S y Batiada InAdAGT03a (MANNu)
D/ | Ui 9789743835683
BOOK | S0\ 974-309-580-4

ISeUSevlag 1UN ANAIIUUN



|nnﬁﬂ65uea

Digital Techniques

IBguIBewlas ouun AUASUUN

&l o
visn NNITLILI NN 41a
SKYBOOK COVMIPANY LIMITED
515/276-8 0.Ssftm-unuoit maszondlad 0.8 sabpoil 12130
Tﬂi. 0-2958-1125-7, 0-2567-5119 Tnsas. 0-2567-5105
e—mail: sales@skybook.co.th

www.skybook.co.th

BOOK




“walinsanaa (MAnged)”

v
¢ o

Rufedan 1 nuniiud 2548

AURYIVEN AN
FUSORDNT NI NTDRNN

A Aad & ag v oa a A Yo
wWr g mzawmiaassilnel |G uayn e

LM amsilnd Sain

sim 195 um

JoYan10USSUIYNSUYDOND ALANHOTA

AU FUATIUU
WAPRSADS (MIPAVTLE) -- Lyl amﬁﬁm?, 2548,
360 W
1. WeTHRTIR REAMIANNG WL 381584
621 . 3815
ISBN: 974-389-5884
S7901-30-08-05

JaRuwnazsnu1alag

& o
vion ANV NN #180
SKYBOOK CONVMPANY LIMITED
515/276-8 n.5eRa- Uil sabzeBind o8yl sunuei 12130
Tna. 0-2958-1125-7, 0-2567-5119 Tn3ans. 0-2567-5105
e—mail: sales@skybook.co.th

www.skybook.co.th

Wy L3 aemaUasn Tufiem 516
459 TRURYMTALTNS (RPN 48) U2 NFARUUAN (2ARIH2TN NIV 10310
TE : 0-2694-3010



v
@ =] ' aa a a Qs
Hogriufiimediuiuna Tuladmedudtneasidnnseidnd IdWauianuiimeh
b4 o
] 1 @ =R S A 9 Y 1 ao
Tilodna lingadaazliduimnerdesnuauludiuagn 9 oiwu  malulagmamsanu
a J 3 aa
STULADNANADS  STULENTAWNA  MIIAIVANIIUGATINATIY  NApnegluuuainoa
A = a s A san ad a Jdg dy
nazdu q Fluszuuneuiaumesszionglnsalnineadiannsodndilunszuiumsnug Iy
Ao w o 4 a a'y a wa U a a
fddy lumsdundeuliszuuneuiuaes ufiams laedrldszaniam
lumsdaimilsfenanguf sWadwm 13-102— 151 mailnadaea  Fallann
a I A a o a @ a
swdsuiunguin Inseadaazszuuneuiunes lundngasinendastuda ( m.u. )
a3vunaluladaeuiinnes/muimninenmsaeuiiges vesaaiiuma TuTadswuena
Y v Y o 2 o a a A o 1 A:’ a P v Y VY Yy
Tagdmdr diinmsdnanndetuiesvisuiedaituilowdniezyuiulig s en1ad
v v o A = o A aa ~ = A a =
anu andnly wesiinuziugunsnumeaiinadneauas lumsGouiFsaiioninzl
Yo o 4 A A v v A a v v
ms l¥idmrimaiinioananaumisdeliangsiantvisdszme Inslunszususigldus
£ o q YU a o = N ¢ 1Y o dy Yo o
Feemazm IAG owdannuduauginmsangmisdodudl  uddiSouiGen 1diam
< o w o a v e 4 =~ =t
2dElszneutsaummevesdwiimainaniu weldlinnugndesauysanniige
dyc/ 9 a a aa ~ A’f [
wennInidteinsoldmisdomaiaainoalszneumsiFoumsaeun Tuseay
¥V
wangaslsznatiodnsimdn ( Ui, )  uazndngasdszmetieiniindwduge (1)
o R 1 a Y 4 o/ ] A o A =) w a
yoansue1manyt iduesad wazdwidmiuiueditamidemangu] svadn
13 — 102 — 151 maRaadneamuiils: Towildumindnyvesaaniuma Tulags1vusna
ald'.:t = 3 Y N ~ 9 9 =4 a £ 1Y
wazfnanuauly SavadnmnmuiderueuuzlszmslanedGouiseiguaverionivily
a I ' 9 o oA A ¥ Y [ d%‘
anuAamuvesiudreanumsn  iluedds elffudeyalumsiSuliuiiomansy
a " = o2 3 1
you31il Itnnwauyseios q dululemase 1y
: o0 & @ o £ = v A a aa
pilanudisalumstaimisdomangul shads 13 - 102 - 151 MALAAIADA
1 dya{ ot a = a 19y 9
i 1dussana 188 edRmsgnszaung  emsdiivssansdszaminiiundini
i 1 o P a q 1 Yo w 19
wazffnmdiaanlddnSauuuniifeiuSeds q aneasuneslimddladdmirly
3
m3daimisdemniidrefiauemn
weerun funs U

9 A ~
ALTIVLIEN



AN

GAPIL

] Py g { o an ag a
HUWN 1 ﬁug‘mtﬁs’;nmqwﬂwaamafmsaun’ﬁ

wHIN 2

o aa ad a
1.1 NANMTUDINITAINDADENNITOINT

1.1.1 dyanuueuzdoniudyaufinea

a Jaa ad a J
1.1.2 wmmqﬂnsmﬂﬁmaamaﬂwiaunﬁ

1.1.3 Fmsaadygnualaea
1.1.4 FEmsnaaeudyy1uataoa
1.2 szuus il luasaeas@anseiing
1.2.1 52ULEYATADA
1.2.2 msudasduszytsium
1.3 sian ¥ lufsaeasidfnseind
13.1 sHauda
1.3.2° sHeaNay
133 sWmnsd

1.3.4 s¥icuean

d%’ e @ aa ad a o
Uﬂﬁiﬂwuj'lulﬂﬂ'lﬂ'l.l’)\iil'iﬂ%ﬂﬂﬁ@lﬁﬂﬂiﬂuﬂﬁ

s 1 d' J ﬂ' L an s a
!.L‘]J'Uﬂﬂﬂﬂ‘ﬂu?lﬂ'ﬂ 1 wugmmmnmmsﬂwaamﬁﬂmauﬂﬁ

NANATINLATNYAALLLYA

o =1 a g Y
2.1 HaNNMIVBINTANALVVYDLUBIAY

2.1.1 juuvaumsassnvesisadiauuuya

2.1.2 15 NAIINTY
2
2.2 INANNATIANUFIU
2.2.1 NANLUDDS
2.2.2 INALULLOUA

2:2.3 lﬂleJ‘lJﬁfJﬂ

12
15
17
29
29
31
32
34
37
38
43
43
43
45
46
46
48
51



1 d'
HuWwN 3

M58y (7D )

2.3 WITATINNNIABANN

23.1 MIMIMADIULATIANIUBIANA

232 M3A319295ATINNINANMTUUUYA

233 INALUUAING
2.4 fyndiauuuya

2.4.1 NQURUUVYA

242 NQufvesduesunu

2.43 MAgungEUULYIINAITNAINT
2.5 M31lszgnd l5unan1anssn

2.5.1 anuilumnaveunauuuuiugiazinauuuuey

2.5.2 M3 ¥ dydnvalunungnianssn

253 msAnnuvmedydnysiinanianssn
unaglinanassnuazisatiauuuya
uunlnwaniaed 2 aneassnuaz Ryadauuuya
wanmsaagUilanduassnliie
3.1 ms Iwadauutyaangflsidunssn

