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INTECDUCTIION

The 7800 Fro-Sustem Kewbosrd is 2 computer keubnard that slugs into tho
rignt hend (rlawer 2) Jdovstick zort of the 7800 Pro~Swustems traneformins it
inte = low-ernd home comruter, Thnis comsnter wses the ssme rerivherzl s the
Atarl nhome comruter line. This #uide is intended 40 prrovide the necessary
infermztion for software develarers to use the kevboard.,

This is the first version of the spftuzre guide. A% suchy 1t will
#robebly contzin several errars in 1t If weu noticre such a2 errors sleasso
contact me ASAF so that I czn correct it in future versioms. Alsor this is o
softuware guider not a8 hardware srecificstion.

LEXBO&RD_CAEABILITIES

The 7800 Kevboard is carable of rerforming two masin furnctiome. Ones it
Turnctions 23 8 Tull stroke kewbtosrd with 2=-key rollaver. Twos 1t srovides
gooess to I/0 devices such 28 rrinterss disksr the ATART 1410 Prosram Recorde.
zetle recorders.,

The kowbosrd is 2 43 kew Tull stroke kegboard, The lawout is idemtical
e the laeocut of the kegoozsrd on z2n ATART 800 Home Comruter. Tre five
uriction kews on the right of the kewboard haeve differzoat lzbels. The tor i@
elled helrs and the rnext 4 heve different geomelris shares #o lebels. The
kowtboard will rrovide 2-kew roliover, That isy if wou ware to it & zng B ozt
the s=zme timer then derress C zleny then relesse &r and releree By Lhe
rezelt would be the kew rresses “AHRCY, This mzaw seem & hil stremage at firel
this sort of sequence herrens ouite often with toceoch toristsa, The
zrid surrnris rereat kews for 21l kews. It should ose noted Lthct holding
down &t once defests the Z-lkey rolloverds mo kewe will be wcent unlil 1 ic
released, This does not arelw to bthe CONTROL or SHIFY kews., Usz of COMTROL
ard SHIFT 23t the same time will not slwazse work (&% on SYhe atsri 28000,

The keuvboard has an ATARI dswunchronous Serizl Insoat/Cutect (SI0Y bus
connector in the back., Throush ii: socess to exicsting ATAERT 1/0 devices igo
rrovided, All time criticzl furctionms sre hendled be the kLevhozrd., The
following devices can be sursorted Lhroush this connector? disk drivess
rrinterss the 1010 FProgram Recorders znd Lhe 850 interfaoe modole,

The hewboard also has two awudio Jdazchks Lo emnasble il to connect te ordinse-
vzssette recorders. The kewpozrd surrorts resd a2nog wrile record oreraztions.,
The wewbozrd uses the szme record format Tor csssettes se used bw Yhe ATART
Go¢ 2% for ithne erograzm recorder. The dats format uvsed i similar Lo that wuse
be the fAssle IT for tere storaoge.
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GETYING.SIARIED
haow to rrogram the hkeuvbonrd it is necessary tog underetand
srotocoles used to talk to the kewbeerd, (NE This is not
¢ use the standard communicstion routimes currently
IC directore 2nd discussed in sectior 8.3 Firct z diasram
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Figure 1. Hzrdwzre interfazeoe bhetween 7300 FPro-Sustoam and kewbosrd.

I¥ the kevboard iz rlugded into the risht-hand Jdowstick sort (23 is
stzndardly the KCLE line is read as the MSER of INFTS (dust z¢ if it was the
tire button on a Jowstick), the BCOLK lime iz bit 2 of - SWHCHA: znd N2-00 zre +he
3 LEE s of SWCHA. Limes D2-DC are hi-directionsl. The direcstion is wunger th
contral of the becse unit thowush CTL3WHA. :

\

i Clock Limes?

‘ There zre two clock lines! BCLE and KOLK. BOLK iz hit 3 of BUCHA, It i

| urder the control of the Bzse units hence RELE. It should be comnfigured as

! outrut slwawse, This receuires bit 3 of CTLSWA to pe set o 1. FCLKE i1 tihe
kewbhoard’s clock line. It is rezd 3¢ the MEER (bit 7)) of INFTH, This is the
same g 1T it wae 5 fire button on 2 Jowstick.

| All communicstions

it Communication

Frotocoal

are initiasted bue the base unit (the sofiusre ranfning

an the 7800 Fro-Suestem’. To itnitiste communications the basse unit togsles
BOLK. To resrondy the kewboard will todgsle KCLK., A1l 2Z-pit commumications
reauire 1 2nd only 1 togsle from each comrornent (the base uril and Lthe
Lewhoard),
To send 3 bite of detsz to the keshoard! .
0 The base unit configures 02,0100 as outzul,
(Set 3 LEER‘s of CTLEWA to 17g.)
1y, The b2ee unit rits velid dete onm D2s01:.00 =nd tossles BLOLK,
{This m2e be done simulitarecuslv,? ~
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27 etz must be kest velid until the keybozrd togsgles KCLK.
To receive 3 bhitz of datz fTrom the kewbosral

) The base unit configures D201 00 25 inrut,

{het 3 LSB'g of CTLSWA to 07'5.%
1. The base unit tosdles BCLK. (Reauest for datz)

2). The kegboard tosgles KCLK when data iz wvalid,.
(Dezte will staw wvwalid until nexit ROLK todsle)
Sending 2 bete 2t 2 timed
T send or receive 1 bDete of dztz requires I 2 hit communications. The

dztz 15 sent lesst significant 3 bits first (thern middle T then urrer 2.
Thuz: to send 2 buyte whose value is 710413 1RAIBIZIE2I01 100 the baze unidl

woulds:
17 Semd 3 hite with D2 = b2y D1 = bl arnd 0D = L0,
Zy  SQend T bite with 02 = bSy DI o= D4 Bhd D06 = RIE.

o? ernd DO o= bé.

