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INTRODUCTION:
This sound effects board wutilizindg two of the General
Instruments AY-3-8%910 rrodrammable sound dgenerstors allows wour
computer to denerate an infinite number of real time comrlex

sounds. Each stereo chir’s sounds may vars in comrlexity  from
simprle tornes all the way usrto trirle tones with freuerncy sweers

mixed with noise and modulated by anm envelore control. The tures
and number of sounds rossible is limited only by vour
imadination and wour comruter’s memorw size.
FEATURES?

5-100 Comratible

Two GI AY-3-8910 Sound ICs on board.

Two on board audio amrs for stereo effects.

Two low level outruts available for external amrs.

Frototuring ares on board.

Four I1/0 rorts available,

FC board 1s solder masked and silkscreened,

Gold rlated contact finders for long life.

This comrlete kit includes all rartsysocketsyICsreto.

Board is buffered and liberally byrassed for trouble
free oreration.

lesidgned for quick and e3sy assemblwy.
Addressable as any 4 of the 256 available rorts.

Comeatible with Sound Command Landguadge (SCL tm)
Frograms.

Works with either 8080 or Z-80 CFU.
CFPU 15 free to do other tasks orice 8 sound 1s started.

Frodgrammed I1/0¢% does not conflict with swystem memory.
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FARTS LIST

2 40 =in IC sockets

8 16 #in IC sockets

10 14 rin IC sockets

11 2.2K resistors

2 1K resistors

2 2.7 ohm resistors

13 01 mfd Burass Disc Cars (value not critical)
2 +1 mfad, Cars

3 6.8 mfd 1% V Tantalum (value not critical)
1 V33 mfd 225V Tantalum (value not critical)
4 100 mfd 146V Electrolutic

2 10K to S0K Trim rots

2 TO-220 Heatsinks (with hardware) for voltase
1 7805 +5VUNC Voltadge Regulator

1 7812 +12VDC Voltade Redulator

3 7400 (or LS) TTL Gate

2 7404 (or LS) TTL Gate

1 7410 (or LLS) TTL Gate

2 7474 (or LS) TTL Flir flor

2 8242 (or 74L8264) TTL Gate

3 743467 (or LS or 8T97) Tri-State Buffers

2 LM380 (612162-1) Audio Amrs

2 GI AY-3-8910 Sound Chirs

1 FC Board

Fade

redulators

-

e
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General Construction Hints

For soldering we recommend a 32 watt soldering rencil. Do NOT
use a8 soldering dgduntt! Use small dismeter (such as 22 Ga.)

rosin core 60/40 allow solder.,
Keer the soldering rencil CLEAN with 8 wet srondge or cloth.

After comronrnents such as resistors or cars have been soldereds
use a3 small rair of diadgonzsl cutters to remove the excess lead
lendgth.

Observe rolarities of a3ll tantalum and electrolytic cars,

For 8 srofessional arrearance insure that all sockets are
mounted flush adainst the FC board.

LIMITED WARRANTY

Didital KResearch Comsuters warrsnts all comronents in this kit
to be free of defects in material and workmanshir for 8 reeriod
of 20 daus., arne defective sarts must be returned to us and will
e rerlaced at no charse. Any bhoard surchased as a3 kit wnicn
malfunctions during the warranty reriod and has not  been
subJdected to abuse and has been assembled with reagsonanle care
will be rerzired or rerlaced (our ortion) at no charde.

Any unassembled kit rurchased from us maw e returned witnin 14
daws of receirt for a8 FULL "no eauestions asked" refund. NO
reason is necessard. The above limited warranties also arsrly Lo
kits assembled by DRIComruters,

Arny board which is not covered bwe the above warranties will e
reraired at a cost commensurate with the work recuired. Thas
charde will rnot exceed $20 without =rior assroval.