3.11 31ns@euilaidunssnena1s1enwesa

3.1.2 Fmsud luii e T ldRensiauuuya

3.1.3 MI0BALULINITATINDINAITNAIINDG

3.4 myeonuuuNesAsIniilfnauuumnaifissedado)
32 myldusuiimiusangliledduassn

32.1 gUnuuiHuiaifue

322 SimsangUiledFunssnlalfumuiiniue

323 Qewlaliaule

3.2.4 uHUNMSUerHaNINN 4 Fandls

52
54
56
58
62
62
64
66
67
67
72
73
76
77
82
82
82
87
92
96
97
98
101
109
110



m150ey (1)

9/
)
3.3 INANNATINBUANIAY 113

4 P! J
3.3.1 nauuuengagiviess 113

o = 4
332 Inauuuengagaiues 115
3.3.3 msesnuul99s Iasldinanieassnaiafiey 117

o o o A
33.4 dyanvalinaniassnuuyleddsd 120
wnagivanmsaagliladdunssnltie 121
2w ! o J o g & :
wuudnanuaen 3 wanmsaaglilanduassnlnie 122
wieh 4 msdnsiauazmsneasHe 125
4.1 fudhsia , q 125
v Y o a  q b aq ¥ =) 4

4.1.1 nvsdudsdmavgduitluatgvaesildledived 74147 128

4.12 wesdudnsimavgulideiluatguasildlofiues 74148 129

4.1.3 2sa I

P N Qo A ”
Tudurtwauguaesily lediwes 74148 131

42 A00ATHd 132
133
uﬁ1u3ﬂ%ﬁ1ﬁwmmmﬁmamﬁa 136
Weieduuoadauuy 7 du 137

43 Floaadhe 144
43.1 dnfadmanduuia 2: 1 145
432 dfadmanduuia 4 1 146
433 wiavesledM A duduiafinans 148
434 muiudansunavesiiiafinand 151
4.4 fadadwand 153
441 dadadmanduuie 1:8 155
4.4.2 n15Lﬁu%"mammﬁwmmﬁaﬁﬁaﬁmafm? 157
unagUmsdsiauazmsneas e 157

wuuHnaniien 4 msnsvanaznsoease 158



=
HUWN S

oA
HUIN 6

Mstiey (79

Wadvaeil
5.1 uand
5.1.1 LAATNALULLHUA
512 wandnauuues
5.1.3 wandilszis
5.2 ladas il dyanaunim
5.2.1 dygaunem
522 Tnsaadrveadraed il dayaammiin
523 nanlfdFmazmsieivediad
5.3 WladWasdriania q
531 advasdunued -
532 Wadnaeduuyls -«
533 WadvWaeduy

534

Falnsiavesalasi
536 Waddeelnounds
unasinauuasy
wutiilfamioei 5 Wadwaey
2993ATTNAIE1AU
6.1 2995UU
6.1.1 2951 uuUBEFI AT
6.1.2 2995t unnuF Iasiia
6.1.3 nalszanisunsnszateluaeasiy
6.1.4 195 VUVLABIS B9AY
62 S3amesiaondoya
62.1 Samesdoudeyaiuuuoynswesnuuveynsy

6.2.2 Frcumes iAo udoyaiduuUeYNTN/EBNUULIYUIU

Ui
162
163
163
167
169
171
171
172
173
174
174
177
179
181
184
185
186
187
192
193
193
205
212
216
218
220
222



a13liey (A0 )

Wi
6.2.3 SaumesiaoudoyatnuuuvINW/eBNUULBYNTY 223
6.2.4 Seames iAo uToyatLULVUIW/ODNULLYUI 225
6.2.5 295UV demesIdoutoya 225
unagl 2993AIININAIAY 229
] £ ' d' a o w
wuunfamitoh 6 19sassniFedey 230
Wil 7 2sfuinnadamand 234

7.1 HANMITUINAUFIUEDY 234
7.1.1 @IUINAT 236
A 3

7.1.2 funfy 238
7.1.3 MTUINAVTIUADULLYLIY 241
7.2 HANMIALIAVTIUADA 244
72.1 favase 245
722 Faufy 247

7.2.3 NSTRTRIARURE 249

7.2. ATIMTUMIAVDUFIUTDY 250

73 Wd myavlaelFadnududy 2 255
7.3. wiauaseanmeluszundduiy 2 255
732 mswAeugduuududuiuihieuguaes 257
733 mavanluszuudfudy 2 258
7.3.4 myavluszuudinufudy 2 261

unagl 2esdnunadamans 264

wniindaniiiei 7 2wsfanndamand 265

Wi 8 witeanus 270

8.1 wﬁnﬂﬁﬁwmgﬁmﬁ'uﬂmwﬁwﬂfnmﬁ 270
8.1.1 aenszneuveIniiennud 271
8.1.2 MIAAABAUTEHINYUIeYsZIIaNana 19N L HLeANE 273

8.1.3 ¥UAUDINUIANUIIEITNIAEIN 274



WA 9

8.2

8.3

IV eIV UL PRI

9.1

9.2

a15iiey (719 )

] o A 9y
nireanudaudould
@ ] o ¥ K \
8.2.1 ¥ANNITUYBINUILANNI UIDIWUVY
822 Tassardvesiioanusudnduwugy
= 1 o Y = 1
8.2.3 wtinveaniiganuiuddwugy
LY [ ] o 9 =2 1
8.2.4 1081939955 WMUBANUT U DUV
NUIAINDI01IT

8.3.1 ¥UIEANYIIDUBEIUAY?

8.3.2 ¥uleANuIe ey TS

8.3.3 wiwanuiiemedvdsfwudlsunslgazay 14

8.3.4 MuleANUI WMWY

Hﬁiy
9.1.Wlulag

9.1.4 seumsiauvedlulns Inswawes
9.1.5 detumamasuiedeyaniolulylas Insimaes
M5Reu 1lsunsuee1eaeY
9.2.1 y¥Havesn w1 1Usunsy
a A o ~
922 uwnaneInumMseuldsunsy

923 @1e819ms@en TUsunsueasuUd

unag lulas Inswawesuayma@oulusunsy

wundnaruaen 9 TulasTnsrenyesuazmsweuTdsunsy

UITUIYNTY

Hih
276
276
278
280
285
289
290
292
294
298
299
301
305
305
306
308
309
314
316
320
320
325
328
340
342
348






-1-

h NN
RN
\

Wuguirgoruovosasaoadidnnsotna

( Digital IC.)

95 Muve I IMuBEnnseindau lnaiinazwud

D]

H ¥ 1 a @ o aa
ANUINIToIN U witugiueg 2 wila Ao dygaueuzdenuazdyauainea

E
(%

4 4 Ao ‘ o wa v § a
Faganartirsuiudesinnud laduauifuesdyananisass ensadonyiia

o Y nwYy v £ @ adg A Ly
vosdyaaldanlasdugndssninzauiuisesdidnnsetindas T

o

111 dyanaueuzdeniudyyiaadnea

a

o ] . A @ = a =
douIoULaN (Analog Signals ) ®39 Tyanaudigluin nuens Usnalag 7

wuaasmmsn/dounasediseiiiosnmimgasuiemetiug (<) msldauvesdygn

3 ° a ' ' o
uourdenzgmin T IdmurSinade q wu @es anwsy anwen dhwin gungi

U

7

ee

o o3| @ o A o 3
YNNI UIIAU LLazﬂ'JnJL”lsl}ll"UfNLLﬁ\‘] Lﬂuﬁu Iﬂﬂﬁaﬂﬂ‘li‘ﬂ'ﬂqj\ﬁ]ﬁﬂ"llu@ﬁfgmu'lﬂluﬂu&’ﬁaﬂ

