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5r ncl e-ch i orn i cnoc u ten Keybo and Inter{acp (SKI)

This docunent descnibes the so{tr¡ane pnotocole {on comnìunication Þetr¡een theevEtem pFocesgon an! the single-chip proceEsor which contnols the intennalkcyboand and Front Desk Bus (FDB).

C¡st o{ 0ev i cpEt

uC - Single-chip mic.no ui th 3 b¡sic {unctions:
t) Scans the built-¡n (intenn¡l) t(eyboand and periodicallr polls FDB fonKeyboand and Kerped d¡ta.
2, Rits as FDB host fon the mousç bz periodically polling the FDB mouse.

3) This device ¡ìEo acts as a tnanEceiver chip {on othen FDB devices. The
s¡lstem trlls the chip to issue 't iEten./talk commands on FDB.

The uC can be intenrupt¡d on polled by the s/stem¡ but it may not nespondfon up to 4.5 ms. i{ jt hes startrd ¡ FDB openetion, FDB operations cennotbe intcnnupted once they h¡ue begun or d¡ta will Þe loEt.

KEYGLOû - Allsr¡B corlìmqnícation betr¡een the uC and the Eysterl pnocesson. The chip¡ctE as ¡ holding negisten so th¡t dat¿ r¡nitten by the rL..n be read by thesvsten ¡nd data r¡nitten bv the system can be nead Þy the uC. This chip is¡lso used to genenate intennupts to the slstem, and to aid in pen{onming thei n tçnnal keyboard scen ,
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THE KFYBOâRD

The uC handles aìl keybo¡nd openations by scanning the built-in l(eybeancj and FDgfon kerpneEses. All l(eystrokee åne passed back to the syeten using the same
rnethod ¿s the Agple //e, If a FDB ke:¿boand on keypad ig connected to the ã;/3tem,

. the uC wi I I act as the FDB host and automat ical I y re¿d keystnol(eE f norn thedevices. The keyboard matnix is the sarîe ae the one irnplemented on lhe ./.te (grlpositions) so that the netrofit boand can use the existing //e Reyóoard and
kerpad.

Duning norrral keyboand openation the SKI will penfenm the {ollowing:
Check fon keystokes

Sc an k e yboan d
Scann i ng the Þu i I t-i n keyboand consi sts of check i ng {on ketpnessee. andconverting the keypness into the proper ASCII code. âuto-repeat nate iEselectable: no Fepeat or 40,30 r24r20,1S,11,9,4 l(eystrokee pen eecond.The ke'vboand r¡iì I onl y auto-repeat as {ast as l(eys ene bc ing read. I+the bu{{en (nonmally l-kcy¡ unless buf{en node Eelected whièh emplorstó-kev bu{fcr) is not enrptt than ¡n euto-repeat l(ez will be not ùe putin the bu{{rn (This pcevents thc curson, etc. fîom jumping imrnediatelya{ten long opcrations such ¡s disk acçesses, etc). The deiay beloneauto-rcpeat is al.|30 Ealrct¡ble: l/4, !/zr g,/4, & 1 Eec. The keyboand
scan nill ettenpt to inplcment the same idiosyncrasies as the cunnent
l(evboand encoder (l-key bu{{en, pseudo N-key nol lovrc incìuding
ghost ing and phantorn keys) .

tntrnn¡tional l(evÞoand larouts ¡nr identi{ied at powen-up br neading aspeci{ic location in the b¡ttery backed RAH. A comm¿nd can be executedto change the cur¡ent layout. 0n pouen-up the uC will use the keyboanCleyout specified by a cqnn¡and fnon the system. 0n neset the uC wilI ueetha lest lrvout spcci{ied bv thc solturane on gyEtem menu