This warranty is made 1in liew of arny other warranty exrressed or
imerlied and is limited in a2ll ceses to the rerair or reslscement
of the kit involved. Absolutely no claims are made for the
suitability or reliabilaty of this sroduct in anw arslication or
systems and we are in o wayg ressronsible  for any case of
consecuential damage. It the terms of this warranty sre  not
accertabley the #roduct must e returned for 3 refund,
Retention of the Froduct by  the customer snhall constitute 3
adreement thnat he has read and accerts the terms of this limited
warranty,
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ASSEMELY INSTRUCTIONS

() Give the FC hoard 2 dood visual insrection for any
obvious defects. A few minutes srent here could save hours of
work later.,

( ) Using an obhm metery insure that there are no shorts
hetween BRuss rins 1le2yand 50,

( ) Install and solder 14 sin sockets in IC locations
152y39y10y1191291314v17vand 18, Note that there is & notch or
indentation on each of the IC sockets. These should be oriented
in the same direction 8s the smasll dot on the FC  board. Eact
dot signifies =in #¥1 of each IC.NOTE?! Do Not install sockets in
locations 15 and 22. To do so would eliminate the heatsinking
for the LM380 audio ames.

« ) Install and solder 16 rin  soclkets in locations
459899919920+ 21y and S1.

) Install and solder 40 sin sockets in locations & asnd 7.
( ) Install and solder the 2 LM3B0O audio amgs i locations

15 ang 22. Ihsure that sin one of the devices is  adJdscent to
the dots on the board.

« Install and solder the 13 bhuyrass  Ca8rs ir locations
C1-C4»CO-CP2yC1L2-CLb. Note! caracitor C% is not used.

) Install and solder .1 mfd cars 1in locations €10 and
C17.
) Install and solder the four 100 mfd cars LI lacations

S119018yC22 and €23, Observe molaritu.

(G Install and solder the 6.8 mfd =15V tantalums L
locations Cl19sC20rand €24, Observe =olarity

(G Tnetall and solder the .33 mfd =25y tantalum  car 3t
location C21. Observe the rolarity.

« ) Tnstall and solder the 11 2,2K resltstors 1L locations
Rl1y4-699-15,

(G ] Install and solder the 2 1K resistors ir locations 2
and 3.
« Install and solder the 2 2.7 ohm resistors i locations

R8 and 17.

« Install and solder the 2 trim rots at locations R7?  and
R1é6.
¢ ) Mount and solder the 78035 voltade redgulator with its

neatsink in location Z1é6 using the hardwsre suserlied.



$-100 SOUND EFFECTS BROARD Fadge O

) Mount and solder the 7812 voltade redulstor with its
heatsink in location Z23 using the hardware susslied.

o) Fiug the board in wour sustem (srefersbly using an
sxtender npoard). Using either redgulstor mounting tab 3s grounds
messore the outrut of esach regulator. The 780% should measure
+SU N + or - 5%, The 7812 should measure +12V00C + or — 5%, If
either regulator is defectiver rerlacement is necessarw before
comleting the board.

(G Imsert  the 7400¢s ir locations 1Or 12y arid 13, Be
@xty Jowele caretful to matoeh rin #1 of each [0 (denoted by 3 small
mololtr or indentation) with the small dot on the board.

E ITrsert the 7404 in locations 11 and 14,

(G ITnsert the 7410 1 location 2.

) Inser. Lhe 7474 i locations 1 snd 3.

) Insert the 8242¢ (or 74L5246) in locations 17 andg 18,
3 Insert the 743467« in locations 19920y andg 21,

(G Insert the GI AY-3-8910s in locations & and 7. Note
these are MOS devices and should be hendled wusing static
electricity rrecaution.

( ) It i a8 dood ides to reveasat the zsbove srocedures agains
douwixle checling gour worlk for mistakes. Alsoy rechech the
voltade redulstors for srorer orevation.

) Before conmecting the sreakersy set  the trim sots  to
arrroximatels the center of their rotation,

INITIAL SET UF AND USE

The first thing thast wou should do before trying to use the
Sournd Roard 1s to read and study the GI  AY-3-89210 Data Marnual
included with the kit. This book will give wou an understanailng
aof how the sound chir works. Try to memorirze rages 9 and ¢ of
the marmsls this will malke srodramming easier. To understand
the sound ohir 13 to understand the sound board.

Hidden Gotochas im the Dats Marmuasl:

The internal registers are referred Lo by their octasl ruamber in
the marmal., Remember Rasic tallks in decimale and most sustem
monitors talk in hex. It 1s recommended that wou obltain 2  dgood
8080 or Z-80 wsrodgramming card which  contains hex octals
decimaly and ASCIT ecuivalents.

