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080vn KUillOIJSVOU
,

KEIIJEVOU
Mia o86vn EUPOUc; 10 xapaKtnpwv

n onofo I-JnopEf vo OUVEPYOOTEf ~E TnV nAOKETO LOU ~IKpoOnoAoYloUl 8958252 ~E ~vn~n Flash

~X£1iiaOT] uno W. Watzig

To m:pHpEpEIOKO aUTO KUKAw a nau npoo-
pl<CTQt Yla lTlv nAOKtTQ TOU lKpoEAcyKn;

8958252 ~c ~vfJI1~ Flash, ~a~ OivCl tva KU·
Al6~cva KCi~cva eupau<; 10 XapaKn'uxuv xp~.

ot....onoiwVToc:; 086vt<; ....£ 611:iTa~TJ KOUKioov

(dot matrix displays)

To aVTlKe:iIJ£VO IOU cip8pou auTOU OKOlly£:

Tot yVWOTO. &v tXOUllt fl6'l aaxoATJ8ti oe:
apKttO 6p9pa 1-1£ TO auarrUJOTQ KU,)..tOI.U::VWV

IlllvUIJOTWV; H amivTT)Ofl £ivai KOt val KQI 6Xt!
ITO 6pBpa (nou O~~OOIctiTI]KC OTO E/lEKTOP
TOV Itnn:1l6pIO), TO OVTiUlOIXO KUAI~&VO

KdlJEVO \..l£TOcptpoVTOV ana tvQV unoAOylOll')

OTOV 89S8252 ~tow TTJ~ DClPIOKf)<; OO~
RS232. ITO OUYKCKPI~tVO oUcmj~a 0 cn~p

yaoni" t"pent va A~66v£l roue:; Xapa.K'TT)
pee:; KOI va TOUe:; IJ£TQTptm::t at KQtOAA*C:;

6ua6lKtc:; QKOAOu9ic<; lJll1<Piwv Yla Tf)v OOrrVIl·
011 TWV llov66wv dot matrix, £vw TOUToxpova
I5laX£lpl~tTOl TO nOAunA£Y~cvO Ol'iIJOTO COti-
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YTlOl')(; TWV ~ov6Owv aUTwv.
ME: ~la TlpWTTl ~aTl6, 11 600uai d5to TOU KU

KAW~OTCX; TlOU 6A£nOU~E: aTO IXTilJo 1 q>alvE:
Tal va ctVOl 11 i~la. EVToUTOU; 0TJ1V ouyKE:Kpl

~tV11 ncpimWOll TO ~ovaOlX6 ~JiJJo TOO .u;u·
nvou~ KUKAwlJaTCX; 6plOKCTOI at: tva f;E:XWpl

OT6 KUKAw~a ~lKpaCACYKTl1 ~c TTJV ~opq>~ TTJ~

KlIpTQ~ TOU AT89S8252. To npay~oTlK6 KU
KAWIJO, nou onE:(Kovl~E:1 TE:AlK6 TO KUAl61JE:vo

Kci~EVO 10 XOpaKniPWV DC ~la 016TO~~ Ow
~E:Ka oeovwv MOO IJtiTpo<; KoutdOwv, ctvOl

tva Ol-IlYW<; noBIlTlK6 MTTU.l.a. Bt6alO 0 00

YKCKPI~tV~OXCOlOOll~nopouolm:ct ~CPlXt~
CIOlN1'JBIOTC~ 1016TTJTC~. Ol 016<POPc~ AClToop
yic~ noo a<popoUv aTOV t.A£vxo TOU KUAI61JE:
YOU KCllJtVOU IJnopoUv va OPlaToUv IJC TTlV
6otiBclo cv6c; nAIlKTpo'\oylou PC TO onolo

ouv15tUOl onE:UeE:io~ OTO KUKAWIJO, KOeW~

cnlO11~ KQL on6 TO KUKAWIJQ lllC; OCtptOKti~

eupo~ nou 6p(OKCT01 aTl1V nAOKcTa TOU IJt-

KpocACyKn;. EmnAtov, aTO KUKAWIJO ncplJ.alJ
66vE:TOl KOl tva OAOKAIlPWlJtvo oov poA6l
npaYIJOTlKoU xp6vou, TO OS 1302, tTOI <ix:rrc
cnpcnc va un6pxct 11 15uvOT6TTlTO 'TT'l<: ancl

K6vt011~ IlIJ&J>Oi.l.llvlo~ KOl wpo~, CVa.\AOKTlKQ.