A nct¡ mode, called dual specd node, doubtes the auto-repeat nate lorthe loun ¡nnær l(eys, when thc contnol key is pneesed. ThiE mode içalt¡ays en¡bled. An optionaì cxtension o{ thiE mode will ¡ilow the userto ¡lso double the nrpeat nate o{ the delete key and the spåceEar ¡¡henthe control key is pnessed. This rnode extension must Þe enabled {usingthc sctup ncnu./ control panel). Anothen optional mode ¡llows the usento ncpcrt ¡t 4 times thc nonm¡l rcpeat rate, instead of just doubre.
FDB using Kevbo¡nd/Keypad addnesEAll FDB keyboands and t(erpads wil'l automatically be hanàled by the uC.Keyetrokes nead lrorn FDB l(eyboards/l(eypads r¡ i I I be inconponated in tethe nonnal strean of keystrokes detected on the bu¡lt-in l(eyÞoand. A
connand that dieables the automatic FDB l(eyboand.,/kerpad poll r¡ill beinplementrd so that a multí-player game that nequines many kelpads canbe uscd.

Pol I
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Return Keystnoke data to system

- Key preEseE åFe Feturned by loading l(er'latch w,/ data
Normal keyboard openationE ane cornpatible with the Apple //e and././ckevboard. The Keyl atch is nead at addresE ÊC000, wi th the t-tSBindicating whether the l(ey is val id (KYSTB). AKD is nead on HSB o{addness tC010 and the KYSTB is cleared hy neading tc0l0 on ur.itinctc01x. -

- Key mod if iens ane updated eveny l{eypness
Kev rnodi{iens, such as shi{t, contnol , capsìock, 0pen Apple, sol idApple, Auto-nepeat, and Keypad ane stoned in the l(ey-modi{iere latih,The kev-modifiers latch is updated when a key is pnessed and the riStivalue is loaded into the keylatch. The values stoned ín thekev-rnodif iers 'latch nef lect the state of the t(ey modif iers when the.t(r¡as pnessed and not the cunrent state o{ the rnod i{ iene. Th i-= al I or¡e aPnognerî to nead thc kevlatch and modi{ie¡s aften a diEk openation ¡.nddetect i{ open-aPple was pnesged when the l(ey was pnessed. Curnen¡ya kev and open-apple ene pîessed duning a diek operationr e pnoEråmr¡ill detcct th¡t ¡ kcy was pnessed, but may migs the open-appre, einèit t¡¡s lct up bclone thr disk accesE was {inished. (Keistnokeg ane nonead dun i ng proD0S openat i ons) .

Bit I llodi{ien
0 I sh¡ftt I Contnol2 I Lock3 I Repeat4 I Kerped5 I Updated ilodif ien ìetch r¡ithoutó I SolidApple7 I Open âpple

kelpness

I

i{

¡

I

Bit 5 (Updetr bit) ic u¡cd to Eignifr that the nodif ien latch r¡aschenged uithout enr othen kevpnrsseE occuning. This wiil onr/ occunwhen the ICíSTB is cle¡n. Fon cxemple, i{ onli tnr control on shilt l(eyis pnessed and the ICISTB iss clean, then the uC would indicate this bysgtting thc Updatl bit rnd changing the status o{ the control on shiftbit in thc nodi{iers letch. [,Jhen ¡ new key was pnessed, such es ,x,,
then the nodifírn l¡tch wosld be updated ¡long with the Keylatch (andlffSTB is set) ¡nd the update bit t¡ould be cleãned. The modif ien'tatchwill be updetcd in only tuo ceEes: l.Jheneven a new key is wnitten intothe Kc>'latch (with the update bit cleaned) and ¡f the KysrB is creanand a modif ien condition changes (¡¡ith the update bit cle.aned).
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âppcndix B shows the l(e:¡codes genenated by the FDB keyboand. Thene are
sorne extna undefined codeE {on FDB keyboands (codes g6-126r. These
codes are handled by just passing them directlr thnough the ke;¿Eoard
I etch r¡ith the l(expad bi t Eet. TheEe codes ca.n then be us.ed as rnècno:.keys, so{tuare delined ke/s, or. function keys. The code t27 ß?F) ir
neEenved fon neset (not to be con{used with kerpad ker ó4, the DELETËkey, which will be translated inio ASCII code t7F r¡ith the kerp¡d bitset).
The 0pen and Solid Appie bitg are needed so that the uC knor¡s when iodrive the 0pen or sol id Apple outputs. Thege outputs ane driuen highbe{one the kev is Eent to sirnulate Eor¡eone pnessing the Épple ke;¡g.
Th i s al I or¡¡E the svstem to emu I ate the ex i st ing keyboand wì th the FDB
k e yboan d

