Digital Logic Design
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Registrii paraleli
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Numarator in inel
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Registru de deplasare circular

-«
D Q; D Q, D Qq D Qo
> CLK > CLK > CLK > CLK

CLOCK Q, Q, Q, Q,

JLIL

—e ® ®
1 2 3 4 5 6 7 8
cock A LA LA LA LA [ LA L
Qg
Q |
CI1




* O solutie de rezolvare a acestei problema este
reprezentata in schema de mai jos.

Data

Registru de deplasare circular

Problema cu acest nhumarator este ca daca se
"trezeste" in starea 0000 ramane acolo indefinit.
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Numarator Johnson
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Numarator Johnson
4-bit Parallel Data Output

'Qa Qs Qc Qo
A
Feedback T T T
Loop i -~ ‘L i
O Q D Q D Q D ] =
FFA FFB FFC FFD
CLE CLE CLE CLE Ifr"m.
CLR CLR CLR clR\QP
h
Hu.:te:
Clncl-c:_ [ ] l . | version
of output
|:|EEIF fed back

TEMA: Folosind pagina
"Generator de functii de unda logice.htm" desenati formele
de unda pentru semnalele CLOCK, CLEAR, A, B, Csi D.



http://fpce9.fizica.unibuc.ro/ed/html/Generator_de_functii_de_unda_logice.htm

Inputs | Output State

CLK| T | Qs

T (D 53 No Change
™ 11| not(Q,) Toggle

NUMARATOARE SINCRONE

Synchronous (Parallel) Counters
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Numaratoare Sincrone
NU toti bistabilii au intrarile T conectate la H.
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Numarator crescator cu 3 BB de tip D — DO

Dorim sa facem un numarator crescator cu 3 BB de tip D

Ql m Do Ek |—- T——3 Qo .

0) 1 —+_ob—1 Qo] E_IJ
D1 G 5o E QL
0 0 1 O 1 O [ :L‘—'E'QI
0 1 0 0 1 |1 o g -
0) 1 1 1 0) 0)
1 O O 1 O 1 Tabela de adevar Diagrama Karnaugh
A|B|C|F(ABC) AR
: 0 1 1 ! 0 o0 | 01|11 | 10
1 1 0) 1 1 1
1 1 1 0 o0 |o ’
DO F(ABC)=C

D0=F0(Q2Q1Q0)=Q0


http://fpce9.fizica.unibuc.ro/ed/html/Diagrame_Karnaugh.html

Numarator crescator cu 3 BB de tip D — D1

* Dorim sa facem un numarator cresctor cu 3 BB de tip D

0) 1 —+_ob—1 Qo] E_IJ
D1 @ Sopr-E Q)

0 0 1 0 1 0 b ch

0 1 0 o0 |1| 1 o g -

O 1 1 1 |o] o o

1 O O 1 O 1 Tabela de adevar Diagrama Karnaugh

1 o 1 1 |1] o -

1 1 0 1 1 1

1 1 1 0 i‘ 0 ©

D1

F(ABC)=BC+BC

D1=F1(Q2Q1Q0)=Q1-Q0 +Ql1-Q0


http://fpce9.fizica.unibuc.ro/ed/html/Diagrame_Karnaugh.html

Numarator crescator cu 3 BB de tip D— D2

Dorim sa facem un numarator crescator cu 3 BB de tip D

Q2 /Q1|Qo|D2| D1 DO
oo @k |—- A= Qo =
0) 0 0) 0) —_eb—fEQo{— 1
Di @ D :—-ElQL____
s ::T Q'l_:
Dz O b - Q2
Ej 7 p—e7] Q'2

CLOCK

Diagrama Karnaugh
Tabela de adevar

B|C|F(ABC) AB

o|lo| ofm

R P ~ , O O O O
_ B, O O K Kk O
~ O B O B O =
O B Fk O O K K
o - O rr O Frr O Bk

F(ABC)=AC+AB+ABC

U[OI—\I—\I—\I—\OO
N

D2=F2(Q2Q1Q0)=Q2-Q0+Q2-Ql+Q2-:Q1-Q0


http://fpce9.fizica.unibuc.ro/ed/html/Diagrame_Karnaugh.html
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Numarator MOD 16 sincron

* Toti bistabilii primesc simultan semnalul de ceas
* Exista Circ. Logic Comb. pentru controlul numararii

A
ABC(
B AB A l
B
B J —a9- A J

1
D J C J - —®
CLK<On CLK<O l CLK <O CLK <O~
D K — C K B K A Kl—e
1
L 4 : 4
J1IL 5
Input
*-— J Q J K  CLK Q
0 0 d Qg (no change
J_‘L o—(_P> CLK 1 0 i 1
0 1 i) 0
o— K Q 1 1 d Q, (toggles)
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Numarator MOD 16 sincron (2)

numai cand toti bistabilii anteriori sunt in HIGH.

