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sruuAdnoapfzatuaaluszuuilnes uaaslugl 1.2 (a) laesadndadmynin
suRdwdnden (Square

:a o o &
AImaangnas1aua

2 szfuiivin Aoendu +5 v wief o v mlaszunsy
fowienn +5 v f9 0 V UAUIIAUITNEATMIUIAT O V usosn
maesiiRedunitaes  Twesidneadidnnsadinduseiuazil 2 szAURINa1IAB High uaz
Low usdmwsinw High aziln +5 vV uazanw Low azilln 0 V 157192138n6 U596 High (+5 V)

71 8830 1 uazus9Aw Low (0 V) 91 a83n 0
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——e
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(Microcomputers) fsuddnlalasmanfiamasaziinisldomanuaalanosnit 1 g5y dxnane
ni1 10 &wiAdes 1w Aldagithu Tsasew gsfauasanuiivihowsesiguia Wudmu

Tulasronfinmasamsmhandawadinmnzaniumlaiyngduoy g Adw
ponfumasldidauwislanad risnrupuszuulw AlsadeuinisonldaenRamesifesinnsn
ussglmanelunisaznefidnes tasadauazniaden azdaeuszldronfiamaddmiu sudn
RnWianansmwlszananauaznaseu ugshfazldraaRuneslunszuiunisauradniiSwiion
AIVANNTISARBNTWA u,a:'mﬁamsawao‘lu[sw’m awnsziolwenugaainnssnsalud

o

INTﬂiﬂaNﬁuLmaﬂﬁﬂ%'UU‘gamm‘uamﬂ%aanm‘juwﬁ‘lﬁﬁfmmtmgu 96

Tulasmesfameslasanuuuanainisessanfiviminiuszadana Sendn lalas-

o n’ 1 é’ a
Twsigaigeas (Microprocessors) Beluninfiasassandiwiv nmkyu"[u];ﬁ{/ﬂaummas lulps-
a Py e & o o o .
maNwaLmasnuiu‘[mfwsmaL'ziamazmsmmm"lmk‘mm;ﬁm%mmmasamm LazABNNILADS

d
LF]SE]\‘JLgﬂ 7 IARNRY

o o & 4@ e
LASIATWINLUUNSEIUIAY ’dﬂLUWﬁ?ﬁ

Tada sousmsiugd 1.4 @ mﬂummuimamwmwmmwmmsnwgaw‘[uﬂmmmanao
D ﬂa‘lﬁamamn‘!mmé;naua nslawan

<= a v o
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winduaadnoaiiudninaluladnilizedifnnseiing  Fowrnifineassd
sruuilsidunazianUssing 9 efisaisann fetadn wIRN1AIAEALUL The “wrist watch”
waaIRIzy 1.5 Fodudmusznovzatreniamadauinin wdnlaeuddnlaln (Seiko) wiinnit
sansaviminfldunawdoya annsadaiiiulusunsiaeniimeiaeuen uaznielugas
flulpsraniimasuaninaniesn uoa.d.5. (Leo) fnisanadinelwwa 2 Alalud

vinenduaglasasnugisessuupaniinpeion 1 Hwnaluladnredifnnsaingd
s uewdiluaygdisAnzasinustivistuutaznisiafeniiiainoin duewdn
\ASpenafisInIsonssTleinfowsyud  Aanfiumasrasuensarnsadeulusunsalina
UAUBIRuANAIILazEAUIRAEY msﬁnmuﬁa‘lﬁm’ﬂaLﬁenﬁ'umﬂfufaﬁnaoﬁuauﬁl‘%ﬂnh
Robotics

Mueuafin1svwatsuuy uangesiugnosnuuusitelduazdudiesine 4 fat
lduvuenAaunTy ER nnlagu3un Eshed Robotec 289Uszinedas1iaa Lﬂuﬁuﬂuﬁﬁa%ﬁum
Waldlumsdnviuazamamnsss Baduiidnduamdluguil 1.6 (a) uszvueudiuu scarA
namlmeuIYn Electronica Veneta snmnsamvanlaepanfiames Feiuezdnisiadeunlmilae
naln azddidnnsefindizwzadannsalusunsalasnivn resfiumesildmunuivaoniames
damyaranlusszy 1.6 (b)

