CoE 353H-042 Spring 2002

Chapter 5

5.

Homework #2 Solutions
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0011 0010 0000 0100
0100 1100 1000 0001
0011 0010 0000 0101
0100 1100 1000 0001
1011 0010 0000 0100
1100 1100 1000 0001
1001 0000 0010 0000
0000 1001 1001 0000




12. a)

b)

Xro

[ 2 .Y

X

28 A

7

X e
@

clA
of
X, = Xoe Xa == X, X,
LN A £0_M <8 A
I ._l l l_ cif
b(
d)
X,, X7 ] XB e—o o — Xu )(7 Xz
caL,L\ Lla ’1\ jo j\ ¢la ,l\ Llo {l.\ Lla ?
><l<7 < Xé Xz < 7 — Xlo X6 XZ
Lo ,l\ ‘la /j.\ /_]p /j\ (24 a L0 L]D /]\
l 1 l 1 ]
Xq XS X: k—o0 o — X‘? XS X,
20 A Lo A Lo N L0 L0 N Lo
I [ i.{ } 1 I [ 1I1 } ]
Xg X4 Xo <o o Xg X4 Xo
L0 A 20 A LO A 20 N\ L0 A L0 A\
e =

& citk

* clh



Chapter 6

10.

11.

12.

(IR must have 4 hitsinstead of 2.)

FETCH3: IR — DR[7.4], AR — DR[5..0]
MVACL R« AC
MOVRL AC < R

i.) IRmust have 4 bitsinstead of 2. It receives bus bits 7..4 asitsinputs. During FETCH3, bit DR[5..4] is

sent to both IR and AR. Thisis shown below.
ii) Register Risadded to the CPU. It receives data from the bus and sends data to the bus through tri-state

buffers. It requires only aLD signal. Thisis shown below.

iii) The ALU is modified as shown below.
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Arbitrarily assign MVAC1 and MOVR1 to decoder outputs 6 and 7, respectively.
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i) New input to counter: (IR IR IRy, IR[3..2],(IRs * IR A IR A IRy.).

ii) Add MVAC1 and MOVRL to the inputs of the OR gate driving counter CLR.

iii) New control signals RLOAD = MVAC1 and RBUS= MOVRL.
iv) Add MOVRIL to the inputs of the OR gate generating ACLOAD.



13.

Testprogram: 0: MVAC
1. MOVR
Instruction | State Operationsperformed | Next state
MVAC FETCH1 |[AR - O FETCH2
FETCHZ | DR ~ EOH,PC ~ 1 FETCH3
FETCH3 | IR~ 1110,AR -« 20H | MVAC1
MVACL |[R- 1 FETCH1
MOVR FETCH1 |AR -1 FETCH2
FETCH2 | DR ~ FOH,PC — 2 FETCH3
FETCH3 | IR~ 1111, AR - 30H | MOVR1
MOVR1 |[AC- 1 FETCH1
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