EiooliOI
no TllV CIOOYWYt'l xopaKn;pWV KOl KW15lKWV

CA£YXOU, aTO KUKAW~O unapxcl IJlO OClPIOKti
eupo Tunou PS/2. To n,\llKTpoA6YlO TOU uno

AOYlOTli OWOCcTOt aTO 6001..10 K1 KOl 01 15uo
OIKt~ OKOAooeic~ o6pwaTJ<; (scan codes) ono
ellKCUoVTOl npoowplva OTTIV IJvt'llJll Tunou
FIFO. 40105. H K6pTa TOO ~lXPOCACYKni ~c

~v.;~~ flash Ola86l;ct TO Ocoo~tvo TOO nA~

KTpoAoylou an6 TO O'\OKAllPWlJtVO FIFO, IJc

IltO 15lKt'l lll~ avcf;apTllTTl TOXUTTlTO KOl IJCTO
Tptm:l Tl~ OKOAOUe(C~ oaPW011C; oc xapOKn;
pc~ ASCII. H KwOlKonoinOll TWV xopaKT~pwv

IJnopcl va npooaplJOOTci KOTOM.nAo CTaI werrc
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TeN-til... JC:N.n~.. fCN.llIW.. TCN-uIW" ra...nOl" Tcu.",... T(;2<O.::~." re-nEWA reM-n_" TeH-"lWA n:a-n_. TCN-"IW.

00000' 00000 00000 t::---= 00000 t!:- 00000 r::- OOOOO~ 00000' 00000' 00000~ 00000 p.:- 00000 r!:- 00000~
00000 ,. OOOOOJ:!... OOOOO~ oooooJ:L ooooof.!!...- OOOOO~ OOOOO~ 00000 ~ OOOOO~ oooooJ:L OOOOO~ 00000~
000001::- 00000p.:- OOOOO~ Deooct::- ooooo~ ooooo~ 00000 00000' ooooo~ Daooct::- ooooo~ ooooo~
ooooo~ oooooP,L ooooo~ oooooP,L ooooop.- ooooo~ ooooo~ 00000" ooooo~ oooooP.L ooooof¥- ooooo~
00000 L ooooo~ ooooo~ OOOOOr,- ooooof:- ooooo~ 00000 f!- 00000:- ooooo~ OOOOOr.- COODar,- 00000~
00000 1 ooooo~ ooooo~ 0000017- ooooof-:- ooooo~ oooao' 00000' ooooo~ 0000017- ooooof-:.- 00000~
000001+- ooooop,-- 000001: : COODar.- OOOOOr,-- ooooo~ 00000' 00000 000001''' ooooor.- OOOOOr,-- ooooo~
00000 00000..- 00000 00000..- ooooor!- 00000' .. 00000 00000 00000'" ooooor!-- ooooor- 00000~

""I'" enc ''1' 1'1" '.1"11'nr::::J'1' C':::-JI" T' I" " enc 1" II 1"1' ].. 0'1' C':::-JI"I' I'n
...J J..t•.,..-J llu.I..I.",~ .. ~.I.JI..I..r J..I..I J..I..L.. J J..~.,.-' lJ..~, .. "" "J" 1 1"I..r ~mm ..

lXTi~a 1. H OlaTa~~ allE<KavU"l~ TOO KUAIO~EVOO KEl~tvau llEp"'a~66vEl 1iW6EKa aeoVE~ ~~Tpa~ KOUKiOwv KOl ~la o~aoo

KaTOXWp~Tl;'V OAioS~"'1~ 60 TIl~llaTwv.

va TOlPlCi~E:1 ~E TOUe:; aVTiOlOlXOUe:; rcp~ovI

KOU~ (DE) ~ TOU~ AYYAlKou~ (EN) xapOKTTipE~

nAllKTpoAOY{ou. H E:ntAOYti TOU Tunou TOU
nAllKTpoAoyiou Oll~oToOoTEiTaL on6 TO nEpIO

06TEpa "'1llaVTlKO ljJTj<pio TT]~ OlaTQ~~~ allEl

KOVl"'1~ KaTaOTa"'1~ (textsel). H oVTiOTOlX~

LED £lVOl aVOJ..1~tVT) 6TOV tXOU~E EntA~EI TTJV
011000 XopaKniPWV EN. To KUKAwlla EA£VXE
TOl EVaM.OKTIKO Kal on6 TTJv OClPIOKi] 6Upa
TOU ~IKPO£AEYKTrl ~E ~tYIOTTJ TaxuTTJTa ~£TO

000ri~ OE1io~tvwv 1200 baud. ME TT]v 60~

SEla TWV 6poxuKuKAwn;pwv JP2 KOl JP3 ~

TOXUTT)Ta ~ETo15oOlle:; ~nopEI va PU8~IOl£l oc
150, 300, 600 ~ KOl 1200 baud. ME TOV 6pa

XUKUKAWniPO JPl ~nopoUllE va EmA£~ou~< ~

&IOOYWY'i TWV XapOKTTUXuV va npay~OTonOl£i

Tal £lTE on6 TO nAllKTpaA6YI0, £lTE on6 TTJV
OELPlOK~ llUpa. H EllliloY1i aun; AOIl66vETal

un6~ on6 TO oU<rn1lJa ~6vov IJ£TO on6 TTJV
EnavOTonoStTTJOll (Reset) Tau ~<KpoEAl:Ytmi.

