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8.1 Det &r ett asynkront sekvensnat med tvainsignaler D och CP. Man ser detta pd att det

terkopplingarna & omedelbara.

8.2 a) Flodesplan:

b) Spréklig beskrivning:

< St at e_di agr am D-vi ppa
L / State 19: u=0;
if D=1 then 1;
el se 1op;
State 11: u=1;
D if D=0 then 1o
1 el se 1y;
CP
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0
CP
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b) Flédesplan:

c) Spraklig beskrivning:

CP

CP

State 1q:

State 15

St at e_di agr am JK- vi ppa

u,=0; u,=1;

if J=1 then 14
el se Tp;

u=1; u,=0;

if K=1 then 19
el se 14;

84 a) ASM-plan
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Antag att tillstdnden skrivs som g;0,0s.

Ré&knaren har tre vippor med utsignalerna gy, g, och gz enligt figuren nedan.
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Det géller nu att bestAmma insignalernatill vipporna sa att raknesekvensen blir den rétta.
Vi stéller darfér upp en tabell som visar nuvarande (g;) och nastatillsténd (g;*) samt de

insignalvéarden som ger "rétt" nastatillstand for de fyra olikatypernaav vippor. Dessa
insignalvarden f&r man ur exitationstabellerna nedan.

b) D-vippor
Excitationstabell Tillsténdstabell
qq" | D 410203 D1D,D3
00 0 a1 d2" g3’
01 1 000 001
10 0 001 101
11 1 011 000
011 010
100 -
101 111
110 .- -
111 011

For D-vippor galler att néstatillstand (q) & lika med D-vérdet fére klockningen. Darfor

skall D-vérdet for varje D-vippavéljastill motsvarande q*-varde, vilket framgér av
tabellen ovan.

Karnaughdiagram for vippornasinsignaler:
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9293 9203 9203
00 01 11 10 00 01 11 10 00 01 11 10
olo]/\[o]o olofJo]/Mm\]o AARIEE
o Ty L reg N (VYIS e
D1=02q3 D2=0q1+ 0203 Dz=a2' + a1

Nedan visas den kompletta réknaren.
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¢) JK-vippor
Excitationstabell

qq” | JK
00 |o0-
01 1-
10 -1
11 -0

Karnaughdiagram
203

00 01 11 10

ojlo[m|o]o

Q1 1 _\_}_ -

Ji1=0203

0203

00 01 11 10

ol -T-1-T -

1| -[o](1] -

Ki=0z

Nedan visas den kompletta réknaren.

'
O3

1
02

Excitationstabell
019203 | 917 a92"az" | JiKy | JoKz J3K3
000 001 0- 0- 1-
001 101 1- 0- -0
010 000 0- -1 0-
011 010 0- -0 -1
100 - .- .-
101 111 -0 1- -0
110 -- -- --
111 011 -1 -0 -0
0203 q203
00 01 11 10 00 01 11 10
o[oJo]-T- o[l N -Jo
Q1 1 1 = Q1 1 l' ‘I - -
Jo=u J3 =0
0203 0203
00 01 11 10 00 01 11 10
q 0| - - 0|1 q 0 - 0 |1Q -
o [ ol r[-Jofo[-
Kz = g3’ Ks=0a1' 02
J
& 1o P
cP—P>C1 s
K L
—11K
w2l |®
CcP—>C1 s
ol
05’ ~2{1K
e =
cP—P>C1 s
K N
& 1 Sk
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85 87 Q)
To 00
1 0
X
T3
1
0 1
X
T2 iy
4102
0 X 1
8.6 a) b)
LS| Lt b) D-vippor
Excitationstabell Tillstandstabell
« 1 X 1 qq" D Tillstand Insignal | Nasta }ills}(ténd
102 52 01 02
0 0 . 00 | ©
2 00 0 01
01 1 1 10
. 0] 0 01 0 11
[ 1 10 0 00
1 11
11 0 10
0 1 01
Karnaughdiagram
0102 0102
00 01 11 10 00 01 11 10
. olola[D|o . 0l@[D]o]o
1 D[o]o|a tloJo]G@[D
01" = g2 X +x 02 02" = qu'X' +X 0y
Realiserin X
[sPm— &
& b—Jib
Q2 —] — .
2 & CP—>C1 gl_
x — 1
a1 — &
& 1D %
X — —]
6 & cP—pCL |y,
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88 a) Karnaughdiagram
J1 02 J1 02
00 01 11 10 00 01 11 10
x ofolalo]- . 0 =
1(o]o]-]- 1(o]-|-]-
J1=X'Q2 Jo=x
Q102 Q102
00 01 11 10 00 01 11 10
0| - -0 - o|-]J]ofo] -
X X
1] - 1] = 1 1]1]=
Ky =x Ky =x
d1 02
00 01 11 10
X ojofofoO]f -
1lo[M]o]-
1 Uu=X0: gz
0 Realiserin
X —
x— 1 X' q & 1 1J 2
) —]
CP—P>Cl1 )
b) 1
X —1K P
Excitationstabell Tillstdnds- och excitationstabell
X —1J %
Tillstand Insignal Nasta tillstand | J; Ky | I, Ky
+ + o+ —
g [JIK a0z X ' Ge CP—p>CL |,
00 |oO- X —1k P
00 0 01 0- 1-
01 |1- 1 00 o- |o- « |
10 |-t 01 0 11 - |-o0 w— &p— 1p—u
11 |-0 1 00 0- -1 % —
10 0 -- -- --
1 . o= o=
11 0 11 -0 -0
1 00 -1 -1
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89 &) ASM-plan