Since the cu¡cent keyboald is unbuf{ened and allor¡s an ovennun tooccuF, the kev-nodifíens latch'is not alr¡azg val id (unless the keyÞoandiE in bu{{ering mode). Thene is e smal I window o{ t ime whene thekevl¡tch haE kevlr while the keyrnodifien latch has modifiens to keyZ.(Thc l(ev nodi{iers must be written. out {inst, since keylatch Eets the
KYsrB r ind ic¡t ing Þoth bytes are va'l id) . To ven i{y that thekcv-tltodifiens latch is accunate, both the keyletch and key-rnodi{iensl¡tchcs nust be nead until the data in each latch is the Earne fon twosuccessíve timÇ5. The second pain of latch nelds should be ¿t least 30usec. apect. (lf the keyboand heE been placed in Bufler l,lode then themodifien bvte is v¡lid ¡ftcn the KYSTB is set). The di{{enent methodeof reading the kevboerd ere descnibed ìater in this document.

- Kcyboand internupt node
The kergloo chip can be setup to internupt wheneuer the keylatch iet¡¡nitten to bv the uC. This intennupt can be cleaned with two dif{enentopenrtions. Typic¡llyr so{twane will nead a key then clear theintenrupt bv clcaring the nrST8. But occesional ly centein tasks, suchae a Þacl(gnound rout ine, wrnt to intencept ¡ l(ey belone it gets tc thel(cvbo¡nd. If thc softuane installs ¡n intennupt handlen that lookE fone gPaci{ic kerprQgsr the h¡ndler must alw¡ys clean the internupt,' negardlees of whethen it nredE the keyboandr on the system witi nang inen inl in i te I oop . ¡ f the h¡ndl en chooses to ignone the cunnen t l(e;, ¿¡¿not clear the KYSTB, then it can clear the iniennupt Þy neading thekcvboand.

- Keyboard bu{fen i ng node
ânothen cornraand will enahle a buf{en mode whene the uC bu{{enskezst¡okes & modif iens. The uC '¡ill send e new keystnol(e and modi{ierswheneven the ICISTB is cl eaned (FLU9H bu{{en co¡nmand, al so) . In th isnode the svstem polls the keylatch until the l-4SB ig get. then neads thekevrnodif iers latch, and {inallx cleans the nrSTB. goih iatches willstay valid until the KySTB is cleaned.

Front Desk BuE Oct. 24, tggs Page å2ó0



Reset and the keyboard

The uC wil I peníodi.c¡l ly sarnple the RESETin I ine to detenmíne whethenit should RESET the system (using the RESETout signal). It it detecte.that RE$ETin is low then the uC will check i{ botñ the C0t,lrRCrt- tiei anoRESET have been pnessed on eithen the internal on the FDE ke;uþ6¿"¿beione setting RÈSETout low. l{ CûNTRIìL has not been pnessed then theuC r¡illjontinue sampl ing the iàtennal keyboand and FbB, but uril I ont)¿et RESETout i{ RESETin is sti.l I 'low whíle CONTROL is depnee:.ed.

trlhen RESETin is ne'leased, RESETout wil l al so be neleased. I{ the FDg. CrPEt{ Apple kev had been pnessed then the uC wi'l I Eir¡ulete thi-r Þr,puiling the OAPLout line high. The syetem {inmr¡.¡are r,¡ill detect thiã a.ndinstitute a Powen-uP neset sequence, which includeE a so{tware ree.et
comrnand to the uC, which will then neget itsel{ and FDB. Even thoughRESET is pnessed the keyboard must cont inue to scan both the inter.riaì

.kevboand and the FDB keyboand, so that the status of the Apple keye canbe maintained,

The keyboand can be need by the Elstem using one o{ the {olìowing modee:

APPLE // NAOE
Comprt i bl

keyboand data
ke¡rs ane nrad

e wi th existing Apple //, unbul{ened end asynchnonoug. (Read
a tc000, c'lear Kelboand stnobc a rc010). The (0pen & sot id) Appteiust I ike on the Apple //, at so{ts¡¡¡itch locationE ic0ó1 & rc0¡2.