A3

ugwaztlszneudouvasse il (E) TwnuFesiines (P,) Toadlmes Ay

Ui 11

=)

ean



2 WARARARDS (Digital Techniques)

Taad (V)
ol —p
+5V. Uiy <
2 Uiy
P LELLE L ATud I
i anaa
+3V.
+2V.
+1V.
—p- 1781
J____ Thadiines 0 4 t o w
A o o s
. 1T U. g‘ﬂﬂau YYIUUBUSADNNIUDIANAUDIINDG
¥
=3

< = o 2
U 1.1 2995 i ldadedyananensdoniiugiu

diewasannnlugdd L1 (n) vagivhmsdSulumuSoaiides (P,) TWinianw

Y d o
usIRUPIANATLAE
GRITRLTCRT:
usedulidh 2 sed

“f1” (Low ) w3eassn 0 uazamsaiuluih +s Taad duaoius “qe” (High) nienssn 1

usadu i (v) ) o
/—— naoa i (L)) Anari
+ 5V

B=ST ® naoalulih

(L) naen v (L)) hifaaing

A0 (S.W)

oo 0 '/ l— ]. 1281 (t)

9] ty t3 ty ts

. NI . gﬂﬂ ‘Lluiy YIDLUD UL ﬁEJﬂ'VINLﬂWﬂWﬂ‘“EN’J\ﬁ)i

v ' ¥
Ui 1.2 2995 b ldededyganineaiugiu



#uguneniunssianeadidnnsatingd 3

v ¥ v

vinlugli 1.2 (n) Aerees Iihuidiesduildnasalih (L) dulvaauaawa
Anaazauain unumsnldeunlaswesdyguainea nanfe wmzlosiimsila
1995090 ( S.W. ) unasnie Wi (E) szemnsashmssienszuali (1) lwarld

v A o q ¥ a 4 & P

Asu99s oudinavi Iinaealvih (L) uaewwadaainedu Feszgrunudieaniue « g9
wiomszAuusadu i +5 Toad  wazdusihmsitanaesaiad (s.w.) unasnieldih
(E) o ansashmssenszue i (1) Tvadnees lduaziinadildvasa i (L))

o a =& 9/ o‘ A U [ o 4 [
UEAIMAR LN Fezgaunudloaniuz « 41> nie Aszauussau i o Thad dwaas
Tugii 12 () naznnnsfidygraddasaimanasuilasmuseduiihey 2 szdy

o

uummm:ﬁwmgnm hthm‘lmaﬂsmmaamﬂmaunamﬁum%nwmmma"lﬂ

%_/

’qu“lwm q fAewiiansznaloFassn

1.1.2 viiavesginsaifdneadidnnsedind <

daa ad a d ]
Qﬂﬂimﬂ%ﬂﬂﬁﬂmﬂ‘ﬂ5@”ﬂﬁ%$gﬂl!ﬂﬂﬂﬂﬂlﬂ}l

a L4 a 4
NITUBANDT — mmcmmﬂ{ ( Transistor— Tr tor I@glc ) Wi'éJL‘SEJﬂ“]iﬂEJE]’J‘I “ ‘w‘mma »

(TTL) wazyiaaszialodassnlan ‘e’)ﬂfﬂ%ﬂ msmmmlmummmu(Complementary

Metal — Oxide — Semlconductor) W i]!i: ‘B@gﬁ’n “ FUDH (CMOS) uﬂﬂ%‘lﬂuﬂ\‘i‘ﬁuﬂlh%

b
=

'IiJ'leﬁlL‘lNﬂOﬂlﬂuﬂﬁuﬂﬂﬂ‘lﬂﬂﬂﬂ\iu

R 20 WnzIETA

¥

- fifueafdsgaded szTuAUAIITHE 54LXX W5B 74LXX  Heesdl

Yy Y a

12

o o c: ) 1 ' I~ .;
msgadoideiiniuuuasgiv 10 wh udlianusdige
< g @
- ffueannuisige Aududiesia S4HXX wWSe 74HXX @9zl

Anusate 6 T ualimsgaudesidannniuuunasgiu

' ¥
] 2 o & o

- yapAnmaR1 wluAudesia 74LSXX  dezlimsgudysidsiuaz

1)

o 1 <
fianus lumsiauganimuuiiiveanudaga ( 74HXX )

I o

- LLBﬂ’NH“)ﬁfﬂﬂﬁﬂﬂ'l'c\\WITVI‘IﬂLLE)ﬁ %uﬂluﬂuﬂﬁﬂiﬂﬁ 74ALSXX lﬂuiUﬁ

d

Wanneeu191n 74LsXX @z ldiaaliihdundedivs 1 fadiasdema wazinanlszd

sz 4 wTwIwriaena



4 mplPRARaA (Digital Techniques)

~ yhadfifiuen ssRududausia 74FXX Failandr lumshauganh
WU 74LSXX LAy 74ALSXX

2) nguvedled duea (CMOS)

- Fueawiasgiu 1oy 4000 VETURUA BT 40XX 1132 45XX

- Sueanmiiigs szududiesia 2 Y fe T4HCXX 1Az T4HCTXX

[ M a d =) 7 s
Falianudldougegana 35 wozidsad duiluledwes 74HCXX MmeBuwavzTuFya

q

o

R @ A 1 4 oy 3 s a 9/
7330 ( Logic ) Tuszauauon TIUNNUDINNATINITOI W lansszaunnueanazsues lagly
Y

o w U = aw Ao < 4'42’ @ g A Y
N8 Mﬂn‘wm 0.1 Nﬂﬁ?ﬂﬁﬂﬂmﬂ %"lﬂﬂ"liﬂ“ﬁllﬁ]ﬁﬂ’l'mﬁ')q@‘ﬂ‘U‘l«l@uﬂﬁlﬁl‘iﬂﬁ 74 ﬂ!WﬂTﬂ

¥ d@ig‘ig&\ @ 1o ~
Li'l'ﬂ‘iTU’J'IVJ,@“]WIT”ﬂﬁu%~1]W\1ﬂ%14ﬂ151’1']\311«!&1’?31f]uﬂﬂ ffiea NUUA Y ‘Hﬁ 74 UANUISY

Y

sl v 7
DINVUAUAIYUDT

Tassadradudueai ¥ ldmde s nd °luﬂsma\u“l )

v o

74HCTXX NN9UNAESUTyauassnlussAuiing

DR

X ymdmmwmmmmmﬂlﬂm

4
v

sEAUNNLD AT FUD mumwammﬂaaﬂﬂﬂiu ’iﬁ‘lmmmms‘lms‘”ﬂuusmugmaqma

1 1

maalinaumiiu 5 Taag  dwsuledues 44 Jﬂm 7J4HCTXX

= LL?Jﬂ’J"IU“]?"TﬂJE)ﬁﬂ’J”Im?) “ﬁaﬁﬂﬂuﬂlﬂiﬂﬁ T4ACXX Ung 7T4ACTXX

74HEXX way 74HCTXX 10 lefinisanndy
FUACTXX  FaveiimslFaunasaaugiuusedu

unasnIeiaenmiouf muaa}gﬂcxx uag 74HCTXX 9nilszns

iwﬂuﬁsinfﬂ%’mﬂamﬂﬂmaamnmauﬂa

maﬁ@jLﬂg@gﬁﬁJnaﬁmaunmmmaamuﬁﬂymmmmﬂ%amaé 2 @0ug Ao
A33N 0 LAZATIN | uaﬂﬂmf}luiwuﬁ%maaﬁﬂmaﬁﬂffﬁammsmlmﬁaﬁmmmﬁ%ma
voniilu 2 nqudosy awwiiavesledildanld 2 s1wan fe leFfiuea (TTL ) uazled
Suea (CMOS)  Tavft lodvamossmaniiazldussdunmastemde iy nanie o3
ffueatimslFussiuunaasie iy +5 Thad +5% dFwhldseduuseduIiihaiidni
+0.8 Tradvz 185umssmualdfiuaniuzassn o nazseduusadu Iihiifedus +2 Thad
0l o l85umsdmuatiifuaonzassn 1 dawledFueazannsaldusiduundii

o

4 4
Mdsldqandi fie Tadaud +3 Toad 8 +18 Taad  daiulumsdmuagaiuzassnieduily
9 Y o 1 ! [ o o o w o ~ 1
aeslddad s iuumaaiemds (V) aue Wufe faniuzasin 0 i

s o ' Q/ { & 1 Qs QI 5 1
szduusadu iy +1 v, aun uazfianuzassn 1 Fesefidiszdunsadu il

2

+3Vee Whl daumaslugdii 13



i3 '
ﬁugmtﬁmﬁmma‘ﬁ%ma%té‘mmfaﬁnd

+5V, +Vee.