I

A Bend 3 bits with 02 = X {(don’t careds D7

To rezd 3 bute witn velue D71DA1DS D4 3210l in0

a2y Tl = bls and DO = 00,

1 Read & bits. 02 =
iy Reed 3 bits. g = iy Il = by anag DO = b3,
KD Fead & hits. L2 = X Ui = 7y aod DO = hé,

kKevboszrd Commands?

The kevboard is sel ur s a slave rerirheral device., Thet iss 1L will
zlwavws rerfaorm functions in resronse to commands from Lhe basse unit, For
examntler if the base unit wigshey the kevbozrd to function s$ 2 heshozred: the
pese unlt sends & SCAN-KEYROARD command to the kewboard., The bkewebozrd would
ithen comnmence kewboard sczm.

ihe keuwbogzrd is set ur Lo have 2 nested command structure. The tor leve.
commands are SCAN-KEYRBOARD: SI0-OFPFRATIONs PROGRAM-RECORNER-OFERATION:
CHZSETTE-REZCORDER-OPERATION: and RETURN, The first four pererstions will be
siscussed 1n detsil below, The RETURKN orerstion is =0 oreration rresent 21,
1 levels of the nested command sitructure. It is defined z: relorping the
tewboard ta the commarnd level hisher wur the Lree. For the tor levels RETURN
merely leaves the kevhozrd in the Loz level. .

All commaends to the kevposrd zre 3 hits landg. Thues 1% onlye takes ocne 3-
Bit communication to send 2 command (1 harndshzke), The RETURN commsnd is
defined to be the value 7 on 211 loevels. It ¢ tnis delinition thal 1z the
kee to csenehronizing with the kecboard.
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Sunchronizing!?
The base unii iz ‘swnchronized’ with the kewboard when each agrees what
the state of the clock lirnes =res znd what level the kewhosrd ie ai in it
command structure., The base unit can be sure that the clock ling statec zre
in sgreement if it tozsles ROLKy and the kewihoard resronds with 3 tosgle of
KCLK.  To ensure thnat the bewbrard is at & khnown command levels the hase unil
should send the kevboerrd eroushn RETURN commsnds so that the kevbhosrd is
guaranteed to be in the tor level,

To senchronize with the kegbozrdy sssuming the kevboszrd is =zt 2 rendom
Froint in its command tres,

jt}

[

13 Read the purrernt KCOLE state.
2) o 420 Ltimes
33 ToZ«le BCLK with 02-D0 = 7,

43 Look for KCLE togsle 123 times. It not found. GOTO ctes 1.
I Tound then loos,

pote - the 420 loor vzloue derives as follows, The bevooerd coaulds
conceivabler be in the rrocess of sending 2 Frosroe Recorder dats sector, T4
zor 132 dats butes nust be sentsr rlus & return code hefore Lhe kezhoazrd looks
for & new comman., Trie reculires I9% tandshakes. Ther 2 RETURNE 1o get baek
to tor level {401, The SYNMCH srocedure uses 420 RETURMZ Lust in case there
15 & lomger raLh L heven’t envisioned (uomlivelaw),
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EOLLING THE_KEYRDARD

In order to rezd kew sresses from the kewboards it i¢ mecessery to woll
the kewboard, I sudeect thzt the kewboard be =olled once rer framer zs this
will 21low the kevhosrd to be eproserly debounced. Folling 1 time ser frame

n

will slso grovide for strazight-forward rereat keus,

To set the kewbosrd inteo SCAN-KEYRODARD modes from the Ltoe lavels the bas
unit enould gsenmd 2 3 hit command with the value zero {01, The kewhosard will
now e at the SCAN-KEYEQARD level, This valid commands zt this level sre GET-
KEY (0)s BET-STATE (1), and RETURN (7)Y, GET-KEY will return the current kew
#ress and thern return to the SCai level., GET-STATE will send 3 pbits of statu
informagtion and thern return to the SCaAN level. RETURM czuses relurn to the
TOF level.

fiH

Getting 23 kewl

When the keuwboard is =2t the SCAN levels and 2 GET-KEY (0) command is ser:
to ity it will return & 1 bute value to the base unit that is the current ke
rressed, The zeouence of oreratiang igl :

0) peasume kewhosrd i Ltor level.

12 Send g SCAN command (0 to kewbosrd.

23 Sermii g GET-FEY commzno (0) to keuboa;d.
37 Configure for insut from kewbhoard, (3 LEE's of CTLSWA to O)
4) Fead in current kewrrens, 4 vesd bwts grerationd

T (Ascsuming kevbhosrd reolling to continuel. Confidure for outeyt o
bevhosrd,. (3 LSR5 of CTLEWA to 1)

&1 Goto ster 1.