To K£lIJEVO nou np6KE:ITOl va anEIKoviOlEi,

on0611KEuETOL OTllv Evow~aTw~tvll ~VrllJll

Tunou EEPROM TOU IJIKPOEACYKTrl, on6TE
anoq:tcuYE:TOl IJc TOV Tp6no aUT6 11 onwAELo
15E150IJtvwv oc ncp[nTWOfl 15loKOnrle:; TTJe:; Tpd-
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q>o1iooio~. Ta 2048 bytes TT]~ ~VIi~~~ EEPR

OM 15IOLpOUVTOl OC OKTW T~rl~aTa xopaKTTi
pwv KCIlJtVOU TWV 240 bytes. Ic K06c tva

on6 TO T~rllJaTa aUTO IJnopOOV va an0911Kcu
60Uv ooOEKO YPOI'llt~ KEllltvOU. KaSE ilIa ano

TIe:; onoice:; m:plAOJ..166vEI ~tXPI KOL clKOOI xo
paKnipE~· na va yiVETOl YVWOTO<; a XWPO<;
OlOV onoiov onoenKEUtTot TO KcllJCVO nou

El06yETOl KOSE q>op6. a aU!;wv oplSIlO<; Tau

T~rlIJOTOC:; OlO onoio avilKEI TO TptXOV Ent
ACYlJtvO KC[~CVO onEIKOV[~ETOl OC 15U015LKi]

~OP'P~ OTO llEPloo6TEpa "'1~OVTlKO ~~IOU (ni

bble) T~~ M~~~ 1l0U OVTlOTOlXEl OTTJv OloTa~~

TWV 15loowv LED KOTOOTOOT)e:;, EVW OTO Aly6

TEpa 0ll~aVTIK6 nibble ancIKovi~ETOL 0 ap16

110<; TT]~ Tptxouoo~ YPOI'Ilf)<; KE'Iltvau.

'E~oliol

To oU<rn1~o onEIK6vI0Tl<; anoTcAclTOI ClUVG

AlKa ano &OOEKO 080VE~ IlE O,oTa~~ Il~TPO~

KOUKilSwv, Ko6E ~IO on6 TIe:; onoice:; ncpLAalJ

8avEI ~10 ~~TPO EVOW~OTW~tvwv OIOOWV LED
OE: 15LoTa~ll 5 x 8. ME: TOV Tp6no aUT6v OTTJv

TEAtKrl 15LoTa~ll 1510~0p<pWVOVTOI OUVOALKO 60

OTtlAEe:; Ko6E ~La an6 TIe:; onofEC:; nEplAo~6ovcl
OKTW LED. ITTJv 15LoTo~ll OUTrl nou npoKunTcl
IJnopouv va anEIKovLOTOUV TOUT6Xpovo 15tKO
OUVOALKO xapaKTTipce:;, Ko6c tvae:; an6 TOUe:;
onolove:; KaTaAa~6ovCI 5 x 8 LED avo xapa
KTTipa CVW Kat ~CTa~u 000 YCITOVlKWV Xapa

KTTiPWV mprlVCTOl 1516oTrl~a EUPOUC:; IJIOe:; OTT)

A~.

'EXOVToe:; va OVTl~ETwnioou~E tvov T600 ~C

y6I.o oplSIlO OI6Owv LED, ~ AElToupyia 1l0AU'

nAE~[oe:; cpaiVCTOl va anoTEAci TTJV 1J6VT) AOYI

Ka <q>op~OOl~~ TEXVlK~.

Mlo EvOlallE"'1 ~VIi~~ (buffer) XWP~TlKOTT]

TOe:; 20 XOpaKTrlPWV uAonOLc[TOl IJE TTJv 60ti
eEla EVO~ TIl~llaTO~ 120 byte TT]~ EOWT<pl

K~~ IlVliIl~~ RAM. 01 <miAE~ TWV OI60wv LED
nOAunAtKovTOl IJ& tvov pu91J6 3600 Hz KOl 0

oVTiOTOlXOC:; Utyxoc:; npaylJOTOnOlclTOI IJt TTlv
6o~SEla ~la~ OIOKOmj<; (interrupt). 'ETOI a puS

110<; avavtWOl']<; TT]<; ouvoAU<Ti~ OloTa~~ allEl

K6vLOTle:; npoKumEI fooc:; IJt 60 Hz.
To 15t15olJtva nou OVTIOTDtXoUV OTIe:; nAllpo

q>opiE~ oapW011~ TWV OTTJAWV TT]~ OlaTa~~~

onclK6vl0fle:; t~OYOVTQL OUYXPOVIOIJ£VO one TOV
OKpootKTT] P1.1 TaU ~IKpaE~EYKn; TT]~ n~a-
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KCTOe:; £AtyXOU Kat 6l0X£T£UOVTOl Ot ~.ua 6l0·

Ta~~ KaTaxwp~Tl'i aMae~~~ ~ anaia ax~~a-

'EJj
0 0.

