
0TTl YPCJI..ijJ.li TpocpOOoaio;; (Vee) TOU unoAoYI
an'! ~ T11V T6l:lrI rrr:: ~noTOpio;; ~t9iou. M61.t,
11 Tciorl TOU unoAoyll:m'l yiV&t ~lKp6Tepl'] ana
oUTli TIl<: ~noTOp(o<;, TO OAOK'\I']pwlJlvo
OS1216C apXi~el va TJXlIpOOOT&I TI'] RAM ana

TflV ~noTapio 1.t9iou. H nTOOl TOorK OTO
oAoltA.'lPWIJtvo TOU poAoyloO C(VOl 0,2 V To

DS1216C u.tyxCt OUV&X~ T11V TOofl TP'04lO'
6oaio;;. M6.M, ot.m'J ylvCI ~tKP6T&Pll ano 4,25
V, ova),QlJ66vt:t TTlv TpoqlO6ooia TIl<: RAM ano

TTJV eVOWJ.taTWIJtvr! ~naTap(a. Ooa 6t6cmJJo
OtapK£1 I'] Tpcxp0600ia rrr:: RAM onO TT]v

~noTapla, 11 YPQIJ~li cvtpyonoil']ml<; rrr:: (Chip
Enable) OlOTI']p&lTO! OE: ui.lJtl,\T) '\OylKfJ OT09~11.

AUTO OTl~aivel OTl ocv IJnopoUlJE va yp6:~~e

011l ~vfI11l. ITTlv KoVOVlKT) KaTOOTOOfl, I']
YPQIJ\.n'l CE TOU DS1216C (~ TTl RAM),

OKoAou9&i TO OIlJ.a CE ana TO\" unoMylOTl\,

~C KCt8t.Jc:JTtpr)o 20 ns.

To DS1216C OTqv rrpa{q.
To DSI216C TOno9t:TciTal aV~(JQ OTTJ

66of] KOI 0TTl OTOTlKT) RAM TOU uno'\OYI011'l
~lO<; n,\aKlTa<; TOU El\EKTOP. H Oioo~ 04

nptrn:l va aVTlKaTOOTo9£:i ana lva KaA.W6l0
AqJOtj KOVCT& n, oMoyt(; OTTJv EPROM TOU

Ot.JOTi).LaTOI:;, eo cioT& O£ eror, va &KT&MocTt
TO OOK~lKO npoypQwoTa.
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cvaAAOiXJOI..i£vau pt:U~oTO<;. Ie llpK[Tt, ntpt
rTTWocI<; I'] ouvtXT)<; T6OJ1 Tpcxp0600la<; dVQI
onapo(TTlTO va Olo9&ponOtI')9&l (Il 0l09&pa

noir)orJ~wv TOocwV dvw optItTO

OUoKoAo va yivt:t j.t£ 0rV.Q lJtoo).
01 T1&ptoo6Ttpo yvWOToI OTa9&ponolllTt<:
civol TrK O&lpO<; 78:0. KOI 79Xx. H cup£lo
XPT)ol'] TOI.I<; ()(JleiJIeTOI 010 OTt £XOUV XClj.!IlM
K6ooTOI:; KOl dvOI cl;Q1ptTlKO on,\oi OTTJ XP1'lOTl.
To ~ova nou anatToUv clvol, tva<; nUKvwn't<;
an~ 0l1'1" dooOO KOl lTJ" tE;aoo, cva
~lf(p6 lIMm1 KOl TO OflIJOVTlKOn:po, ~to T6t:Jfl
tlO66ou, nou va dVOl TouMJ:x!mo KaTO 3V
U~T&pflana T11V anolTOiJI.tcVTl TOOl1 c~6OOu

oMo 0Xl T600 u~JV.fJ nou va untp6alvcl TTlV
npoOloypa<pT) ,\[ITOUPY{O<; (ouVT'JBw<; ~CT~U

30 Kal 40V). Ot oT09cponOtl1Tt<; OUTOO Teu
Ttinou, OlariG&VTOl O11lv ay0p6:, 0& ~&y6A1'l

nOiluAia TOocwv ~6OOu (T600 9£T1IIWv 600 KO!
QP\'11T111Wv) KW oc 0t6cp0p0 j.t£yt9rj (ylO
pWpoTa ana 100 rnA tw<; 2.5A).