'.:
R
£
Hi

The 1 byte value the pase unit receives is mot zr ABCIT valuaes it
to be tranclated. The formzt of the bete is?

CONTROLISHIFTIRZ2IRLIROGIC2ICLIICO

Where R2-0 is the row mumber: zndg £2-0 is the columm number of the
metrix., Control will he ! i¥ the control kee is rressed.  Shift will be 1 37
e =hift key i¢ rregssed. Here 1¢ the translation matrix for znwg kew eressed
resuming that comtrol snd shift ara G.
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7800 FRO-SYSTEM KEYEQARD TRANSLATION MATRIX

REYFRESS I KEYCODRE } ATASCIT I KEYPRESS ! KEYZODE | ATASCT
I ! 11l ! 1
o kew I $£00 I ——— It fE 1 $70 ! £IK
=N 1 $01 | 36 I xS ! $21 ! $23
gt I $02 ! 73 I Yt | $22 t §740
‘uf [ $03 ! $79 11 - ! 03 t $460
‘7 f $04 ] £37 Fi ‘o ! $24 | T30
BREAKR ] $£00 | R ! g’ | $25 f $&4
n § EH4 I $&E il W | 26 ! $2F
no key I $G7 ! e [ 1 i | $27 I $6Z
Tt ! $08 ! $4A I 4E | %24 ! $250
HELF ! $07 ! - i1 2 { §2¢ 1 $32
fune 2 ! 04 [ - I £t ! $26 i $2n
fune 3 | 0Ok ! - il " ! $2R 1 $77
furne 4 I Q0 ! - L s i $20 { $30
h i $00 [ $48 L - i 20 ! $72
‘Y | $0E ] $20 Fl ad I $2F ! $2F
funre & ! $0F 1 e ! faf o $OF | t7¢e
ke | £10Q ! 4K [ i & | 320 | 20
G ! $11 ! $315 1l i i $31 | $3%
fie i 412 ] AT [ ] S S f $3I2 | 20
o { $13 I $74 I ‘w’ i $373 i 71
R I $14 t £33 i fn | $24 i $ 3Lk
- i $18 | $67 Pl - | £330 | $dt
‘m | $18 | $40 ] ATART ! +34 t -
ot ! 17 f $462 I ‘o i $37 I 74
17 { £18 ! $a40 P! ro kew ! $318 t -~
4 ! $19 | 34 i Esc I $319 [ $LE
Tt f 14 | BAF i EQL f 3o I G0
T J $1H i $72 I TAR ! 3B ! $7E
e ; 1 | 3 |1 BREFACE | 30 ! &7
T ! E K } thHé 11 CAFS ! $30 ! —-e-
i ! $1E I g£2C 1 no kew ' $3E | -
far | S 1F | 74 11 no kew | p 50 i -

Srecial kedcs

BREAK - The brezk kevy hss 2 code of $05. In order to imelement the mormazl

brezk hew fumchtionmr the pese unit code must recoagnize this kew, Noter the

prezk kew i1s a2lso zecessible through the 3 bit status information {(see below:

CAFE - The cars kew has o code cof ¢330, Tre cars kew functicon iz left Lo the
=)

1]
poese unit gode.

ATART ~ The ATARI kew {(ths rectandgle that is half white snd half black) hiee
code of $34.  The uwse of this kew is arrlication dererndent. For exserles Lhe
word rrocessor uses it to wnderliner andg BASIC uses it 8s 2 rayuvss bew. The
ATART kew can be accessed thoudgh the % bit stetus imnformelinn fcee bhelaw),

HELF - The HELF hkew has 2 code of 409, The hase unit code itz surected to
recogsnize Lthe helr bew, i
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FUMCTION kews - The 4 function kews helow the helr kew (2-% in the matriv
above) are lzbelled with geomnetric shares. Their uss is arrlication
derendent.,

REFEAT KEYS

Since the kew rrese returned bow the kevbosrd is 2lwsve the current koo
neing rressedr the bage unit code is reseronsible for srogrzmming reretitive
b, The following zlzoritnm seems Lo work well.

START
RetTimer =

= GF
ldKewy 1= 05

MewKew (= GetKewm() H Getkew dgelts a kew rross from the kechozrd
If HewKey = O Then O0ldKee 1= 0F RetTimer (= 0F RETURN (D)
Flse

If RetTimer < 0 Then Goto DoRereatl
Elze
GotMewKew! )
OlokKes = Mewulkepuwd RetTimer = 307 RETURN (NewkKew)}

lolRere
.