Ti<CTOl an6 ~la aAuoll5wni oUv6COTl OAOKAll-
....C

pw~tvwv KaTOXWp~T<;,V -runau 74HCT164. Ta :......
ari~a XPOVIO\laU (clacl<) qJq>aVi~£TOI OTav OKpa- • · · · ·
6tK~ P1.0 Kal £q>ap~6l;£TOI napOM~~a a£
6.\0 TO OAOKA'1pw~tVQ TWV KQTOXWPllTWV YlQ ;
TTlv E"in:u~1l oUvxPoVll<; A£ITOUPVIQ<;. 'OTOV : -
~la OUVK£KPI~tV'l OKoAou9ia oc6o~tvwv 0TTi- . . -• · ·~~ tX£1 a~la6Tiocl nllti~ ~v napamivw
6t6Ta~11 TWV KOTOXWPllTWV, 11 TpeXouoa YPOtt-
~.ui TT)<\ 616.Ta~'1<; am:IK6vlOT)<; nou npentt va
£vepyonorrI8ci, OOl1YElTQt ~£ TrW 60li6ClQ £VO<; • .. ..- ,
an6 Ta Tpav~iOTap ootiYflOTl~ T4-T11. Ta KU-

....·:, · ·
KAw~aTa t'Atvxoo TWV napanavw Tpav<iOTOP

,
ootiYT1~ KaTnlla~66vauv 6~au~ TOU<; OKpa-

6tKT£~ ~ eupa~ P2 Tau ~IKPOC~£YKTl'i. :

AloXtiplOl] KtllJ£VOU
: .. :

• · ·
no TTlV OtoXciptar) TOU K£l~tvou XPllot~o-

JnOLoUvrol ~tptKoi xapwrn'lpc<; eACvxou. LU-
YKCKpllJ£Va XPlloljJonoloUVTol TO nATlKTpa F1- ! : ~

F11 Ko8w<; cniOT1<; Kat KonOlDI CttllKOi xapa-
=jKTl'iP£~ 6nw~ CR, Pause, Enter, Delete, K.~.n. ·

'OToV XPllOlllonOLclTal T) oElplaKT1 8upa 01 0 0

Kw61KE:1\ E:Myxou E:IOOYOVTOI 1lE: 111V 1l0P<f>T1
~ B~la~ nap6aTaa~~ #x. 0 xapaKTtipa~ # 6~~w- ... ·

VE:l ilIa ~ELToupYla E:Myxou KOL 0 XOPOKTTiPOI\
.

1-':1'"
·:. ·nou oKo~ou8E[ npoo6LOPl~EL nOla ElVOL T) ou-

; ·
yKEKpIIl£V'1 ~ElTOUpyio. no nop06EIYllO, T) ....-.=.-
XPT10ll TOU nAT1KTpoU F1 OVTlKo8l0TOTOL on6

: .... ·111V QJ<o~ou8'a # 1. 01 xapaKTT1pEI\ EMyxou · . ·:nou Ilnopoov va E:IOQX80Uv 6ivoVTOL OlOV nl- EJ'" · ·
VOKa ~£ TiT~a ,ElOOYWyti XapOKTl'ipwv EAty-

• ·Xou», IlO~{ 1lE: Tll\ OVTlOlOlXtEl\ TWV n~T1KTpwV. -•,
To KUKAwlJo . ·
To KUKAWIlO 010 oVvo~6 tou anoTc~clTOL ana

.: ·110 :

~v nIIOKtTa Tau ~IKpa£~£YKTl'i ~£ ~vti~~ Fl- o

ash, nou XPT)olllonolclTol ylO TOV ~£ITOUPYlK6 ....
£Atyxo KOI TO n£pl<pEpClOKO KUKAW~aTa nou •
8piOKOVTOL OTTlV nAOK£Ta 1111\ 066VllI\ KOL TO
onoia OW()tOVTQL ~£ 111v nAQK£Ta TOU ~IKpoE-

AtyKTTi ~£ 111v 8oT18ElO TplWV KaAOOlOTOlVlWV.
H nAQK£TO T'J)<; 610Ta~T)<; anE:lK6vlOT)<; TOU KU-

~AlO~£VOU K£I~tVOU anoT£AtiTOI ana TtooEpo
AtITOUPYIKO T~illjaTa: • ·

Ta a~aK~~pw~tva FIFO 74HCT40105 ·
(Ie 17), Yla TTlV £IOOYWYT1 TWV QKo~ou8lwv 0

OOp<.ooT)(; (scan codes) ana TO nA'1KTpo~6YlO.