A330 1 AN 1

+ 2 V,
2V o 3 "G AL
Ty ; liimivou
+0.8 V. +3Vec
AT5N 0 I N3N0
0(GND.) 0(GND.)

A

. A91ULATINUDL ledniuea V. anuzasinued leFFuea

710 1.3 uaasanuzasInved ledavnea

S

nnluglil 1.3 wnzdoRnsandniuzassng

dledfHnuea ( TTL ) Tua9szning

uzassnved leddued (CMOS ) Tuaa

azad idludm linineunas luawsaszy

aa é ' g 94
TUAINDA clN%zﬂsxﬂauﬁ'wmuswu‘lv\l% 2 3¢91

2
2

(=] J q’a’ = o @ dy
waz # 1ad D9 +5 1ad (a3 1) TuuneniienssFonssauusaauil
' o v A X :; Slw. a =4 a 4 a 4
1+ seduuseRuiifivea > Aldfurtianszgaledassnmsudmass - naudmaes (TTL)

dasinsanddtmsadudyaudineannisaing dwaaslusih 14 (n)

< o a o o 2 gy & a o Qg Y¥a o & @
wituinaeivesaindgnlfloniuadld  Faslinailffednyuzvesgadiudyyi

'
1 o ]

aa ' ' . ' 4 n’: a o " !
AvmeamaIAnNRsReIind na1dfe vuzillovIvedIndagdmiage ( High ) Tuaa

v 1
1y )

U @ a o’/’ a Jd o o
A t,— t, wdisusaiu i +5 Tiad  uazdinvesadadegidumaisdr ( Low)
] U o J 1 ]
Tugaemuna - t, SawsaduIvfuilu o Thad use asnd (GND)  dmlugiemunan
t,—t,uag t,—t, hozdsnguadnimudertuiulugnaunm -t uag ¢ -t, 11AMs lon

and lAGwmage (High) uag Aunuad (Low) auddu



6 wmANARAAAA (Digital Techniques)

Q4 (High)

+5V.
L dledsw) O———0 __J : Fov (GND.)

to

E=+5V.

|

A1 (Low)

fl. WITAINT

A
+5V.
'.\ [\/ d01uzga ( High) 4

o lsimiveu

U A0z (Low )

s oa

M1z vauzfiadnd

 asuAuIznUIdmsasunlasninaniug ( Low ) Wuanuzas ( High ) aonasiud
o v A a v Y o W a o2 a o q¥a o 9 Y =
ula udiiesnindimsnszdannnihdudavesadadiaiinariliifaussduandoundy li
"’ 1 9 k4
anuzdudrnuiundung duanuzgalnidnassdudnduszialuganaidug 293
aa S o a v YR @ 1A 3 dy Y a £
avmeafdaiinaulanefivz SuitadyarudAanatamanril 1duazdndsemsnilannas
(3 { < 1 T o a { Y T ' °
dunalugii 14 (v) wnzmundlugssduuseiu Ifhiaunsosiadldnduaonei
' td 1
uazanuzgefulureseauus dn i Ligunsednisldhduaauzdmioaniuzga
& A ﬂ P=1 ] &£ aa A ﬂ 9 a a dy v
Fazdoiutluiymdnesnialuiewsddaea modumsud luilgmanetunnmsadie
dyauatasanldaiadedunnns  lunalfiResdealiisudmsnszids ( Debounce ) 910
ﬂl s a ) o/ 1 4 4 an 4 é a
wihdudavesadadingredSuudgUniudygafiaealdaiy  dusiimaiamslszgnd

i
THomvegnaedt  ddaediase il



Wugufeaiusashaneadidnnsaiind

9 (High) +5V,
23950l J I‘
oot W) Co—| W 0 e ov o)
1 (Low)
. WIT

A o aa
v. JUnaudyguAdInea

51l 1.5 uaaadsudmsnszidannuidudaaing

ﬂf‘lﬂ‘i sw)y — — +5V
1 1 2esifailausined
—0 o- ) o—i o —o0
-, ViAo
nAtjuaing = qa (High) AN (S.W.)
+ -+
E=+5V.— Udouifuadag = 2 BBy

0V.(GND.)

a 1
. NITAIATNALYWY

a o " v ' @
v. aaaguuunatuldausiuny

v a d o A
29953ad hiuswmesiafen

307 16 uaaiimsaiudyanudineaiadifen



8  nAUARAASA (Digital Techniques)

{ a U { @ v ¢ a { S o
1nlusilil 1.6 (0) zuaanvsadadnatluilfadudyanauiadeiadmdondauilu
1 b 1
ADUZATINDONNINIUDWHAVDIDS  ipNITaNMIRINIMYesadIagil Asvaziivh
1 a  dJ [ g A A J
msnatjuueadag Inlade9sus UL IR ALz LAAIIn Mz Aslianlszanw +5 Taan uaz
dlaesijunavesaindlfillanssussdueiaymvzuansaoiuzd Aelinnlszuna 0 Tiad
"o < ' o d a J U 1 o ' Y 1 o
uand 1 IsAmwawsweIAyavesRsadadnalfy luannsadivuan lduiveu Taena i)
a o 1 1 o o a -
2asaindnatjuazgnldnusiuiuieesiad luusnesiiaior ( One — Short Multivibrator )
gaaawwunnluzi 1.6 (v) Tasfisnnunevesiadmaeidyamuisosenuuuuas
o 1 v a v a
afeldninmsimuamanudumusasduiulszgainneusnuesinsiad liusimes

. _

oA A o 1 a o 3 o o  odd v
NAIND ‘llfugﬂﬂ'lﬂ'liﬂﬂﬂuﬂlﬂ\?ﬁ?ﬂ‘ﬁ 1 34 fTﬂJuﬁUu']mwaﬁﬂﬂgﬂi']ﬂg

¥ 1 B’ 1 E
shtiuneser ldfimswlasuuladdan  llwwndhadngezge Tng®nass  deluunenss

( Monostable Multivibrator )

aa ad a
Tursidnoaddnnieiindvaiy
4249533780 1UUTResMUdS ( Free -
1aaeanedlaslusuiludesordoaingvse

£ <
FIVLUAAULNUNTNUADNUDIIINT

+5V.

yestadluvsmes | J r

Haued == OV.(GND)

§ [ Y v a ) o Aa o aa
U7 1.7 nanmsldneesiiad lanswesiaueisuidadyanudiaea

~ < U v A ° a o
13 1.7 zmumedueidyavedsesiiad luuswesiauadnandyana

an 4 1 4 s A g o/ o
ﬂiwmaﬁﬂuﬂsnmmﬁmﬂumaﬂnm F91UD19AT U919 5 8NANHULNITHINIUVD 9295

v a Jd o s 4 % i a @ a
Wad luusmesinwas Sa¥enilad < ezamida 1ad 1U519035 » (Astable Multivibrator )