ITo8cporroiqoq oc/pat;
Te 600lKO KUK'\W~o nou QXIiVtTOl OTO oxfJl-lO
1 dVOl tva<; olaGcponOITln'!<; OClpO,. To

~=======I
e~TTJI.lo nou tmT[.).d TTl OTa9&ponoif)Ofl,

.t1.foOor Zener lUXVOr th"" """ -" "'a "''''1'.",""6,,,,,,, "~[.
~ ~ OTOOf] noo OWOCCTOl IltTO~U rrr:: rtll""'" rrr::

TOOr]<; (&10060<;) KOI TOU lpOPT[oo (~oo~)

on~ ~veto! KOI OTO OX,rIj.lO 2.
I TTlv n~Il, 11 avTiOTOOf] otrn'l uAonou:iTol j.le
tva Tpov~iOTOP. To &OWT&ptKO KOOlU\Jo.
OJyKpiV&t T11V T60rl ~6OOu ~ ~IO T6or]
av~, Kat OOllY&! TTl 6tior) TOU Tpovl;iOTop
OClpO<; j.lC TOOl1 <JV6JIOV'l TOU onoT&AtopoTO<;
rrr:: oUyKPlOl)<;.
'O"l:OV 11 100il c~6Oou IJClWVClal, 11 OlOlpOpO
TrK IJt TTlV lOOTl ovaQlop6, j.![yaA.Wvel, KO!
tOOL TO Tpov~ioTOP O&lpO<; OOl']y&tTOl j.![
~&yoAUt&pO iXUlJQ. AUTO, txCI OOV anoTtM;·
OIJO TTl~ rrr:: avliOTaar,<; OdctJocw<; KQt
t't0l, TO K~O ovmi9cTot OTI<; IltloBoAt<;
lTl<; TOocw<; cl;6OOu KpoTWVTa<; TTl OTo9&Pt\.
'Eva<; oT09cponolillT)<; OE:lpO<; nau 8aoi~lal

oc o,\OI('\I']PWl-ltvo OTa9tponOlIlTl'l TUnou 78:0.
T) 79:0., tXtl wnlKO j.110 ~ey6Al1 rn:pIOX!'l
oVI;lHWV T6o&wV eloOOOu KOI OTQI.lOTO tiTt ~e
TTJV ~li nou opt<Cl ° KQTOCIt&UClO11't<; oov
TOOr] OVTOXT'!<; &iTQl OK4!rj moX~ 0& 6pw
nou K09opil;&TOt onO TTlv KoTOV6AworJ lOXUo<;
n6vw 010 e~6.pTTl~Q. H lOXU<; oun'! dVQI TO
Ylv4!evo TIl<: mWar]<; 16m}<; ana TTiV &10000
0TTlV ~oOO TOU OTo9cpon01111T), cn! TO pcu~a

t~OOOu <DuoIKO oc cpud<; ru: mTWoeI

01 OioOOl Zener LOXUo<; CiVOl onovlo cl;apn'!
~OTo Kol Il& UI.j1I')M K6OToc;. To KiJKAwIla nou
rt&ptyp6:ql&"rQl 0TTl owtxCIQ, 6ool(&Tat 0& .\iyo
KOIvQ Kat XQlJfl"'oO K6oTou<; uAIK6 1101 ~nop£l

va ~OJ.!OtWotl TTl Al:lToupyia ~lO<; 0t600u
zener. EKto<; ana lTJ" OlK(WOJ.![o TO KUKJwlpo
npocxptj)&l KOI TTl OUVOT6TTllO pli9IJlOl1<; I-ltoo
0& lIty6).O CUpo<;, TTl<; 100&W<; fJ TTl<; IOXUcx;
xwpi<; TT]V aVaYKrj TpononoiT)Orl<; TWV e~ap

