Ldsningsforslag tenta 2013-12-16

(Version 5 med reservation for eventuella fel. Uppdaterad 140417.)

1.

X =10100101,; Y =01011011, (8 bitars ordlangd)
a) [O! 2]’1_1] = [O! 28_1] = [O, 255] (1p)
b) [-2", +2"1-1] = [-2%7, +2%1-1] = [-128, +127] (1p)
C) S = X+Y dN=s=0
876543210 bitnummer Z=1(S=0)
111111110 carry V = X7*y7*s7” + X7 *y7’*s; = 1*0*0° + 1’*0°*0 =0
10100101 X C=cg=1
+01011011 Y
00000000 =S (1p) NZVC = 0101 (1p)
e) D = X+Yytl f) N=d,=0
876543210 bitnummer Z=0((D=# 0)
101001011 carry V = X7*ynXdy” + X7 *y7, *d7 = 1*¥1%0° + 1'*1"*0 = 1
10100101 X C=c’=1=0
+10100100 Yk
01001010 =D (1p) NZVC = 0010 (1p)

g) X =1010 0101, = A5;6 = 10*16 + 5 = 165
Y =0101 1011, =5B3s =5*16 + 11 =91
S = 0000 0000, = 0 Resultatet S ar felaktigt eftersom C = 1.
D = 0100 1010, = 4A46 = 4*16 + 10 = 74 Resultatet D &r korrekt eftersom C = 0. (1p)

h) (x7=1,neg) Xo=2%—-165=256—165=91 X motsvarar —91
(y7=0,pos) Y =91
(s7=0,pos) S=00000000,=0 Resultatet S &r korrekt eftersom V = 0.

(d;=0,pos) D=74 FeleftersomV =1. (1p)

i) N=125,125;=1111101.001 = 1.111101001*2° Format: s/c/f
s=0(pos); c=exp+2%'-1=6+127=133=10000101,; f=mantissa- 1

Nyt = 0/100 0010 1/111 1010 0100 0000 0000 0000, = 42FA400016 (2p)
a) a_ u =[(ac’)d(ath)]’ = be
c . & = (aC’)(a+b) + (aC’)’(a+b)’ = 00 01 11 10
-1b—uy =ac’+abc’+ (@’+c)a’b’ = o[1]1 2
a— = ac’+abe’+ a’b’+alble = 91 (pTol 1|
b— = =ac’+a’h’=(a+b’)(@+c’) (Nr4)
(3p)
b) cd d
NAND-gindar « "ettor"
00 01 11 10 )
0070 @ 0 @ f=2a(b®&c@d) + ad (Nr5)
p 01 D o Q 0 [Nr 8 ger ocksa korrekt funktion, men utgar fran "nollor"
a 11 -0 och ar darfor inte lampligt for NAND-grindar. (2p)]
10(0(-[1)0

(4p)




TIQJQ[D Q L o
0[o]o]o D01 1o
0[1]1]1 .0 0D T—
110,11 1 (@) 0] cP—pCl
1/1]07]0
D=T'Q+TQ’=T®Q (2p)
b)
For T-vippor géllerattq* = qfor T=0ochq =g’ for T = 1.
Q2 |91 9o [ T2 | Ta| Tollg2 |gi |do” T, 0190 T, 0100 To 0100
8 8 (1’ 8 (1’ é g 2 i 00 01 11 10 00 01 11 10 00 01 11 10
ol1]o|z1jofo[1]1]0 o PN L o 01l o 0 AU L)
ol1[1]o]of1]o[1]o0 1(2)ofo]0 1j0]o(2)o 10(1)o(1)
1[olof1lo]lo]olo]0
t]o[1]ololz1]z1]o]0 o . ,
1{1]ofofofzl1]1]2 T2=02"0100" + 9201’00’ = (429©01)do
1/1]2fof1]of1]o]1 leqz’ql’qo+qquqoz(qzegql)’qo
To = (0220:900)” = (42291)S00’
qO’_ _ To Jo
| =1 1T —
cP—p C1
D—0o
Co—
[ . & M -
02— — 1
cP—p C1
O—01
Tg q2
| & —
90— 1T
cCP—p C1
D02’
(6p)
cp Styrsignaler (=1) RTN A(8) | B(8) | T(8) | R(8)
1 |OE,, LDy B>T c8 | 64 ? ?
2 |OE,, f, fy, LDg A-T-1->R c8 | 64 | 64 ?
3 | OEg, fs5, 1, fo, LD, LDy 2R>RR>T c8 | 64 | 64 | 63
4 |OEg, f5, f1, LDg R+TSR c8 | 64 | 63 | C6
5 |OEg, LDg R>B c8 | 64 | 63 | 29
6 |2 ? 8 | 29 | 63 | 29

