm)
Frodrams .

Works with either 8080 aor Z-80 CFU.
CFU is free to do other tasks once a8 souwwd 1s started,

Frodrammed I1/0f does not conflict with system memorw.
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FARTS LIST
40 rin IC sockets
16 rin IC sockets
14 rin IC sockets
2.2K resistors
1K resistors
2.7 ohm resistors
+01 mfed Bupass Disc Carps (value not critical)
+1 mfd. Cars
4.8 mfd »1% UV Tantalum (value not critical)
+33 mfd »>25V Tantalum (value not critical)
100 mfd 14V Electrolustic
10K to S0K Trim rots
TO-220 Hestsinks (with hardware) for voltadge redgulators
780% 45VIC Voltade Regulator
7812 +12VDC Voltade Redulator
7400 (or LS) TTL Gate
7404 (or LS) TTL Gate
7410 {(or LS) TTL Gate
7474 (or L.5) TTL Flir flos
8242 (or 74L5266) TTL Gate
74347 (or LS or BT?7) Tri-State Buffers
LM3B0O (46121462-1) Audico Ames
GI AY-3-8%910 Sound Chirs

FC Board
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General Construction Hints

For soldering we recommend a 32 watt soldering rencil. nDg o NOT

use a8 soldering dgunll! Use small diameter (such as 22 Ga.)
rosin core &0/40 alloy solder.

Keer the soldering rencil CLEAN with 2 wet sronde or cloth.

After comronents such as resistors or cars have been solderoeds
use a8 small rair of diadonal cutters to remove the exwcess lead
lel'lﬂth ¥

Observe rolarities of a2ll tanmtzlum and electrolutic cass.,

For 2 rrofessional grpearance insure that a1l sockets are
mounted flush asgainst the FLC board.

LIMITED WARRANTY

Nidital Kesearch Computers warrants all comeonents 1in this kit
to be free of defects in material and workmanshis for s rperiod
of 20 daus. Ang defective rarts must be returrned to us and will
ire rerlaced at no chardge. Any board suorchased as =2 kit which
malfunctions during the warranty eeriod and has  ~ot been
subdected to azbuse arnd has been assembled with ressonsble care
will be rerzired or rerlaced (our ortion) at no charde.

Ang unassembled kit rurchased from us mavs be returned within 14
daws of receirt for 3 FULL "no cuestions asked®" refund. NO
reason is necessarg. he above limited warranties zlso aerprluy Lo
kits assembled by DR!Comeuters.

Ang board which is not covered bw the above warranties will D
reraired at a cost commensurzte with the work recuirved. This
charge will not exceed $20 without srior arerroval.

This warranty is made in lieu of ang other warranty exrrossed or
imrlied and 1s limited in 21l cases to the rerair or reslacemenl
af the kit involwved. Absolutels no claims are made for bLhe
guitability or reliability of this Product in anwe arerlication or
sustemrs and we are Iin no  way reseonsible  for ans case of
conseauential damadte. I the terms of this warrantuy are not
accertabler the Froduct must be returned for 3 refundg.
Retention of the rroduct bw the customer shall constitute o
adgreement that he has read and accerts the terms of this limited
Wwarranty.
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ASSEMBELY INSTRUCTIONS

{ J Give the PC board 2 dDood wvisusl insrection for ETRL
obvious defects. A few mirnutes srent here could zave hours of
work later.

{ ) Usimg an ohm meters insure that there are no shorts
between Buss rins 1e2sarncd S50,

4 ) Install and scolder 14 2in sockets in IC locations
1¢293910:11+12+13v14+17rand 18, Note that there is 3 noteh or
indentation on each of the IC sockets. Theze should be ariented
in the same direction as the small dot on the FC board. Each
dot signifies rin #1 of each [L.NOTE: Do Not instsll sockete in
locations 15 and 22 To do so would eliminate +the heatsinkindg
for the LM3IBO audio ames.