11
NewKews & $ZF <ix (UOldKew % $3F) Then Goto GotNewKew
Elee RetTimer i= RetTimer - 1%
If RetTimer = ¢ Then RETURN (033

Else

=)

RetTimer = 44

FETURN (KewKew):
Motes - This rolling routine should be calied once 3 freme ( 60 times &
secondl. It doesrn’t do the ATa=CII tramslation. If railed once » framee thio
delze before 3 kew sterts rereating = 30/60 ceconds (1723 zre the rzte of
kezetrobkes while rereating = &0/7&4 (10)Y rer secont. Time cowmezricson on Newliewe
masks oft the Control znd 8nhift hite so that the uvge of Lthoee bews 1= lees
rone Lo errors. (Tre tueping "AY 2nd relezsing the ahift tew lst.) The FID
girectore (discussed helow) containsg an isxlementation of kewbosrd rclling in
the file KEY.S

Kewpoeard Status Information

T

Seme arrlicetion:s have fournd it convenient to tostetus inTormation freo
the pewshozard while not zetuslly reacing in 2 full hew. To boetatus
informatiany send & GET-STATUE (1) command to tne kewpasrd. Tie kevhoard wil
return g 3 bit stztus and then return Lo the SCAN level.

T M

The format of the 3 bits iss
ATARI TANY | BREAK

it

RREAK 1 if BRE&K kew cyrrenlls srressedr O otherwise.
AHY = if anw kew is currentle rresceds, O otherwize.
HATART 1 if 4TARI kew is currently rressedy O oLherwicse.

I
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Here i¢ 2 little pecksround information nn hnwe the bewbosrd works st the
SCAN level, These notes zre intended as zr a3id to detudsing.

1Y  When S5CAN modes

code 0.

the kewphosrd ist enters

codes
rew
Lloo

or z statue
checking for 3
send two Getkeu’'s
to wzit until secan

2) After sending a keurress
the kew mstrix sgsins before

arrlication tries to

the 2nd will have

SCETE
that 4if an
esch other)y

the 1st

eride

Levrrecs sent will b

the kewboazrd Zoes off and

This means
(rignt after
cending 2

commared.
euickly
+ A]AE;O!

GetStatus commang will cazuse a new scans uerdoeting the value of the Leusrress.

I The kegboard only scans the keubosrd after 2 GetKew pr GelShatus,
S0y if an arrlication does 2 GetKews therm waits 4 minutess and then does
grother GetKews the returned code will be 4 minutes old, Triig ig only true 1
the kevboard is left =zt the SCAN level for those 4 minutes.

49 The retionzle for the kexboard working 5o described is that & DetkKeo
or GetSteztusr if cazlled onece rer framers will reseond immedistelw. This is &
Pig time savingsz for agrrlications which #0ll in their kermel {(most do this).
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FERINTER?
DEVICE IN! $40 FOR SI0 FPRINTERS & THRU 830°S FPARALLEL FORT
COMMANIDG S

FREINT LINE

WIDTHY» AUX2
MODE

£57  AUX1 = FPRINT MODE ($4E NORMAL> $53 SIDEWAYE., $44 DOUERLE
= DOM‘T CARE UWRITE OPERATION 40, 29, 21 RYTES DEFENDING ON PRINT

GET STATUS - 483 AUX1y AUX2 = DON’T CARE READ OFERATIOM - 4 EYTES.

Commor: SI0 BRudgs

Here is 3 listing of common hudgs srodramming the 85I0 imterfaces as well
as susgdested solutions. Most 'of them have been mentionedr in ressingrs zhove,

1) 510 orerztion causes loss of suenchronization with kewboazard,
z) Too few or too many dsts bwtes were resd/sent.
b)Y FReturn code was not checked,
¢y Error code was read when no error/not read wnen there uwss an ervor.
) Forgot to rezd/send the checksum. ’
a) fGttemrt to use kevbosrd for other oreraztions during SI0 orerztion.
Commonler #0lling the kewvbosrd for BREAK.

29 SI0 device times out.
a) Hardware error {(check EI0 cablesr rower etc.). If mothing seems
wrong then tre the susrected device on e Atzri Home comruter.

Y Kernel or other interrurt driven code runs toe lomH.  Tre with DIMA
off to diszble NMI‘s. Solutions use flag Lo cut off kernel.

) Too mucnh DMA time {(mever been encountered).

it} On & write orerztions eceending too much time betweern cending data
pute sende cause rerisnerzl to time ouwt., :

] Cammarnd frame ie incorrecl.

33 Ferivrheral sends NAK in resronse to command,
& Checksum celoulated incorrecily.

47 Framing error.

@ On 2 read orerstions Lhe base unit waits too long betwesn reading in
reading in dats bwles {commonly due to pttemerts to rrocess date while
roading il dnd. Recommended rrocedure ie to reszd dats fremes into @
ouffer znd then 2rocess.

Hartwars error.

.

'
[

i) Undefined error.
2 Please let me know AZAF.
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c) Send the 1lst zuxiliary bhute.
i) Send the 2nd auxiliary bule.

@) Send the checksum of the command frame. (Same checkzum =2z SI0)

3} Serd the timeout value (in seconds). The kevbosrd will look for
COMFLETE this long before timing out.

4) Send the remzinder of the datas butes to be writlten.
o) Sernd the checksum of the dats butes.
61 Fegid inm 2 3 pit return cods,. It the code = ¢ then done.

7} If code <> 0 then read z 1 bwie error code.

Hotes?

13 If =z write oreratiorn does not works trw it with DMA off. If it werks
thenr the base unit code is rrobable sending the data byetes to slowlw. The
splution is top short-circuit interrurt driven code during 5I0 orerations.