(4p)



5. a) FLISP:

FLEX:

State | Summaterm RTN-beskrivning Styrsignaler
Q, Qe M(PC) — T, PC+1 — PC MR, LDy, INCpc
Qs Qs lyy X+T—>R OFE,, f3, f1, fo, LDg
Qs Qg+l R — X, (New Fetch) OEg, LDy, NF

State | Summaterm RTN-beskrivning Styrsignaler
Qs Qs - Ly PC — MA, PC+1 — PC OEpc, LDya, INCPC
Qe Qg - Iy M(MA) > T MR, LD+
Q; Q7 - Ly X+T—>R OEy, f3, f1, LDg
Qg Qg - Iy R — X, (Next Fetch) OEg, LDy, NF

Detta ar: LEAX n,X

b) FLISP:

FLEX:

(2p)

OPKOD

Adr

State | S-term | RTN-beskrivning Styrsignaler (=1)
Q: |Qelor [ M(PC)— TA, PC+1 — PC MR, LDr,, INCpc
Qs Qs-lpr M(X) > T MR, 813, 812, LDy
Qg Qg-lpr M(TA) + T — R, 0 = T, ALU(NZVC) — CC | MR, g14, f3, f1, fo, LDg, LDcc, CLRt
Q; | Qsloe R — M(X) OEg, 813, 812, MW
Qs [Qglor |[X+1—R OEy, f3, fo, LDg
Qs |Qolor | R— X, (New Fetch) OEg, LDy, NF

State |S-term | RTN-beskrivning Styrsignaler (=1)
Qs |Qslpr | PC— MA, PC+1 — PC OFEpc, LDy, INCPC
Qs |[Qslor | M(MA) —> MA MR, LDy
Q; [Qrlr |[M(MA) T MR, LD;

Qs |[Qglor [X—MA OEy, LDy

Qs |Qolor | M(MA) + T— R, Flags — CC MR, f3, f1, LDg, LDcc
Qx |Qalor | R—> M(MA) OEg, MW

Qg Qglpr X+1—>R OEy, f3: 8o, LDg

Qc | Qclpe R — X, (Next Fetch) OEg, LDy, NF

(4p)




a)

Funktionen hos signalen NF ar att ladda tillstandsraknaren med vardet 3, som motsvarar forsta
tillstandet i FETCH. Om sista tillstdndet i EXECUTE inte aktiverar NF sa fortsétter tillstands-
raknaren rékna tills den varvar efter 15 och bérjar om med RESET féljt av FETCH, dvs processorn
startar om pa det aktuella programmets startadress. (2p)

b) Vi forutsatter att bada talen har ordlangden 8 bitar och darmed talomradet [-12810,+1271¢], eftersom

hoppvillkoret for BPL avser tal med tecken.

Det villkorliga hoppet BPL Adr utférs om N-flaggan = 0, dvs. om subtraktionen ger ett resultat > 0.
Vérdet 97,6 = 15150 motsvarar det negativa talet —(256 — 151)19 = —10510.

Hoppvillkoret blir W — (=10550) > 0; W >-105;09; —10550< W <1279

Om overflow intraffar far N-flaggan i detta fall vardet 1 vilket medfor att hoppet da inte utfors.
Overflow intraffar om W — (-10510) > 12839 dvs. W > 12839 — 10510 = 23.

Hoppet gors darfor om W tillhor intervallet: —10550 < W < 224,

Eftersom 2-komplementrepresentation anvénds for negativa tal delar vi upp intervallet i en negativ
och en positiv del, =105;0 < W < -1 0och 0 < W < 22;.

Det verkliga intervallet for den negativa delen blir:
25610 —10510 < W < 256109 -1 dvs. 15115 < W < 2551,.