AuToU TOU TDnou T) £V6lottEO'Il ~vil~'1 ono~o-

VWV£l TOV Xpovlo~6 TWV 6E:oo~tvwv TOU nA'1- ··KTpo~oyiou ana TTlV oVTimOlX'1 pouTivo ovo- :.l • • •• • •
YVWOTlI\ TWV OKo~ou8(wv OOpwoJll\. ~E: oKon6 • • • •• • • •
111V onO<pUyT1 OnW~E:lal\ TUXOVTWV 4Jr1<plWV TWV ~......~· ........
OKo~ou81WV aUTWV KOTO TT)V 610KonT1 T'11\ .. .......·........ :

••••••••
w .............

Lxti~a 2. To Tunw~tva KUK~w~a ~~ Ka- ~ ..............
~. ..........

TOOK£Un<; (OIJLKPUVOll KOTO 50% cnl TOU <pu-
~.~ ....OlKOU ~£yteau~). a ••• :.-:: 0
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Control character input
Function Key SeriaJ Input Function
Tm~elKuon Pause h #P#l Selection often block, h - f1·F8

II·Fll #1 w#9 #UB #( eltction of disPlay fints # Ito # 12 in currtnt tUI block
(r # Go 10 nUl 11M -

8ackSpactIDtim fL ~ back OM character
Ih,h Ithlnglll Lowtr.'tJpper cast Ienen

-

lit lwilch 10 "";.llh.,,o'O (a) { [) }
Edit/inttr luu Enm (num. bYP'd) #1 Clem cumfll lUI lint

Slam tntry of aIotIg lUI 01 lip to 140 cha'aCltfS ,n (Urrt~t dil-

III~tft .. '
play line. utt'ldJng OYff se'mllilltS. D~n'g lUI MIry [tot dl5-
play is s'ffllched to Invent characters. Ttl( tntIJ' is tnded by a
pmslrg 1'l5t!'t agalll.

Itroillotk #1 Scrolk nllIning tm

Dilpby IIIalIIpOIbUOll
Homt #0 I~n of lin< and ""I saoIltng

PrinIXmn hi Ixl #D #xI #xl I'I.'OIK I!.ll dnpby #h(l) 10 #Ilm
I-c--c-

#H InYfl1A>lIlll d,lpIa,H,m lotk

EKEK "E ..E Olljlby d," lIId IllIlf
~. I#E "'yy Fl: uconas (yy 00-19) -
hchrr

11: mID"" (yy . 00·191 I
lul-Lm. Ootk

I
fJ:hoofI(yy 00-231

Icomrol 14: d.y 01 monlh IYY . or·]/), III: moolh \yy - 01..11)
16: d.y of .lfk (yy ~ 01·07) -=iIf1: ym (yy 00·991

:I~B .. - :

Diacriticals tIC.
DirKt tntry on :a -: a :'\-1
Gtrman ktyboard :0 = 0 :0 - 0

- :u - ii :U ~ 0

Keyboard encoding ~:t
Enililh k.ybolrd

-
Gtrman keyboard

rENIKOY EN8IA<1>EPONTOr

KaTaAavac; E~apT~I'6T"V

AVTI(J'[60€t~

Rl,R6,R7,R12,R15- 4,7KO

R2,R3,R6-Rl1- 4700

R4- 6,8 KO

R5- 3600

R16-R23- lkO

R24-R31- 470

R32- 100kO

nUKVWT£<;:
Cl,C3-el0- 100nF

C2- 0.1 F 5.5V (Galdcap (Panasonic
NF)

ell- 10 ~/63V K06ETTlC; TanaetTTl

~C;

HI·HOyWYOl:
01- LEO KiTPI~, x~nA~c;

KQtQVtlAW011<;

02,04,06,08 - LEO, KOKKI~,

xa~nA~ KOTav6A~c;

03,05,07,09- LEO npoOlVn, x~nA~c;

KQTOVQAW011<;

IC1-IC8- 74HCT164

IC9-IC 16- ULN2803A

IC17- 74HCT40105

IC18- OS1302 (Oallas)

Tl- BS 170

T2-Tll- BC551

Lllo<papo:

JP1- TpmoAIK~ OKIOOot:lpO ~E

6paxuKuKA..~po

JP2,JP3- LlmoAIK~ aKIOOot:lpO ~E

6POXUKUKAw~po

K1- E~anoAlKo 6Uo~a mini-DIN Via
Ton06tTT)OTl O£ nXOK£m
K2,K3- OKTanoAIK~ OKIOOot:Ip6