£ ]
ﬁugwul.ﬁmﬁmwaﬁ?}mmﬁtﬁnmﬁﬂnd 9

Tumalfiianmsadudyanuadaafiduisdad liusmesyiiase 9 1aunse

3 a a o a o o a
Usznovrnsiuldlasldginsaidi@nnsetindin q T ey ddwmu dunuilsesy
=) é { 1 1 1
niudmans viemsl¥gunsallugiuuuvesled desliguamiianiuazazainiiese

9 = 3 @ ' ¥
ms”lfmmanmmmmﬂmmqma

Vee=+5V.
o

<; a 4
Alszana 1 -2 13509

1.1.4 FBninaaeudya ufinea
a wa a o o an adg a o 5 =3 (=}
TumalgianmsAmsizrnsiinuvesesalneadidannseind iy 151920093

' W 1

anusuiluedaunnmsiziiuzslidesnuuuuassrunaiialdnswdanmilyvuas
9 1 1 41' a d? 9 4! 9 a wa 1 ] LY J
Jounnsens q venasiionvzfaiuld  Fumeludealfiamsdiulngsineznun
A A 1 a 3 o aa 1 A A A W
finFoerriinzinamsihauvesssatneasgnatelszian fe nseadioianialuih
ATBINUATIE T A YNUTINTIN WITUTAINABTAA ) aodnTwsy uazdu q Wudu 9n
% 1 a' 1 =< = dy d} ag [ an dy 3 d'a 9
fotnfinzvenandiluunGeusl Fuduitmsneaeudygudtneaiosduntdenldau

4
nuBgleY 9 AT



10  wmANARAADA (Digital Techniques)

A

Wensanlugi 1.9 wilurvsuaniwameassniildlalonlassues nSefion
¥o6971 “ 1BADA » ( Light - Emitting Diode : LED ) lage1fenanmsiiauuifednuny

ms luuealaTeanalal

Bunn

3 (High)

aBas O 101K
(S.W) uoadA (LED)

a0
-yuzildeouda = asin 1

7.;'1 (Low)

mMs1eus e luue ‘ ofd Bias Voltage ) l¥iunieada Tﬂﬂmmmmumu(R )
vrgnldimiing ' ”‘ ﬂa‘lwm“umwaaﬂmuaiuﬂ (A) Tndlrinnuazin

unlna (K ) Usnd Tols Fazsi Iueadauanwnatlassuasldvioaouzassn 1 uaziile

wmsTenadnd ( S.w. ) TRgumuadn ( Low ) v992993 umasiiemdalnih (B ) a'li

asanenszua Wi Ivarunaes1d SanSeuadeuindumstreusedu luweadoundu
v ¥ v

(Reverse Bias Voltage ) 1rilinieadd Aot e Tua (A ) uazdaunIna (K ) Sfnd luiluiy

o é o L} 1 Q/ 1
guimieuiudaziliueadauaama livdesuanionauzassn o Tasdunaldinnn

o

anzmsiinudassudnas ludassuasveeadaszgnlFunudynnudiaoalunig

U§iia 1ailued1ad

3 9 [~ a 4 a o Y A w £y 1
1141J']~1ﬂ53l3'l'ﬂ'|"11Ulﬂlﬂle‘]Jt‘Hu’N‘i)'i'd’)ﬂ‘lfﬂi"ll.l"ﬁﬁm'ﬂﬁ 1‘57]’!‘”1—!1% unszualdiun

)
a ~

ueadd uaanalassuminse hidassuasmwanzvesdyanaudunyaiignileudinn

U

a J 1 a < =
AI0% (S.W.) §uuua (B) veaniugmmei awaaslugili 1.10



A" d o aa a o -
Wuj’]utﬂil'lﬂ‘lJ'N’i‘iﬂ@ﬁﬂﬂ’ﬂLﬂﬂﬂ?’ﬂuﬂd 11

Bunn

d
101AYA
uoadA (LED)
-
- yzifdoouea = asin 1

a3 ? 0 dworge
| ®0% -y lidounma = assn o

&£ [ ._‘-"‘.
woads Failfuaasmamuewyaiiudo eiites
Tugy)

v W a o4 d ' & ‘-,""::
nnnthdudavesainsniuilymodianilalugt

19  usiusziidefindl A dyqmua

v =D,

119K

»
LED, ¥uen“asni®
Q3 (High)

0%1 (Low)

y
LED, A¥uBN " ATINO "

' Ed
51 1.11 msldueadduansmailudmFuenassn o uazassn 1

v Ed
Tunsdifisdesnsl¥auueadfuaainadiudaBuen ( Indicator ) ADIUZATINUDI

3 aa & Y o d‘ A a o
YYIUAINDR °1Ni]§',ﬁ'm”Iiﬂl]i%ﬂﬂ‘l]?ﬂi]iulﬂﬂﬁolugﬂﬂ 111 (UBWIITUINMINMNIUUDINDT

o

< 1A £ S o o o dy A a o
ﬂ:muammﬂmmaaﬂ’dmﬂ’JuﬁmNmﬂum%‘uaﬂﬂmu:mm 0 uazasTn 1 Tﬂﬂ“ﬂﬂﬁlﬂ"ﬂ

( s.w.) gnldfludaniuguamsiinuueiees nande vazfivhnms lenadad (s.w.) lua

S o

o [l . 0 a { % ) ) & 1
Auiaga (High) Tnadhliueadddaivils (LED,) szldsumsluueadoundy Feazey



12 wmaliARAanaa (Digital Techniques)

Tuanz hidassuasazieadddarass ( LED, ) s21d5umslunedalundh ma“aﬂiu
v
asmzﬂaammm‘%’mmmwmﬂu auonauasin 1 luvazfivihans lonaded (S.w.)

Tl ( Low ) uoasadafinila ( LED, ) wlasums lunealiwihdedassuasld

Ao A

ﬂ?mmmwmﬁuﬁﬁuaﬂﬁmuzﬂisn 0 uazueadAIfaes ( LED, ) a2 ldsums luuew

v
[

k4 v
doundufie litaesuas  dufunssuaeawalugldl 111 SagminnlfifuiFuenves
A0uATSN 0 (A1) W3e anuzassn 1 (ge) 1Adueded

Wensanlugdn 112 (n ) UANIDNADE1IM 190929950 [ nadoudua

el

AimealuvnziinelFaued fie a'1Jﬂsmmaaﬁauamumisfmsa‘lumqﬂsmmnﬂvmmw
“ 990 IWs1 » ( Logic Probe ) Safism Biumanniinfisrmisons amwwuuﬂﬂmm
"l,ﬂazmﬂdwuamaﬂiﬂﬂ%ﬂiwsuﬁ%zuﬁﬂﬂugﬂﬁ 11%

F N\NY .=
aednInsudmsunadouaniuzassnved lod e agllTuneudail

avednInsu ljunsduianugalaganilanelureesaiaea

ASAIIHOUADIUSATIN

@

5. fueasadiladiniasimhiidudiFuonaazassnuos Teyoy o

o

Anea YULAMINITNATDVINT

ANUUNAIDBANAG
Ay

o $ Yy e )
WA RUNRIDININEY

(+5v)

. Iasaada



‘;l dl o aa -2 a
Wuguneaiuashanasdiannsatind 13

a8

D,
I Ny

=+
Vee =+5 V. =t

5
Miuon
S i 2 1" "
4 8 7 \.\. FEAUATIN 1" 7D "4
D, R,
~ 2 150Q
a TwsuBuma ' LM 555 p
dugn ————— p, Timet 1oAY
R, 150Q )
- o
.. 2\ TIL(GND) JIKQ 5 ! . T
ATNAAMIL & AN O SLAUATIN 0" M5B "A1
fifea 5 ~C

~ A 0.01UF
o
= GND.

