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Mid-Term Examination

Name: 5’\@0\ %O’Pf SoN Studemt ID:  /OR8B S 7 7

o 2 Hours. No nuterials alloved, [ Number] indicates ueighting
o No tnteraction with another student 1s alloved during the exam Cheating will not be tolerated

Which one is not related to RIS [0.5] 3o red . ‘
- &P as few lines as possible 2D '?5*/ 3

b) pipelining is possibles seems  complex f 19,

¢) simple instructions v - 7

d) each instruction requires one clock cycle to execute v/

(2. 22)

q25%

ich one is not related to Von Neumann architecture? [0.5] 3 =
a) same memory holds data, instructions v/
b) a single set of address/data buses between CPU and memory””
¢) simpler than Harvard architecture ¥
ZdDallows two simultaneous memory fetches

What is the difference between FFs and Latches? [1] ° o

FFs are 60(76 sensitive o
l o
Lebehee qre Jeve| Sens e B
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@hat is the major advantage of Floating-point number system over Fixed-point number system? [1]
Thereased range . T/)e acc urac-\/ can be Socusecl abouz‘ any

Pom.‘ on }he number /,‘,e Lth.‘n the GKIDM\M* f“'"j‘»’B

C manufacturers utilize address multiplexing technique. What is address multiplexing and what is the main
purpose of using it? [1]

S
/W«AHI'{D/EX/'A ~S+or~€,s 4 given numlber p less lioes, T+ allows full use of e
address  lines” instead oOF ’\“V""g a dedicated line per addras.

Using mulbiplexing 10q uires less address [ireS,
Assume that the following operands are initially stored in data memory: [C350] = OF, [C351] = 01, [C352] = FF. [4]
G300 B6 sLDAA OE
01 G3 Saming SURBA = -> b= A—{oddisce 4.
C302 50 A-bF Aé ) ko A /4 (('lv’ "’J"“'\';
G303 BO SUBA
C304 C3 oF oF
o of
G305 51 A=DE A:—b—"
C306 27 BEQ
G307 03
(308 B7  STAA [¢353)=0&
a9 G
C30A 52
C30B 3E s WAI
aoC 22

(a) What will be [A] and [C352] at the completion of the program?
(A ={£352]=0F
(b) Assume that [C351] = OF initially and repeat (a). [A A= Oﬁi(- 357 j =FF

@Vhat tells the microprocessor unit whether or not it is supposed to fetch an operand address as part of an

- instruction? [1]

op code, The op code s lutched nbe the IR
ﬂe +iming and JCCCJM? Cifeurity J(CCOO(("S The op cale 4“‘4’) Yhece
b Yrew whether  ov pot do detdp an opﬁaﬂd addrpss
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. Discuss your scheme’s advantage and dlsadvantage In your, neW scheme, hoxgomany address
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. { X
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FIGURE 5.14 Typical RAM decoding logic in & 68HC1 1-baséd MPU.
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9. Consider the following program and assume that the stack pointer register is initially with 5SE9A,,. Show the
contents of the stack after each instruction. What are the contents of the stack pointer register at the end of the
execution of the three push instructions. [5]

PSHA, PSHX, PSHB, PULB
after ASter o Aer
by “4;;’“; Pet¥X PSHB L puLp
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10. Each of the following is an assembly language instruction that will load data into accumulator A. For each, indicate
where the data comtes from and the type of addressing mode. Assume that [X] = 0200,. [5]

() LDAA #$2D ('?mmeélf«fe. Data ,’;\ gb,‘) T+ comes directly Sropn the “;f/f
(b) LDAAS$1234" o torded. Data comes from addressi1a3 4
() LDAA $7C ;L,Orﬂred'. Dot  comes  from ao/a’r'?ss‘{.7007(_*

_’gg{%’; (LDAA$3E, X Tndlexed Dota comes from eaddress (‘TOR'-BF‘L

(e) LDAA #64 'Jimrf\é;h‘d’“?‘ Doke 15t € '7‘,5 .

11. Djscuss the relative advantages and disadvantages of direct and extended addressing. [1]

‘rect - ceg uires less Bf'Les to execute (m\7 one 6‘/” needed For acl%alress)

oo, ™ Bl cannod addiess  anythiag outsiple ~of (0000 - 00FF)
Ecterde] — reqires 2 Byles fu ssldres) y b b

D> But co addies a brges range: (0000~ FFFF
(12, Write the prog“ram for BCDto- ASCIT convegorfl flowcHart. Agsume that the packed BCD is in memory location

9DC and the Erintgr output port is at address 7C00. Refer the following descriptions of instruction sets. [5]

oof

) 00 | 00| eo00D
S | foans L 2o
: 4 3 Y
“.:;.;;;L;.‘U (6350 044 7090 : R
i .F‘:‘fff;“f?’j.‘l ALERA > ShT4 ACCA r.jhf OOO(;D Loy
L -
Gamcoare L5RA > Cibimes) s
L hesmes LSRA
o hm{;‘;,‘;r-"“’““ (077 ~LSRA
). sl LDAB #$30 |} lad OR mask
...«___"..WI_‘_. STA E 309Dk ; Sture OR madk
Framersn ORAA % 0708 ; OR A‘faoa Stove reswlbh ' A.
PALL . L
f N Y, ind
mdn:c;\-# } [D'W)(STAA f_,COO>') send to pria ?FQ 5
Sacund BLL e S T . oadh acke B C
LoagHior 5 lod AYD mask
STAR $09DB 4 Stove AND mask
[ERE ANDA $09pB 5 AND A &OF. Stere resultin A
codedrlsn LDAB +* $3O ; | oed 04 ma s K
STAD #P0DB 1 stre R mask
S ORaA 309DB [ OR A, %20 Store  result q A
. ;{: Ty (0-5) (6“7_’4' Af-k-@ 3 sencl fo pr inter
. (o P@ WA-I )' Wee ¢ -gor Tatere up)
AND: Logical AND —— _ .
ASL: Arithmetic Shift Left
CBA: Compare Accumulators
DEC: Decrement
EOR: Exclusive OR _
INGC: Increment T real ?..t’d' +’o< s code 1S b ,k y- X ;ij‘f
: Tumy . .
Jﬁ\g A,]Lm% Accumulator He Syntox to ORJAMM o mosk dire cHy wi th
— LSR: Logical Shift Right the ACex, nstead  of 5ing  Tem poraty  memory .
ORA: Inclusive-OR
ROR: Rotate Right
STA: Store Accumulator
SUB: Subtract
TBA: Transfer from Accumulator B to Accumulator A
WAL: Wait for Interrupt

THE END — %-M— ED
Good Luck to other exams!
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