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7. Digitální logické obvody

3UR]DWtP MVPH VH VWiOH VH]QDPRYDOL VH VY�WHP I\]LNiOQtFK MHY$ � QDS�Wt� SURXG� WHSORWD� WODN�
]P�QD Y]GiOHQRVWt� DWG� �� 9LG�OL MVPH� åH W\WR MHY\ ] MDVQêFK I\]LNiOQtFK S�tþLQ PDMt VSRMLWê
charakter vþDVH L RNDPåLWp KRGQRW�� �tNDOL MVPH MLP DQDORJRYp YHOLþLQ\ D SR S�HYRGX QD
HOHNWULFNp YHOLþLQ\ DQDORJRYp VLJQiO\ u(t) = f(t) � 6RXþDVQ� MVPH DOH ]MLVWLOL� åH S�HQRV D
]SUDFRYiQt WDNWR GHILQRYDQêFK YHOLþLQ QHQt MHGQRGXFKp D GRFKi]t NH ]NUHVOHQt VLJQiOX� D WR
z QHMU$]Q�MãtFK S�tþLQ � RPH]HQi S�HVQRVW DQDORJRYêFK P��tFtFK S�tVWURM$ D MHMLFK ÄþWHQt³�
IUHNYHQþQt ]NUHVOHQt Y G$VOHGNX QHLGHiOQt DPSOLWXGRYp D Ii]RYp FKDUDNWHULVWLN\� QHOLQHiUQtFK
MHY$ D Y]QLNX Y\ããtFK� S�tSDGQ� NRPELQRYDQêFK NPLWRþW$ D L GDOãtFK YOLY$� 1D GUXKp VWUDQ�
MVPH MLå SR]QDOL� åH H[LVWXMH PHWRGD� SRPRFt NWHUp P$åHPH W\WR VLJQiO\ S�HYpVW QD VLJQiO\
diskrétního charakteru, udávající amplitudu analogového signálu vþDVH tk D S�LWRP ]DFKRYiPH
VSHNWUXP S$YRGQtKR VLJQiOX�
3�HYHGHPH�OL LQIRUPDFL R DPSOLWXG� Y þDVH tk SRPRFt Q�MDNpKR NyGX GR VY�WD þtVHO � YL]
NDSLWROD R $�' D '�$ S�HYRGX �� P$åHPH SUR ]SUDFRYiQt S$YRGQtFK DQDORJRYêFK VLJQiO$ XåtW
]FHOD MLQRX PHWRGLNX� 0XVtPH WHG\ QDXþLW HOHNWURQLFNp REYRG\ SUDFRYDW V þtVO\� WDWR þtVOD VL
SDPDWRYDW� SURYiG�W V nimi operace a nakonec je i zobrazovat.
ýtVOR P$åH EêW Y\MiG�HQR Y U$]QêFK þtVHOQêFK VRXVWDYiFK� 2G ~WOpKR G�WVWYt Y�WãLQD OLGt XåtYi
GHVtWNRYRX VRXVWDYX � PiPH GHVHW SUVW$ QD UXNRX D P$åHPH SRPRFt QLFK ]REUD]LW S�tVOXãQp
þtVOR � Då � � 3UR Y�Wãt PQRåVWYt XåtYiPH GHVtWNRYp VRXVWDY\ � þtVOD � Då � D SRORKD þtVOLFH
v þtVOH XUþXMH MHKR YiKX� D WHG\ QDS�� �����10 = 5⋅102 + 2⋅101 + 4⋅100 + 6⋅10-1 . První
HOHNWURQLFNê SRþtWDþ QD VY�W� � (1,$& � SRþtWDO VNXWHþQ� Y WpWR GHVtWNRYp VRXVWDY�� =iK\ VH
YãDN S�LãOR QD WR� åH SUR HOHNWURQLFNp REYRG\ MH QHMYêKRGQ�Mãt VRXVWDYD GYRMNRYi� NWHUi Pi
SRX]H þtVOD � D � D RGSRYtGi GY�PD PH]QtP VWDY$P Q�MDNpKR REYRGX � QDS�Wt QD YêVWXSX EX�
není nebo je.
7\WR GYD VWDY\ P$åHPH QD]êYDW U$]Q� � �� $QR� <HV� 7UXH� +LJK� 21� &ORVHG � �� 1H� 1R�
False, Low, OFF, Open .
1DãH þtVHOQi VRXVWDYD Pi WHG\ ]D ]iNODG þtVOR � V PRåQêPL þtVOLFHPL � D �� 3RWRP WHG\ QDS��
110112 = 1⋅24 + 1⋅23 + 0⋅22 + 1⋅21 + 1⋅20 = 2710 � 6WDY Q�MDNpKR REYRGX QD YêVWXSX P$åH
QDEêYDW SRX]H GYRX KRGQRW � D � D WHQWR VWDY MH RYãHP ]iYLVOê QD VWDYX Q�NROLND YHOLþLQ
YVWXSXMtFtFK GR WRKRWR REYRGX� %XGH�OL SRþHW YVWXS$ n� EXGH SRþHW PRåQêFK U$]QêFK VWDY$ 2n.
3�HGSLV� NWHUêP VH S�L�D]XMH VWDY n YVWXS$ N výstupnímu stavu, nazýváme logická funkce
Q � SURP�QQêFK� =�HMP� MH PRåQp Y\WYi�HW VORåLW�Mãt IXQNFH NRPELQDFt QHMMHGQRGXããtFK IXQNFt�
NWHUp PDMt MHQRP GY� YVWXSQt ORJLFNp SURP�QQp�
7R QiP RYãHP GiYi PRåQRVW Y\WYR�LW MDNRXVL ]iNODGQt MHGQRWNX D SUR VORåLW�Mãt IXQNFH WXWR
MHGQRWNX RSDNRYDQ� XåtW� 1DYtF MH QDQHMYêã YKRGQp WDNRYp MHGQRWN\ Y\WYi�HW MDNR LQWHJURYDQp
obvody pomocí monolitické technologie.
=D ]iNODGQt ORJLFNp IXQNFH E\O Y]DW ORJLFNê VRXþHW D ORJLFNê VRXþLQ� /RJLFNê VRXþHW MH
rozhodování typu NEBO / OR � D SUR GY� ORJLFNp SURP�QQp SODWt URYQLFH A + B = C .
3URP�QQp A a B PRKRX QDEêYDW SRX]H GYRX KRGQRW � D � � D SURWR SURP�QQi C P$åH
nabývat 22  � VWDY\� 7\WR VWDY\ P$åHPH Y\MiG�LW WDNp W]Y� SUDYGLYRVWQt WDEXONRX�

A B C = A+B
0 0 0
0 1 1
1 0 1
1 1 1
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2EYRG� NWHUê VSO�XMH URYQLFL A + B = C , a proto má stavy podle uvedené pravdivostní
WDEXON\� ]QDþtPH YH VFKpPDWHFK WDNWR � YL] Obr. 7-1 /.

DOH Q�NG\ Wpå WDNWR
Obr. 7-1

ýLQQRVW REYRGX OR VL P$åHPH S�HGVWDYLW SRGOH Obr. 7-2 .

Obr. 7-2

'UXKRX ]iNODGQt ORJLFNRX RSHUDFt MH ORJLFNê VRXþLQ þLOL UR]KRGRYiQt W\SX A / AND / , kdy
platí následující pravdivostní tabulka :

A B C = A⋅B
0 0 0
0 1 0
1 0 0
1 1 1

ýLQQRVW VL RS�W P$åHPH S�HGVWDYLW SRGOH Obr. 7-3 .

Obr. 7-3

Obvod nazýváme obvodem AND D MHKR ]QDþND SUR VFKpPDWD MH XYHGHQD QD Obr. 7-4 .

 DOH Wpå
Obr. 7-4

.URP� W�FKWR GYRX ]iNODGQtFK RSHUDFt VH GY�PD SURP�QQêPL MH QXWQp ]DYpVW MHãW� RSHUDFL

QHJDFH SUR MHGQX SURP�QQRX� 1HJDFH ]QDPHQi REUiFHQê VWDY $ � P$åHPH þtVW A NOT .
3UDYGLYRVWQt WDEXOND D ]QDþND MVRX QD Obr. 7-5 .

A $

0 1
1 0

  
Obr. 7-5

'$OHåLWêP SRåDGDYNHP ] KOHGLVND UHDOL]DFH W�FKWR REYRG$ MH WR� åH ~URYH� YêVWXS$ �SUR � D ��
PXVt RGSRYtGDW ~URYQL YVWXS$ �SUR � D ��� DE\FKRP PRKOL EH] GDOãtFK SURVW�HGN$ REYRG\
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VSRMRYDW D Y\WYi�HW WDN VORåLW�Mãt ORJLFNp VtW�� 3URYHGHPH WDNRYp VSRMHQt QD S�tNODGX GOH
Obr. 7-6 .

Obr. 7-6

Logickou funkci, kterou jsme tak získali, nazýváme funkcí NAND � 127 $1' � D P$åHPH
pro ni napsat pravdivostní tabulku.

A B C D
0 0 0 1
0 1 0 1
1 0 0 1
1 1 1 0

([LVWXMH �DGD UHDOL]DFt ORJLFNêFK REYRG$� NWHUp MVRX ]QiPp VYêPL ]NUDWNDPL � '&7/� 57/�
DTL, TTL, I2L, STTL, ECL, MOS, CMOS / . Z�DG\ ]S$VRE$ UHDOL]DFt VL YãLPQ�PH GYRX
základních - TTL / transistor - transistor logic / a CMOS / complementary metal - oxide
semiconductor / - viz Obr. 7-7 .