20 Femember to send all dats hetes znd the checksum,
3 Femember to omlu rezd the eorror code (1 buwteds if the return code is non-
270

SI0 DEVICES AND COMMAMDG
Mere is 2 short list of 8I0 devices snd command frames. Hore comrlete
irnformation czn be obtazined from the 5I0 User’s Handbook.
ODISK DRIVES
Nevice ID‘s != $31,%$22,%4323,%34 (DISK DRIVE #‘s 1:2,3,4)
Commands
GET STATUS -~ $53 AUX1:4UX2 = LON'T CARE READ COMMAND - 4 RBYTES

FUT SECTOR - $50 AUX1 = L&E SECTOR, AUX2 = MSR SECTOR WRITE COMMAND - 129
BYTES

FUT SECTOR (WITH VERIFY) - $57 AUX1 = LSE SECTOR, AUX2 = MER SECTOR WRITE
DOMMAND -~ 128 RBYTES.

GET SECTOR - $52 AUX1,AHX2? = LON’T CARE READR COMMAND - 128 EYTES.

FORMAT DISK - $21 AUXI-AUXZ = DON'T CaARE READ COMMANL - 128 RYTEX
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3) Send the timeout value (in secornds). The kewvboard will look fov
COMFLETE this long before timing out.,
4) Receive the number of bwies surerted, Same number 2s sent in 1.

9) Receive the check sum of these butes,

&) Receive 3 3 bit return code. If code = 0y then done.
7) If code <> ¢ then read a 1 bote error cods,
Notest

1} The keubozrd will zlwaus send the srecified butes of datzy avern if ro
rerirheral is sresent. It sends dummw datz 1if it times out.

2} Failure to read in the return code ors where zerrlicabler the error code
will result in loss of swenchronization.

3 The fnllowing error codes are suerorted: $54 = Timeout: $44 = Framindg
errort $4E = device sent HNoAckrowleddge {usuallys checksum eproblem).

4y Thne SI0 sraotocol defines checksums a3s the dne bute sum of 211 dasta butes
with the carre zdded bsack in ezch time.

) Fe sure the datz lines are confisured in Lthe correct direction during ezach
nreragtion, To send datz to kewboards configure for outewut (TLEE’ g of CTLSWA
{located a2t $2B1) to 1. To receive data from keubozrds ineut (3ILSE ¢ Lo 02,

&5 When rezding datz from & disky it is verw imerortarht Lo reszd in Lhe butes
2% auickle zs rossible. MA can stay on. Howevery interrust coriven codes
such 2s the kernels ought to be short-circuited (icse. return g2 close to
immediatelwy s« is feasible),

) If 3 read failsy and the device is there and rowersd onr» trz2 Lie same resd
witn OMA off., If it then worksrs the fault is rrobably with interrusi code,

I it doesn’t works the blame is srobable wour read code.

SIO WRITE OFERATIONS

To get to the SI0O WRITE level from the 8I0 levels send & 1 command., Here
15 = cummars of whzt the kechoard exesects during an SI0 write oseration.

13 Send the first date bete Lo be written. This is done s s to #reciselw
tiwe the sar between the CHMD frame scocknowledse from the rerisherzl znd the
ztart of the datza frzme.

20 Sernd the number of boetes to be reazd,

) Send the command frame s¢ follows

a) Sernd the SI0 device 1II.

=] Send the S5I0 comsmand bete.

’
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SIO_OFPERATIONS

The second mzdor carsbility of the kezhozrd is suprart for the Atari
Asgnchronogs Serizl Inrut/0Outrut Bus (gka the S8I0 bus)., The kevhoard susrorls
orerationg that send dastz frzmes to serirhersls (WRITES) a2nd those which
receive data framezs from rerirherals (REAUS)., The immediste orerztionss those
involving no datz (currently surrorted by no rerirhersls) 2re ot directlu
surrorted., JImmediste orerstions could be srodrammed a: READS of 0 butes of
datz. )

10 orerations zre zceomrlished from the €10 level of the kecehoard, To
et to the SI0 level from the TOF levelr send srn SI0 (value = 1) command. Tho
5I0 level suprorts 3 commzndss,s These asrel

13 READ oreration - caommandg = 0
2Y URITE orerztion - command = 1

3) FRETURN - command = 7 (Returns to tor level)

The keuboard SI0 surrcrt was desidgned so that the interfaces for READ and
IRTTE orerztiomns were similzr. There is rlenty of room for common code (see
the FIC directory S§I0.%),., The orerztions will take cazre of 311 time critical
code with 2 notzole excertlions. Orney when reading datz frowm &2 rerisherals the
hogse unit must resd it euickle enousn so that the puffor in the kewbesrd does
not overflow. In sractice: when rezding 2 disks Lthnis means that DHA czn o slew
on but zny interrurt driven code must return auicklw, Twes when writing date
to 2 rerirhersly the bese unit ca2n not srend large amounts of Lime betuween
sending out data butes. Againy Lhis mezns that interrurl driven code must
return auickly. '

SI0 READ OPERATIONS

~

To rezech the 5I0 READ level: the hase unit gets the kewbosvd to Lhe S5I0
level and then sends 8 O command. Note that a3t the concluszion of the SI0
READs the kewboard is back zt the 510 level. The keuhoard gxrecis tho
following sctions from the bazse unit code

1) Send the number of ouwites Lo be read.