TunsAnuiszuumuannsudnmenonfinnesiduszuudaluiindonsaniulu

o

faeinszuudn (CIM; Computer Integrated Manufacturing) azfinsldvueusniniunusiae
lsunsuraaRaimasnaIemI69mI8819209n WEN209 Eshed Robotec TugU 1.6 (c) uazszuudn
984 Electronica Veneta (8m1a) Tugu 1.6 (d)
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Ainaadaffines (DMMs) 8TUATAINEITUNIUAIEUEN USIEW UazAINTEUELUSY

o

1.7 (a) 298 DMM waneguuuildmaalvsn 98 LCD dmiusmeArdizninfuaninanaus

1 o d 0 o o ar « o o o
3? “ian DMM ﬂLL‘UﬂLﬂaiV]']ﬂ%’]ﬂﬂ’lEllﬁ\’lﬂ%ﬂigllﬂfﬂiﬂ 0.7% IﬂﬂNNLﬂﬂﬂﬁﬁ"lﬂiU?ﬂﬂqﬂqu

FunIuiian dusznsudayalaena swW uardinszuanssdnludfluvnisifen Felawiadnuazs

wminiies 3 saud
Fmaanmauandiwas [Tudnnswawininasdifinnsedind dauanslugu1.7(b)
gl IIANIATAIINEDIATNIBLRE S
nsvuanaiiduninsgintasnissfionadeuiinuninludeimaass Gefiaans
uinduazfepuanAIANNTBINTILARAY  dyanasfisous 100-1,000,000 Hz Aoudmslu
sU 1.7(c)

(b) (c)

35U 1.7 (a) dadfimasuuy Probe-type

(b) AmBumnddinasuasiadiings
o o o
(c) tATEekUAIING

AImeadidnnseindlaaielfifinnnudwdcduinuegtonnane Fusnaweanuuu
Ineldszuunouzaan wanUnitlaldasnealulnsimiuazszuuides wazlafinnsadromny
Gwiivedesaiios Tnesivouansaanuaziinoaslasnie, viunisdadedlunsudaate
AWASIZUUAIAOR (8% FM Digital Synthesizer AouSumensnan fsuamosiagy 1.8



a

Wannsefing 15

@p

Inaa

2

o v o “ o &
5UN 1.8 DX7FD FM digital synthesizer WIaNIATEVYUAAN

(Courtesy of Yamaha International Corporation)
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\ %g]:m{, Aslnsizaigasyinning

R IL3IuaTAINIS Iz

AIUANABITOBWA ’Lum’smuamzuuﬁnam&ﬁnmaﬁnﬁ

Uszaaananasdy mss:uuﬁmﬁ’nﬁmﬁaLwﬁaé’m[ua{@\ 1
kY

N

saanolalpslwsianizesnldmuanszuiusn ABS gz
wamelugy 1.9

sUn 1.9 uannmnelululasinsieaizasmvaunisyasaia
209308UHATINYTEN GM

dnsusneudauainnfidioldesgacanigainsni 19 Dodge Daytona Zauamelu

v a

U 1.10 szfissuuimAnaSiseumedines uasfaeszuuunuiimednludd Sudoya

[

TUsunsnaNUILNARIG 9 NAIWENeZadASaIRe WaAIKYIITHITUUIBUAAIFILAZYDIAD
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gunni iASaeimANSIanuazAAN1d uawRsainAINNAAKIEIaINIA L UWAISHIEN1TZ
@bl

4 @ & o
AINF LHBLIY ) “J RRARNBANNT

amealagldmonfinned 3 1(a) ldszuulalaslwsigagesinuaznagaudniie

lagnenierneluszuunisavangangfinnaiouus:

o

aghIuANAINTaw (Thermostats) Bieinnsafind n1sUszhvg

“s

ansduluduina g Tneth’

d o e s d e ou oo wa 1 ' .
wsaslalasiandmigueinis naudniasasdndrdnludfnaziasondiun  danzaslulas-
TnsigaigasaldnuaThlufinsaiunuiesiines uinszntludenizesquaifimesluiimes
AimaaiialdouluiinUszdrin souanslusy 1.11 (b)

4 = - v oo Py
(a) tAS8YTIASISHANTILOINIARIEATAOARBNTURET

sUn 1.11
u
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(b) msammamnnummaa (Courtesy of Heath Company)/