£ 2 Install and solder 14 sin sockets 1 locations
4rSrBr¥r19220:21y and 51.

i o) Install and solder 40 rin sockets in locations & and 7.
{ ) Install aznd solder the 2 LM3B0O audio amys= 1n locations
15 and 22. Insure that Fr1n one of the devices 1% adJdacent ko

the nols on the board.

{2 Instzll and solder the 13 byrass cars i locations
Cl-C4CH-CPC12-Clé. Notet: caracitor CS is not sed.

Gy Instzll zand solder .1 mfd ca3rs ir laocations £10 g
Ci7.
} Install and solder the four 100 mfd cars LI locations

A1C1B8:LC22 and C23. Observe rolaritag.

Covd Instzll znd solder the &.8 mfd =15V tantalums An
locations C12»C20rand C24. Observe rolarita

Cine) Install and solder the .33 mfd 25V tantalium cay at
location C21. Observe the rolarity.

{ ) Instzall and solder the 11 2.2K resistors i1 locat tone:
Risd—-bs9-15.

L) Instzll and solder the 2 1K resistors in locations i
armi 3.
[ Install ard splder the 2 2.7 obm resistorvs i1k loestions

RE8 and 17.

{14) Install and solder the 2 trim #ots at locations RY andg
Klé.
&) Hount and solder the 7805 voltade reduglator with its

heatsink in location Z146 using the hardware suprlied.
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[ S Mount and solder the 7812 wvoltade resulator with its
heatsink in location Z23 using the hardwsre sueelied.

ey Flud the board in wour sustem (Frrefersblwy using an
axtender board). Using either regulstor mounting tab as drounds
measure the outrut of each redulator. The 780% should measure
5V + ar - 5%, The 7812 should measure +12VDE + or — 9%. if
either regulator is defectiver reslacement is necessary before
comrletind the bhosrd.

() insert the 7400s in locations 1Oy12vand 13, Be
evtremels careful to match rin #1 of ezach IC {(denoted bw a small
noteh or indentation) with the small dot on the board.

LG Insert the 7404 in locations 11 anct 14,

{2 Insert the 7410 in locstion 2.

{ ] Insert the 7474s in locations 1 and 3.

(= Insert the B242s (or 74LS52646) in locations 17 and 18.
£ Ingsert the 743467 in locatiomns 1920y and 21.

[ Insert the GBI AY-3-8%910s in locstions & and 7. Mote

these are HMDS devieces and should be hardled using static
electricity rrecaution.

L )] It i¢ & dood idea to reseat the zbove srocedures adaines
double checkinas wour worl for mistskes. Alaos recheck Lthe
voltade redulstors for srorer oreration.

() Before cvonnecting the sereaskers: set the +trim rots  to
arrroximatels the center of their rotstion.

INITIAL SET UF aND USE

The first +thing that wou  should do before truing to use the
Sound Bosrd is to read and studws the GI  AY-3-B%910 Dala Manuazl
included with the kit, This book will #ive gou an urderstandindg
aof how the sound chir works., Try to memorize rades 3 and % of
the manuals thies will make rrodramming easier. To understand
the sound chir 13 to understand the sound board.

Hidden Gotchas in the Dats Manuald

The internal redisters sre referred to by their octal number in
the  manual. Femember RBasic talks in decimal, znd most sustem
mornitors talk il hex: It is recommended that wou obtain a2 dgood
8080 or Z£-80 rrogramming csrd which containsg  hexrs  octals
decimalry arnd ASCIT ecuivalents.

The table shown on =ade 47 on the dats manual is for 1.79 mhs
clock compared to the 2,00 mhz clock used from the $-100 buss.,
Resister 7 {(Enable Redgister) is #11 imrortant: and is active
low: Nothing will work unless this  register is  trested with
utmost care. Also RY controls the direction of the 10 rorts A
and B.
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Aall of our software eresumes that the bosard 1s addressed at
rorts 80H thru 83H (128 thru 131 decimal)., To select this rort
addressy locstion S1 {(zaddress select)r position A2 thrua As
should be Jumrered or closed, Leave sosition A7 oren. If wou are
using a2 Z-80 CFU st 4 Mh=z wou must Jdumrer or close rFosition
lzbeled "4 Mhz=". This inserts two Wait states when the sound
board is accessed.