* JKg=Q,
¢ . KC= QB QA Count DIC|BJ|A
0 (loJolO]|oO
* JKy= Q- Qg Q4 1 {0 fo|oif]
_ . 2 olo]| 1*¥]0
BB JK schimba starea numai cand JK=1 3 g ? ,4[(1) 3'
A
A ) 5 o110 1
‘|j AB—( N 6 ol1l11]o
c 7 0 1 1 1
J C J 1 J ——a— J o 8 I O0T010
CLK(S-‘—’ CLK<S-’—| cu<<:o—| CLKLO—— 9 1 0 0 1
K K K ke | 10 1 0
l "I 11 110 |1
12 1 1‘40 0
J_.I|._|_|_ > T 13 1 1 0 1
nput 14 1 1 1 0
] ] ] ] 15 IR
Fiecare BB are intrarile JK in HIGH 0 01010




AUTOMIATELE

>

AUTOMATON - a machine which performs a
range of functions accoraing to a predetermined
selt off cocled Instructionss
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Automate celebre

Maillardet's automaton at the Franklin
Institute.webm —_m



https://upload.wikimedia.org/wikipedia/commons/transcoded/a/a8/Maillardet's_automaton_at_the_Franklin_Institute.webm/Maillardet's_automaton_at_the_Franklin_Institute.webm.480p.webm
https://upload.wikimedia.org/wikipedia/commons/transcoded/a/a8/Maillardet's_automaton_at_the_Franklin_Institute.webm/Maillardet's_automaton_at_the_Franklin_Institute.webm.480p.webm
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Automat cu stari finite

Finite-State Machine (FSM) or Finite-
State Automaton

Diagrama de stari < Graf orientat
Noduri = Stari

Laturi =2 Variabile de intrare



Primul automat cu stari finite

Fie un automat ale carui functionare depinde de starea
unei variabile de intrare notata cu X.

e Daca X este in starea 1 atunci automatul numara direct
e Daca X este in starea 0 atunci automatul numara invers

0

1

1 11 |0
1

0

0
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Primul automat cu stari finite (2)

* Dorim sa construim acest automat cu bistabili de tip D.
ntrucat sunt implicate 4 stari avem nevoie de doi

oistabili de tip D.
* Problema noastra este de a construi circuite de reactie
nentru intrarile DO si D1.

* Mai precis avem nevoie sa derminam doua functii

DO=f(Q0,Q1,X) si D1=g(Q0,Q1,X) @
: Q

s |[R|D|cklala
1 0 - - 1 0 1 1
0 1 - 0 1
1 1 2 1 0 Q
1 1 0 4 0 1



Diagrama pentru DO

0 1

00 | (1) (1]
01 0 0
Q0 11 0 0
10 | L2 1

Viitoare Stari D, = Q0

0

Q1Q
@ fj

Nu depinde de X
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Diagrama pentru D1

D,= “ 0
oo 1] o 0| |1 1| {0
01 |/ o
ot (1] 0

\

_ | _ __
Di=Q1 Qo X+ 01" Qo X+0Q1 Qo X+0Q1 0o X
Q1 B—q; dz] Do

Qo @
-] D1
¥ [@F -1




Simularea automatului

0= Qo D,=(Q19Q()®X
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Comanda unui motor pas cu pas (Stepper”
motor) 1

Four-co1l stepper motor
(15 degrees/step)




Comanda unui motor pas cu pas (Stepper-
motor ) 2

Unipolar motor




Challenge

Pentru un bonus la nota de la examen proiectati un
automat optimal care sa numere circular

A=(0,0,0,0,0,1,1,1)

A=(1,1,1,0,0,0,0,0) B=(0,0,0,1,1,1,0,0)

pentru X=0 E:Eg’g';’é'i’g'g’gg si X=1 €=(0,1,1,1,0,0,0,0)

D=(1,0,0,0,0,0,1,1)

D=(1,1,0,0,0,0,0,1)




Comanda unui motor pas cu pas (Stepper"

motor ) 3
D=0
A M Coill
[ M Coil2
M Coil3
e M Coild
B
K A
B )
S Sens direct
D=1
[ mCoilt
A W Coil?
M Coil3
I M Coild
B ___ |
K I
B Sens invers




Comanda unui motor pas cu pas (Stepper"

A M Coil1
B Coil2
B Coil3
[ Coid
B
K e————————
i m—
A Coil 1
> > Synch B 2 Current
D
o counter A 3 | amplifiers
(Direction o S .
input) Bl
L f
Step .
(clock)




Comanda unui motor pas cu pas (Stepper-

motor ) 5

A0
B IRy o BA
0O 0 O 0 0 1 0 x 1 X o
0 0 1 0 1 1 1 x x 0
0O 1 0 0O 0 O x 1 0 x o e
0O 1 1 0O 1 0 x 0 x 1
1 0 0 1 1 0 1 = 0 x @
1 0 1 1 0 0] 0 x x 1 Sens direct
1 1 0 1 1 4 x 0 1 x D=1
1 1 1 1 0 1 x 1 x 0 BA

Excitation table

()
| Q Q| J | K|
0 0 0 X o 0
0 1 1 X
1 0 X 1 @
1 1 X 0 Sens invers



Comanda unui motor pas cu pas (Stepper-

D

D
T
1

K, =DB + DB
=D®B

BA

motor ) 6

y

Jg = DA + DA
=D& A

v D




Comanda unui motor pas cu pas (Stepper”

-

| >+

Step ,\

D (Direction) )

motor ) 7
— 5 > A
—B > A
T T—
Jp —— o1 Ja s ‘DJ
l
—O> CLK P> CLK