K4-LltnA~ OKIOOot:lpO 34 OKpoOCKTWV
L01-L012- 066VEC; dot matrix 5X6

KOI~C; Ka66OOu, ~Evt8ouc; 60,8X38m
m, Kingbrlghtn:mou TC24-11 EWA

AT89S8252-24PC Via 89S8252

nAOKtTa Flash Micro Board npov~

~aTl~t~

H 1510KtTQ m:pt£XCI TO np6ypa~~Q

Eq>op~O~C; TOU ~IKpocAEVK~ (nnvaio<;
Kal OEKaE~aOIK6c; KWOIKac;), KwOlK6c; na

poYYEAiac; 020407-11 ~ ~nopciTE

va TO K01£66.0ET& OwPCQV an6 TO fllQ

6iKTUO

Tunw~tvo KUKAW~a KWOIKO<; napay·
VEAiac; 020407-1

24

pouTivac; avayvWOll<; ana TTlv pouTlva OlOXC(·
plO11<; 6l0KOm'!<; nou QVTIOTOlX£1 OTllY A£ITOUp·

yia am:uc;6vI011<;.
To OAOKAnpw~tvo poMI npov~aTlKoU

XpOvou OS1302 (IC18) ~c TOV EIOIKO nUKVW

~ anae~KEUOTJ<: Galdcap (C2). 'OTav TO KtJ

KAw~a anC1KOVl0"l'K XPJlOlllonou:ITOl Yla npW.
TTl <papO, 80 nptnCl va ViVEI n pt.i8~1~ TTlC;

n~Epo~nvioc; KOI TTl<; wpoe; OTO oAoKAnpw~t

vo npaYIlQTlKoU XPOvou. H OVYKtKPIIJE:VIl pUe
1J1CJTl npon:lv£TQI va yivETOL ano ..:nci.vw npoc;;
to KOTW», ~£KlvwvTa<; 15'1Ao6Ti npWTQ ono TTJv
QVTIOTolXIl pU8IJIOll TOU tn:xJ(; KQl TEM:Hilvo
VlQe; 1..1& TrW pUel..llOll TWV ocuTEpoMmwv.
AuT6 IOXUEt EnEI~ti 0 aVTiOTOlX~ EOWTEpIK6<;
KOTClXWprlTTl<; ~EUTEpoMmwv TOO po)..OYUxJ
npayl..lOTIKOU xp6vou nEpU:XEI TTlV npoTono
8ETTI~t~ EPVOOTaOIOK~ pt.i8~1~ OTTIV TIjl~

'80' nOll aVTlOTolXEi O£ 1..110 )..ElTOupy{a avGJ.Io
~. 0 nUKvw~c; onae~KEuonC; Galdcap xpn

OlI..l0nOIEiTOl ylo Tllv anpOOKonTll napoxti
lOXli<x; OTO po)..61 npaYI..IOTIKoU XpOvou ETCI
WerrE: oUT6 va cuvEXi~CI va J..EITouPYEI KQl KaTo
TTlv ano~oKpuv~ TTlC; TOOEW<; Tpo<paOOoiac;.

000 O~60EC; 4 OI60wv LEO (02-D9)

ylO TTlV 6ua6lKti om:IK6vlO'l TOU OU~OVTQ OPIS-
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~oU TaU TptXOVTO<; T~~~aTO<; KOI TTlC; Tpt

xouoac; Vpo~~~C; KEI~tVOU.

Tnv OloTa~n onEIKovl~C; ~~TPOC; KOU

Ki6wv '1 onoio OX'll..loTi(ETOI an6 T1~ EnLl..lt
pouc; ~ov60EC; anEIKovl~ dol matrix (L01

LO 12) KOI Touc; KaTaxwpnTtC; oAiaen~c; ru

nou 74HCT164 (IC1-IC8), TO OAOKAnpw~tvo

06tiY'lO'l~ TWY OIl1..10TWV OTti)..'l~, Tunou
ULN2803 (IC9-IC16) KOI TTlV OUOTOIxia TWV

Tpov~iOTOP runou BC557 Via TTlV oo~~

TWV ~~OTWV V~~~ (T4-T 11).

To AOYIOIJ1K6
To np6YPGJ.II..IQ EMvxou nou ono8r)KEUeTQl

moy I..IIKpo£)..EYKn; XWpi(ETQl O£ Tpio Tl..ltil..lO
TO, nau OVTIOTOIXOUv OTO Tl..ltil..lO EKKiVT)Oll~

KQl apXIKWY TII..IWV (initialization), OTOV 6p6xo
cMvxou onCIK6vl(''l~ (display loop) KQl OTOV
6pOXo cAtvxou EIOOVW~C; XOpo:K~pwv (ch
aracter input loop).

EKKjv~a~

MoAIC; Tpoq>oOOTn8c{ a ~IKPO£AEVK~C; TO

T~~~a CKKi~~c; TaU npoVPo~~aTOC; ",pop
1..I0YT'l~ CKTC)..C[TQl I..Ila <papa on6 TO 610vu0l..I0
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lilQKom'lc; nou avnOTOlxe:i OTIlV A£ITOUPYLQ
cnavQTono8E:1110llC: (reset). APXIKO EKxwpcl
10l ilia t1llrl yla Illv TOXUTllTO Il£TQ60011<;
~o~o~tvwv T~~ O<LPlOK~~ 8upa~ (~~ UART
TOU IllKpOEAEyKTtl), aVQAoya 1lE: lllV aVT1OTol

Xll t5uat5lKI1 TII-iTi nou AQI-I86VETOI an6 nc; 1..0
ytKtC; OT6.8,.u:C; OTOUC; OKpOOtKTEC; £loOOOU P3.2