WAYSZUUSINAY :
ELERNIEA v amaLan‘niaunas‘vuuLLauwaan mﬂsumi'amvmummmwaa

Tudssiolugy 1.12 8w mwmﬂm'rmmumu gumnsfivianldinenguaslein (Ohm's law)
mnamsl V/R 51 mmwmum@awammmmaﬁ susilndoluszuunauzasn mmﬂ 1.12
Wiazin mwmmﬁﬁam}ﬁ% ANATEN ATNATUNIHIZAAAT R INTIZNTLUARsREEW Nszud

Wsnanzsinludogoin

Pivot
Water tank

Analog Analog Analog
input " processing output

/%’ | =%{— (constant) i®;

5UT 1.12 szuvuawusaaniildinszausiludsdiegnasy

szuuuansaaniugl 1.12 aldomlaniilonse vulszananatayaiinlAuazuanINE
o o
seiAsasiaiauuuids
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szuuAdneadasiifayaiiialdlunsiminniesauaasiauan uaz/miededaeiaud
iwennislunsinsesmarfiogludizesszuudfnen fgl 1.13 SuwmazdAiAnadIiunim
Foiwanfuszuunenzaan AN wnwezildenwanszuvnansaenluifuidnaasieises
wlaedtyaauanzaaniUniidnes (Analog-to-Digital) saunwieuszaiananay (The Center
Processing Unit (CPU)) ﬂaoﬂauﬁaLma's'msﬂiﬂﬁthiasiamnszﬁi’uﬁwﬁi’miﬁmﬁﬂmiﬁwmm
fofilaiuazoon msdwinaiiiesfnds uazanansauantayaiondynoonanlmi
fia wiadienwnniindiaesszuunismunuszausilude Dusu

Storage
(memory)

Pivot

‘Water tank

CRT
or
other digital display

. szuughansaly ’iLLﬂ‘iHLLﬁ:’LLﬂﬂ\‘INaﬂBﬂn’]iﬂ'lurﬂﬂMU%gUﬁiiN
da9IARzavssUuATAaa
1. Tulanzasanuasadurasszuuianzaan
2. LauTAaNUWNIZUIBNITNANISADUAREIDE1952A1L52

u aa 9/ L% [
1.5 dyauAdnaadslaadils

NEUEUIUAIMOAN ARSI 2 FTAU mumn'aaaiﬂamm"‘lﬁsmumeuﬂu oV
(GND) uas +5 V 158071 9AULTIAW TTL msnzezldiunesrnfnlaseanoudunswianad
anan

dyquAineagia TTL swisasselleeldaindniena Avvasaindiuamnelugy

o
1.14 (a) dny 'mmanﬂmnﬂmnmsmaamﬂuawmmmﬂumsmmﬂﬂamaammaamamu
271 nm’lumu t, memvmu 0 niD Low uas t, mem Ww +5 v w38 High ne t,

usomwazidn o v Elﬂﬂiﬂ‘ﬂ‘i‘i) Low LLﬂ“ﬂ t azidu +5 v 'ﬂﬂﬂi\ﬂ‘ﬁ@ High
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. t t t,
+| /!ngh i B B R e

LI ovewm

(a) nrsAnidndginiinaasgaing

A —_ 5V

High ; N _BT s N
Debouncing L N +5V
— ) 0N

latch

Hig (ﬁmsmwm A lugu 1.14 (b)) amﬁmn'ﬁmi'mlao SHIGREN
Low ugtnauly High Snass eaziAnluszeziaanAduwnnn (Ra150417190 B)
ammmmqmaaﬂaﬂﬂm mﬂﬂamﬂu Low, High, Low WLa¥ High

Waene 3U 1.14 (b) UARITZAUYBILTIA High (+5 V) Uaz Low (GND) dnsulu
g1% Undefined region Lug uszauULSIAuAH20UIIA5EAINe High uaz Low \udruiiasasismnea
Tdansoimunan1izasin Low n3a High 1o

msuslanismudunuisneasinaindnienania Debouncing Wi assouitlals
Ineld1995 Debouncing latch 695U 1.14 (¢) N15182995 Debouncing latch FanAUEIAINI9NG
qmaz‘lﬁqﬂnsrﬁmeﬁ%maa'?io‘(wmsf%ﬂni'\wﬁﬂvlaaﬂ (Flip-flops) wazaziSeus1oaz B an A
Twasesidmaa 2 (aadniBedau) sagu 1.14 (c) dwiesinanaizes t U Low azdusonm
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