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Papildinio iki 2 pavyzdys

100 — 119 = 297
Raskime dviejy papildinj skaiciui 115:
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1 1 O O <+ atvirkstinis kodas
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1
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< papildomasis kodas

109 — 113 = 00102 + 11012 = 11115 = —15
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Dviejy papildinio pavertimas j desimtin¢ sistemag

Dec. 2’s Compl. || Dec. 2’s Compl.
7 0111 -1 1111
6 0110 -2 1110
5 0101 -3 1101
4 0100 -4 1100
3 0011 -5 1011
2 0010 -6 1010
1 0001 -7 1001
0 0000 -8 1000

Saulius Grazulis Generatoriai ir trigeriai Vilnius, 2020 4/29



Dviejy papildinio pavertimas j desimtin¢ sistemag

Dec. 2’s Compl. || Dec. 2’s Compl.
7 0111 -1 1111
6 0110 -2 1110
5 0101 -3 1101
4 0100 -4 1100
3 0011 -5 1011
2 0010 -6 1010
1 0001 -7 1001
0 0000 -8 1000

Vyriausias neigiamo skaiciaus bitas (MSB) yra 1
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Dviejy papildinio pavertimas j desimtin¢ sistemag

Dec. 2’s Compl. || Dec. 2’s Compl.
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0] 0000 -8 1000

Vyriausias neigiamo skaiciaus bitas (MSB) yra 1
Maziausio atvaizduojamo neigiamo skaiciaus modulis yra
didesnis uz didziausio atvaizduojamo teigiamo.
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Dviejy papildinio pavertimas j desimtin¢ sistemag

Dec. 2’s Compl. || Dec. 2’s Compl.
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10115 = 10005 + 00115 = —23 4+ 115

93 92 91 90
=1011

= —23 + 21 + 20 = —810 =+ 210 + 110
= =510
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Sudéties-atimties AL]J

710 + 310 = 01115 + 00115 = 10102 = 1049

Sudeti/Atimti @ :
Pilni sumatoriai

Pirmo operando
jauniausias bitas g

Antro operando ﬁ
jauniausias bitas
ISvestis

Pirmo operando - - -
vyriausias bitas
Antro operando :
vyriausias bitas S

Isvesties perkélimas
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Sudéties-atimties AL]J

710 — 310 = 01115 — 00113 = 01115 + 11015 = 1 01002 = 449

Sudeti/Atimti - [@ :
Pilni sumatoriai

Pirmo operando
jauniausias bitas gk

Antro operando

jauniausias bitas ji
ISvestis

T K

T

Pirmo operando - - -
vyriausias bitas
Antro operando :
vyriausias bitas S

Isvesties perkélimas
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Kiti neigiamy skaiciy atvaizdavimai

Zenklas/modulis:

610 = 01102; — 610 = 11102
Papildiniy aritmetika:

a+(-b)=a+ (VN -1)—b) + 1 -2V
~—

one’s complement

2’s complement

Aritmetika su postumiu K:
K= 2N-1 (kaip taisykle, bet galimos ir kitos reikSmeés)

b« K+b =2V14p
—b < K+ (—=b) =2N"1 4 (—b)
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Kiti neigiamy skaiciy atvaizdavimai

Skaicius | Be zenklo | Pap. iki 2 | Pap.iki 1 | £Modulis | Postiimis I K
7 111 - - - -
6 110 - - - -
5 101 - - - -
4 100 - - - -
3 011 011 011 011 111
2 010 010 010 010 110
1 001 001 001 001 101
0 000 000 000 000 100

-0 - - 111 100 -

-1 - 111 110 101 011
-2 - 110 101 110 010
-3 - 101 100 111 001
-4 - 100 - - 000

Saulius Grazulis

IK=4=2"N"1 N=3
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See also:
Murdocca et al. 1999, chapt. 2;
Walker 1996, “Minus Zero”
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Generatoriai

H Fairchild Semiconductor ]
CMOS Oscillators Application Note 118 FAIRCHILD
October 1974
SEMICONDUCTOR ™
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ANY EVEN NUMBER OF
ADDITIONAL GATES
AN006022-1

FIGURE 1. Odd Number of Inverters
Will Always Oscillate

(Fairchild Semiconductor 1974)
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H Fairchild Semiconductor ]
CMOS Oscillators Application Note 118 FAIRCHILD
October 1974
SEMICONDUCTOR ™

“It then becomes obvious that a “1” chases itself
around the ring and the network oscillates.” :)
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FIGURE 1. Odd Number of Inverters
Will Always Oscillate

(Fairchild Semiconductor 1974)
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Ziedinis generatorius
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Taktinis generatorius
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Lyginis inverteriy skaicius
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Busenos nustatymas
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RS trigeris iS ARBA-NE arba IR-NE ventiliy
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RS trigeris
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RS trigerio jtampos epiuros
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Valdomas RS trigeris

=

o

Saulius Grazulis Generatoriai ir trigeriai Vilnius, 2020 18 /29



D trigeris (uzsklanda)
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D trigeris (uzsklanda)

@
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MS D trigeris (valdomas frontu)
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MS D trigeris (valdomas frontu)
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T trigeris
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Postumio registrai
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Apibendrinimas

o Neigiami sveiki skaiciai Siuolaikiniuose kompiuteriuose
atvaizduojami papildomuoju kodu, bet jmanomi ir kiti
atvaizdavimo metodai.

@ Siuolaikiniai kompiuteriai yra sinchroniniai - jie naudoja
takty generatoriy visos grandinéms valdyti.

@ Generatoriams ir atminties lgsteléms buitinas griztamasis
rysys.

@ IS pagrindinés RS trigerio schemos padaromos D- ir T-
trigeriy schemos, valdomos signalo lygiu arba frontu.

@ IS D- ir T-trigeriy toliau konstruojami registrai ir skaitikliai
— esminiai kompiuteriy mazgai.

Saulius Grazulis Generatoriai ir trigeriai Vilnius, 2020 28/29



\ Fairchild Semiconductor (1974). CMOS oscillators. Tech. rep. ON Semiconductor. URL:
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\ Murdocca, Miles J. et al. (1999). Principles of Computer Architecture. Prentice Hall.
\ Walker, John (Aug. 19, 1996). Minus zero. eng. URL:
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