If rort BO0H conflicts with anwe of vour software svou maw use 51
to select anw other grour of 4 170 Frorts,. 81 works like this:
the binary resresentation of the desired block of rorts is
rerresented by A2-A7. A logical zero is a2 closed switcoch and a8
lodical one is an oren switchr i.es. rorts 0 thru 3 would be
selected when switch rositions A2 thru A7 are closeds orts  BO
thru B3I are selected whern rositions AZ2rA3rand Ad are closed.

Two tures of audio outruts are rrovidedr low and hidgh level.
The low level outeuts are desidgned to drive an external
amelifier such as a home stereo. These low level outruts are
marked "8 and B InFput® since thew are insuts into wour stereo.
The high level outruts are desidgdnhned to drive sreakers directly.
Full outerut is aFrFrox. 2 to 5 watts rer side, Sreakers are
connected at E3-E4 and E7/-E8 for chirs A and B resrectively. A
gregker imeadance of B obhms or more is recomnmended. Shellded
audio cable is necessary to connect the low level i1nruts {(E1-E2
and ES~E&) to wour external  ame., It is wvery imeortant to
obhserve rroper grounding  rractices. All evern E numbers are
droundry and 311 odd are signals.

The most imrortant thing to remember is that the 6T chiers are
subsystems of their own. These subsustems sre totally controlled
by the contents of each sound chir’s 146 resisters., The main
function of wour computer is to initislize or modify the
contents of these redisters. As Lthe redisters change the sounds
rroduced  ohanse. The main function of the %-100 Sound Effects
Board is to errovide the hardware interface between wour comruter
and the sound chirs.

The internal redgisters are not directlys addressable. Kedister
arddressing is  asccomelished by Outruting the HKHedister number as
ddata to the EVEN port numbers,. The register nunber 15 latched
internalls bw the sound chisr and anticirstes that the data to be
loaded to that register will be Output to the UDD sort on  the
mext board acoess. 50 rememberys 11t takes two Outruts to loasd
data into  the sound ohigs registers. Excesrtion: since the
Fegister number is latchedy 1t 1s rossible to cortinually modil g
the SAME redgister’s contents once the Redister rmamber 18
apecified. Thizs is nice for frecuency sweerss ebo.

For most swstems the auickest waw to talk to the $-100 Sound
Effects Board is wviza RALIC. If wour BASIC has INFUT and OUTPUT
commandsy thern woun sre in bhusiness ! If wou canhot wse BaSlC
thern 1t will take the machine code i1nstructions INF (DBEH) and
QUT (D3HY to talk to the bLDoard, Wie do wou need any 1neut
instructions?® Inewting from the 0DD srorts reads the contents of
the last latched Redister. This is & programming aides allowin:s
you to  read the redisters’ data. This 1s uwuseful when You come
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ur with 2 good =zound and want to know exactly how wou did  it.
It is 2lso nice when 2 sound does not work.

The followind is actuzlly two BASIC erosgrams. Run a2t 10 is a
Frrodram to write into Sound Chie A. It asks first for which
redister »ou want to modifer then it recuests the daetas. Run  at
100 is a2 srodgram to dume a2ll 16 redgister.

10 PRINT "ALL VALUES ARE DECIMAL"

15 FRINT "IT TAKES TWD OUTFUTS TO WRITE TO A REGISTER"
20 PRINT ®"ONE TO SFPECIFY THE REGISTER®

22 PRINT "THE OTHER TD SFECIFY THE DATA*"

24 PRINT "THE REGISTER # IS5 SENT TO THE EVEN FORT®
23 PRINT *THE DATA IS5 SENT TO THE Oonp PORT®

26 INFUT "REGISTER #"sR

30 0OUT 128sR

40 INFUT "DATA":D

20 OUT 129D

a0 GOTO 24

100 J=0

110 FOR I=1 TO 14

120 OUT 128.J4

130 FRINT JrINF(129)

135 J=J+1

140 NEXT 1

150 END

Be loading the following redisters with the accomeraning dats a
mice chime sound is eroduced.