The table shown on radge 47 on the datse marnual is Tor 1,79 mha
clock comrared to the 2,00 mha clock used from the $-100 buss.
Resister 7 (Enatble Redister) is all imerortanty asnd 1s active
low. Nothing will work unless this register 1is treated with
utmost  care., Also R7 controls the direction of the I/0 rorts A
and R.
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All of our software rresumes that the board is addressed at
rorte 8O0H thru 83H (128 thru 131 decimal), To select this rort
addressy location S1 (address sgselect)y rosition A2 thru A6
should be Jumrered or closed. Leave wmosition A7 oren. If wou are
using a8 Z-80 CFU at 4 Mhz wou must Jumrer or close rosition
labeled "4 Mhz". This inserts two Wait states when the sound
board is accessed,

If rort 80H conflicts with any of wyour software gwou may use Sl
to select any other dgrous of 4 I/0 rorts. 851 works like this!?
the binary rerresentation of the desired bhlock of rorts is
rerresented bw A2-A7. A lodical rero is 38 closed switch and a
lodical orne is an oren switchy 1., rorts 0 thru 3 would be
selected when switch rositions A2 thru A7 are closeds rorts RO
thru B3 are gselected when rositions A2yA3rand A6 are closed,.

Two tures of asudio outruts are rrovidedsy low asnd hidgh level.
The low level outeuts are designed to drive an external
amelifier such as a home stereo. These low level outruts are
marked "A and B Inrut® since thew are inruts into wour stereo.
The high level outruts sre desidned to drive sreakers directly.
Full outrut 18 arerox,. 2 to I watts rer side. Sreakers are
connected at E3-E4 and E7-E8 for chirs A and B resrectively. A
sreaker 1mredance of 8 ohms or more is recommended. Sheillded
audio cable i necessasry to conmect the low level insuts (E1-E2
and E3-E&) to  wour external ame. It is verws imrortant to
observe Frorer grounding  sractices. All evern E numbers are
groundy and s8ll odd are sidgnals.

The most imrortant thing to remember is that the G6GI chirs are
subsystems of their owns. These subsystems are totally controlled
by the contents of each sound chir’s 16 redgisters. The main
function of wour comruter dis  to dnitislize or modify the
contents of these redisters. As the redisters chandge the sounds
sroduced change. The main functionm of the $-100 Sound Effects
Board is to rrovide the hardware interface betweern wour comruter
and the sound chirs.

The internsl resgisters are not directly addressable. Redister
addressing  is  accomrlished by Quteuting the Redister number as
datas to the EVEN sort numbers. The redister number 15 latched
inlternsiiy Dy LNe sounG ohir ann snticirates tinat the dats to be
loader To that resgister will ne Thitegt to hne D00 sort o the
next Doard 8ccess. B rememeery 4V Takes two ocueeats to load
data into the sound chirs registers., Excertion: since the
Register mumber is latchedy it is rossible to comtinually modifw
the SAME redister’s contents once the Redister number 1s
srecified, This is nmice for freauerncy sweersy etbte.

5

For most sustems the auickest waw to talk to the $-100 Sound
Effects Board is vis BASIC. If wour BASIC has INFUT and QUTFUT
commandsy then wou are in business! If wou cannmot use BASIC
then it will take the machine code instructions INF (DBH) and
QuUT (D3H) to talk to the boasrd. Why do wou need any inrut
instructions? Ineruting from thne 00D rorts reads the contents of
the last latched Redister. This is 8 srodgramming aidy allowing
40 to  read the redisters’ data. This 18 wseful when wou come
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uF with 3 go00d sound amd want to krnow exactly how wou did it.
It is 3lso nice when 3 sound does ot work.