é W 1 1 o o/
Feennsoay s sunnaesioiid
vueraednInsulildasase;
il 1dpuriianszgaled Fued (CMOS ) szamse l9us i

(lazfia1ons1Ia ( GND. ) dmsuriianszgalediifuea

ninesges e daunediudunavesisesaedn Insudusivziiuh
& v = ~ 7 A4y o o

oudmniin 2 ez 6 veelodiues LM 555 An Mszavusiu
a o o ] Y 'Y v v a A
Sunailuanuzdweadd (D,) wwlasouasld uadszduuswuduwailiuanuzgueada

(D,) wzalaosuasld Wiy

1.2 szuusnaunldluadneadidnnseding
g Ao @ A 1 & A a o aa adg a o
HuundRydnetunilsiifedesiuszuualneadidnnseiing fe syuudiau
& <3| 3 P U aa 5
(Number System ) Fevziiluszuuaugiuaieg Ngnldluraesdinea uazluneniuneinss
0 " 1 & aa .. o &
532 UUIUIUHAINDNBENHHII “ STUIAUATADE ~ ( Digital Number Systems ) A41Y
1 A [] aa ad = o a o % [
Aeuiaziingmaiseuiszuatasasannseindisvinlsfosinnsanssuuimon aelid
withuavgwlafmwdanuiiins Iddydonunuld 2 suuy Aedylouupunavadanin

o A 1

saz sy UULENLARLAINDABDNIINNY

o



14 wallaRanaa (Digital Techniques)

v a aa a o g o [ 3 @ a [ i
- dyouuuinaiaaany Aevzdlumniterduavuaazianuilonizeanu Taen

W 1 { ) o g4 o i o 1 o &
e () Wudwenszrnuaviiduiwauduiasiduesd fail

4
(N), = (a8 & e 8,88, « 8 8 8 s - U (R - aumsn 1.1
i, W ~~ - S ~— —
° [ 1
TUIUAY 99 AU

@ A 1 aa @ o { ' o '
- OYUIVLVVUYNLATSAINDBNITINNU ﬁ'ﬂﬂ&ﬂuiz‘uumﬂlﬁﬁﬂ"li‘lJ'Jﬂﬂ’l‘UﬁNﬂ']Llﬂuﬂ

n-1 n-2
(N),=a _r +a _r "+

=)
i

&

@
®_ Z
= o

)
O

n fio fuoudamaiiegludniifus iy
m Ao iimﬁatamﬁag"ludauﬁﬁ‘lmﬂydau

fo igﬂﬁuﬂﬂﬁ'lmusﬁuﬁmﬁydau
a,, A9 AvaredIAYLINge (Most Significant Digit : MSD )
a__ Ao agﬂﬁﬂﬁﬁ@lﬁlﬂﬂ’q‘ﬂ ( Least Significant Digit : LSD)
i fio $1uauASudY

Il £
nnTuMAydonveszuuiwan ( N ), ilesnnddnys r Wuguay  falu

< < & ' 1 Y wl 1 = o o A
0Sa Sr-1 FIMUEANN MUBIAAAVILDYIUYII0 D3 r- 1 Uzl IUIUAUAUNTD

ATAILIMIAUAIGIUAY 1HUD



k3 ]
Wuguneaiuasianeadiannsetind 15

U \ d‘ = o ' dy Yo a 1 an s
AIDYWN 1.1 AUVIUTSUVUIIUIU m'é)"h.luTﬂﬂﬁlsmnguﬂmmuuﬂmmazmmaﬂmnnu

n. (517.25), . (110.11),
ad o
IBTM
n. (517.25), = (a,aa,.a,a,)
e n=3,m=2,r=10,a,=5,a =1, =7,a,=2,a,=35

32':' i 2 1 0 -1 -2
(517.25),; = 4 a;ir = @ + Gr o+ ar + Al Hg,r
i=-

S (517.25),= (5X10°)+(1x10')+(7x10°)+(2 X107 )+(5x107)

¥ (110.11), = (a,a/a;.a a,)

—_—

o n=3, m=2,r=2,a=1,a =

3-1 5

i 2 1
Yar = ar +ar +are
i 21 2 1 0
i=-

(1x2)+(1x2")

(110.11),

S (110.11),

1.2.1 s2UURVAINDA :
aa a Ay ] a Y 1
luszuuatnoadiapn iy [FuvesszuDmUiugIMey 4 atla  ldun

a o =3 1 l!y
UAZRUFIUADNN mmmazmﬂﬂmllﬂu

Tussyuadyududuszuuiwauiisisonazimnnudla1ddeiiga

q

@ o

wrzndluszvuaaimldauiuegnatull  sruumigmFunlszneuddydnvalvos
faav S 1060 18un 0,1,2,3,4,5,6,7,8uaz 9 Wudu Tasilidaydnualues
dnvuaazdluszuumuazgnioni « wulaa » wie « @3 » ( Digit ) 9919na121d
FTUVRIFIUAUT 10 ATA

2) IxUVIRVFIUADN ( Binary Number Systems )

o dy kY o =1 o A

Tuszuvdnaugiudestiazilseneudedauies 2 @1 A <07 uag “ 1~
d! o 9/ o aa 9 1 = 19 o @ 1 a
Faonsarhinldunudyanasiaealdilueied  uadimmbduasguasannnit 1 Oa

a 1 o é ~ o a o {

AN U UgIMeed 2 a FeeelinavhIfiRadwauvesmsnlaeuntlaaiiy 4 aoue
Tasfiunudrsmsdaa-auvesviaen Wi la Ao aougdu-Au  aoiuzdu-Ae  @oluzdAa-au

a a ' -~ 9 a e a -:i
UasaDIUEHAA-aa mu‘luﬂimmﬂummgmam 3 U weaznamsiaoundas 8 aoug



16 WAlARAAAA (Digital Techniques)

Swapifuaumsadiamansuazanuduiusvesinnundn  dsee lduansaoiuzueams

k-
=1

aasuulasluszuvauguasslads

Nudazveamslasumlas = 2" | aumsN 1.4
A
1o 2 - AUFIUEDY
n B IIUIULN

MINA 11 ueeeszunavguaeg fl¥luszuuatnead@innsetind

YT @UFIUAD S AugIuL [@UFIUAUNN
0 0
1 1
2 2
3 3
4 4
5 5
6 6
7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F




d” dl o aa a o -
AugNeaiUgasAanaadlannsetind 17

ad

3) sz‘umamgmuﬂﬂ ( Octal Number Systems )

Tuszvuaugrunlavgldndnmsudsanussuumyguduniomugiu
04 udsuzsetuasefignuauiiu 8 wasddulszanivosguavain o 87 uedidau
8 AN cﬁqﬁﬁmamgmLLﬂﬂi’Iﬂm"mmﬂ?ﬂmﬁauﬁwmgmﬁu uazauguaedld Awaasly
MR 11

4) szummgmﬁuﬂn ( Hexadecimal Number Systems )

luszuuavgmdunnsadietussuumuguda Fudlumslszgndldly
ms Tsunsuneuiaumes wiequnsainugulysunsuld ( Programmable Control ) 3

msTlsunsuneufiunessilauiufiniife)  szuvmugmdunnzimgdouunudisdaay

= @ @ = = o aa g q :
10 0099 UAZAIBNET ADIF UV TUIU 16 ATA A 13N 1.1

1.2.2 msudasiuszuuauIu

a o
i Nt RGRGEG
Buma MaeIAnA
@6 M~ ) N/
@ GE @ AuvIHr _ | molszwana | | dineasia " . ‘
nEala ( Encoder ) o ( Processing Unit ) ( Decoder ) o ' ‘
0 L
@YY — QY IUTADY — [QUFIUAY
8 » 1000 > 3