Kal P3.3. En(OllC: l)[VEl ~.ua Tll-lr) 0TTlV Olll-.JQ[O

OillAOY~~ nA~KTpOAoyiou I L<LplaK~~ 8upa~

(avaAoya ~o T~V 8t~ TOU JP1), ~~~loupyoi

TTlv Evl)lQI-IEOll IlvrUJ'l am:IKOVlOllC: (XWPl1TlKO·
~Ta~ 120 byte ~~ OOWT<PlK~~ RAM, ~<Kl'

VWVTOC; an6 lllv lilEU8uVOTl DeOh) KOl 1l116£vi
~£l TOV Il£Tprrn; am:lKovIOTlC; (display coun
ter).

~T11 OUVE:X£lQ TO ITAllKTPOAOYlo t(SETOl De:
A£ltoupyia Scan Code 3, KOTO TllV anoia 116

vav tvee; XapoKTT'lpac; anoOTtM£TQl 1..1£ TTlv
nl£011 £KOOTOU nAtlKTpOU. Me: TOV Tp6no ou
tov anAonOle:1TQt orUlOVTlKO 11 m::pOlTtpw Ene:

~E:pyaoia twv t5uat5IKwv OKOAou81WV oo.PWOIle:;.
EnlOlle:; TlS£VTaL KaL Ol OPXlKte:; Tl~te:; TOU ou
OTiWOTOe:; ~tTP'lOTle:; npay~oTlKOU xp6vou, £vw
lOuToxpova 0 nUKvwTf]e:; £cpe6PlKTie:; tOXUoc; Go
ldcap ~nop£[ va £novoq>opTlOT£l ana TIlv ypa~

~Ti Tpocpo6oolae:;. H CPo.0ll £KKiv'lOlle:; TOU npo
ypa~~aTO~ OAOKA~PWV<TOl ~£ ~v £yypacp~

£voe:; TUntKOU K£I~tVOU 0TIlV £v6lo.~£0Tl ~vri

Il'l on£lKovIOlle:; Ka8we:; KaL ~£ TTlv £v£pyo
noillOTl TWV 6loKonwv tTot WOT£ vo £ntTpond
'l A£lTOUpyio OTOV XPOVlOTTl TOU OUOTTl~OTOC:;

TimerO.

Bp6xo~ £Atyxou a"£IK6vIO~~

H pouT(va £A£VXOU on£lKovlOTle:; £v£pyonOl£l
Tal 11£ TTlV nupo6oT'l011 TIle:; 6loKonTie:; nou
aVTlOTOlX£i OTOV XPOVlOTTl TimerO KOI Aa~6o.

vel Xwpo Ko.S£ 277 Ils 6(VOVTOe:; ETot OTOV
PUSIlO aVaVEWO'le:; TIle:; an£lKovI011e:; TIlV Tl~Ti

TWV 3600 Hz. Eno~tvw~ OA6KA~P~ ~ 08av~

ovaV£WV£TaL 60 CPOPEe:; O£ EVO 6£uT£pOA£nTo.
H pouTivo £A£YXOU on£IKovlO11e:; Aall6av£l TO
oVTioTOlXO byte TT]e:; npoe:; on£IKovlO11 nA'lpo
cpopia~ ana ~v ~v~~~ RAM Kal TO o~aY£l

KOT6AA'lAa OT'lV 6IaTO~'l TWV KOTOXWP'lTWV
oA[o811011e:;, 6111l10UPY£l TOUe:; onopO(T'lTOue:;
naAlloue:; XPOVlOIlOU TWV KOTOXWP'lTWV, 6'l~

~lOUPY£l TIe:; KOTMA'lA£e:; OKOAou8i£e:; Yla TTlV
~laTO~~ TWV LED KaTaoTa~~ KOl TtAO~ o~~

Y£l Ta aTi~aTa £A£YXOU YIO TT]V ~£TaywYTi

TOU K£IIlEVOU, T'lV oAioSllOTl TOU K£l~tvou KOl
TIlV pu8~lOll TT]e:; o8oVlle:; ylO OV£OTPO~~EV'l

A£lToupy(a (inverted mode) KOSWe:; KaL A£lTOUP
via aVaAa~n~~ (blinking mode).