TTJl6TWV.
It noW<; rt&ptnTWocI<;, 01 T6o&l, nou
noptxOVTOI an6 lIonOIO TpoqlClOoTlK6 fJ lIimoto
orll·l[io t'I6<; K~a roc;, cvoMOClD6p&vt<; T)
ouvexei<;, Ocv e[vOl Ola9&pt<;. J'lapOO&iy~aTa

~11 OT0gepWv cva),'\cIoolJI.I£vwv TOO&WV tlVOl
QUTt, nou naptxovlol onO TO OiKTUO 1'\ onO
OlQ~ ninou<; YCWllTpIWV. ITTlV n&p(
nTWOf) auvqWv T6ocwv, txOUj.![ napoOCiy~a
TO 6nw<; 01 0W0CII1Ip(UTt<; TWV OIITOKIvip"wv,
TO 4l9rlv0 TpoqlClOoTlK6 ylO ~POrO:JK&l.Jt<;

(adapl8f"s) fJ to fl"'lOKQ KtitTapa. Ol ru:ptooO
TEpt.<; T)Al:KTpt)VIKt<; OUQI(tu&<; ~nopotiv va
'\elTOUpyf)oouv TO (OlO KoM OKOj.lll Kal j.lt
noMi XOJ.IrjMTepll T60tl TpotpOOooia<; ana
au::iVTJ noo npoOIOypOqlOVlol, Kal lpUOIKO Otv
xp&l6l,l:TOl v' ~cl Kavcl, j.Ilinw<; n090uv
6A06r}. OOT600, I'l unt.p6ool't lTl<; OVO',lOOTlKf)c;
TOor1<; '\&lTClUPYio<; ~nop&l va txCI KOTCJOTpt:·
l1T1K£<; ouvtnel£<;, OKOpl'] Kol OV, I'] Tdorj
TplXp06ooIo<; UrIcp6d TTlv OVOIJOOTlKfJ Tl~li

I-lO~l<; KaTo 15% OTl<; neploo61epe<; nepmTw
O&l<;. I1opoOdy~aTo cl;apT11~OTWV nou KOlO
OlptcpoVTat KOTW on6 TtTOU:<; ouv9!')Ke, ClVOI,
Ot6lpopOt Mot ~noToptWv,KOl 11 noAU yvwon')
O&tpO ~v KUtAW¢TWV TTl
74;0;.
It QPlItTtC; ntpmTWocI<;, ~nopoUv va anOtp&u,
X80Uv QUToi Ol I<.IVO!JVOI, ~C Til 8oT)9£:la tVo<;
oTaBcpon01111fJ T601)<;, I-ltTa~u Tau lp<xpOOo
TlKoO KOI TOU Ku.u.~aTO<; fJ TOU OUCJTT\IJaTO<;
nou nc~66vtl &lJQio9r)To cl;opn'!~aTQ.

'Onw<; eo am:9&1 avaAutulO mo KOTW, yl ot.m'J
T11V m:p{nTWOfl, ~nopOtiv va )(pflCXJ.lonOtI')6oUv
0U0 MOl OTo9f:ponOll']TWv'.
To neptooOn:po l)A&kTpt)VlKO KU.u.~OTO,

TpoqlOOOToUvTOI Ilt O!Ntx1'l TOOr], av Kol.
QVT'\oUv TTiV anOlToU~tVTI lOXU, anO nl']ye<;
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npt:lOCll.K)l.Wvtl I..IIQ 01000 zener.. H 660Tl tv6<;
Tpav~latop ~ lOXUtx: oov!lttTOt IX 1..I1a
an6 Tl, tv&ciJ,.l~ CVWocI, lJIa<: oclpcic; on6
&6fi<llJc;. Aq.aU lJIO KOlvr; filOOoc; nuptriou
QPxt<a VQ CryCi. 6Tav rJ oper, T6ar] n6Aworrc;
lJIT&p6aIVCl TO O,6V civtu &NOT6\' lJ& QlJT6 TO