APPLE // F.AOE wi th KFI HODIFIERS
Enrul¡tes cxisting âpple //, but cxtends the t<eyboard date by includingkevboard nodifiens. The bits in the modifiers letch t¡hich pepFesent the status oíthe Apple kevs mev not ne{lect the same st¡te ¡s the Agple key locations 9CBó1 &tC0ó?. ly'hen the uC is nunníng with the keyboand unbu{lened the âpple keysofts¡',itch u¡lues â!x¿¡s nrllcct the state o{ thc Apple key inputs. The åpplebits in the rnodif iens l¿tch mav not be the s¡rne because the modi{iens latch isupdated as {ol I ous:

I ) l¡lhenevec the l(evl atch is updated wi th a new ASc¡ I2) If no l(eys ane dosn and the KySTB is clean, thenis updated a::
tn this unbuffened mode the uC updates the keyìatch and modi{ien latchaEynchronouslv to the svsten. To detenr¡inc whcthen the data in the key n¡odi{ienEl¿tch is accurate, use thr follæing rrethod:

t) I{ bit 5 (Updated w./o keypness) is
¡ccunate. Eet then the I atch contents ane

c ode
the r:: j'eî letch

2) Otherwise both the keyboard
read ( 30 us. apant) until
EUccaEEive times.

I atch and llod i { i er neg i stenthe data in each is the såme
shou i d be
f on two
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BUFFERED APPLE // NODÊ,
Ernu'lates Apple // node with Key l-4odif iens., but cnl:¿ sends ner¡ l{eystrekeE andmodi{iens a{ten the KYSTB has been cleaned. To use this rnode pnoFeFly both b:¿tegrthe kevboand latch and the modifierE registen, shouìd be nead, øhite the Applekev locetions (lCOó1 r $C0ó2) should be ignoned. The pnognam looks f on t¿eys.ir.ot:esbv waiting until the KYSTB bit (l'lSB o{ l(ezboand latch) is set, te{one r.eadirrg thekevboand and modi{ien latch, A+ter neading both bytes the Keyboand stnobe iicleaned to indicate that the pnegram is needy lc,n the next keystnoke.In th is mode, a prognam cån ¡l so detect if onl y a modi{ ier l(ey such a-qContnol , Shi+t, on Lock has È,een pne-<.sed. Normal'ly the modi{ier.s latch neilçct-cthe state of the nrod if iens keys when anothen l(ey r¡,¡as pnessed. Bu t i{ no l(eys aredo¡r¡n (wh ich can be detected by check ing the AKD { lag on the I'ISB o{ I ocat ioniCOl0)r the KYSTB is clean, and the Update bit (5) o+ the modi{iens reoi:.ter iÊset, then the r¡odiliers byte has been updated to ne{lect the cunnent etate al ihemodifierE. If another keypness occuns thcn the Update r¡ill be cleaned, both thekevlatch and ¡nodiliens latch r¡ill be updated, and the KYSTB is Eet. The l,{ySTBmust be clearcd befone the nodi{iens latch wi I I be updated.l¿lhile a usen can switch in this msde with exi:.ting eoltwane to pnevent thesysten {norn missing keyEtnokeE when ån ouennun occuns, it has centain sideeflects. Some existing soltware uríll ¡utorratically c.lean the strobe at centaintinesr such es colïting beck frorn ¡ disk ¡cc¡ss. In this rnode the ¡utomatic clearwill onlT gl3¡¡ the lirst kcv of a string o{ keystnokes. â'lso gince the bul{enhas no contnol ouer the Open Ap': , :.- :: -- : , existing go{tware, euch¡E genee, that rredg the h¡ndr¡are loc¡tions (¡'C0 ól I tCA¿2) rnay not íntenpr.et the

lpti: kevE pnopcrl v. In th is bu{+en mode the Appl e key sof tsr¿¡ i tch 'locat ions 9ü0ó1't 3C0ó1 t¡ill ncflrct the state o{ thc Apple ley ¡¡ts in the modif ien latch.The usen c¡n flush the bu{fer bl pnessing centain keys at thr ser¡ie time.Cu¡rently tfris l(ry e€gurnce is C01.{TR0L-0PE}.I nFpUE-OElEfE.