Hoppet utfors alltsd om W tillhér nagot av intervallen: 0 < W <224 eller 15110 < W <255150.  (3p)

_ Assemblerkod
Adr | Data Lage Operation | Operand Offset
LDA #10
4 JSR DELAY
CONST | EQU 5
ORG S80
80 10 3 DELAY PSHA
81 10 3 PSHA
82 FOO5 |2 | YLOOP | LDA #CONST
84 | 08 3 ILOOP DECA
85 25FD | 4 BNE ILOOP 84-87=FD
87 4800 | 4 DEC 0,SP
89 25F7 | 4 BNE YLOOP 82-8B=F7
8B 14 3 PULA
8C 14 3 PULA
8D |43 2 RTS

(3p)

d) JSR DELAY tar 4 klockpulser.

A-reg innehaller vardet 10 vid anropet, sa yttre slingan (YLOOP) utférs 10 ganger.
T = 4+3+3+[2+(3+4) -5+4+4]10+3+3+2 = 18+[10+7-5 |10 = 468 st (us) (3p)



BOS

INPORT
UTPORT

DELAY

START

PLOOP
WAIT

PATTERN

EQU

EQU
EQU

EQU

ORG
LDSP

CLR
LDX

TST
BPL

LDA
STA

JSR

CMPX
BEQ

BRA

FCB
FCB

$FA

$FB
$FC

$80

$10
#BOS

UTPORT
#PATTERN

INPORT
WAIT

|X+
UTPORT

DELAY

#PATTERN+8
PLOOP

WAIT

Bottom of stack

DIPSWITCH
Ljusdiodramp (LED)

Fardig fordrojningsrutin (200 ms)

Huvudprogrammets startadress
Initiera stackbotten

Alla ljusdioder slackta
Pekare till tabell for diodmonster

Starta visning?
Nej, bit7 =0

Ja, bit7 = 1. Hamta bitmonster fran tabell
Visa bitmonster

Vanta 200 ms

Hela tabellen avverkad?
Ja, borja om fran startlaget

Nej, kolla om nésta bitmdnster skall visas

Tabell med samtliga bitmonster

%10000001,%01000010,%00100100,%00011000
%00011000,%00100100,%01000010,%10000001

(7p)



8.
0000H
O1FFH

0200H

F7FDH
F7FEH
F7FFH
F800H

FFFDH
FFFEH
FFFFH

Upptaget
for styr-
register mm

ROM

I/0-port 1

I/O-port 2

2 kbyte
RWM

Inport3

Inport4

64 kbyte

ROM

(E) —
Ais —Q
A —O
Az —Q
A, —Q
An —Q
Aip —Q
As —@

[—— CSpa

E pR—
CSen —9
CSine —9
CSna—9g
CSns—O
CSIN4_O

CSrwir0Q)
R/W —|

— CSrom

Ajs —
Arg —
Al3 —
AlZ —
A —
CSins—Q
CSiva—0

c CSRWM

Passiv A|1514131211109|8 7 6 5 4 3 2 1 0
512=2° Start:0000H=/0 0 0 0 0 0 0|0 0 0 0O 0 0 0 0 O
Slut: O1FFH=|0 0 0 0 0O 0 Of1 1 1 1 1 11 1 1
CS ~ —
9 st
RWM 1514131211109 8 7 6 5 4 3 2 1 0
2k=2" Start: F800H=|1 1 1 1 1{0 0 0 0 0 0 0 0 0 0 O
Slut: FFFFH={1 1 1 1 11 11 11 111111
CS ~— —~— —
11 st
1/O-port 1 1514131211109 8 7 6 5 4 3 2 1 0
Adr: F7ZFEH=(1 1 1 1 0 1 1 11 1111110
CS
1/O-port 2 1514131211109 8 7 6 5 4 3 2 1 0
Adr: F7ZFFH=/1 1 1 1 01 1 111111111
CS
Inport 3 A|1514131211109 8 7 6 5 4 3 2 10
Adr: FFFEH=|1 1 1 1 1 1 1 1 1 1111110
CS
Inport 4 A|1514131211109 8 7 6 5 4 3 2 10
Adr: FFFFH=|1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
CS
E —
Ars — Ao —G & —CSns
. &
A, —
R/W — I
Ao & CSing
R/W —
A —d & — CSm
E— R/W—]
Ass — Ao — & — CSim
AIZ;
A —Q &
Arp —
Au — Ao —9 & — CSoun
R/W—@
Ao &_CSOUTZ
R/W—Q

(7p)



	q2