KUtW.Ji,JO va Ka9opiOQUl.1l:: TTTV TOOr] OlTlV ono(a
9a apxlocl va 6ytl TO Tpav([OTop. Iltaw TOU
m:ptOTpoIplKoU fi1OK6flTT'J, oc 61lJOTO TWV
O,6V. 'OTOV 0 6tOK61'TT1'}c; puQl..IlOTtl OTTI 8torl
1 TO KUKA~o ~CIWVtl I..Il0 6io6o Z8nElf

O,6V I') 3,6V 6tOV a 61OK6n'!1'lc: tt:Scl OTIl Stan
6. To IJCYIGTO pcul..lO tlVQI ncplnou 1A OC 6At,
TI<; ntpmTWotl,.
ITO oxTtl..lO 5 qlOlvtTOl tvo tVaAAOKTlK6
KUIV.wl..Io, TO ono(o naptxtl TTl 6JvOT6TTlTO
OUVCXoUc; lJ&ToBoAr')<: '!1'lc: T6or)c; zener..
H Tao., 66or}l;; - tKnOlJnoU TOU Tpav(lotop T 1
~6vtTOi CJII6>.oyo lJ& TTlV Wl;TJOl1 ~ Tdorl<:
TOU K~T<X;. 'Olav TJ T60rl 86at1c; 
tKnoo,.tnau lP960cI TTfV n¢l £KdVJl YIQ TTTV
ono(o TO T1 C1PXI(l:I va Qy&t. npoKaAdTOI
TOlJ'T6xpovO KOI rJ oywYIIJ6TTyro TOU T2 a<poU
'1 66art tau 6plaKeTOI at opvTJTlK6tt:po
&NOlJlK6 an' 0lJT6 TOU omOlJnau.. '000
lJ&yoAUT£Pfl dvOi 11 Tao., nou ttpOW6(ttOI
010 ciKpa TOU KUKAWtJOToc;, t600 IOXUp6tt:po
OOllYoUvTOI TO T1 KOl T2, ~t O~l::OTl ouvtntlO
TTlv C1U!;TJOIl TOU ptUI..I0TCX;, rJ ono[o TtAlKO
OVTlOloSI..II~tl Tllv ntwar, TOOll<;.
H 66art TOU T 1 OVVfit!::TOI ot tva 610lptTTl
TOOl')(; nou anOttA£ltOl an6 ll<; OVTlOTOo&I,
Rl (6vw KMOO<:) KOI R2,Pl (KCTW KMOoc;) KQi
tTal, lJl:: 1l:0Tti.UTJAo Xetptop6 TOU Pl ClvQi
6JvOT6Y VQ Ko9opto'tl:l 11 tntSulJl1tJi t6oT)
zeoet" TOU KUKAWtJOT<X;.. Mt lll:; T~ nou
cpaiVOVTOI 010 OXt6t0, TJ pUelJlOll ~ l"6aI1<:
zener I..Inopcl va yiV&l 0Tll" T1&ptOXfl 2V-12V.
Av TO Tpav(lotop T2 npt:XJOpl.lOOTtl n6vw oc
lIMapa KOTClMf),Aou l..If;'(ttlouc;, 16tt TO KUKAw
l..I0 ~nopd va oVToncl;tA9&1 0& pWpo filtAl:u
Ol')c; J,ltxpl 1A.. H IOXUc; TOU K~OT~
~nopt[ va avE;fl8t1 OV O1l1v 8tOfl TOU T2
TOn08tTllStl tva Tpav~iOTOP runou TIP130.
Ie ouT!') TTlv ntplntWOll TO ptUIJO OIt}\l:UOIl<;
I..InOptl va 1p86ocl xwpl<; K[VOUvO GTO SA.
I'1I..1CIWVtTOl 6Tl rJ TpononolTJOll OUTI') aM~1
cAOlpp{I TTlv ntplOXI') pUElplOl')(; TTK zener nau
tWpa y[vt;TOI 2,6V·12,6V.
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t<pCIWovti tivw~ TlpO(JKlvci<;.