               
Obr. 7-7

Výhodou TTL / T2L / logiky je jednoduché napájení VCC  � 9 ��� ���� 9� D SRP�UQ� ]QDþQi
U\FKORVW ]P�Q\ VWDY$ � ORJLND QHQt WDNp QiFK\OQi N VWDWLFNp HOHNW�LQ� � QHYêKRGRX MH SRP�UQ�
]QDþQi VSRW�HED HQHUJLH D RPH]HQi KXVWRWD LQWHJUDFH� SURWRåH L]RODFL MHGQRWOLYêFK SUYN$
Y\WYi�tPH SRPRFt S � Q S�HFKRGX Y LQYHU]QtP VP�UX�
3UR XU\FKOHQt U\FKORVWL S�HP�Q\ VWDY$ VH XåtYDMt 6FKRWWN\KR GLRG\ SUR RFKUDQX S�HG VDWXUDFt D
vzniká tak logika STTL, LSTTL, ASTTL .
9êKRG\ &026 ]QDþQ� S�HY\ãXMt QHYêKRG\� 0H]L YêKRG\ MHGQR]QDþQ� SDW�t QDSiMHQt � ÷ 15 V,
SRGVWDWQ� RPH]HQi VSRW�HED � SURXG SURFKi]t SRX]H Y RNDPåLFtFK ]P�Q\ VWDYX� VQDGQ�Mãt
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YêURED � QHXåtYDMt VH SUYN\ W\SX UH]LVWRU D VRXVWDYD MH þiVWHþQ� VDPRL]ROXMtFt� ] þHKRå SO\QH
]YêãHQi KXVWRWD LQWHJUDFH� GiOH MVRX SRGVWDWQ� PHQãt QiURN\ QD QDSiMHFt ]GURMH ] hlediska
VWDELOLW\� Y\VRNi YVWXSQt LPSHGDQFH D YêERUQp WHSORWQt YODVWQRVWL� 1HYêKRGRX MH QLåãt U\FKORVW �
DYãDN VH ]GRNRQDORYiQtP WHFKQRORJLFNêFK SURFHV$ D Y\WYi�HQtP PHQãtFK VWUXNWXU KUDGHO WDWR
QHYêKRGD SRVWXSQ� PL]t�
ýDVWR EêYi Q�NROLN MHGQRGXããtFK ORJLFNêFK REYRG$ X]DY�HQR Y MHGQRP SRX]G�H V vývody po
GYRX VWUDQiFK � 'XDO LQ /LQH 3DFNDJH � QHER X VORåLW�MãtFK REYRG$ SR YãHFK VWUDQiFK QHMþDVW�ML
þWYHUFRYpKR SRX]GUD � YL] Obr. 7-8 / pohled shora / .

Obr. 7-8

Zákonitosti logických funkcí nám dává tzv. Booleova algebra / George Boole 1815 - 1864 / :

Komutativní zákony :
1/ $ % % $+ = +
2/ $ % % $⋅ = ⋅
Asociativní zákony :
3/ � � � �$ % & $ % &+ + = + +
4/ � � � �$ % & $ % &⋅ ⋅ = ⋅ ⋅
Distributivní zákon :
5/ $ % & $ % $ &⋅ + = ⋅ + ⋅� �

6/ $ ⋅ =� �
7/ $ $⋅ =�
8/ $ $ $⋅ =
9/ $ $⋅ = �
10/ $ $+ =�
11/ $ + =� �
12/ $ $ $+ =
13/ $ $+ = �

14/ $ $ % $⋅ + =� �

15/ $ $ % $+ ⋅ =
16/ $ $ % $ %+ ⋅ = +
17/ $ $=
De Morganovy zákony :

18/ $ % & $ % &⋅ ⋅ = + +
19/ $ % & $ % &+ + = ⋅ ⋅

20/ $ % & $ % $ &+ ⋅ = + ⋅ +� � � �
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1D ]iNODG� SODWQRVWL %RROHRY\ DOJHEU\ UHDOL]DFH ORJLFNêFK IXQNFt QHQt MHGQR]QDþQi� 8NDåPH VL
to na vztahu 20/, kdy platí  $ % & $ % $ &+ ⋅ = + ⋅ +� � � � � � � 3ODWQRVW VL XNiåHPH WDNWR �

� � � � � � � � � � � � � �$ % $ & $ $ $ % $ & % & $ % &+ ⋅ + = ⋅ + ⋅ + ⋅ + ⋅ = + ⋅
QHER" $ $ $⋅ =        $ $ % $+ ⋅ =       $ $ & $+ ⋅ =

D GY� UHDOL]DFH MVRX W\WR � YL] Obr. 7-9 .

  
Obr. 7-9

-H PRåQp SURYpVW W]Y� ÄPLQLPDOL]DFL ORJLFNêFK IXQNFt³ � SUR þW\�L ORJLFNp SURP�QQp �$�%�&�'�
P$åHPH XåtW W]Y� 9HLWFKRYêFK GLDJUDPX D SUR Y�Wãt SRþHW SURP�QQêFK SRþtWDþRYp SURJUDP\�
DOH MH RWi]ND� ]GD WDWR PLQLPDOL]DFH ORJLFNp IXQNFH EXGH QHMYêKRGQ�Mãt ] hlediska realizace.
3URWR VH W�PLWR PHWRGDPL ]DWtP ]DEêYDW QHEXGHPH�
Z De Morganova teorému nám vyplývají následující ekvivalence - viz Obr. 7-10 .

               $ % $ %+ = ⋅

                $ % $ %+ = ⋅
Obr. 7-10

-DNR LQYHUWRU\ PRKRX VORXåLW L KUDGOD W\SX NAND a NOR podle Obr. 7-11 .

Obr. 7-11

2 SUDYGLYRVWL W�FKWR HNYLYDOHQFt VH P$åHPH VQDGQR S�HVY�GþLW QD ]iNODG� SUDYGLYRVWQtFK
tabulek nebo rovnic Booleovy algebry.

-DN MVPH VL MLå PRKOL YãLPQRXW� LQYHUWRYDQRX IXQNFL A ]QDþtPH $  a inverzi ve schématech
NURXåNHP � EXEOLQNRX �� 3RWRP VH PRKRX Y\VN\WRYDW L YH VFKpPDWHFK GY� HNYLYDOHQWQt ]QDþHQt
- viz Obr. 7-12� QDS�tNODG � �

Obr. 7-12
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V DULWPHWLFH SRþtWDþ$ MH G$OHåLWê MHãW� REYRG� NWHUpPX �tNiPH (;/86,9(�25 � ;25 �� 7HQWR
REYRG VH GY�PD YVWXS\ GiYi QD YêVWXSX �� SRNXG QD Q�NWHUpP ] MHKR YVWXS$ MH MHGQLþND� DOH
GiYi �� SRNXG MH � QD RERX YVWXSHFK� 7HQWR ~NRQ ]QDþtPH $ % &⊕ =  a pravdivostní
tabulka bude

A B C
0 0 0
0 1 1
1 0 1
1 1 0

7XWR IXQNFL P$åHPH UHDOL]RYDW QD ]iNODG� QiP MLå ]QiPêFK IXQNFt WDNWR �

$ % $ % $ %⊕ = ⋅ + ⋅                                               ( 7.1)

9\WYR�LW WXWR IXQNFL E\FKRP PRKOL U$]QêP ]S$VREHP� DOH QHMMHGQRGXããt ]S$VRE Y\SOêYi ] této
úpravy základní rovnice

& $ % $ % $ % $ % $ $ % $ % %= ⊕ = ⋅ + ⋅ = ⋅ + ⋅ + ⋅ + ⋅
& $ % $ % $ % $ $ % % $ %= ⋅ + + ⋅ + = ⋅ ⋅ + ⋅ ⋅� � � � � � � �                  ( 7.2)

a realizace je pak na Obr. 7-13 .

Obr. 7-13

+UDGOR (;/86,9(�25 QiP YODVWQ� XPRå�XMH SURYiG�W VþtWiQt YH GYRMNRYp VRXVWDY� � D WtP L
sGDOãtPL REYRG\ XPRå�XMH RGHþtWiQt� G�OHQt� QiVREHQt D GDOãt RSHUDFH �� DOH SRW�HEXMHPH MHãW�
LQIRUPDFL R S�HQRVX GR Y\ããtKR �iGX� FRå P$åHPH XþLQLW GOH Obr. 7-14 a dostáváme tzv.
SRORYLþQt VþtWDþNX � +$/) $''(5 �+$��

Obr. 7-14

=�HMP� SODWt 6 $ % $ %= ⋅ + ⋅         & $ %= ⋅   ( 7.3)

A B S C
0 0 0 0
0 1 1 0
1 0 1 0
1 1 0 1
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ÒSOQRX VþtWDþNX� NWHUi Pi YVWXS SUR S�HQRV� P$åHPH UHDOL]RYDW WDNWR � Obr. 7-15 , kdy

6 $ % &
2 L

= ⊕ ⊕        & $ % & $ %
2 L

= ⋅ + ⋅ ⊕� �                        ( 7.4)

Ci = CARRY IN ; SO = SUM OUT ; CO = CARRY OUT

Obr. 7-15

7\WR REYRG\ MH PRåQp VGUXåRYDW GR MHGQRKR SRX]GUD D P$åH WDN Y]QLNQRXW QDS�� þW\�ELWRYi
SDUDOHOQt VþtWDþND � SDUDOHOQt SURWRåH XåtYi SUR NDåGê ELW YODVWQt ~SOQRX VþtWDþNX � MLQêP W\SHP
MH VpULRYi VþtWDþND� Y Qtå MH XåLWD MHQRP MHGQD ~SOQi VþtWDþND D ELW\ VH VþtWDMt SRVWXSQ� ��
ýW\�ELWRYi SDUDOHOQt VþtWDþND MH QDNUHVOHQD QD Obr. 7-16� W\S ���� �� -HãW� N významu zkratek
QD WRPWR REUi]NX � /6%  OHDVW VLJQLILFDQW ELW � QHMQLåãt Yê]QDPRYê ELW � � 06%  PRVW
significant bit / nejvyšší významový bit /.

Obr. 7-16

8UþLW� E\FKRP QHRFHQLOL NDONXODþNX� NWHUi E\ NURP� WODþtWHN SUR PDWHPDWLFNp RSHUDFH P�OD
z þtVHO SRX]H � D � D P\ PXVHOL SUDFQ� QD SDSt�H VL S�HYiG�W GHVtWNRYi þtVOD QD ELQiUQt � WRWR ]D
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QiV PRKRX QDãH MHGQRGXFKp REYRG\ YKRGQêP ]S$VREHP ]DSRMHQt XVNXWHþQLW �� 2EYRG� NWHUê
P$åH S�HYiG�W GHVtWNRYi þtVOD QD ELQiUQt� MH QD Obr. 7-17 / integrovaný obvod 74 147 /.

