Digital Synchronous System
Binary values: VieR>0:v, e B={0,1}

Synchronous: VteR:v,=v, n=|1

t
v, = vdx

Zv o(t —n)

neN

Digital Signal

Binary sequence: (vy)=v,v,v, -
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Digital Function —>
Digital Number d = [[do... id} d(z) d(2)]]
1. Continuous: each output depends upon finitely many input.
2. Computable : presented by a finite program.

3. Causal : present output depends upon past input.

4. Sequential : causal + finite < circuit function.
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s, =0 Sy = Xy
Xo =1, Xy=Iy®Ds,
¢, =0 Cy =1ySy
Causal Finite
Sy :gN(io'”iN—l) SN+1 :fs(iNaSN)
Cy =hy (15-iy) Cy :fy(iNaSN)
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Sequential Function

Causal VneN:
yN — fN(XO .o .XN) f}‘i = Bi(”+1) N Bj

Finite Memory

I [Ym SN+1 — fS (XN, SN) fs c ]Bi—i-m N ]Bm

R = Y yy=f0ys) feB" 5B
\ j State Encoding: Sv = > my k2"
1<k<m

Reachable States: ¥S  |regs| > log, [rs|  |states| < plrees
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Sy =Ly DSy Sy = Zik (mod 2)
_ k<N
Cy =1ySy =
s. =0
N .
ZZk = SN+2ZCk
=7, +S8.,—2[.8
Sni1 = Iy TSy NN k<N k<N
Cny = IxSy
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Counter Modulo 8

- 1=C[DJ @ +.l::[]"] @ »C[E;] ®ﬂ= I:[?I_J
®-0 0 o0
vs[0] vs/1] vs[2]
cycle |i= c[0]| s[0] s[1] s[2] | c[1] ¢[2] | x[0] x[1] x|2]

0 1 0 0 0 0 0 1 0 0
1 1 1 0 0 1 0 0 1 0
2 1 0 1 0 0 0 1 1 0
3 1 1 1 0 1 1 0 0 1
- 1 0 0 1 0 0 1 0 1
5 1 1 0 1 1 0 0 1 1
6 1 0 1 1 0 0 1 1 1
7 1 1 1 1 1 1 0 0 0
8 1 0 0 0 0 0 1 0 0
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i=

Z ¢, [0]

k<N

AN

k<N

Z ¢, [2]

k<N

20/01/02

Counter Modulo 8

c[lIlJ @ +C[1»] @ bC[Z:] ®n = I:[E:;]
@ ¥ : ¥ | @ * 3 1 @ E b
vsf0f | vs[1] | vs/[2]
= sy[0]+2 ch[l]
k<N D cl0] = Sy+8) ¢l3]
= sy[l1+2) ¢ [2] [N o
k<N Sy = su[0]+2s,[1]+4s,[2]
= sy[2]+2) ¢[3]
k<N
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