THE FRONT DESK BLIS r,10usE

The FDB rnouse is handlr¿ ¡útonatícally by the uC. The uC will peniodicailypgll the FDB mousc to chrck for mouse activity. l+ thc mouEc has moved orthe button pushcd, it wi I I ncspond to the FDB mouse pel ì by neturn ing tr,,robvteE of d¿t¡' The uC uill nrturn this dat¡ to the Eystem by wnitinE !,othmouse d¿ta bytes to thc lergl oo ch ip (llouEe byte Y {ol lowed by byte ,{, urh ichenables the intenrupt). Thc Bystem would check the status registen to ueni{¡_that a ñou9ç intennupt had t¿l(en p'lacc ¡nd then need the two data È,ttes,with mouse latch Y nead finst. The kevgloo would clean the intennuptwhenever thc epcond Ietch w¡s need. To prevent ¡n ouernun the uË wc,uId onIyunit¡ out nouse data when the negistcnE ånÊ empty (i.e. a{ten mouse latch )(heE been ncad by the system)

The aduantages ol this pnotocor is that the systen is c,n1;rvBL time, i+ the mouEe has moued. This keeps the numben o{thene{one the system ovenhead, to a bane rrin ir¡urn.

íntennupted at
intennupts, and

The uc won't do enothen FDB mouse poll until Þoth Þytes haue Þeentnansfenned to the system.
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Part of the'initial ization pnotocol includes the Eyetern sending the FgBaddness o{ the device to be auto¡natically po¡led. t¡,lhile this addrees wilìtrpicallv indicate the FDB rilouse ae the polled device, it is possible tospecify some othen FDB device (r¡ith one caveat: t¡Jhícheven device is pickedmust tn¿ns{er only 2 bytes. The uC r¡i'l I ignone al ì data eent t,r, the mc,usedevice i{ nrone than 2 bytes ane 9ent, sinie thene ig rro way tc, handle mc,neautomatically.)
The FDB mouse ne tunne I ó b i ts o{ date as lol ì or¡e ¡

Bit I Function
15 lButtorrlPnessed

t4-8 I Y-Delta l,louernent7 I 't,é-0 I X-Delta I'lovement

(negat ive=up r poeit ive=dor¡n)

(negat ive=l e{t r poei t ive=r i ght)

OTHER. FRONT DESK 8US COI{HANDS

All othen FDB devicrs will only be poìled when the Eystem Eends a FDB poLL
token to the uC. In this node the uC ¡cts as a durab tranEceiven {on FDBact iv i tv ' Th iE cor¡m¡nd pnotocol nequ ines that the systerÌ spec i{y the FÞB
conrnand Þvte to be transniitted. The uC wil I tnansrnit the Þyte then wait {onthe FDB nesPonst. The uC neturns data by storíng a token in the deta latchidenti+ving the date th¡t wilì follow, then senã¡ng e new data byte eachtinc the system nc¡ds the pnevious one .

lf thc tokcn stored bv the s)¡Etem ind icates a FDB I i sten cornmand thent¡ill nead ¡ll the dat¡ bvtes be{one initiating the FDB operation. Ther¡ill suspend all othec openationE until it reieives all data bytes.
Tho FDB F?sponse token stonad in the data latch wili indicate to the eystemthat thc uC is nesponding to a FDB comrnand. This token wil'l contain statusbits which indicete i{ the FDB device nesponded (data val id), how man;r þvlEE¿.nl coítin9_(trpical \v Ð, and uhethen e Senvice Request (SRAj on FDB wasdetected. Fon cxanple, only one byte will be sent back ¡{ thene wae nonesponse to the FDB poll. This byte will be the nesponse token indicating nonrsponse ¡nd SRO status
l¡Jheneven the tol(en byte o{ a mslti-byte nesponEe is stored in the datal¡tchr the uC t¡ill r¡ait enound fon I mill isåcond fon the syetem to nead thefirst data bvte. This will ¡llow the system to nead the FDB data backquicklT i+ the data latch íntennupt and system intennupts ane enahled.
lf a FDB Senvíce Request is detected and none o{ the auto-pol I devices(kevboard, l(eypad oF mou3e) are cauEing the intennupt, then the SRQ tol(enwill be written into the date latch retisten. The SRQ token indicateç., bysetting the sRO status bit, that some ÈDB device ig cunrenily requestingsenvice. The svetem should stent ncading (polì ing) FDB deuicee, when thisbit ís set, Þr sending FDB poil cor¡mands to the ùc. n device *t i.r, isnequestinE service will nespond r¡ith data when it is polled.