Redgister # Data
2 (decimal) £ 75
4 €L 107
7 F& 248
8 /192 14
= 1o 14
10 /79 14
11 ofl e Lt
12 AE 43
13 ofF B

Set all other redisters to 0. Register 14 ancd 195 are 170 rorts
and not used in sound Seneration.

Refering +to ragdge B of +the Datz Manualr we are loading two
differant tones into chamnmels B and © (registers 2 and 4).
Redgister 7 (Enable red.) is loaded with 248 which 1s FBH leaving
trits Or 1+ and 2 LOW. This enables all three tone channelss
idisables Noise on all three channelsy arnd sets 170 rorts & 3ivd E
for inPut only. The wvalues loaded in redisiters By 9y and 10 set

the amrlitude, The values loaded in redisters 11 and 12 set the
modulation Envelore seriod. The value losoed 1in redister 13
determiines the LEnvelore share as  shown on eode 26 (third

waveform) .
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To create the same sound vis assemblw langdusade You would use the
following Frosram.

0000 JE 02 MVI Ar02H #LOAD A WITH REG.#
0002 03 B8O OUT 80H iLATCH REG.#¥

0004 3E 4B MUI Ar4EH sLOAD A WITH DATA
00046 D3 81 ouT 81H sFUT DATA IN REG.
Q008 3E 04 MVI ArO4H s MORE OF THE SAME
QO0A n3 8O

000ocC IE &B

O00E n3 81

0010 3E o7

0012 D3 80

0014 JE FB

00L& 3 81

o018 3E 08

0014 03 80

001C 3E 10

001E 03 81

GO0 3E 0%

0022 3 80

0024 JE 10

0024 D3 8i

o028 JE OA

Q02A 3 80

0020 3E 10

00ZE D3 Bl

0030 3E OB

0032 3 wo

0034 SE FF

0034 03 81

0038 3E 0OC

0034 D3 80

0030 JE 2B

003E D3 81

0040 3E OD

0042 D3 #6o

0044 JE o8

0044 3 51 rEH

0048 ce RET +30 BALKe ALL DOHE

THEORY OF OFERATION

The 5-100 Sound Effects HBoard 1s basically a rsrallel 170 bosrd.
The basic ftunctions &are Fort Decodes lata Buffering arvd
Enablinsgs Buuss Controlr Fower Surrliesy Wait Statese and Clocock
conditioningg, This board varies Trom ki above Lt includins
audio amrs, Fort decode i1s accomelished by Z17 and 18 and switch
S1. Data buffering is handled by 219 20+ and 21, Buss control
15 develored by several dates of 22 and 210 thra 14, These dates
convert control sidgnals from the bss 1nto si14d9nals the  sowund
chig intersrrats Lnto read iyl write commancis. flé surrlies
redulated FSVDC to z#1l  digital devices on the  board. 2235
sl les regsulated +12V00C for the audio smes. 1 rrovides Wait
states necessard for processors faster  than 500 ns  colock
reriods. Z3 diwvides Buss rin 49 (Clock) by two end ortionslly
iy four. This resuires a cut of the trace from E? to E10r and a
Jumrer installed from E10 to Ell. Ttvis  will lower a1l
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freauencies and noisesy it is not  recommended wunless wour
arrlicstion reauires this effect. Z15 and Z22 rrovide hidh
level outruts carable of driving serezakers with “*room fillind
sound” . Low level outruts are also brought out,. The sound chies
are Reset by Buss sin 75 (Freset)y Buss pin 99 (FOC)s or Buss
#in 54 (Ext Clr): If wour computer does not Frovide Ext Clre we
highly recommend gou rrovide this funtion.
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