H 5i050<; zener
H XCljX»(~ KOfJmW:<; Ttlof:w<: -~o
T<X; 1J1CK.: KOIVJ'p:; f1l6OOu. KOI l..IlO<; 6t6OOu zener
qlOlVOVTat OTO OXl'lIJOTO 30 Kat 3b ovtiOTOI.XQ.
tTT'Jl' ncpintWOl'l~ KOlVTl<: Ot66ou TO pcUl..I0
avE;OVtTOI onOT~O OTOV 11 TOOl1 0p9ri<:
noAWo&W<; E;tntpaO&I TO O,6V ntpinou. 'Otav
11 TOOll OVOOTPOlpd 11 KOlvt'J 01000<; Otv Cytl,
KOI qlr.pavl~CTOI 1J6vov tvo noAu IJIKp6
OVOo"Tpo<pQ P£UIJO Myw OIOPPO~.

H KOIlnUAll TOU OX1'1IJOT<X; 3b, &l)('ltl 6tl, '1
OUl..lTltptqxlpO IJl~ fil600u zener oc opet,
T6ocI,n~ dVOl nap6!JolQ l..It out1'Il..IlCK.:
KOlVJ'p:; 6t6OOu. 'Olov TJ Tao., OVOOTptqlcTOl, TO

poipo apxlK6n~ Of: IJlKptc;; nl..lb:: cAM
IX KlmOlC o.JYll:~ n¢l t6c:Jr}c;, CJ.#M;
TOI on6Too,.tQ. H ooyKUpijltvT) out1'I ~1I'l tOotl<:
XopoKTTJpi~1 TTl filoOO zener KOI dvOi £KtlVJl
0Tll" anoia TO OTOlXdo Imopcl va OToBtpo
nOll'JocL 4luolKO OlTlv 6ATJ OIOOlKooio unap.
XOUV Tltplop~ol nou atpOpoUv to IJCYIOtO
P£UlJO noo IJnoptl vo ovtXTtl 1J10 01000<:
zener nplv KOTOOtpaqltl
rTllv t<paPlJoytl twv '1AlOKWV OlOlXdwv nou
npoovOtpcp8TlKt, 1J10 0[000<: zener IJnoptl va
naptXtl lKOvOnOITlTlKI') npootoolo tvavTl U

ntpTOOCWV OTOI..I<; OlJOOWjXutt" 6TOV unapXCI
l..Itycw, !'JAla<pQVtlQ. H np6E;n 4tw<; onoOtl'
KvOCl 6n TO 8410 anom:1 lJl::YaAtiTtPI1

~~t; zener IOXUOt;
EivOl &Nat6\', 11~ zener va IJfl IJnopcl
va avtarttftA9cl OlO ~o nau naptXtTOI
on6 TO TJAtOK6 OTOlXtta, "Myw um:p9tP\lOV
<JI'K. 01 ru:ptOO6ttp&c; KOI 010 yvwcrrt, Olo6ot
zener ovttxouv IX lJcy6).fl KOTOVaAlOK4tcVll
IOXU 400mW tl 1,3W tvW ninOI SW tlVOI
onOVlWttpol. ITOIXdo KOTOAA!'JAo YlO IJtyaAu
tCP£<; IOXd<; ttVOl noAu onCVlO 0TTlv ay0p6 KOI
txouv IJtyOAO K60T<X;. AUT6<; tlvOl KOI a
MyCX;, nou KOTOtptUytl KOvt!<; OTT') AUoJl Tl'l<:
KOtQClKtuTtc; tv6<; KUKA~OT<X; nou tE;OIJOlWvtl
TTl N:lTaupytlo nQP6l.lolwv fil6Owv. 'Eva
01161..1'1 nArovtKTTJ.lo TOU Kl.IKAWl..laT<X; auTau
dVOl 611 OlVCI TTl 6JvoT6TT]to pUSl..IlOflC\ ~
T6t:Jt'K Ola9cponoiJlot'lc;.
ITO oxfl..to 4 cpaivtTOl TO 600u<.6~o nou
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t:MxlO'TTl nTWar1 T~ cto6Oou -~ (3V)
nou QnOlTtlTQI y\o TTtV lKOVOnOtllTlKT1 u:ITOUP
yla TOU OTa9f;ponolfrn\, ~nop&l va anon:A&i
np66"IlIJQ. If: urotQ ntpimWOfl nptncl va
XP11O~onOtl)9l:i ~ MOl; ata9£ponOtrrn'\.