b) Tillstands- och utsignaltabell

Tillstdnd | Kodning | Insignal Néasta u
9102 X tiIISEéner
d: Q2

To 00 0 00 0
1 01 0

u 01 0 00 0
1 10 0

1, 10 0 11 0
1 10 0

T3 11 0 00 1
1 01 0
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Karnaughdiagram
4102 0102
00 01 11 10 00 01 11 10
« 0lo]o]olm « 0lolofo|(®
1o [@)o[\y 1] |@]o

0:'= 0102 + 01 G2 X

02" =X (O’ G2’ + Gu02) + O Q' X' =
=x (0.0 o) + g2 (x O @2)

Direkt ur tillstandsdiagrammet fés att u = gy g X'

Realisering
q%_ &
% 1—Js |G
o' — & p—1p ,
o»— & b1 cP—>cl o
x| 1—Rr
Ch' — =1 &
% — & s
o =1 1D ,
Y =1 cP—I>C1 |®
X o — & [ 1—dr [~
h —
e— & p—— 1 p—u
5
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810 ASM-plan 811 ASM-plan

Tillsténds- och utsignaltabell

Tillstand Insignal | Nésta tillstand u
+ o+
41092 X d1 02
00 0 00 0
1 01 0
01 0 00 0
1 11 0
11 0 00 0
10 0
10 0 00 0
1 10 1
Karnaughdiagram a1 9s 0%
00 01 11 10 00 01 11 10
X of0jJO0|0O]O X oOojlo0ojJoOof0]O
1[o[G@[D[D 1[@[Dlo]o
0" =X 0+ X0 o =xa
Ts T3 T T Ts T
Ur tabellen f&s direkt att u= o, g2’ x
Realisering x— &
O —
& b—Iip &
7 & cP—pCl |
Q1 — o—
qx, & b— 1 o &
L —
cP—P>C1 )
o7
3_
0 —
@ — &pb—— 1 p—u
X —
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8.12

8.13

(_a-c (__ shiftrightB ) ( shitleftA )
T2 T3 |

| B-C [ A-C |
, l l
To To To

Dto=STo+L' G 1+ 1+ 13
Dt,=5sTo
D,=L'GT14

D=L 1y
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8.14 ASM-planen beskriver operationer utférda under en klockcykel. Styrsignalerna &r aktiva
under klockcykeln men operationerna utfors forst nér tillstandet 1amnas. Om A = 1 nér
tillstdndet antas, "lamnas’ (B=0) alltsdinte tillstdndet nér nasta kommer. Nér tillstandet
"l&mnas’ (B=0) & A =0-1=FF...ochB =0.
8.15
A
multiplikator - AR
multiplikand - BR
0 - PR
T 4
AR-1 - AR
PR+BR - PR
816 a)
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b)
0 — .
XXo | MUX o
i T e
CP—E XIY
O O I 31 . 31
2 2 2
1D a | o
S — +
1 MUX [¢7) Us
0 —
G G2
8.17 Stél upp tabeller.
Tillstdnd | Kodning | Villkor | Nasta tillstdnd | MUX 1 | MUX 2 | Utsignaler
+ .+
0102 d1 Q2 Uy Up Uz Uy
To 00 X1’ 00 0 X1 1000
X1 01 1000
T 01 X5’ 10 1 X2 0110
X2 11 0110
T 10 X3 10 X3 0 0001
X3' 00 0001
T3 11 Xa 11 1 X4 0011
X4' 10 0011
0 =0 R 0O+ L1+ 0O Xa+ Gu Gl
O =0y O X1+ O G Xz + 0p G2 O+ Oy O Xs
0 MUX 1 *
1 O
X3 —
1 —
cp —1¢ XIY
0 O D (?1: 34 ] 31
1D S e
Xy —— +
MUX 2 | G2 —
Xg —of
0 —
Xq —
0 O
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