Obr. 7-17
6WLVNQHPH�OL QDS�� WODþtWNR R]QDþHQp �� EXGHPH PtW YêVWXS ���� � YROQê QHS�LSRMHQê YVWXS
]QDPHQi MHGQLþNX �� 0iP�OL þtVOR Y GHVtWNRYp VRXVWDY� QDS�� ����10� EXGH Y\MiG�HQR
v GYRMNRYp VRXVWDY� ����10 = 11111111112 � -LQDN PRKX þtVOR Y GHVtWNRYp VRXVWDY� Y\MiG�LW
také vNyGX %&' � ELQDU\ FRGHG GHFLPDO �� NG\ S�HYiGtPH MHGQRWOLYp þtVOLFH � ����10 =
(0001)(0000)(0010)(0011)BCD � 1D GUXKp VWUDQ� SRW�HEXMHPH L REUiFHQê V\VWpP� 0iPH WRWLå
MDNR YêVWXS � W�HED YêVOHGHN YêSRþWX NDONXODþN\ � VLJQiO Y %&' NyGX D SRW�HEXMHPH KR
S�HYpVW QD GHVtWNRYRX þtVOLFL � ÷ 9. K WRPX VORXåt E�åQ� W]Y� VHGPLVHJPHQWRYê GLVSOHM � YL]
Obr. 7-18� ]H NWHUpKR O]H UR]VYtFHQtP MHGQRWOLYêFK VHJPHQW$ Y\WYR�LW þtVOD � ÷ � � O]H Y\WYR�LW
L Q�NROLN GDOãtFK V\PERO$� DOH E�åQ� MH QHXåtYiPH ��

Obr. 7-18

2]QDþtPH�OL MHGQRWOLYp GtOþt VHJPHQW\ GLVSOHMH StVPHQ\ a, b, c, d, e, f, g � P$åHPH VL QD WRPWR
S�tSDGX XNi]DW XåLWt ORJLFNêFK YêUD]$ SUR WYRUEX ORJLFNêFK REYRG$� 9H]P�PH VL QDS��
segment e D YLGtPH� åH WHQWR VHJPHQW PXVt VYtWLW � W]Q� MH YH VWDYX ORJLFNp � � þLOL e / v situaci,
NG\ PDMt EêW ]REUD]RYiQD þtVOD �� �� �� �� 3URWR WHG\ P$åHPH Y\VORYLW ORJLFNê VRXG� åH QDãH H
EXGH URYQp MHGQRWFH� SRNXG EXGH ]REUD]RYiQR þtVOR � QHER � QHER � QHER �� ýtVOD GHNDGLFNi
0, 2, 6, 8 máme v kódu BCD. Chceme-li realizovat základní funkce pomocí hradel AND,
]QDPHQi WR� åH YêVOHGNHP PXVt EêW ORJLFNi �� D WR EXGH SRX]H Y WRP S�tSDG�� NG\å EXGHPH

XYDåRYDW ��� = ⋅ ⋅ ⋅$ % & ' � 3RGREQ� þtVOR �
��

= ⋅ ⋅ ⋅$ % & '  ;  ��� = ⋅ ⋅ ⋅$ % & '  ;

�
��

= ⋅ ⋅ ⋅$ % & ' � 3DN P$åHPH SViW YêVOHGQRX URYQLFL

H $ % & ' $ % & ' $ % & ' $ % & '= ⋅ ⋅ ⋅ + ⋅ ⋅ ⋅ + ⋅ ⋅ ⋅ + ⋅ ⋅ ⋅                ( 7.5)

D WXWR URYQLFL PRKX UHDOL]RYDW SRPRFt SRP�UQ� VORåLWpKR REYRGX REVDKXMtFtKR þW\�L LQYHUWRU\�
þW\�L þW\�YVWXSRYi KUDGOD $1' D MHGQR þW\�YVWXSRYp KUDGOR 25 �
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3DWUQ� E\ VH Y\SODWLOR WXWR URYQLFL XSUDYLW SRPRFt ]iNRQ$ %RROHRY\ DOJHEU\ QHER JUDILFNêPL
PHWRGDPL SRPRFt 9HLWFKRYêFK GLDJUDP$ D GRVWDOL E\FKRP SRGVWDWQ� MHGQRGXããt URYQLFL

H % ' & '= ⋅ + ⋅ D L REYRG REVDKXMtFt SRX]H GY� GYRXYVWXSRYi KUDGOD AND a jedno
dvouvstupové hradlo OR D GYD LQYHUWRU\� �HãHQtP VH YtFH ]DEêYDW QHEXGHPH � FKW�OL MVPH VL
SRX]H QD]QDþLW SUREOpP� 3RåDGRYDQê S�HYRGQtN VH WRWLå E�åQ� Y\UiEt MDNR LQWHJURYDQê REYRG �
QDS�� ����� =DSRMHQt PiPH QD Obr. 7-19 .

Obr. 7-19

'DOãtP G$OHåLWêP REYRGHP MH PXOWLSOH[HU� -H WR YODVWQ� S�HStQDþ �t]HQê DGUHVRYDFtPL YVWXS\�
který vybere jeden zQ�NROLND YVWXS$ D S�LSRMt KR WDN N výstupu / viz Obr. 7-20 /.

Obr. 7-20

9QLW�Qt XVSR�iGiQt P$åH EêW SRGOH Obr. 7-21 .

Obr. 7-21
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a pravdivostní tabulka bude tato
Vybavený vstup E F
A 0 0
B 0 1
C 1 0
D 1 1

3�tNODGHP Y\UiE�QêFK W\S$ PXOWLSOH[HU$ PRKRX EêW ������ FRå MH GYRMLWê ��� PXOWLSOH[HU D
W�HED ������ FRå MH MHGQRGXFKê ���� PXOWLSOH[HU� 0XOWLSOH[HU\ P$åHPH ]DSRMRYDW GR
YtFH~URY�RYêFK VWUXNWXU D Y\WYi�HW WDN W�HED ] RVPLYVWXSRYêFK PXOWLSOH[HU$ NXS�tNODGX
multiplexery 64 - vstupové.
2EUiFHQRX IXQNFt ]DVWiYi GHPXOWLSOH[HU� NWHUê QD ]iNODG� DGUHV\ S�L�DGt MHGHQ YVWXS Q�NROLND
YêVWXS$P � Obr. 7-22 .

Obr. 7-22

Vybavený výstup E F
A 0 0
B 0 1
C 1 0
D 1 1

9QLW�Qt XVSR�iGiQt P$åH EêW SURYHGHQR GOH Obr. 7-23 .

Obr. 7-23

9HONi �DGD GHPXOWLSOH[HU$ MH Y\UiE�QD YH WYDUX LQWHJURYDQêFK REYRG$� QDS�� ����� ����� QHER
74151 (4:16) atd.
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=DWtP MVPH POXYLOL R MHGQRGXFKêFK NRPELQDþQtFK REYRGHFK� WHG\ REYRGHFK YH NWHUêFK
RNDPåLWê VWDY YêVWXSX ]iYLVt SRX]H QD RNDPåLWpP VWDYX MHKR YVWXS$ D QHQt Y$EHF ]iYLVOê QD
S�HGHãOpP VWDYX� WR ]QDPHQi� åH W\WR REYRG\ QHPDMt ÄSDP�"³�
6RXþDVQ� MH DVL MDVQp� åH Y UR]ViKOêFK ORJLFNêFK VRXVWDYiFK EXGH ]DSRW�HEt YHONpKR PQRåVWYt
VSRM$ PH]L MHGQRWOLYêPL ORJLFNêPL REYRG\� �HãHQtP MH Y\WYR�HQt Q�NROLND VSRM$ � ]iNODGQtFK�
SR NWHUêFK E\FKRP S�HQiãHOL GDWD PH]L MHGQRWOLYêPL REYRG\ D N W�PWR VSRM$P � VE�UQLFtP �
%86$P � E\FKRP YH YKRGQpP RNDPåLNX S�LSRMRYDOL REYRG\� NWHUp SUiY� Y WRPWR RNDPåLNX
PDMt VSROX NRPXQLNRYDW� 3URWR PXVtPH XSUDYLW QDãH REYRG\ � Q�NWHUp � WDN� DE\ E\O\ VFKRSQp
takto fungovat.
V G�tYH SRSLVRYDQêFK REYRGHFK MVPH P�OL QD YêVWXSX MHQRP GYD VWDY\ � W�HED +,*+� /2:�
0XVtPH WHG\ GRSOQLW W\WR REYRG\ �tGtFtP YVWXSHP� NWHUê XPRåQt ]DFKRYiQt S$YRGQtFK GYRX
VWDY$ � +,*+� /2: � Y RNDPåLNX Y\EDYHQt� DOH WDNp XPRåQt YODVWQ� RGSRMHQt S�tVOXãQpKR
REYRGX RG YHGHQt � %86X � D WHG\ WR� åH VWDY\ WRKRWR REYRGX QHEXGRX RYOLY�RYiQ\ G�ML QD
VE�UQLFL � %86X � D VRXþDVQ� L WR� åH VWDY VE�UQLFH QHRYOLYQt HQHUJHWLFNp SRP�U\ S�LSRMHQêFK�
DOH YODVWQ� ÄRGSRMHQêFK³ REYRG$�
7R� R þHP MH ]GH �Hþ� VH QD]êYi ÄW�tVWDYRYi ORJLND³ � 76/ �� NWHUi Pi NURP� VYêFK S$YRGQtFK
YVWXS$ MHãW� YVWXS Ä&21752/³� QD Q�På ]iYLVt MHMt þLQQRVW SRGOH Obr. 7-24 .

 
Obr. 7-24

&21752/ � �tGtFt YVWXS Výstup C
LOW (Enable) jako NAND
HIGH (Disable) Na vysoké impedanci - „plave“

3RWRP EXGRX REYRG\ S�LSRMHQ\ WDNWR � Obr. 7-25 .

Obr. 7-25

=DEêYHMPH VH Q\Qt GUXKRX VNXSLQRX ORJLFNêFK REYRG$� NWHUp VH RG S�HGFKi]HMtFtFK OLãt WtP� åH
MHMLFK YêVWXSQt VWDY ]iYLVt QHMHQRP QD DNWXiOQtP VWDYX MHMLFK YVWXS$� DOH L QD VWDYX Y Q�På VH
nacházely vPLQXORVWL� 2EODVW W�FKWR REYRG$ VH Q�NG\ QD]êYi ÄVHNYHQþQt ORJLND³� -HGQi VH R
NORSQp REYRG\ U$]QpKR XVSR�iGiQt� 9�WãLQX ] QLFK MVPH YãDN MLå SR]QDOL Y kapitole o generaci.
3URWR ]GH XYH�PH SRX]H S�HKOHG ]iNODGQtFK W\S$� 9 kapitole o gHQHUDFL E\OD X S�tVOXãQêFK
REYRG$ X YHGHQD Wpå ORJLFNi URYQLFH D SUDYGLYRVWQt WDEXOND � W\WR ÄS�HGþDVQ�³ XYHGHQp SRSLV\
P$åHPH Q\Qt OpSH FKiSDW D RY��LW MHMLFK SUDYGLYRVW QD ]iNODG� SULQFLS$ %RROHRY\ DOJHEU\�
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Obvod R - S � QHER 6 � 5 � � XYH�PH VL S$YRGQt REYRG D MHKR UHDOL]DFL � Obr. 7-26 .

Obr. 7-26
V UR]ViKOHMãtFK ORJLFNêFK VRXVWDYiFK P$åH GRFKi]HW NH ]SRåG�Qt UHDNFH � YL] ~YDK\ R
S�HFKRGRYêFK FKDUDNWHULVWLNiFK D UHDNFtFK JHQHUDþQtFK REYRG$ �� SURWR MH QXWQp ]DYpVW GR
W�FKWR VORåLW�MãtFK REYRG$ MLVWê �iG� NWHUê ]QHPRåQt NXPXODFL ]SRåG�QêFK UHDNFt� 3URWR MH
YKRGQp GRSOQLW Qiã XYDåRYDQê REYRG �tGtFtP � KRGLQRYêP YVWXSHP� NWHUê ]DMLVWt VRXþLQQRVW
�DG\ REYRG$ YH VSUiYQpP RNDPåLNX � WR MH W]Y� VLJQiO &/. � FORFN �� 3URWR WHG\ XSUDYHQê
obvod R - S bude vypadat takto - Obr. 7-27 .