2 Sernd the command Trame z2s follows

) Send the SI0 device I,
) Send the 5I0 commeand bwte,
o) Send the 1st suxilizry bulte.

o) Sermnd the 2nd puxiliare bwete.

=])] Send the checksum of the comwand frame. {Same checksum 2 SI0)
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EEGGEAH_EECORDEE -BEERATIONS

The 7800 Kewboard surrorts the ATART 1010 Frodram Recorder. The
orerstione surporbed are RFEAL record zng WRITE record, The record znd data
foarmsls zpre idernticzl Lo those used bs Atari Home Comruters. Here is & auick
summary of those formats. For more detziled informationr see the ATARI 0S5
User'e Buide and the ATARI Home Comruter Hardware Manusl.

lizta Format
Rits are uritten a2t 8 rete of 400 Raud,.
Rits consiel of marks (17s) and sraces (07s).
& merih i+ 2 frequencwy aof G327 Hx.
& erace is o freauency of 2995 Ha,
Eech balte has g 5£art bit which is 2 sracey and g ster bit which is =z mark.

There nre 132 buyles in 3 record. The peies aret
Futes 1172 Marker butes. Easch egual fo $55. Used hse the kesbozrd to
seliust to the zctuzal sreed of the program recorder. :

Febte 2 Dontrol butes Gives informetion datz bwies which feollow. $FC
- Tizll dste record (128 buetes). ¢Ff -~ rarticsl dats recordy lensgth of
dilix will be in the 128th data bute., $FE - end of filer followed bw 128
serno betes,

Futes 4-131) hatas bhutes, If cortrol = $FAy then bete 131 = length of
valid dets in record.

Fule 1331 Checksum of dats betes, FEausl to 1 bete 2um of 211 other
Lwtee im record (including marker s2nd control buwtes) witn fHe carry
ddded bork i ezch adgditicon and zt end of summation.

g file consists of o
i A 20 second mark tome lesder,
o An= numper of dats records,

an encd-of-file recorc.

geliing to Frosran Recordsr Level

T sel Lo Lhe Frosram Recorder Levelr assuming the kewhosrd is at the Tor
Tawel s osend @ PR {2 rcommand to the kesbosrd, Opee =21 the FR levele there are
: 1ig commandsd ReadRecord: 03 WriteRecord, 15 and RETURN» 7. RezdRecord
L' rizad in s date record snd remain at the PR level. WriteRecard will write
et dats recosd and remsin el Lhe FR level, RETURM will return the kevhoard
Lo obhe TOF level,

READ RECORD
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To besin reading in & record from the Frogram Recorders send e RezdRecord
commantd (value = 0) to the kewbosrdg, The kewbosrd will send the following
dei.o to tbte kevhoard,

The control vaslue for the record,

b

128 nals buies,

The checksum for Lthe record. (Motey this includes the two marker bhutes
which 2re never sent to the base unit, Init check sum to $B8A to zccount for
Lhis,)

f oreturn code bute, It not eauval to O the error means the progran
recorder timed out.

Hotes:
1 Ee sure to have bhe Joustick rort srorerly configured for rezding in data.

2 IT 2 bed checksum is receiveds and its not Just bad tarer 1 sroblem might
be Lhat the bese unii does too much rrocessing betwesn datz bwles and that the
Lewbozard buffer aoverflows. Toe tests tre runping with 0IMA of fr and Just
sutbing deatae into 2 bhuaffer,

a0 The erogram vecorder will rnot start until the rezd record command is

-~ ]
LESUeG.

Writing 2 Record

To det to the WUriteRecord level from the FR levels send & WriteRecarsd
ronmand (value = 13 Lo Lhe kesbosrd, The kevbosrd will then write out z dats
recaord contzining 128 dats bwetes arnd remazin 2t the PR level. The kewboard
exeacbs the following behavior Trom the besse unmil,

1} Send 3 bote equal to tne leagth of leader tone to be writtern, Tre time in
seeonds le arproximatelw eouzl to 8.1 X the bhuylte. The Tiret record in & file
should be sreceded by 20 seconds of lezder tone. The standzred welue for 20
secanas is 208, To mzintzin comratibility with Atari Home Comsutersy the pre-
record tone {i.2, bhe lesder durztion before 211 other records) shouldg be
ezl Lo 3 seconds.  Tie value fTor 3 seconds is 32, {Mote - Atari BASIC znd
ohhers surrordl & CSAVE which saves tokenized BASTC with leaders of .25
weconds,  BASIC for bthe 7200 deoes Fussorlt thnis festure and attemests to resd a
record so weritten will fa2il. TP it is desiredrs 2 velue of 1 will write a
rocord With 2 legder of 0.02 secords, fodats record takes zhout .70 secondz

Lo writer excluding the lesoer bone.

o Cend Lhe 2 marber boles, Yzlue = 95 and $55.
30 Sernd the conlrol bele.

20 Sand 122 dates hulwes,

_—

03 Send the checksur for 211 buwles sents: excluding the delzg wvalue,
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Techniczl Notes

1% Proablems cen zrise it 2 file is written out with short rre-record tones:
and bhen resd bzeok zssuming long tones. The usus?! resuslt is a time oubt error:
Lhogsh 2 checksun error is sometimes hit.