the uC
utl
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l{ the eveten receives e FOB r"esponse with the SRQ status clear, then it
Ehould assume that there ane no FDB devices nequining senvice. The cc,nvelseis not tnue ¡nd it may be poesible for an SR0 set etatus, which disappearslatenr to be passed to the systerû. The syEtem muet be pnepaned to neceitre
handle spurious SRO's. Fon example, i{ data is retunned from a poìl of a
device whích is not auto-polled and SRO is also set, then the SRQ mai.be
{nom an auto-poll device and could disappean when the uC automaticaìl:¿ dc,esa pol I o{ that dev i ce.

The syEtem cen send data to FDB devices
LISTEN token to the uC, f ol lor¡ed by the
This tnansaction uEes the CI'4D.,/DATA latch
syEtem to the uC.

{FDe I isten rnode) by sending the FirÊ
command bvte, then two data b:¿tes.
to ti^ans{en the bytes fnc,r, th*

0THER CC,MI,IANC)S T0 THE uC

Abon t Cor¡man d
I { the svEtem passes the abon t cornrnand to the uC, then the uC r¡ i I ì{l ush out any act ive commands. Al 'l comr¡ands wh ich nequ ine that thetransle.n data to the system using the data latch r¡ili be abnup¡rtenminated.

uC

DåTA RETURNED BY THE uC

The Special Ket Sequencç Bit
0nc bit ig ncgenved to signi{y that a special kcy sequence haE Þeen
pnessed. Th¡s bit c¡n be used by the desktop rnanager, or desktop
accessoniesr on ¡ 'er¡itchen prognem. Using the data latch, nathen thanusing the l(eyboand 'latch, al lows the uC to intennupt the system andindicete this condition, without alec, sending a dummy keystroke.

BOOT SEOUENCE PROTOCOL

ât boot tirne the uC r¡ill do gmre pneliminary initielization and then attemptto svnclìnonize itsel{ with the system by uaiting {on the SyNCH con¡nand (7)
f¡orn thc sv9ten. All othen conmands urili be ignoned. I{ the uC doeEn,treceiue the SYt'lCH conmrnd within 1.5 seconds {hen it will uge ite built indelaul tE:

t'lode byte = Al I modeE cl ean
Dcl ¡y bef one auto-nepeat= 3./4 sec
RePeat nate = 13,/gecLanguage&Layout =U.S.FDB Keyboard addreEs = 902
FDB l.louee Addness = 903

(See Appendix A - Comr¡¡and E)

A{ten thig initial ization the systenì cen
change conf i gunat i on bytes command.

change the de{aults by using the
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APPEI'|OIX A - uC COHHANOS

C0PrHAl.lDS T0 uC:

*itr*rriir** l.,lake in i t cornmandE two byte comr¡and9 r***r*irrrrr
BIT 7ó543?10

00000000
000û0tr01
00000010
t00000 I I

00000 I 00
00000 I 0 I

RESET KEYBOâRD
ABORT COI,IHAND
FLUS¡{ KEYBCÊRD

SET llODES using next
CLR HC'DES using next

byte as f ol lorr¡s:
byte as f ol I or¡E:

Bit Function

Bu{fer ltrybo¡rd rnode
4X nepeat enabled, instead of Dual (Z{) nepeatInclude Sgeccban, Delete key on Dual nepeaiDiseblo Auto-poll of FDB mouseDis¡ble Auto-poll ol FDB keyboand