Obr. 7-27
9LG�OL MVPH Y kapLWROH R JHQHUDFL� åH W\WR REYRG\ VH YãDN Y\]QDþXMt QHXUþLWêP VWDYHP � WRWR VL
v �DG� S�tSDG$ QHP$åHPH GRYROLW� SURWRåH E\ ]�HMP� FHOi VRXVWDYD REVDKXMtFt WDNRYp REYRG\
S�HVWDOD IXQJRYDW QHER E\ VH FKRYDOD QHVP\VOQ�� 3URWR E\O Y\WYR�HQ MHãW� GDOãt REYRG� NWHUê
tento hazardní stav nemá ; je to obvod typu J - K / viz Obr. 7-28 /.

Obr. 7-28
V LQWHJURYDQp IRUP� MVRX W\WR REYRG\ Y\UiE�Q\ SRG R]QDþHQtP ���� � ��72 (TTL) - liší se
]S$VREHP VSRXãW�Qt�
Zapojíme-li mezi vstupy J - KREYRGX LQYHUWRU D REYRG EXGHPH �tGLW KRGLQRYêP YVWXSHP
/CLK/, dostaneme datový obvod neboli obvod  D � NWHUê MH VFKRSHQ XFKRYiYDW GDWD Då GR
S�tFKRGX QRYpKR KRGLQRYpKR LPSXOVX � SRNXG RYãHP DSOLNXMHPH GHOãt KRGLQRYê LPSXOV� MH
REYRG ÄSU$FKRGQê³ � SURWR VH XåtYDMt L VORåLW�Mãt REYRG\ W\SX D� NWHUp S�HNOiS�Mt SRX]H QD
hranu hodinového impulsu / - viz Obr. 7-29 .

Obr. 7-29
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3UR Q�NWHUp ~þHO\ � þtWDþH � SRW�HEXMHPH REYRG� NWHUê EXGH S�HNOiS�W S�L NDåGpP KRGLQRYpP
LPSXOVX� 0$åHPH KR Y\WYR�LW QD ]iNODG� REYRGX J - K takto - Obr. 7-30 .

Obr. 7-30
D P$åHPH S�HPêãOHW R WRP� FR ]QDPHQi EXEOLQND X YVWXSX &/. �
3RVOHGQtP NORSQêP REYRGHP � VH NWHUêP VH SRW�HEXMHPH VH]QiPLW� MH REYRG -. � 0$67(5 �
SLAVE. Jeho schéma je na Obr. 7-31 .

Obr. 7-31
3�HGVWDYLWHOHP WRKRWR REYRGX Y LQWHJURYDQpP WYDUX MH ���� � 7HQWR NORSQê REYRG MH MLå
SRP�UQ� VORåLWê � QD GUXKp VWUDQ� YãDN ]DUXþXMH EH]SHþQp S$VREHQt� SURWRåH QDS�HG PXVt
S�HNORSLW ÄPDVWHU � SiQ³ D SRWRP WHSUYH S�HNOiSt ÄVODYH � RWURN³� 3RGUREQ�Mãt S$VREHQt WRKRWR
REYRGX MH YãDN MLå PLPR UiPHF WRKRWR VNULSWD�
.ORSQp REYRG\ VH QHMYtFH XåtYDMt Y W]Y� UHJLVWUHFK D þtWDþtFK� 8YH�PH VL QHMSUYH NUiWFH
SUREOHPDWLNX UHJLVWU$� 7\SLFNêP S�HGVWDYLWHOHP P$åH EêW ������ FRå MH þW\�ELWRYê XQLYHU]iOQt
registr sQXORYiQtP� 6WUXNWXUD WRKRWR REYRGX MH MLå SRP�UQ� VORåLWi� SURWRåH PXVt XPRåQLW
YNOiGiQt GDW SDUDOHOQtP L VpULRYêP ]S$VREHP� Y\EDYHQt GDW VLPXOWiQQ� QD SDUDOHOQtP YêVWXSX�
Y\EDYHQt GDW VpULRYêP ]S$VREHP� SRVRXYiQt GDW YOHYR QHER YSUDYR D UHVHWRYiQt FHOpKR
UHJLVWUX� .URP� VORåLWpKR NRPELQDþQtKR REYRGX SUR �t]HQt WRKRWR REYRGX REVDKXMH þW\�L
klopné obvody MASTER - SLAVE zapojené podle Obr. 7-32 .

Obr. 7-32
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K þHPX E\FKRP PRKOL WDNRYê UHJLVWU XåtW� SO\QH ] WpWR ~YDK\� 3�HGVWDYPH VL� åH FKFHPH
QiVRELW GY� þtVOD D XYDåXMPH QiVREHQt �10⋅710 = 3510 � 3UR GLJLWiOQt REYRG\ S�HYHGHPH
GHNDGLFNi þtVOD QD ELQiUQt D GRVWDQHPH �10 = 1012  a  710 = 1112 � 1iVREHQt SURE�KQH WtPWR
]S$VREHP �

3RVWXS MH QiVOHGXMtFt � QiVREHQHF MH XORåHQ GR UHJLVWUX� Y GDOãtFK NURFtFK MH QiVREHQt �t]HQR
þtVO\ QiVRELWHOH D SUREtKi WDN� åH VH SRVWXSQ� Y\EtUDMt þtVOD � ELW\ � QiVRELWHOH� -H�OL GDQê ELW ��
SDN VH QiVREHQHF S�LþtWi N S�tVOXãQ� SRVXQXWpPX GtOþtPX VRXþLQX� -H�OL GDQê ELW �� SURYiGt VH
pouze posun.
�DGD U$]QêFK UHJLVWU$ VH Y\UiEt MDNR LQWHJURYDQp REYRG\ L MDNR VRXþiVW REYRG$ Y\ããtKR VWXSQ�
integrace a sGpONRX VORYD �� �� ��� �� ELW$�
'DOãtP G$OHåLWêP VWDYHEQtP SUYNHP GLJLWiOQtFK REYRG$ MVRX þtWDþH� 1HMMHGQRGXããtP þtWDþHP MH
]�HMP� SURVWê ELQiUQt þtWDþ � ELQDU\ XS FRXQWHU �� NWHUê XåtYi Q�NROLND NORSQêFK REYRG$
v NDVNiG�� ýtWDþ MH YODVWQ� UHJLVWU� NWHUê GRNiåH S�LþtVW QHER RGHþtVW � N stavu, který je
v UHJLVWUX REVDåHQ� 0$åHPH KR Y\WYR�LW ] REYRG$ ' � DOH QHMþDVW�ML ] REYRG$ - � . pro jejich
YêKRGQp YODVWQRVWL� 1HMMHGQRGXããt MH W]Y� DV\QFKURQQt þtWDþ � WR MH SURVWê þtWDþ� NWHUê QHQt �t]HQ
KRGLQRYêPL LPSXOV\� WR ]QDPHQi� åH þtWi YVWXSQt LPSXOV\ MDN S�LFKi]HMt Y þDVH� -HGQRGXFKê
ELQiUQt þtWDþ WHG\ ]DSRMtPH SRGOH Obr. 7-33 .

Obr. 7-33

3RGREQê W\S þtWDþH MHQRP ]GRNRQDOHQê R �t]HQt MH N dispozici jako integrovaný obvod 7493.
V �DG� DSOLNDFt YãDN SRW�HEXMHPH þtWDþ� NWHUê EXGH SRþtWDW S�LãOp LPSXOV\ WDN� åH MH YODVWQ�
RGHþtWi D VDPR]�HMP� MVRX UHDOL]RYiQ\ þtWDþH� NWHUp PRKRX þtWDW Y RERX VP�UHFK�
7\SLFNêP SRXåLWtP ELQiUQtKR þtWDþH MVRX KRGLQNRYp SUREOpP\ D QHMU$]Q�Mãt �tGtFt REYRG\�
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ýDVRYp SU$E�K\ YUDWQpKR þtWDþH D MHKR VFKpPD PiPH QD Obr. 7-34 .

Obr. 7-34

1H YåG\ YãDN SRW�HEXMHPH þtWDþ� NWHUê SRþtWi Y GYRMNRYp VRXVWDY�� = S�HGFKR]tKR YLGtPH� åH
þtWDþ VHVWDYHQê ]H þW\� REYRG$ SRþtWi GR �� D SDN REQRYt S$YRGQt VWDY� 3RGREQ� NG\E\FKRP
SRXåLOL SRX]H W�L REYRG\� REQRYLO E\ VH VWDY SR S�tFKRGX RVPpKR LPSXOVX� 9 �DG� DSOLNDFt
SRW�HEXMHPH þtWDW GR GHVHWL WDN MDNR Y QDãt GHVtWNRYp VRXVWDY�� -H ]�HMPp� åH PXVtPH XåtW þW\�
NORSQêFK REYRG$� DOH MHMLFK VWDY VH PXVt REQRYRYDW SR S�tFKRGX GHViWpKR LPSXOVX� 3UR
Y\WYR�HQt WDNRYpKR þtWDþH WDNp ]YDQpKR 02' � �� PXVtPH XåtW S�tGDYQêFK NRPELQDþQtFK
REYRG$� 0RåQp �HãHQt MH QDS�� QD Obr. 7-35 .