FTa8£porroiqoq rraptiAAqAa
rc tva napQAAl)Ao O1:oEk;ponOll1nl, TO 6oolK6
KUKAWIlO TOU onoiou q>o.[ytTQl aTe crxT'Jllo 2,
TO OTo8cponolllTlK6 OTOlX£lo M:lTOUPYC[ 11£
t£tOIO Tp6no won:, va ouyKpoTE:[ lJlV TOO11
nOll £1-l(j)QV~l:TQl ma OKPO TOU O£ \.ltO OTa8cp1'1
Tlll1'l. H liloOo<; zener t[VQ( 0 mo ortJ.6<; TUn~
napOMl)Aou ota9t.ponOlTln'J. ilia KQl TO
KlJII<AWpOTO IJ£ TIXJVl;ioTop dvOt cniar]<; 0lNI't...
H '-cnoupyio TOU napQMl)Aou ora9t.ponouln'J
600((&tOl OTTJV £OWT&PIIU'l avrio'TCJOI1 Ai tl"l<:
TYJlYTK T6cJrll;;. Yno9tTOVT~ On 11 T6cnl TT'I"
rtlTf1'lc; av£pxCTQl IX T~1'J ~oAl.in:PJl an"
0011'l nOll BtAouJ.u: va TIlouy~, TOn:
11 0VTf0T00l'J Ai auyKpottl TTl 6taqx>pQ. eo
l-.m~ AOln6v va noUlJ£ On, OE nap6
I..LOIQ ncpimWOTl. cAanWvCtOl 11 £OWU:plK"
OV1(0100ll TOU nap6.AAIlAou oTo8cponolllTJ'j,
Kal tTm 11 "'lYt'J "6Mncl" UljJrJMTCPO lPOPTlo.
To o~rJl.ltvo PCUIlO nOll (IlOpplCl TO ouelTTU.lQ
aVTlOTo~(l;cl Illow "fll(; Ai TTlV oUf,l)011 Tn<:,_.
o napQAAf)Acx;; OTo9f::ponOl'l~ tXtl OXCTlKO
IllKp6 0JVU:Awn'l an66oarl<;: ytori KOTavaAi
CJK&t ~dAa ~ 6Tav 11 Tao., clo66au
~rtq)6ocl TT1V T"..I1; 0lTlY anoia OloEl€:ponou:l
To~o nou qJ~1 dvOl 6T1, rw..
unapXCl mwa., TOorrc: lJ&T~ 'fl"'Il' TllTfl'lc: KOI
TOU qlOpTlou..
EntOTptIpovr~ ylo Alyo OlO nap6oclyl..lO TWV
!'JAlOKwv OTCltXdwV nou avaq:tp6rJKc nto n6vw,
onoOCUlvUcTol 6n tv~ oTa9cponOII1Ttt<:; OCI
pa<; 6cv 9a IJnopoUoc va xPT)OlIJOnOISCI T600
KaAC 0' oUn') Tllv CqlOP\loytl· npaWOTl 11
IJtYIOTll TCOll cE;6OOu tv6<; 'lAIOKoU OTOlXclou
oncvlo IJnopt;l va QVToncE;tAStl 0TTlv onOlToU·
IJtVll tMXlotT) t6or) tloMou cv6<; otoStpo
nOll1tfl otlpQ<; (3V l..ItyaAUTtPI1 on6 TTJV Tt'x:n'j
~6OOu) nou xpT)OljJOnOl&[TOl tnl napa6clwo
Tl Yla TTl lJ)6pTlOI") &V6<: Qll(J(J(uptuTfl.. 01 A6y0t,
ylC TOI..I<; onoiou<: nptm:l VQ XPJlOlI..lonOll'jElf:i
nop6)J.TJAo<: Ola9qx:lnOlllTT'}c; 0' otJTTi TTTV
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