00000110 * sET c0r.lFI6uRATI0t¡ ByTEs using next 3 bytes as'foltows¡Byte l:
HI nibble - Set âuto-repeat nate (3 b(No nepert on 40 ßA ,Z4 rZ0 ,15, I I ,L0 nibble - Set Delay to nepeai nate<l/4, l/2, g/4, & I sec)

7
ó
5
4
3
2
I
0

Set XOR LOCK-SHIFT node

Byte 2:
H¡ nibble - Set Keybo¿nd L¡yout
L0 Nibble - Ch¡n.get (needed fon

its
8r4
(3

)
Keystroke s./ Fec)bits)

l-anguege
centain langs.)

Bzte 3:
HI níbblc - FDB ilous.
LU Nibble - FDB keyboand

LAY0UT./LA}'{G. = C$DE:

addnçss
addn e ss

US=
DU0RAK =
SPAI{¡ SH =
CANADIAN =FRENCH =ITALIAN =
6ERI',IAN =
S1/EDI SH =UK=
DANI SH =

0
I
2
5
4
5
6
7
I
?
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0000011I sYNct{ c0t4HAND

SetE l'l0DES Þyte (See Cornmand 4 on 5 aÞove) f o'l I or¡ed E,:¿

Conf igunation bytes iCornmand ó).
l¡JRITE uC HEI{0RY

Send I byte addness ({c'n RAl4) {ollo¡¡ed by I byte o{ data

READ uC MEI'1OR'/
Send 2 bytes addnesE. o{ uC lecation (ROH or RAl,l)

READ f'{0DES BYÎE (See command 4 or 5 aþor¡eJ

r READ C0}'{FI6URAT¡0N BYTES - Returned in 0ata latch:
(I¡OTE: netunned in nevenEe orden lnorn cornmarrd ó aÞoue.¡

00Cr01000

0000 I 00 I

00001010

000t1011

00001 I --
0001----

00 r -----
0 l ---¡Þc

lcxyabcd

Byte 1:
Hl nibble
L0 Ni bbl e

- FDB mouee addnees- FDB keyboard addneEs

L an gu age
centain lan9s.)

Bytc 3:
HI nibblà - Set Auto-nepeat rate (3 blts)
L0 nibblc - Set Delay to ncpeat nate (3 bi.ts)

REAO FBD ERR0R BYTE - Returned in Data latch

Poll FDB u./Csnnand in Znd byte. T¡ansaction involves(l imit o{ I byte transfees)

Byte 2:
H¡ nibble - Set Kcyboand Layout' L0 Nibble - Char.set (needed for

abc byte".

Pol I FDB dcv i ce:
AddrcsE - rbcd
Registec- xy
Cs¡nand - lc' € =¡ t¡lkc =0 I isten

Th is assurneg that the FDB
cornmand is to either T¿lk
on L iston. Othen FDB corûrnands.lre implernented using a 2brte pnotocol (see above). I+the command is Listen, then
a 2-byte tnansfer is aesumed.

I âll commandE which nequine none than a I Þyte transfen, will automaticallytimeout in l0 ms. il thene is no rÊsponee.

T.he following cornnands will also be edded thought the exact pnotoco'l haen,t beendeterrnined zetl
RESET SYSTEI{ - Used by so{tt¡ane to RESET the syetem
CHARSET AUAILABLE - Retunns a list o{ chanacten sets which ane avaílabte inin the I'IEBA ch ip. Th is assumes that each Keyboand r'.r icnois pained r¡ith a síngre HE6A chip. pnotocor wilr pnobabr¡,nequine lst byte returned .to indicate the numben o{