< o & 4 a A a o
glhﬂ 1.13 #anMINnUFIUUDIUATOIAAQUNNNAAATUA



18 wANARAAAA (Digital Techniques)

d‘ s U [ d? A' a d' a £ d'i ] £
1nglii 113 idludedimdnmsiuguvesnTosfmaiinndamuauiess 1y
ad £ o an adg a 1 -
A it msulasiuszuuswoulanldgUnssiataeadidnnseiing nannfe vauzi
o 5 g a { = o a R Y o
sihmsnaay 8 Fuihuavguduiudluiuineduyauazasiumnld@udiswe (Encoder)
wmsmlasey 8 ilwevgassdo 1000 e ldlumslsznanadisszuuainea
1 ' 9
diinnsetindivuieilszunana ( Processing Unit ) vaiziiioszuu@saeail Idimsilszuia
1 9 :/l @ Y 9/ 0 Y o a
Hasoudd  9IniudIneasHa ( Decoder ) vzAnIiIMIuavmugiuaed 1000 Idnduily
@AY A 1y 8 FeeziimsuanewalasldieadAuuy 7 a9 ( Seven — Segment LED)

maednade 1)

1) Mmasdasduanaugruaeuilwavg gy
-
luszumugudearsonIvIzsondus
a0 oA ' o ' A c? @ A 1 y
idylisuivesdmmiamiomhmin@eueglugidns

s
A

enFeniiad « da » (Bit) nlugli 1.14

b

A a 9 w b A =2 a
MINAUUVIINNNBIOUDUIIUNIYANI

s » 4 9 a < s :l o
WINgA ” (Most Significant Bit : MSB ) aaudianwnilegaszmunihimindesga vse

Fanin “ Uadedna

st

( Weights ) 23 52 5! 20 5! 52 53

i R 20 208 2 20 B

Rl % 1 0 1 1 0 1 = >
MSB qAn3iion LSB

( Binary Point )

71U 1.14 uaediediuaugIuans

U



9 '
WugunafuassAaneadi@nnseiing 19

A a = A o '

wenasanlugdi 1.14 wwuaauavgmaesne 1101.101 lasdunaluusas
A iaaiiognedudneiiovsaganiten ( Binary Point) szileusgluglentias
yosavaesidluaan  dawduuniennganiisuzi@eusdluglonmdsveuavaesii

Huaray
ac a né o 9 v a
‘lu’Jﬁ miLlﬂauaﬂlg'luﬁmtﬂmmlgm’d'u %Qﬂig'ﬂ']]lﬂ Iﬂ ﬂﬂ‘liﬂﬂ!tm asunvay

v 9 £4 1 ¥
muguaesndeamsuaihuavguduiudedniminidumisieg  vniuiliiue

o ey Y @
NﬁaWﬁ‘l’lulﬂll'li’Jllﬂu

deshafi 1.2 vaulasduay (1101.101), Wuavgmdy axinuwhls,

ad o
IHEM

(1101.101),

Il

S (110L101),

o)
=)
o
-

0% 2° 1+ (1x2° (1 X2 Y0 X 21+ (1 X 21 X2 11 %2")
TS0 +32 416 40 +4 + 2 41

S (10110111 ), N

2) mamdasdunineugrnduiluavgivass
@ c‘ Y o o =a a ad A ac
wanmsi dhmsulasiunaaygududuevgudesssd 2 35 de 33ms

J :; o ad 7 A 1 as =1 [ [} qy
FAUMUINUN HAZITNITHITAWA D cm“luummﬁ%uwanmsmm"lﬂu

aa Vo W Ao v u o A
- ATMIFINATHIVIUN ATHAAUVVYUADU AU

1 ¥ '
1. Whivavaessnmdsdoaalag alanimin lufuduavguduidesms
9

E4
o

' £
wilasfwavgiuaes wioulismuamugassiidgumiaiuiy 1 weznniulfiuerr

:’ o dy [ a kY v o a 3 v
iminvesaugmaesdl llavdumugudy oz ldwadns lumsiarsanluduneute 2



20  wAlARAADA (Digital Techniques)

o °o_ { J :‘ w 1a v a
2. Whiiavgudessnidedaomlan wllaniminluiuradnsiavgudy
' ¥ Ed ¥
Tude 1 wieulddmuaaugiuaesidumiaiudiy 1 uazlihanihmipveaavguanadl
o v a £ &£ 9 o d a 1 dyv A o
Tauduwaansimugudulude 1 ez ldnadns lumsiorsauguiiae luisesn aunseis

ATUTIUIU
' o :/‘ v 9 o ~ EYL o w
3. Tuszrnamsnsgmauduneuds 1 uazde 2 auavilylumsenings

Y ~ o a 1 [ 4' Y v 4‘ 9 o o
vouavaednassadvuesuiuszuy dwaaslumsnd 1.2 Hanldnnmsentideues

o w a 1 o da @ 4 o a 3 I~ g
wvaesdaulanuniwadusnldonnmsauiu  lagnveivualdoadiudy o amiuld

a o w o W W q Y " a @ 43
W‘i]15m’lﬂ’liUﬂﬂ'lﬁ\ﬁl@ﬂlﬁ“ﬂﬂ’ﬂ\ﬂﬂﬁ']ﬂﬂﬂﬂulﬂﬂclﬂﬂflﬂmuwﬂﬁv{ﬁu

4. lunsdid Idrmadwsveuavgruaesnoumsisodginuusinisentid

2 & o ° 1o
VDUAVADITUGAAN mazﬂmuﬂ‘lﬁmxmuamwﬁmﬂu

a i) | b, | b, b, | b, | b,
YRLV) 22 ]2
AN 6| 8 | 4| 2|1

Aeenan 1.4 U Wupugiuaes disumls
A o
5
W 2 2 2! 2’
@Y (9),, 8 o | o 1
AV IUADS 1 0 0 1

S vufe (9),= (1001),

faedafi 1.5 vautlasuay (68),, Wuevgimaes wiawils
B (68), = 64+4
2°+0+0+0+2°+0+0

()}
Il

(1. 0 0 0 1 0 0)

. (68), =  (1000100),



Nugfeariuasasianesdidnnselind 21

feehafi 1.6 vaulasfuay (35),, Wuavgwass seiidwi’ls

35 (35), = 32+2+1
= 2’+0+0+0+2 +2
= (1 0 0 0 1 1),
(35), =  (100011),

ad Y o w 0‘-’1 v dv
= AFNMINHIINWADY  ISHAIAUVHUADIU AU

k4
a
¢

1. Wiwenas 2 Tumss ey mdy Fauiludigs liFess suasusau

o a o o o ¥ o o o ¢ Y o
ﬂ']ﬂﬂi\ﬂﬂﬂ“ﬂ1ﬂ']'§1'ﬂiﬁ\1ﬂ')ﬂi]$vlﬂNﬂaW'ﬁﬂlﬂQm“Uﬂ'luﬁB\ﬁJﬂ’l!ﬁHL‘ﬂu 0 “We 53']71']?1’]5?715“5’]