The following is actualluw two BASIC rFrodgrams, Run at 10 is a
Frodram to write into Sound Chir A. It asks first for which
redister wou want to modifws therm it reauests the data., Run at
100 is a3 rrodgram to dume all 16 redister.,

10 FRINT "ALL VALUES ARE DECIMAL®

15 FRINT "IT TAKES TWO OUTFUTS TO WRITE TO A REGISTER®
20 FRINT "ONE TO SFECIFY THE REGISTER®

22 FRINY *THE OTHER TO SFECIFY THE DATA®

24 FRINT "THE REGISTER # IS SENT TO THE EVEN FORT®
253 FRINT "THE DATA IS SENT TO THE ODD FORT®

26 INFUT *REGISTER #"R

30 0OUT 128yR

40 INFUT *DATA"D

30 0UT 129D

60 GOTO 26

100 J=0

110 FOR I=1 TO 16

126 0UT 12844

130 FRINT JsINF(129)

135 J=J+1

140 NEXT I

L3O END

By  loasding the following redisters with the asccomraning dats a3
nice chime sound is rroduced,

Redister # Iata
2 (decimal) 75
4 107
7 248
8 16
Q 16
10 16
11 2595
12 43
13 8

Set 8l1 other registers to 0, Redister 14 and 15 are 1/0 rorts
and not used in sound derneration.

Refering to rage 8 of the [ate Manualy we are loading two
differant tornes into charrels B and © (registers 2 and 4),
Redister 7 (Enable red.) is loaded with 248 which is FB8H leaving
bits Oy 1y and 2 LOW. This enables all three torme channelssy
disables Noise on 31l three charnmelss and sets 1/0 rorts A and R
for insut only, The values loaded in redisters 8y 9, and 10 set
the amerlitude, The values loaded in redisters 11 and 12 set the
modulation Envelore reriod. The value loaded in redister 13
determines the Envelore share as  shown on radge 26 (third
waveform).
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To create the same sound via asssembly landguade wou would use the
following srodgram.

0000 3E 02 MVI AsO2H s LOAD A WITH REG.#
0002 n3 8o ouUT 80H yLATCH REG.#

0004 3E 4R MVI A»y4ERH sLOAD A WITH DATA
0006 n3 81 OuT 81H sFUT DATA IN REG.
0008 3E 04 MVUI A»04H yMORE OF THE SAME
000A D3 80

000cC 3E OF

000E n3 81

0010 3E 07

0012 n3 8o

0014 3E F8

0016 0n3 81

0018 JE 08

001A n3 8o

001C 3E 10

O01E 03 81

0020 3E 09

0022 n3 8o

0024 3E 10

0026 n3 81

0028 3E OA

0024 n3 80

oo2cC 3E 10

002 03 g1

0030 3E OR

0032 n3 8o

0034 3E FF

0034 03 81

0038 3E 0OC

003A 03 80

003C 3E 2R

003E 03 81

0040 3E OD

0042 03 8o

0044 JE 08

0046 n3 81 s FEM

0048 Co RET y 50 BACKY Al DUNE

THEORY OF OFERATION

The $-100 Sound Effects Roard 1s basicalluy a rarallel I/0 board.
The basic functions are  Fort lDecodes nate Ruffering arct
Ernastolins, Buss  Controly Fower Sumrliesy Wait Statesy asnd Clock
conditioning., This boasrd varies from the asbove bDu 1neluding
audio amrs., Fort decode is accomslished by Z17 and 18 a3nd switch
Ol late buffering is handled bw Z19y 20y and 21. Buss control
1s develored by several dgates of 22 and 210 thru 14. These dates
convert control sidgnals from the buss 1nto sidmals  the sound
oL interrretsy tnto  read  and  write commands, Llé surrlies
redulated +5VDC to all digital devices on  the board, L23
surel les reaulated +12V0C for the audio smes., Z1 erovides Wait
states necessary  for erocessors faster tham 500 ns  clock
Fer 1o . Z3 divides Buss #in 49 (Clock) by two and ortionallw
w four. This recuires a cut of the trace from E9 to E10y and a
SJumFer dnstslled from EL10 0 to Eldl. This will lower 311
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frecuencies and noisess it is not recommended unless wour
arrlication requires this effect. Z15 arnd Z22 srovide hidgh
level outruts carable of driving sreakers with ‘*room filling
sound". Low level outruts are also brought out. The sound chirs
are Reset by Buss min 79 (Freset)r Buss rin 99 (FOC)y or BRuss
#in 954 (Ext Clr). If wour comruter does not srovide Ext Clry we
highle recommend wou srovide this funtion.
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