2 The srodgram recorder hes a motor control line. Inm order to stor the
motors caune the keubozrd to exit from the FR level, Thusy 2 rrodgram cen read
a recards erocess the date et its leisurer and ther read sznother recordi sll
by stor=ing the motor. MNote that this will rnot work unless the ere-record
tore is 3 seconds lorne or longer (head shird,

3} Remesber Lhat the tare must be rositioned manuslle., As with the SI0
hardwares < 4004 check on the 1010 Frogram Recorder is toe make sure it
an an fdtari YHome Comeoater.

4% & comson Cchecksum bug is to fordget the 2 marker hutec.,
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CASSEYIE _RECORDEE_OFERATIONS

The 7800 kewbosrd zllews ordinasry csssebte recorders to bte used as
storede devices, To use & cessette recorder reeuires twe audieo Jdacks. Use
the first 4o connecl Lhe ezrenone outrut of a cassetie Lo the left hand
cormector on the back of the kewbosrds the seconds to cornnect the micrornone
inFut or & csssetite to bhe right hand conmnector on the kevpoazrd, Im tiis
ceser cight and lefi refer to direction when locking st the back of Lhe
bevbosrd, Note thsat Lie kesbazard has o control over Lhe motor of the

Tu resch the CASSETTE level of the keuwbosrtds send a CABSETTE commaznid
(value = 3% when Lhe kewbosrd iz st the TOP level. "The CASSETTE level has
Ihree valid commzndss REAU records value = 03 WRITE recordry vazlue = 13 and

ETURNy wvalus = 7, READ resds & 128 bwits data record and remz2ins st the
CASSETTE level, WRITE writes 2 128 bute data record znd remsins a3t the
CABSETTE levei. FRETURH returns the keuboard to the TOF level,

Neta Format

The kesitosrd stores datz onto = tare cessette in a manrer very similsr to
Lhat vsed bw 1he Asrrle II1. Indeedy if & tasre rlaver does riot work on on
Arsley it is unlikely to on this sustem. Here is g shart sunmzry of the dato
Fiaprat,

The dalte 18 selfl clocking.

Faooh it consiels of 2 sdges, {An edge is a trencsition from 45V to ground or
SITETUBRTSE, ]

Boone 1 two edges in 3 milli-second (1000 Hr, )

S mero iz two edges in 0.5 milli-seconds (2000 Hzx.

Sobhete i B hils, Mo aharl or atos bites,

teen record begins with f senchromization edses =t 2500 Hz. (& snort 0,
Borecord dis 130 bheles, The structure is the came a&s for the srosram recorders
exeert the two marker beles are omitted, In short!

13 foocuntrol bate. #FC - full 12€ bute datz record. ¢FA - wprtizl date

recordy sctusl lensgin in 128th data bote. $FE - end of files dets 311

PERTOES .

20 128 dats bhwutes,

e Checksum of 211 other buetes in record,. Checlksum = 1 bhete sum of 211

beles Wwith ecarrwy added paclk in.

o file consists of 20 ceconds of leader torne (211 1’z)s followed by zny rumber
ef ddets records (ezch with there cwn leader tone)s followed bw a3nd end of file

CEO R
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READNING & RECORD

To ot to the REAT record level from the CASSETTE levels issue 2 READ
command (velue = 0} Lo the kesboard, The Lewposzrd will transmit the 130 boles
from bhe reunl encountered datz record and then remsin 2t the CASSETTE level.
Remember thst Lhe mobtor can nol be controlled e the keubozrd. Once the READ
is issueds the kewhpard will send the following toetes.

The control bute.

128 dats belec

The checksum bole.

A 1 Wbwtz error code, IF not = 0» then error is 2 timeout error,
Notesl

13 Tf & cassette has & low rzss/ hidh #8ss filters rrorer oreration requirves
Lhat the low rass filter be disabled.

7y The duration of the lezder tones before records iz under the control of
the hase unit software. T the leader is too shoris FTOCESEINS betwesn
records may nol be rossible.

WRITING A RECORI

To WRITE & record to & csssetle tases iessue the WRITE record command
‘walue = 1) from the CASSETTE level. Thiz will write = 1320 buete dzte record
‘4 the cassette =nd then remain sl the CASSETTE level. tfter sending tne
HEITE commiands the base wunit code should?

HE Send the lesder tone durastion to ihe kewboard, This 1 oprte wvzlue ceunses 2
“ader tone Lo be written wikh cilue = 0,17 ¥ itself (in second:s). The
Tesder tone befere the 1si rec f = file should be 20 seconds leons: &0 &
Celue of 117 is reauired. 1¢¥ Lhe bzse unit code Just rezds the other records
into = buffere 3 value of 1 is arrrorTiate. Ifs like BABICy substsnitial
comrutation ie done betwesn recordes 3 seconds misht be ysed (wvalue = 18,
Gementery the psesetle’s wotor Is Mot under erodgram or kesbosrd control.

o Sond the record control belte.

Fend Lhe 128 date beles.

SN Sens Lhe ohecksum of the control and datz buelas.

TECHNICHL. NOTES

1 me with o the 1010y files uritten out with short ere-record lesdersz» must De
haobh it oin o8 menrer cousebible with snort leazders.