1 v o 9 v & a0 |
liasdneg lanadwiveuaugiuaelinuemiiu 1

§ v A : 2 .
2. yzien1nIvig ldensanddeed Wiy 1 aue aniuldi

i
AuABYe a1z luudazaSund@ouiluayg JUastmual#wadnivewaugiuaes

]
~ o o

ffluegmsmsdusn fe Tadednaioodes(L

| lazmumsnisaagaie e darle

o,

HAgunga (MSB)

eeafl 1.7 vau)asi; Itfauguees Jawnls

a o
m

D

IEMINISAD 0 LSB

FYMSHISAD 1

=
IAYNMINITAD 0

IAEMIHISAB 0

= 0 AEMIMIsAe 1 MSB

o o (18),, = (10010),



22 AllARAmAaA (Digital Techniques)

) a = a & o
msuﬂmwuﬂ1mmwﬁuﬂngmﬁmi‘lmawﬂwngmam GINﬁ']iJ'Iifl‘i/l'lvl,glJ
ad A4 aq 1 oy s ad 9 [ dy'
235 A9 IFNITTINANUINUN HASITNITHUAWADI AU

v . v
- mssauanimidn  Furidrwutusewmiounudtmsuilaiiuanay

gwduilumvguaes daaasluased 1.3

v b4
MTNA 13 LaeANNHINEUAY T IUg LTS

i (bit) . b, b, b, b, b,
Yiwiin - 2" 2* - \ 2°
Aimtin - 0.5 0.25 0.125 00625 | 0.03125

0619 1.8 vulasiuay (0.875), Wug

35 (0.875), = 5

9! A an & A Y o o a a
udvaes Wudndtvileildimsuasiunnaunsiiougiudy
E4 .
dhuavgiuaes de Iihaunailougmduiiuddwdgudoavasslilizosy d1ldnadng
! ow A A YA Y A Y ¥ v o '
sy 1 wSeiiu 1 Wdeduiludmailueugiuaesdie 1 uazdwaguldnadnidind 1
A ' a YA 1w “f] A 4 Sy s Ny o o
wie luifu 1 Iddendmadhuavgiuaes fe 0 Falumsguiifdesnuounseisldnadng
[ a n’:ll 8 a o o d
ndwanaiouduguiimueioziumge  deinsandneunadnivouaugudes fe
' ¥ 3
mdman lannmsgauluudazass  Taefidavdeddauinga ( MSB ) veuavgiuaes fe
@ Ay y 3 a @ o o 9 A o Sy v
dman ldnnmsguaswsnuazdadednniooga (LSB ) veuaugudes Avdmai ldan
£
nsguasigaie  uazgameliimsaugenitvunihimivdfyuinga (MSB) veq

HAANTIRUFIUADALTUD



Wugﬁiuﬁﬂoﬁhaq@?ﬁﬁmﬂaﬁLﬁﬂﬂi@ﬁnd' 23

vautasfuay (04375 ), Wueagiuaes wiisuls

gaf 1.9
04375 X 2 = 0875 dmafe 0 MSB
0875 X 2 = L1750 dmane 1
0750 X 2 = 150 dmane 1
- Y
X 2 =100  @wmafe 1
*

0.50

27

4 Y a 3
wineme : * A awMsgauileiavrasyandilou

(04375), =  (0o0111f¥ \
3) mmﬂmﬁummamgmuWuﬁu
T aa é ~ :’ v Q/
IAUNUIATA T (Weights ) Aelu

Tuszvuaugruualavglimsu

ABgHoY
( Octal Point )

' v
91,15 naasamiminvesszuumugiunla

Faswlasiunneeguuladuegudurinsadidaeg  Taemsls

@ 1A v v ad @ o) a ' i
waninasrwAfuiuismsulasiunapegiuasauiluaugudy nande unuiisngld

] | v @ [ 1 d’,
gy 2 nldguauiu s unu dwdiedaelalil



24 AllARARaA (Digital Techniques)

U |

faeehan 110 sadasfuiay (375 ), Wumvgmdy wiiaumls

3
(375), = (3X8)+(7X8)+ (5X8")
= 192 + 56 + 5
(375), = (253),

aeeafl 111 vanlasduay (25.6), Wwavgwdy wilauils

I

(2X 8)+(5X 8)+(6Xx8")
16 + Aﬁ
(2175),,

4) mssasdunnmugrduiilfiaugiunla

(25.6),

I

(25.6),

Ty msulasduanngguaiitiuavgunle Feawisori ldTaeldisms
3’ o 3 1A v A a o = 1A
mydiunaieg ase wuReInuasmiidagfunnauguduiumugiudes ouaiing

wlasudmsnm 2 | 8 MuUF ULV

%

dheenah 112 swudasiuny (396 ), Wwavgiuuila wlisuils

== = 49 g¥MIMSAe 4 LSD

1

S
\O

—/ = 6 pyMIMSAe 1

T

= 0 \¥MIMIAD 6 MSD

OO’O\

(396), =  (614),



IUNTRINED

1% | (] 5ui‘r="i ’»f’,\'w”:J . :’3"‘\1;{:1;} s {H\ }

VAN EaanwLLNATWad 9/ 3105-2001 a.usne TauwmiRung 125.-
AlananAsaNNTaanuULIRIHad ' a.using Tauminung 125.-
gunandBidnmaaiingd a.using Tauwmiung 150.-
AllanannaasgUnanididnnaaiing a.uinma Tauwmiung 125.-
asianes 1 aadni@edinny a9 T, a.uins. 150.-
JRIFAME 2 ananiiNaIsL ‘ .UM FAuwmiRums 120.-
agpanas MALUFLs sva 3104-2003 a.usng, aase il 120.-
fdnmaatindiads 1 29pauladinad a.usng Jauminung 120.-
fdnnsadndrinas 1 aalfiis a.using Jaumiung 120.-
fdmmaalndias 2 meUfiis a.uss AU 150.-
ananeithuaeeas : 8.8UNT PENVITIH
vufaidnmaalindgnamnasy | y ' A U7 uLY 120.-
Ufjiiadnmaatiindgmamnagy 1 .U AUAT U 120.-
waluladlnihgnamnesy 1 9%a 3104-5001 , 4 a.ums Jauwmiuns 120.-
noufreaslnin 1 asasiihnszuanss a3sian lagoutiay 135.-
UATFs i 1 seaslihnazuansyg® Ny S a.ufins, 0.aAnA P 120-
noui sl 2 eslifhnesusady a.La5uNa, A.UNg 120.-
UiiRaes i 2 2easlipsssgadl 2T Taumiuns 95.-
noufiedamalnih 2 99 0421-1204, 3104-2002 120.-
T AT a— &~ a.weARSuE muslssiitnag 185.-
PRl D TUIRNREN! andrStud muslefing 175

Alamanaaailpdosdaygents inlwih 2 a.ufng FAumiung

wau i lni-aidnnsaiing fhedsnnns 1 amuijngd 250.-
ssuulnapuNAY VLN LN, Wawaand nasand 150.-
MaaanerhuRsaannsaindring S

R 3 . SRl WA. UNNT WULNRUNG 175.-
swlilsunay PSpice

WAlRARIRaa (NMANGLL) a.0Uu AURT LA 195.-
waliafanaa (MefiiR) 2.0t Auiaui 125

imailandnaa

datiuvnazvminelae (manqu)
ISBN 974-389-588-4

S J ven BTN i
KY/

SKYBOOK COMPANY LIMITED

BOOK

e-mail. sales@skybook.co.th
‘ knubook h 91%789743"895883
WWW.SKYyboo .CO.t 5191 195 UIN




	เทคนิคดิจิตอล ภาคทฤษฎี
	โดย อนันท์ คัมภิรานนท์


	สกายบุ๊กส์, บจก. 


	สารบัญ
	1 พื้นฐานเกี่ยวกับวงจรดิจิตอลอิเล็กทรอนิกส์
	2 เกตทางตรรกและพืชคณิตแบบบูล
	3 หลักการลดรูปฟังก์ชันตรรกให้ง่าย
	4 การเข้ารหัสและการถอดรหัส
	5 ฟลิปฟลอป
	6 วงจรตรรกเชิงลำดับ
	7 วงจรคำนวณทางคณิตศาสตร์
	8 หน่วยความจำ
	9 ไมโครโพรเซสเซอร์และการเขียนโปรแกรม
	บรรณานุกรม