Bp6xo~ £Ioaywy~~

xapaKT~pwv

AuTO TO TIlTi~o TOU npoypallllaTOe:; 6pioK£
TOl O£ ovollovTi IltXPl TT)v £no~£v'l onoOToATi
KonOlou xapoKTTipo ana TO nA'lKTpOAOytO Ti
TT)V O£lplaKTi 8Upa. Ko.S£ 6uo61KTi OKOAou8io
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06.pwo!1e:; ana TO nA'lKTPOAOylO 6la6o.~£Tol ana
TO TIlTilla FIFO TOU KUKAWIlOTOe:; KOl ~£TOTPE
n£TaL O£ Evav aVTloTolXO XOPOKTTipO £A£VXOU
~ tvav xapaKT~paASCII ~o ~v 60~8<La ov6~

KOTo.AAllAou nivoKo ~£ToTponTie:; (tastasc).
EVOAAOKTlKo. Ol £IOOYOIl£VOl ASCII XOPOKTf]

p£e:; IlnOPOUV va 6106aoTouv KOl ana TIlV O£l
plOKTi 8upa. LTT)v n£p[nTwOll aUTTi Ol xapo
KT~PO~ oAtyxou O)(~~aTi~ovTOl ~o T~V ~opcp~

~lOe:; oUIl6oAlKTie:; nop60TOOlle:;. 'OlOV £Ioay£
Tal EVOe:; XopoKTTipae:; £A£YXOU (onwe:; 0 Retu
rn, 0 Shift, Tl 0 Backspace) KOA£iTOl 'l oVTi
OTOlXll pOUT{VO 11£ TT)v 6oTi8£lo £voe:; Il'lXOVI
o~oU anOOToA~~. Ka80 xapaK~pa~ ASCII ano
Sl1K£u£TOl OT'lV £no~£v'l £A£u8£Pll Ol£u8uvo'l
~~ ~~~~~ EEPROM £vw TO aVTioTOlXO ~ua

OlKO TOU lOOOUVOIlO YIO TT]V on£IKOVIOll (~Ti

KOUe:; 5 bytes) Olo66~£lOl ana Evav nivoKo
(charimg) KOl £yypo.cp£T0l OT'lV ev6101leO'l
IlvTi~'l onelKovlolle:; nou 6ploKeTOl OT'lV ~vTi

~~ RAM TOU ou~~aTo~.

To Tunwll£vo KUKAwllO TIJ<;
KOTOOK£UI1<;

H KaTOOKeuTi 1l10e:; nAoKETOe:; TOaO ~e

YQA'le:; WOTe va ~nop£i va CPlAO~£V£l 6w6eKO
lleYQA£e:; o86vee:; dot matrix Ka8Wc:; KOl TO ana
poiTTJTO 'lA£KTPOVU<:o. £AEVXOU, Oev dVOl KOl
T600 £UKOAn una8£0Il ("6001 £iVQl OUTOl nou
Olo8ETouv KOT6.),)"l1Ao 6oXeio OnOXOAK:W011e:;
TETOIWV OIOOTOOCWV nov vo Xwpo ~lO nAOKE
TO TWV 50 £KOTOOTWV;). no TOV AOYO OUTOV
Exou~e oxeOIOOCI TTJV oV'liOTOlX'l n.\OKtTO 'l
onoio <pOiV£TOI aTO LxTi~o 2 OTO ~106 TOU
CPUOlKOU ~oy£8au<; ~~_ Auni ~ ~LnA~~ aLjJow~

nAoKETO Oev £iVOl 6Io800t.~11 ana TO ypocpeio
TaU neplOOtKoU, IJnopelTe WOTOaO va TIlV na
pOYY£lA£Te ana TO PCBShop KOVOVTOe:; xPTi
~ ~~ lOToo£Aioo~ TOU noplooll<OU EIIEKTOP
OTO 6l00[KTUO. To KaAO eivQl OTI 11 Tono8ETll
0Tl TWV £~apTTJ~o.Twv OTTJv nAOKElO £iVOl ap
K£To. eUKoAll. 01 OKIOOOElpte:;, 01 6paxuKuKAW
TTip£e:; KOl TO 6Uo~o mini-DIN, Tono8eTouvTOl
ana TT]V niow nAwpO TIle:; nAOKElOe:; (nAwpo
xaAKou). evw OAO TO unOAoma £~apTTl~aTO

Tono8£TOUVTOI KavoviKo. OTTJV nAWpo TWV
UAIKWV. KaTO TTlV Tono8tTllOTl TWV e~opTT]~o.

TWV 80 nptn£1 va 008ei IOloiT£Pll npOOOXTl
ETot WOT£ KavEvo ana OlITo. va ~l1v 6pioK£T0l
LIJ'lAOTepa ana 8 XtAl00To. O£ axEOll ~e TO
£nin£Oo TIle:; nAoKETOe:;, enelOTi 6locpopeTlKo. 01
o86v£e:; dot matrix Oev 80 ~nopouv va Tono
8eTT]8ouv OTle:; oVTiOTOIX£e:; 600ele:;. a nUKVW
~~ OCPO~PlK~~ lO)(Uo<; Goldcap tX<L uLjJ~ aKpl
6we:; 5.5 XtAlOOTa. Av ent8ull£lT£ va XPllot~O

nOlTio£Te 600£1e:; Yla Tllv Tono8ETlloll TWV
OAOKAIlPWIlEVWV KUKAWIJOTWV, 80 nptn£1 va
entAeyouv 600ele:; XOllllAOU npoq>[A KOl Ilovov.
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