T Nol =11 cassettes will work with the kevboard, In genersl: if 1t works on
ar Asrler it Wwill work witnh = 7800,
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3) EBe sure to check for timeouyt errgrs after 3 bad checksum, If the kevboard
Limes outy it still sends domme data, Thenr it semnds Lhe return code.
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THE_EIC_DIRECTOEY

INTRODUICTION
The FIC directore 135 & directory of 4 source files pantzining 502 source
cade which exsrcises the 7800 Fro-Sustem Kewboard’'s carzbilities. I+ i=
called Lhe FIC divectors after the FIC 1470 micro-rroceszor in the .ewboard
The directore iz internded Lo spped rrogram develorment for the kevhoard. B

coes of the souree 15 arrended Lo this marnuals
Communicstion Routlines - COMM. T

Fyere bewbosxrd =rogram iz doimg to need Lo cunchronize to 2nd communicate
with the kesbosrd. This directore contains the routinecsy and the RaM uszde
Lhie reguires. The koo entrae roints gret

CYNCH () - This roubtine swnchronizes the base unit with the kewbosrd. It must
he called hefora zne alther teshoard routine.

SENDE (&) - Send Lhe pwie in register A to the kechogrd.

READR () - Bead & Feon bite kewboard, Retu}ned in redgizter A.

cTNTI (&Y - Send the I ol 1 gizpificant bits in A to the hkeubosrd.

rEADNT (Y - Read I biks feorn Lhe lkeghoaro. Returmed zs 3 LER‘s of A,

Y 511 Lhe other source Tiles 2ESUnE the exiztence of COMM.G

o Nete Lhat the Jowstick sord iz zlwaus configured for cubteut excert when
St lly reeding date fron Lhe kewboard.

cewhoard Foelling -~ REYLWE

-

This source File imrlement: kewhoard rolling, It hzs = twere shead buffer

s handles kewcode to ATHEECTT 4renclation. Kew entre roint are:

vl ¢y - Folls the kewvboard. Lioes *translation to aTaSCIL. Hazmdles rereat
ety To work aortimsllws should be ralled once esch froame (LI drivenT®l,
Mite Lnzt this POLL rouline janpres 211 Controel Shift kews.

poTe ffr - Puts the caontents o A into the ture zhesd buffer. Used bs FORLL.

fap zlso be used Lo ipewrt chare intoe buffer from main lime code.
GETC (Y - Gets 3 kew from t=ee zhesd buffer. Returned in £,

a1l Crerztions - §I0.8

This source file i1melements 20 2I0 itnterface Jimi}§r ta the SI0 entru
roint in the Qrerzting Swslem for the Ateri Home Comruters. The entre soint
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for Lhe code 1s¢ SI0. The code will cause the orerstion srecified bw the
evicve Control Elock (lzhel RAMSIO) to be executed. The Y register has the
return corde a2s well s¢ SIDSTAT. Hote that & sood returs code is 0y mot 1.

FAMSIN

SyOnEy ns 3 LEVICE Th

3143010 s BI0 COMMaMD
HBTOALKE s AUXTLIARY BYTE 1
SINAUX2 ne AUXTLIARY BYTE 2

SI0RALDR DS
SI0OBLEN ns
EINTIME ng
SIDETAHT e

ANTIRESS OF DATA BUFFER
LENGTH OF DATA RBUFFER
TIME OUT VALUE IN SECONDS
METURN CODE

T TR TR TP TS

P o2 pa B et bA b b

Hotes

1) IT the 510 command is 2 write orerztions the uepser hit SIOCMD should be
turned on,  Thussy FUT SECTOR (WITH VERIFY) is not $57s but $07.

23 If this code does not work in wour erograms try running it withoutr DMA.
Tf thet fixes Lhe sroblems the likelw exeslanztion is that wour interruasdl
diriven code runs too longd chort circui? it with 2 flag. If it =+ill bombs
wibb THA offy meke sure that the kewboerd is swurniched before SI0 evecutes and
"magt Lho comsurnicstion routines work.

raet driven code 2bttempiing to rall Lhe

9 fmothner common Dus 1S r
o s breinmg Lo execute,

bevbosrd whilst bthe 510
Frogram Becorder/ Dazsette Oreration - TAFE.D
This scuarce file imrlements reed and write record for both the 1010

etbte recorders. There is 2 high degres af common
fee kew entye soints ared

SPOETEN recarder shod
vogde borlween Lhe 2,

RESDRED () - Reszds = dots record into TAFERUFF. Setz ur TAFPELEN zod TAPECTRL.

WEITEREC (A) - Writes & dats record from the datz in TAPERUFF, Felies on
THFECTRL anmd TaAFELEN,

Mote - tie LB3E of TAFEFLAG is set for cassettee and clesr for the 1010, Bit &
uf the csme flag i¢ used bw WRITEREC Lo determine if the record i the 1ot to
e wribtten, Thie file isc somewhal wesiefuyl of kaM, '
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Lrhe rreliminsry version of the softwsre suide. Az suchy it
thorefullw few) errors. Ang errors should be broush®
revise the suide. Suggeetions for revising the

Good luck. o

This it
srobeple contzing some
to me zliention so I can
format are slso encouradged,

6719784 21325 zm
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