L Front Desk Bus Oct. 24, lggs Page å2éó



cheråcten sets avai'lable, with each set numten to follow.LAYoUTS AVAILABLE - Retunns a I ist o{,Layoutá pnou ided by HE6A ch ip. t,ti I I usesane pnotocol as Charset above.cETKfrs Dol/N - Sends back a list o{ the cunnent keys r¡¡hich ane dor,,rn,including modif iens & both the internal arrd FDB keyb,áard.
*t*rrrrrr****i****irr*rir**rr*rrr*
RECIRGANI ZE THESE sO THAT LANGUAGES I¡,/ I.lcIRE THAN2ó LETTERS ARE AT THE E}.ID
ALSO LEAVE ROS4 FOR DAN]SH
tr*trTiItt*i*tit*tr*ilrt**r*tJÉ'*ttrt*

trtttii**trtr*ttif f rrr
0ptimize the talk comrnands sinceI* **t*.ftr**;t*t*i**f itt

they nequine only one byte tnanefenþ

Cü'î1â¡¡DS BYTES RFTUR|¡ED By THE uC:

Funct i on

Response brta if set, othenwise status byte
SRQ Val id i{ set
Desktop Hanager Key Sequence pressed
Flush Bu{{en Ket Sequence pnessed- (¡bont ???>I{ ¡ll bits clear then no FDB data val id, othenwisethc bits indic¡te the nunber o{ var id byies neceived -l(betwecn 2-8 bvtes totar ) . (001 meang tr¡o bvtes nead7,01! = 4 bytrE, etc.)

:I_
7
6
5
4
3
2-0

t
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APPENDTX B - FDB KEYCODES
CODE I KFY A?PLE // I I CODE I KEYr.lâc I t------

DIFFERENCESI I 48 I-----------ll 4? r

il
il
il
lt
lt
lt
ll

.il
*INTERT.{âT1O¡¡AL I I

il'il
ll
il
lt
lt

TAB
SPâCE

DELETE
RETURI.¡
ESCAPE
CONTROL
OPE}{ APPLE
SHI FT
LOCK
SOLTO APPLE
LEFT ARR0|^¡
RI GHT âRROI/J
DOrl{ âRRO/
UP ARROLJ

DELETE

Rl6l{T ARRtr¡( i)
t
?
+
LEFT âRRO|,.J( + )
ESCAPE
D0,JN ARROI¡J( , )
,
SPACE

RETURN
UP ARROI¡J(,/)

APPLE ,1,/
HâC

O I FFËRENTES

r ( ENTER)
*NA
rt{A
*( coHtfAt¡D)

*{ TPT¡ ÚN)

*Nâ

rth
$¡Ar¡å
r( CLEAR)

rflA

rf.¡A
ì( ENTER)

*l*
rNA

URN

0tAtrs2t D3rF4t li
516ét z7l x8rc9t v

10 I

11 .r Bt2 r Q

13 I tl
14 I E
15 r R

1ó I Y
t7 rT18r I19t 2
2A r32t r 4
22 r ó
23 r 5
24 | =
23 r I2ót 7
27 r-
28 r I
2? r030tl
31 r0
32 I U33it
34 I I35rP
3ó I RET
37 lL38tJ
39 1 .
40 lK
41 I ;42 r\
43 I ,44 I /45tN
46 I È,'l

47 I .

il
il

50
5l
çt
tâ
54

5ó
E'
58
59
ó0
ó1
é2
ó3
é4
ó5
óé
67
ó8
6?
70
7l
72
is
74
75
76
77
7e
79
80
8t
82
83
84
85
8ó
87
88
a9
90
9t
?2
93
94
95

il
lr
il
il
lt
lr
il
il
il
lt
il

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

(
)

0
I
?
3
4
E

é
7

I
?

KEYPAD
KEYPAD
KFIPAD
KEYPAD
KEYPâT
KFIPAO
KEYPAD
KÐTPAD
KFYPAD
KgYPAD

KFíPAO
KEYPAD
KEYP*O
I(EYPAD
KETPAO
KEYPAD
KFYPAD
KEYPâD
KEYPÊD
KEYPAD
KEYPâD
KEYPAD
KEYPAD
KEYPâD
KEYPAD
KEYPAT)
KEIPAD
XEYPAD
KEYPAD
XEYPAD
KEYPAD

CODE FOR RESET UP (TFFFF) & RESST DOüN (37F7F)
0then l(erpad codes ( )95) åne påssed d i rec t I ;z 1¡"u to keyl atch
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