Obr. 7-35

'HVtWNRYê þtWDþ VH RS�W Y\UiEt MDNR LQWHJURYDQê REYRG ����$� NWHUê MH RYãHP ]DSRMHQ RGOLãQ�
od Obr. 7-35� 3RGREQ� E\FKRP PRKOL ]D SRPRFt KUDGHO Y\WYR�LW þtWDþ 02' � n .
ýtWDþH� NWHUp MVPH ]DWtP XYHGOL� MVRX DV\QFKURQQt� WM� MHMLFK þLQQRVW SUREtKi MHQRP Y závislosti
QD YVWXSQtFK LPSXOVHFK� ýDVWR MH YãDN QXWQp Y VRXVWDYiFK XåtW VORåLW�Mãt þtWDþ� NWHUê EXGH �t]HQ
WDNp YVWXSQtPL LPSXOV\� DOH D WR MH G$OHåLWp� EXGH P�QLW VYRMH VWDY\ Y S�HVQ� VWDQRYHQêFK
þDVHFK � WR MH W]Y� V\QFKURQQt þtWDþ� 0i WX YêKRGX� åH VH Y W�FKWR þtWDþtFK QHNXPXOXMH ]SRåG�Qt
MHGQRWOLYêFK NORSQêFK REYRG$ � Y �DG� S�tSDG$ WDWR NXPXODFH QHYDGt � KRGLQN\ �� DOH WDNp
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v PQRKD DSOLNDFtFK � SRþtWDþ � KUDMH G$OHåLWRX UROL� 6\QFKURQQt þtWDþ MH WHG\ �t]HQ YVWXSQtPL
LPSXOV\� DOH P�Qt VYRMH VWDY\ Y RNDPåLNX S�tFKRGX � KUDQ\ � KRGLQRYpKR LPSXOVX�
8YHGHQp W\S\ þtWDþ$ P�O\ YêKRGX Y WRP� åH XåtYDO\ QHMPHQãt SRþHW NORSQêFK REYRG$� DOH PDMt
i své nevýhody související sGHNyGRYiQtP MHMLFK VWDY$� 0$åH Y QLFK WDN VRXþDVQ� GRFKi]HW NH
]P�QiP VWDYX Q�NROLND REYRG$ D Y G$VOHGNX U$]QêFK ]SRåG�Qt P$åH EêW GHNyGRYiQ IDOHãQê
VWDY� 7XWR QHYêKRGX QHPDMt W]Y� -RKQVRQRY\ þtWDþH� NWHUp SRXåtYDMt YtFH NORSQêFK REYRG$ QHå
X þtWDþ$� NWHUp MVPH ]DWtP SR]QDOL� DOH MHMLFK VWDY\ VH P�Qt SRX]H Y MHGQRP ELWX� ýtWDþ E\ VH
QHMG�tYH ]DSO�RYDO MHGQRWNRYêPL ELW\ D SR QDSOQ�Qt ]QRYX VH ]DþtQi Y\SUD]G�RYDW� 7DNRYê
þtWDþ P$åHPH UHDOL]RYDW W�HED V obvody J - K tak, jak je nakresleno na Obr. 7-36� 7\WR þtWDþH
QDFKi]HMt QHMY�Wãt SRXåLWt SUR VY�WHOQp HIHNW\� SUR Y\WYi�HQt YtFHIi]RYêFK SU$E�K$ DWG�

Obr. 7-36

.URP� W�FKWR -RKQVRQRYêFK þtWDþ$ VH XåtYDMt L W]Y� NUXKRYp þtWDþH� NG\ YêVWXS MH VSRMHQ ]S�W
VH YVWXSHP� 2EYRG YHOPL S�LSRPtQi SRVXYQê UHJLVWU� SURWRåH SR S�tFKRGX MH LPSXOV
RGSRYtGDMtFt MHGQRWNRYpPX VWDYX SRVXQH R MHGHQ ELW� 3RXåLWt QDFKi]t Y U$]QêFK VY�WHOQêFK
HIHNWHFK� E�åtFtFK UHNODPiFK DWG�

V GDOãtFK ~YDKiFK R SRþtWDþtFK XYLGtPH� åH DUFKLWHNWXUD Y�WãLQ\ GQHãQtFK SRþtWDþ$ VH VWiOH MHãW�
v SRGVWDW� ]DNOiGi QD NRQFHSFL� NWHURX VWDQRYLO -RKDQ YRQ 1HXPDQQ� NG\ SURJUDP D GDWD
XNOiGiPH GR RSHUDþQt SDP�WL� NWHUi XFKRYiYi SURJUDP L YVWXSQt D YêVWXSQt GDWD YH IRUP�
ELQiUQtFK þtVHO�
8 GQHãQtFK V\VWpP$ VH SRXåtYDMt YêOXþQ� SRORYRGLþRYp SDP�WL� 7\WR SDP�WL P$åHPH UR]G�OLW
QD SDP�WL� NGH GR S�tVOXãQpKR PtVWD XUþHQpKR ELQiUQt DGUHVRX P$åHPH EX� GDWD ]DSVDW QHER MH
S�HþtVW� 7DNRYp SDP�WL R]QDþXMHPH ]NUDWNRX 5$0 � 5DQGRP $FFHVV 0HPRU\ �� 'UXKRX
VNXSLQRX MVRX SDP�WL� NGH ]iSLV QHO]H MLå P�QLW� D SURWR ] W�FKWR SDP�Wt P$åHPH SRX]H ÄþtVW³�
2EY\NOH MH QD]êYiPH 520 � 5HDG 2QO\ 0HPRU\ �� -HãW� MHGHQ DVSHNW MH QXWQp XYpVW� 9H
Y�WãLQ� S�tSDG$ X SDP�Wt W\SX 5$0 VH SR Y\SQXWt QDSiMHQt ]WUiFt ]D]QDPHQDQi GDWD � X SDP�Wt
W\SX 520 WDWR GDWD ]$VWiYDMt ]DFKRYiQD� 9 SDP�WHFK 520 XFKRYiYiPH NRQVWDQW\ QHER
PLNURSURJUDP\ � Y�WãLQRX MVRX GDWD Y QLFK XORåHQi S�tPR QDSURJUDPRYiQD YêUREFHP�
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.URP� W�FKWR SDP�Wt 520� YH NWHUêFK MVRX GDWD WUYDOH XORåHQD� H[LVWXMt SDP�WL 3520�
(3520 D ((3520� -VRX WR SURJUDPRYDWHOQp SDP�WL 520� D GDWD MVRX ]DSLVRYiQD
S�HSiOHQtP WDYQêFK VSRMHN QHER Y\XåLWtP ODYLQRYpKR QHER WXQHORYpKR HIHNWX YH VWUXNWXUiFK
MOS.
3DP�WL W\SX 5$0 P$åHPH G�OLW QD SDP�WL VWDWLFNp D G\QDPLFNp� -DNR VWDWLFNi SDP�" VORXåt
pro jeden bit bistabilní klopný obvod, jak jsme ho poznali v~YDKiFK R JHQHUDFL� L NG\å QH Y tak
MHGQRGXFKp IRUP�� 3RW�HEXMHPH WRWLå GDOãt WUDQ]LVWRU\ SUR ]iSLV D þWHQt� þtPå VH WDNRYi
SDP�"RYi EX�ND GRVWL NRPSOLNXMH� 6QDKD SR ]YêãHQt NDSDFLW\ SDP�Wt YHGOD N SRåDGDYNX
VQtåHQt SRþWX WUDQ]LVWRU$ D E\O\ Y\WYR�HQ\ W]Y� SDP�WL G\QDPLFNp� NWHUp XFKRYiYDMt LQIRUPDFL
MDNR QiERM QD NDSDFLWRUX� 3URWRåH YOLYHP QHGRNRQDORVWt GLHOHNWULND GRFKi]t N vybíjení této
NDSDFLW\� PXVt EêW LQIRUPDFH SR MLVWp GRE� REQRYHQD� 0RGHUQt U\FKOp SRþtWDþH YãDN ]D WXWR
GREX Y\NRQiYDMt VWRYN\ D WLVtFH RSHUDFt� 7\WR G\QDPLFNp SDP�WL PDMt NDSDFLWX E�åQ� � 0ELW
DOH L YtFH� 7\WR SDP�WL P$åHPH U$]QêP ]S$VREHP VSRMRYDW D XNOiGDW GR QLFK ÄVORYD³
sSRW�HEQêP SRþWHP ELW$�

7.1 0LNURSRþtWDþH

7.1.1 Základní informace

=iNODGHP NDåGpKR SRþtWDþRYpKR V\VWpPX MH W]Y� PLNURSURFHVRU� FRå MH FHQWUiOQt SURFHVRURYi
jednotka / CPU / , která interpretuje a provádí tzv. instrukce, zahrnuje vVRE� DULWPHWLFNR
logickou jednotku / ALU /, která je schopná vykonávat základní aritmetické a logické operace
� MDNR QDS�tNODG RSHUDFH $1' D 25� D MH Y\UREHQ PRQROLWLFNRX WHFKQRORJLt MDNR VDPRVWDWQê
LQWHJURYDQê REYRG� -HVWOLåH MH PLNURSURFHVRU GRSOQ�Q GDOãtPL REYRG\ MDNR MVRX SDP�WL þL
UR]KUDQt � LQWHUIDFH �� WYR�t IRUPX� NWHUp VH �tNi PLNURSRþtWDþ � PRKRX WX DOH PtW Wpå PtVWR
YVWXSQt ]D�t]HQt � NOiYHVQLFH� HOHNWURQLFNi þLGOD� PpGLD SUR XFKRYiQt GDW� DWG� � D YêVWXSQt
]D�t]HQt � WLVNiUQD� PRQLWRU� PpGLD SUR XFKRYiQt GDW� DWG� �� $E\FKRP YãDN SRFKRSLOL þLQQRVW
W�FKWR VORåLWêFK REYRG$� SRGtYHMPH VH QHMSUYH QD WR� MDN E\ DVL Y\SDGDO D SUDFRYDO MHGQRGXFKê
SRþtWDþRYê V\VWpP� 1D Obr. 7-37MH ]Qi]RUQ�Q ]iNODGQt EORNRYê GLDJUDP WDNRYpKRWR V\VWpPX�

Obr. 7-37

3RþtWDþ MH �t]HQ SURJUDPHP� NWHUê REVDKXMH VDGX LQVWUXNFt � NWHUêP S�tVOXãt RSHUDþQt NyG\ ��
XORåHQêFK XYQLW� SDP�WL Y VHNYHQFtFK D WHQ Ä�tNi³ SRþtWDþL� FR Pi YODVWQ� G�ODW� 'DWD
SRXåtYDQi Y LQVWUXNFtFK � MDNR RSHUDQG\ � SRXND]XMt QD PtVWR Y SDP�WL� NGH MVRX XORåHQ\
GDWRYp VWUXNWXU\ D QD]êYDMt VH RSHUDQGRYp DGUHV\� 3UR VQDGQ�Mãt SRFKRSHQt RSHUDþQtFK NyG$ VH
]DYiGt MHMLFK PQHPRQLFNê HNYLYDOHQW � NRQYHU]L PQHPRQLFNêFK NyG$ GR VWURMRYpKR MD]\ND
RSHUDþQtFK NyG$ SURYiGt SURJUDPRYDFt MD]\N DVVHPEOHU ��
8NDåPH VL QD MHGQRGXFKpP S�tNODG� � $ � %  & � WRWR � S�HþW�PH GDWD $ ]H YVWXSQtKR
]D�t]HQt� S�LþW�PH N QLP GDWD % XORåHQi Y SDP�WL� YêVOHGHN � WHG\ VRXþHW � ]D]QDPHQHMPH RS�W
GR SDP�WL MDNR GDWD &� NRSLL YêVOHGNX Y\WLVNQHPH QD WLVNiUQ� D SURJUDP XNRQþHPH� 3RþtWDþ
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SRVWXSQ� SURFKi]t NDåGRX SDP�"RYRX ORNDFt GOH S�tVOXãQpKR SURJUDPX D SURYiGt S�tVOXãQp
RSHUDFH GDQp RSHUDþQtPL NyG\� -HVWOLåH WHG\ WDNRYêWR SURJUDP QD SRþtWDþL VSXVWtPH� VWDQH VH
QiVOHGXMtFt þLQQRVW � YL] WDEXOND � �

3DP�"RYi ORNDFH 2SHUDþQt NyG LQVWUXNFH Operandová adresa Mnemonický kód
/ místo vSDP�WL � � FR Pi SRþtWDþ G�ODW � / kde najdeme data /
0000 02 - RIN
0001 50 0020 STA A
0004 10 0020 LDA A
0007 20 0021 ADD B
000A 50 0022 STA C
000D 70 0022 PRT C
0010 99 - HLT
.
0020 A (05) - -
0021 B (03) - -
0022 C (08) - -

1/ V SUYQt SDP�"RYp ORNDFL � ���� � QiP LQVWUXNFH � RSHUDþQt NyG �� � PQHPRQLFNê NyG 5,1 �
�tNi� DE\FKRP ]H YVWXSQtKR ]D�t]HQt S�HþHWOL GDWD � QDS�� �� � GR W]Y� DNXPXOiWRUX QHEROL
KODYQtKR SDP�"RYpKR UHJLVWUX Y $/8 QDãHKR XNi]NRYpKR SRþtWDþH�

2/ NaGUXKp SDP�"RYp ORNDFL � ]DþtQDMtFt DGUHVRX ���� � MH XORåHQD LQVWUXNFH� NWHUi NH VYp
IXQNFL RYãHP MLå SRW�HEXMH DUJXPHQW � WHG\ RSHUDQGRYRX DGUHVX � Y QDãHP S�tSDG� ���� � D
NWHUi QiP �tNi� DE\FKRP GDWD ] DNXPXOiWRUX � �� � XORåLOL GR SDP�WL QD ORNDFL �����

�� 'DOãt EX�N\ SDP�WL � WHG\ ORNDFH ���� � REVDKXMt LQVWUXNFL V operandovou adresou o
PQHPRQLFNpP NyGX /'$ $ � WHG\ Y\þLVWL � Y\QXOXM � DNXPXOiWRU D QDþWL GR Q�KR REVDK
SDP�"RYp EX�N\ A � WHG\ REVDK DGUHV\ ����� FRå MH �� ��

�� 2EVDK GDOãtFK EXQ�N S�HGVWDYXMH LQVWUXNFL $'' % � NyG �� � DUJXPHQW �� �� �� D WDWR
LQVWUXNFH QiP �tNi� DE\FKRP S�HþHWOL GDWD % � W�HED �� � QD ORNDFL ���� D S�LþHWOL MH N GDW$P�
které obsahuje akumulátor.

5/ Další instrukce je podobná instrukci uvedené vERG� �� V WtP UR]GtOHP� åH YêVOHGHN � REVDK
DNXPXOiWRUX � �� � ��  �� � XNOiGiPH QD DGUHVX S�tVOXãHMtFt SURP�QQp C / 0022 /.

�� 'DOãt LQVWUXNFH R PQHPRQLFNpP NyGX 357 & SURYHGH SDN NRSLL REVDKX EX�N\ C na
YêVWXSQt ]D�t]HQt � WLVNiUQX ��

�� 3RVOHGQt SDP�"RYi EX�ND� QD Qtå MH XORåHQ Qiã NUiWNê SURJUDP� Pi MHGQRE\WRYRX LQVWUXNFL
+/7 � KDOW � D WD �tNi SRþtWDþL� DE\ XNRQþLO VYRML þLQQRVW�

7.1.2 )XQNFH KODYQtFK HOHPHQW$ SRþtWDþH

8YH�PH VL Q\Qt NOtþRYp SUYN\ SRþtWDþH QH]E\WQêFK SUR LQWHUSUHWDFL D VSXãW�Qt LQVWUXNFt
WYR�tFtFK SURJUDP �
-H WR MHGQDN SURJUDPRYê þtWDþ � þtWDþ LQVWUXNFt �� NWHUê REVDKXMH DGUHVX GDOãt LQVWUXNFH� NWHUi MH
Pi EêW SURYHGHQD� 9êVWXS WRKRWR þtWDþH RYOiGi DGUHVRYê UHJLVWU SDP�WL SURVW�HGQLFWYtP
DGUHVRYp VE�UQLFH� %�KHP E�KX SURJUDPX LPSXOV\ LQNUHPHQWXMt � ]Y�WãXMt � REVDK
SURJUDPRYpKR þtWDþH WDN� DE\ E\OR ]DMLãW�QR Y\NRQiQt GDOãt LQVWUXNFH� 3UR VSUiYQê VWDUW
SURJUDPX MH RYãHP QXWQp QDVWDYHQt SRþiWHþQt DGUHV\ WRKRWR þtWDþH � MHKR REVDK P$åH EêW
]P�Q�Q SURJUDPHP ��
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Obr. 7-38

'iOH MH WR DGUHVRYê UHJLVWU� NWHUê REVDKXMH DGUHVX QHEROL ORNDOL]DFL EX�N\ SDP�"RYpKR SROH� ]H
NWHUp MVRX GDWD þWHQD QHER NDP MVRX ]DSLVRYiQD� 2EVDK DGUHVRYpKR UHJLVWUX MH GHNyGRYiQ
GHNRGpUHP DGUHV� NWHUê Y\EHUH SDW�LþQRX EX�NX SDP�"RYpKR SROH� =iSLV D þWHQt GDW SUREtKi
SURVW�HGQLFWYtP GDWRYp VE�UQLFH � '$7$ %86 �� 9VWXS DGUHVRYpKR UHJLVWUX MH �t]HQ ] DGUHVRYp
VE�UQLFH � $''5(66 %86 �� NWHUi VWHMQ� MDNR GDWRYi VE�UQLFH P$åH EêW S�LSRMHQD N þtWDþL
LQVWUXNFt� LQVWUXNþQtPX UHJLVWUX� $/8 QHER YVWXSQ� YêVWXSQtPX ]D�t]HQt � ,�2 GHYLFH ��

Obr. 7-39

,QVWUXNþQt UHJLVWU MH SRXåLW N XFKRYiQt REVDKX NyGRYDQêFK LQVWUXNFt VSRXãW�QêFK SRþtWDþHP�
Vstup instrukcí zSDP�WL GR UHJLVWUX VH G�MH SURVW�HGQLFWYtP GDWRYp VE�UQLFH� 2SHUDþQt NyG
LQVWUXNFH MH SRVOiQ QD GHNRGpU LQVWUXNFt� SRPRFt NWHUpKR MVRX SDN QDVWDYHQ\ �tGtFt REYRG\
SRW�HEQp N vykonání instrukcí vUR]OLþQêFK þiVWHFK SRþtWDþH� 2SHUDQGRYá adresa instrukce je
]DVOiQD QD DGUHVRYê UHJLVWU SURVW�HGQLFWYtP DGUHVRYp VE�UQLFH� D WtP MH XPRåQ�QR þWHQt GDW
z SDP�WL� NWHUp PDMt EêW ]SUDFRYiQ\ WRXWR LQVWUXNFt�
1DSRVOHG\ XYH�PH VQDG MHãW� DNXPXOiWRU� FRå MH QHMG$OHåLW�Mãt UHJLVWU Y SRþtWDþL� -H Y\XåtYiQ
v PQRKD RSHUDFtFK D YêVOHGN\ Q�NWHUêFK LQVWUXNFt MVRX REY\NOH XNOiGiQ\ SUiY� GR Q�KR�

7.1.3 ,QVWUXNþQt F\NOXV D þDVRYiQt

,QVWUXNFH MVRX SURYiG�Q\ SRþtWDþHP SRPRFt �DG\ �tGtFtFK LPSXOV$� +ODYQt RVFLOiWRU� NWHUê VH
QD]êYi ÄKRGLQ\³� Y\UiEt LPSXOV\� NWHUp VH S�LYiGt QD þDVRYDFt JHQHUiWRU� 7HQWR REYRG Y\WYi�t
z KRGLQRYêFK LPSXOV$ QD MHKR YVWXSX �DGX YêVWXSQtFK VLJQiO$ V RGOLãQêPL þDVRYêPL SU$E�K\�
,QVWUXNþQt F\NOXV VH VNOiGi ]H GYRX þiVWt � þiVWL� NG\ MH LQVWUXNFH þWHQD ] SDP�WL � ) � IHWFK � D
þiVWL� NG\ MH Y\NRQiQD � ( � H[HFXWH �� 'RED Y\NRQiQt RSHUDFH EXGH ]SUDYLGOD U$]Qi � ]iYLVt QD
W\SX LQVWUXNFH �� D SURWR ]GH EXGH Y\åDGRYiQD FHOi �DGD þDVRYDFtFK SU$E�K$� ,QVWUXNþQt F\NOXV
VH EXGH RSDNRYDW WDN GORXKR � SURJUDP SRE�åt �� GRNXG QHS�LMGH LQVWUXNFH +$/7�
8YH�PH VL Q\Qt S�tNODG WDNRYpKR LQVWUXNþQtKR F\NOX � þDVRYiQt MH XYHGHQR QD Obr. 7-40 /.
,PSXOV\ þWHFtKR VWURMRYpKR F\NOX QD S�WL YêVWXSHFK � � Då � ��
F0 � 3�HQRV REVDKX SURJUDPRYpKR þtWDþH GR SDP�WL DGUHVRYpKR UHJLVWUX
F1 � 3�HQRV LQVWUXNFH ] SDP�WL GR LQVWUXNþQtKR UHJLVWUX
F2 � 3�HQRV RSHUDþQtKR NyGX GR GHNRGpUX LQVWUXNFH D RSHUDQGRYp DGUHV\ GR DGUHVRYpKR

registru
F3 � 3�HQRV GDW ] SDP�WL QD GDQp XUþHQt
F4 � =Y�WãHQt REVDKX SURJUDPRYpKR þtWDþH



137

Obr. 7-40

,PSXOV\ Y\NRQiYDFtKR VWURMRYpKR F\NOX QD YêVWXSHFK � Då � �
E0 � 1DKUiQt REVDKX XUþLWp SDP�"RYp ORNDFH GR GDQpKR UHJLVWUX � QDS�� % �
E2 � 3�LþWHQt REVDKX UHJLVWUX GR DNXPXOiWRUX
E4 � =i]QDP REVDKX DNXPXOiWRUX GR SDP�WL

7.1.4 6\VWpPRYp VE�UQLFH

1HMU$]Q�Mãt þiVWL SRþtWDþH MVRX QDY]iMHP SURSRMHQ\ W]Y� VE�UQLFHPL � %86\ �� ([LVWXMt W�L
]iNODGQt W\S\ � DGUHVRYi� GDWRYi D �tGtFt VE�UQLFH�

Obr. 7-41

$GUHVRYi VE�UQLFH � YL] Obr. 7-41� MH XPRå�XMH S�HQRV LQIRUPDFH ] WDNRYêFK REYRG$ MDNR MH
SURJUDPRYê þtWDþ QHER LQVWUXNþQt UHJLVWU � VHNFH RSHUDQGRYp DGUHV\ � GR DGUHVRYpKR UHJLVWUX
SDP�WL QHER YVWXSQ� YêVWXSQtFK ]D�t]HQt � , � 2 GHYLFHV ��
'DWRYi VE�UQLFH � YL] Obr. 7-42 � MH RERXVP�UQi D SRPRFt Qt SUREtKi S�HQRV LQIRUPDFH
z SDP�WL GR LQVWUXNþQtKR UHJLVWUX � E�KHP LPSXOVX F1 � þL DNXPXOiWRUX � E�KHP LPSXOVX E0,
NG\ VH QDS�� SURYiGt LQVWUXNFH /'$ � FOHDU DQG ORDG WKH FRQWHQWV RI WKH VSHFLILHG PHPRU\ WR
WKH DFFXPXODWRU �� 9êVWXS DNXPXOiWRUX P$åH ]DVODW LQIRUPDFL SURVW�HGQLFWYtP WpWR VE�UQLFH GR
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SDP�WL E�KHP LPSXOVX E4 v GRE�� NG\ VH QDS�� SURYiGt LQVWUXNFH 67$ � VWRUH WKH DFFXPXODWRU�
'DWRYi VE�UQLFH P$åH VSRMRYDW Wpå GDOãt UHJLVWU\ SRþtWDþH QHER YVWXSQ� YêVWXSQt ]D�t]HQt�
�tGtFt VE�UQLFH XPRå�XMH MHGQRGXFKêP ]S$VREHP Y\NRQiYDW LQVWUXNFH Y SRþtWDþL SRPRFt
W�tVWDYRYp ORJLN\� R NWHUp MLå E\OD �Hþ G�tYH � ]DPH]XMH LQWHUDNFL ELQiUQtFK LQIRUPDFt� NWHUp MVRX
QD GDQRX VE�UQLFL SUiY� Y\VtOiQ\ ��

 
Obr. 7-42

7.1.5 =iNODGQt þLQQRVW MHGQRGXFKpKR SRþtWDþH

Obr. 7-43
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8G�OHMPH VL Q\Qt QD ]iNODG� QDãLFK ~YDK VKUQXWt� MDN MVRX LQVWUXNFH LQWHUSUHWRYiQ\ D
Y\NRQiYiQ\ U$]QêPL SUYN\ SRþtWDþH � YL] Obr. 7-43 / v]iYLVORVWL QD þDVRYDFtFK LPSXOVHFK�
ýDVRYDFt LPSXOV\ ] þDVRYDFtKR JHQHUiWRUX LQLFLDOL]XMt þDVRYDFt VHNYHQFH U$]QêFK GpOHN D W\WR
VHNYHQFH MVRX XåLW\ N �t]HQt $/8� UHJLVWU$� VE�UQLF� SDP�Wt� SRS�tSDG� PDMt GDOãt VSHFLiOQt
funkce.
9UD"PH VH N QDãHPX SURJUDPX $ � %  &� NWHUê MH XORåHQ Y SDP�WL QDVWDYHQp XåLYDWHOHP QD
PtVWR SRþtQDMtFt DGUHVRX ����� -H�OL ]SUDFRYiYiQD QDS�� LQVWUXNFH /'$ � GR þDVRYDFtKR
JHQHUiWRUX VH S�LYHGRX KRGLQRYp LPSXOV\ D QiVOHGXMt W\WR VHNYHQFH �
�� SR S�tFKRGX LPSXOVX F0 MH REVDK SURJUDPRYpKR þtWDþH S�HQHVHQ DGUHVRYRX VE�UQLFt GR

adresového registru
2/ další impuls F1 pošle data /100020 / zDGUHV\ ���� GDWRYRX VE�UQLFt GR LQVWUXNþQtKR UHJLVWUX
3/ impuls F2 ]S$VREt WR� åH RSHUDQGRYi DGUHVD � ���� � MH ]DVOiQD SURVW�HGQLFWYtP DGUHVRYp

VE�UQLFH GR DGUHVRYpKR UHJLVWUX D RSHUDþQt NyG � �� � MH ]DVOiQ GHNRGpUX LQVWUXNFt� DE\ VH
nastavily nezbytné podmínky pro operaci LDA - clear and load to accumulator

�� SR S�tFKRGX LPSXOVX F3 se data / A � S�HQHVRX QD GDWRYRX VE�UQLFL ] adresy 0020
5/ vlivem impulsu F4 VH REVDK SURJUDPRYpKR þtWDþH ]Y�Wãt � WDNåH XND]XMH Q\Qt QD GDOãt DGUHVX

/ 0007 /, která obsahuje následující instrukci

7�FKWR S�W ERG$ S�HGVWDYRYDOR NRPSOHWQt þWHFt þiVW LQVWUXNþQtKR F\NOX� 'HNRGpU LQVWUXNFt WHG\
nastavil aritmeticko logickou jednotku / ALU / kY\NRQiQt S�tVOXãQp LQVWUXNFH � WHG\ /'$ ��
Následující strojový cyklus provede její vykonání, tedy :
�� SR S�tFKRGX LPSXOVX E0 se data / A � S�tWRPQi QD GDWRYp VE�UQLFL S�HQHVRX GR DNXPXOiWRUX
2/ další impuls E1 QLF QH]S$VREt� QHER" QHQt SUR SURYHGHQt LQVWUXNFH /'$ QXWQê
3/ vlivem impulsu E2 se data / A / v DNXPXOiWRUX SRãORX QD VþtWDþNX D KQHG SRWp ]S�W GR

akumulátoru
4/ impulsy E3 a E4 RS�W QHMVRX QXWQp SUR WXWR LQVWUXNFL
$QDORJLFN\ SURE�KQRX GDOãt LQVWUXNþQt F\NO\ SUR LQVWUXNFH $'' D 67$� 3R ]DFK\FHQt
LQVWUXNFH +/7 SURYHGH LPSXOV QD YRGLþL (QDEOH � Y\EDYHQt � S�HUXãHQt S�tFKR]tFK KRGLQRYêFK
LPSXOV$ GR þDVRYDFtKR JHQHUiWRUX D WtP VH SRþtWDþ ]DVWDYt�

7.1.6 Mikroprocesor a jeho funkce

9QLW�Qt DUFKLWHNWXUD PLNURSURFHVRUX VH VNOiGi ] SUYN$ VFKRSQêFK Y\NRQiYDW DULWPHWLFNp� �tGtFt
D ORJLFNp RSHUDFH� -H Y\UREHQ PRQROLWLFNRX WHFKQRORJLt QD þLSX R UR]P�UX �iGRY� FP2� 0$åH
WDNp REVDKRYDW VDPRVWDWQRX SDP�"RYRX REODVW� ([LVWXMH UR]ViKOê VRXERU PLNURSURFHVRU$ D
REYRG$� NWHUp VSROHþQ� PRKRX Y\WYR�LW PLNURSRþtWDþ� 0LNURSURFHVRU\ VH Y ]iVDG� UR]OLãXMt
SRGOH GDWRYp VE�UQLFH QD � � ELWRYp � ,QWHO ����$� =LORJ = ��� 0RWRUROD ���� �� �� � ELWRYp �
,QWHO ���� �� �� � ELWRYp � ,QWHO 3HQWLXP � Då �� � ELWRYp� 9]KOHGHP N RPH]HQêP PRåQRVWHP
QDãLFK VNULSW VL VWUXþQ� SRStãHPH PLNURSURFHVRU ,QWHO ����$ � 7HQWR PLNURSURFHVRU MH XPtVW�Q
v SRX]G�H V �� YêYRG\� NWHUp ]DKUQXMt �� ELWRYRX DGUHVRYRX VE�UQLFL D � ELWRYRX RERXVP�UQRX
W�tVWDYRYRX VE�UQLFL� 0$åH DGUHVRYDW �� ��� PtVW Y SDP�WL L ��� YVWXSQtFK D YêVWXSQtFK EUDQ�
Pi ãHVW þDVRYDFtFK D �tGtFtFK YêVWXS$� þW\�L �tGtFt YVWXS\� þW\�L YVWXS\ QDSiMHQt D GYD KRGLQRYp
vstupy.
0LNURSURFHVRU REVDKXMH W\WR IXQNþQt EORN\ � SROH UHJLVWU$ D DGUHVRYDFtFK ORJLFNêFK REYRG$�
DULWPHWLFNR ORJLFNRX MHGQRWNX� UHJLVWU LQVWUXNFt� �tGtFt REYRG\ D W]Y� EXGLþH VE�UQLF� 3ROH
UHJLVWU$ REVDKXMH SDP�" 5$0 RUJDQL]RYDQRX GR ãHVWL � ELWRYêFK UHJLVWU$ XVSR�iGDQêFK GR
GYRMLF� þtWDþ LQVWUXNFt� XND]DWHO ]iVREQtNX D GYRMLFL SRPRFQêFK UHJLVWU$� '$OHåLWRX þiVWt WpWR
MHGQRWN\ MH þtWDþ LQVWUXNFt� NWHUê XFKRYiYi DGUHVX LQVWUXNFH SURJUDPX XORåHQp Y SDP�WL D
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DXWRPDWLFN\ ]Y\ãXMH � LQNUHPHQWXMH � VYRML KRGQRWX S�L NDåGpP YêE�UX LQVWUXNFH� 8ND]DWHO
zásobníku / stack pointer / uchovává adresu následujícího místa v zásobníku, který se nachází
v KODYQt SDP�WL� � =iVREQtN � VWDFN VH QDS�� SRXåtYi S�L SRXåtYiQt S�HUXãHQt� IXQNFt D SURFHGXU
v SURJUDPHFK� -H�OL KODYQt SURJUDP S�HUXãHQ� VWDY SURJUDPX MH XORåHQ GR ]iVREQtNX QD /,)2
]iNODG� � ODVW�LQ� ILUVW�RXW� 2EVDK VWDYRYpKR UHJLVWUX� DNXPXOiWRUX D þtWDþ LQVWUXNFt MH WHG\
XORåHQ GR ]iVREQtNX D KQHG SRWp� FR MH REVORXåHQ SRåDGDYHN S�HUXãHQt� REVDK W�FKWR UHJLVWU$
MH REQRYHQ ]H VSUiYQpKR PtVWD ]iVREQtNX D KODYQt SURJUDP P$åH SRNUDþRYDW Y operacích. /
K XQLYHU]iOQtP UHJLVWU$P %�&� ��� O]H IXQNþQ� S�L�DGLW L DNXPXOiWRU $� NWHUê REVDKXMH YêVOHGHN
OLERYROQp DULWPHWLFNp QHER ORJLFNp RSHUDFH SURYiG�Qp Y aritmetické jednotce. Ta vykonává
ORJLFNp RSHUDFH� RSHUDFH SRVXY$ D YãHFKQ\ DULWPHWLFNp RSHUDFH V � � ELWRYêPL GDW\�
%H]SURVW�HGQtPL ]GURML GDW SUR DULWPHWLFNRX MHGQRWNX MVRX DNXPXOiWRU� SRPRFQp UHJLVWU\ D W]Y�
LQGLNiWRU\ S�HQRVX� NWHUp MVRX REVDåHQ\ Y QH]iYLVOpP UHJLVWUX� � ,QGLNiWRU\ WYR�t VNXSLQX
QH]iYLVOêFK NORSQêFK REYRG$ � VWDYRYêFK ELW$ þL YODMHN� NWHUp WYR�t SRGPtQN\ SUR YêVOHGHN
S�HGFKR]t LQVWUXNFH� 7\WR YODMN\ LQGLNXMt QDS�� QHJDWLYQt YêVOHGHN S�HGFKR]t RSHUDFH� S�HWHþHQt
� RYHUIORZ� QXORYê YêVOHGHN� DWG� 0LNURSURFHVRU Y\KRGQRFXMH WHQWR UHJLVWU LQGLNiWRU$ D P$åH
QD WRPWR ]iNODG� PRGLILNRYDW E�K SURJUDPX � QDS�� LQVWUXNFH SRGPtQ�QpKR VNRNX � LI WKHQ ��
9êVOHGHN RSHUDFt VH EX� S�HQiãt QD YQLW�Qt VE�UQLFL QHER GR DNXPXOiWRUX�
=iVDGRX þLQQRVWL PLNURSURFHVRUX MH SURYiG�Qt LQVWUXNFt E�KHP LQVWUXNþQtFK F\NO$� WM� WHG\
þDVRYêFK LQWHUYDO$ SRW�HEQêFK QDS�� N YêE�UX D Y\NRQiQt LQVWUXNFH� %�KHP YêE�UX MH
LQVWUXNFH S�HþWHQD ] SDP�WL D MHMt SUYQt VODELND MH XORåHQD GR UHJLVWUX LQVWUXNFH� .DåGê
LQVWUXNþQt F\NOXV REVDKXMH MHGHQ Då S�W VWURMRYêFK F\NO$ QHEROL WDNW$� .DåGê VWURMRYê F\NOXV VH
VNOiGi ]H W�t Då S�WL GRE� 'RED MH QHMPHQãt MHGQRWND DNWLYLW\ PLNURSURFHVRUX D MH GHILQRYiQD
MDNR þDVRYê LQWHUYDO PH]L GY�PD QiVOHGXMtFtPL KRGLQRYêPL LPSXOV\� 3R S�LSRMHQt QDSiMHFtFK
QDS�Wt MH VFKRSHQ RNDPåLW� þLQQRVWL� DOH REVDK þtWDþH LQVWUXNFt� XND]DWHO ]iVREQtNX D RVWDWQt
UHJLVWU\ MVRX QDVWDYHQ\ QiKRGQ� D GDOãt þLQQRVW QHQt GHILQRYiQD� 3URWR VH SR ]DSQXWt S�LYiGt
VLJQiO 5(6(7� NWHUê XYHGHQp þiVWL PLNURSURFHVRUX QXOXMH� 7HQWR VLJQiO YãDN QHRYOLYQt
LQGLNiWRU\ DQL SUDFRYQt UHJLVWU\ � W\ MH QXWQp QDVWDYLW SURJUDPHP � QDS�� LQLFLDOL]DFt V\VWpPX
z SDP�WL 520 ��
.DåGpPX PLNURSURFHVRUX MH S�L�D]HQ VRXERU LQVWUXNFt� NWHUp XPRå�XMt SURYiG�Qt S�HGHSVDQêFK
RSHUDFt� 6RXERU LQVWUXNFt 0+% ����$ QDS�� REVDKXMH �� LQVWUXNFt� NWHUp P$åHPH UR]G�OLW GR
S�WL VNXSLQ �
D� LQVWUXNFH S�HVXQ$ � LQVWUXNFH SUR S�HVXQ PH]L UHJLVWU\
b/ aritmetické instrukce
c/ logické instrukce - AND, OR, komparace / porovnávání / atd.
G� LQVWUXNFH SUR Y�WYHQt SURJUDP$
H� �tGtFt LQVWUXNFH
'DOãt SRGUREQ�Mãt SRSLV MH PLPR UiPHF W�FKWR VNULSW D S�tSDGQê ]iMHPFH R GDQRX SUREOHPDWLNX
MLVW� QDOH]QH FHORX �DGX VSHFLiOQt OLWHUDWXU\�

7.1.7 0LNURSRþtWDþ D MHKR SURJUDPRYiQt

0LNURSRþtWDþH XPRå�XMt UR]ãt�HQt þtVOLFRYp WHFKQLN\ GtN\ Qt]NêP QiNODG$P QHMHQ GR REODVWt
WHFKQLFNêFK DSOLNDFt� DOH L GR VSRW�HEQt HOHNWURQLN\� .OtþRYêP SUYNHP MH ]GH PLNURSURFHVRU�
K Yê]QDPQêP YODVWQRVWHP PLNURSRþtWDþH SDW�t PRåQRVW SURJUDPRYiQt� 6HVWDYHQê SURJUDP �
VOHG LQVWUXNFt � VH XORåt GR SDP�WL � QHMþDVW�ML 520� (3520 � D PLNURSURFHVRU SURJUDP
UHDOL]XMH WtP� åH Y\EtUi LQVWUXNFH ] SDP�WL� Y\NRQiYi MH D S�HGiYi GDWD S�HV YVWXSQ� YêVWXSQt
EUiQ\ QD YêVWXS PLNURSRþtWDþH� =iNODGQt PLNURSURFHVRURYê V\VWpP PLNURSRþtWDþH WHG\
REVDKXMH PLNURSURFHVRU � &38 � FHQWUDO SURFHVVRU XQLW �� SDP�"� V\VWpP YVWXS$ � YêVWXS$ D
V\VWpP VE�UQLF� 0LNURSURFHVRU O]H MHãW� UR]ãt�LW R REYRG\ JHQHUiWRUX KRGLQRYêFK VLJQiO$ D
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EXGLþH VE�UQLFH � WHQ NURP� YêNRQRYpKR SRVtOHQt GDWRYp VE�UQLFH Y\WYi�t �tGtFt ORJLFNp VLJQiO\
MDNR MVRX QDS�� þWHQt ] SDP�WL� ]iSLV GR SDP�WL� DWG � 'DOãtPL REYRG\ PLNURSRþtWDþH PRKRX EêW
SURJUDPRYDWHOQp REYRG\ YHONp LQWHJUDFH� NWHUp REVDKXMt Q�NROLN �tGtFtFK UHJLVWU$ SUR ]DYHGHQt
�tGtFtFK VORY� 7tPWR ]S$VREHP MH PRåQp UHDOL]RYDW VpULRYê V\QFKURQQt þL DV\QFKURQQt D
SDUDOHOQt S�HQRV GDW� VW\N V NOiYHVQLFt� WLVNiUQRX� ]REUD]RYDFt MHGQRWNRX þL PDJQHWLFNêPL
GLVN\� 'iOH MH PRåQp SRPRFt SDUDOHOQtKR UR]KUDQQt SRXåLWt $�' D '�$ S�HYRGQtN$�
3URJUDPRYiQt PLNURSRþtWDþH MH MHGQtP ] QHMQiURþQ�MãtFK NURN$ SUR Y\WYi�HQt V\VWpPX
PLNURSRþtWDþH� 1HMMHGQRGXããt SURJUDPRYp Y\EDYHQt PDMt MHGQRGHVNRYp PLNURSRþtWDþH� NWHUp
mohou pracovat v asembleru / jazyku symbolických instrukcí /, který je velmi blízký
VWURMRYpPX NyGX� 6\PEROLFNp LQVWUXNFH MVRX Y�WãLQRX XYiG�Q\ Y šestnáctkovém /
KH[DGHFLPiOQtP � NyGX � ]QDN\ � Då �� $� %� &� '� (� ) � QDS�� �)16 = 010011112.
1DS�tNODG V\PERO /'$ Y asembleru / 3A16 = 001110102 � ]QDPHQi QDSOQ�Qt DNXPXOiWRUX $
REVDKHP SDP�"RYpKR PtVWD� MHKRå DGUHVD MH REVDåHQD Y operandu této instrukce / vS�tNODGX
QHQt XYHGHQD �� 3RXåLWtP DVHPEOHUX O]H QDSURJUDPRYDW PLNURSRþtWDþ� NWHUê REVDKXMH ]iNODGQt
SURJUDP � W]Y� PRQLWRU �� ]DMLã"XMtFt RSHUDFH PH]L ]iNODGQt MHGQRWNRX D SHULIHUQtPL ]D�t]HQtPL �
klávesnice, zobrazovací jednotka apod. /.
7HQWR ]S$VRE SURJUDPRYiQt MH YKRGQê SUR PpQ� UR]ViKOp SURJUDP\� SURWRåH WDNWR QHQt PRåQp
SURJUDP NRQWURORYDW� /pSH MH WDNRYêWR SURJUDP SUR PLNURSRþtWDþ VHVWDYLW
v PLNURSRþtWDþRYpP YêYRMRYpP V\VWpPX � XPtVW�QpP QD YêNRQQ�MãtP SRþtWDþL �� NGH VH RGODGt
D SRPRFt ]D�t]HQt SUR SURJUDPRYiQt SDP�Wt (3520 VH GR W�FKWR SDP�Wt S�tPR ]DStãH�
9êYRMRYê V\VWpP WHG\ ]DKUQXMH Y�WãLQRX W\WR SURJUDP\ � DVHPEOHU � QHER MD]\N & ��
NRPSLOiWRU � S�HNODGDþ ] vyššího jazyka do strojového kódu /, editor / upravující program /,
ORDGHU � ]DYiG�Ft SURJUDP �� GHEXJHU � ODGtFt SURJUDP XPRå�XMtFt NURNRYiQt GDQpKR SURJUDPX
/ a simulátor.
3�L YêYRML SURJUDPX ]DStãHPH ]GURMRYê SURJUDP � QDS�� Y DVHPEOHUX þL MD]\NX & � S�HV
NOiYHVQLFL GR YêYRMRYpKR V\VWpPX SRPRFt HGLWRUX� NWHUê �tGt YVWXS� XPRå�XMH RSUDY\ D XNOiGi
]GURMRYê SURJUDP� =GURMRYê NyG VH S�HORåt SRPRFt NRPSLOiWRUX GR FtORYpKR SURJUDPX �
VWURMRYpKR NyGX� =DYiG�FtP SURJUDPHP MHM XORåtPH GR KODYQt RSHUDþQt SDP�WL PLNURSRþtWDþH
D SUR RGVWUDQ�Qt S�tSDGQêFK FK\E SURYHGHPH NRQWUROX ODGtFtP SURJUDPHP� 3R RGODG�Qt
P$åHPH SURJUDP XORåLW GR SURJUDPRYDWHOQêFK SDP�Wt� MDN MLå E\OR �HþHQR�


