





5. Why are there no instructions for transferring [X] to [ACCA] or [ACCB]? (1)
X is 16 bris) vivreos {2 accomdedos ot & b.v"i/' {

6. Consider the following program and assume that the stack pointer initially holds
6E02;6. 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 program? (8)
PSHA
GEOK—S¥

AccA 6B, /
(DFF 9— of
(ol //

GEO? -

PSHX

PULA

ecrorl = slodk reatin Y came
N@ .\\p\\\b’ﬂ\“s 15 \o '*\\w;\\}) in COFLY \\‘(\% S:‘WL\"\\N\\\ SNV ‘”\T’A*’? e\ .
R CDFE— op
GDFf

JSR $C400 8;124‘% 2¢PC s poshed of, efLu+
ofws He RTS estetion s PR

{
G,DL;) feforns 4o WEXT w&\%x/ud’
Szf); Q0 15 ks
7. What are the Intel 8051 instructions for stack operation? (2)
ol 8001 | | ey /
" pusH |2 v
puLL &7 =

8. During conditional branch instructions, the contents of which reglster are examined to
determine the next sequence of instructions to be performed? __ &) (1)
a) index register X )
b) data address register X C
¢) condition code register
@))instruction register
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9. Refer to the following program:

C640 START 54 LSRB ” _
C641 2597 BCS $777? brquhic ( Clogrs st
C643 END 3B WAI

Determine the offset value needed to produce branching to each of the following

addresses. (4)
a) C69D AD » . -
~C%w | OFFSET VALUE SEX S

(g’
QosE
b) €633 C6 | ! (;
Hy ‘Bl 133tz By (Gu) ,
+ F Fxx = \;} ~ X +fFypy  OFFSET=F2 | S TRI VR WA
(GC>3 V0 133 (\3?2 F27 7, 50 bronen
PR .
9 C700 (968 ek sl of @) o IpA
aTE gF OFFSET =BF (bﬁ) Bh.: |°f'.o >127,
BF C700 050 o broreh 16 ou? U‘rvr Q U WP

10. Write the program for the packed BCD to ASCII conversion flowchart. Assume that
the packed BCD number is in memory location 09DC and the printer output port is at
address 7C00. Start your program at 0C00 and include the address of each instruction,
the corresponding machine code and comments as typically done in textbook examples of

code listings. (15)
i
Y

o : % Load ACCA with
& START. packed BCD
¥ 3
Load ACCA with ; Slearfaueiane
packed BCD ysing AlYD mpek
¥
; : - Setbitedand5
Shift [ACCA] right to form ASCIl
four times cotﬁek ér LSD
5 ; e
et bits 3 and & : / .
1o produce ASCHl /s T'at“m' Bkl
code for MSD 2. plopu
Y ey :
// Transmit ASCH / i END }
[ tepinter o/ \\‘———-————/

/).
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Poc\wd BCD nombvr—> [ocﬂbq
ot prt— [7¢o0]

Pe | ael

occo  SWMRT

603

09 = ¢

5(,, 0°\ DC \/
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0011 0000, = 20,
OO0 1) \’L: 15} :Fuo

M romontc Commetts

LDAA SOC‘D(‘/

LSRA [/

LSRQ 5

LsRA YV

ferA 7

JORA #4301 v
STAA §00 (%) v/

~ LDAA SO

ANDA H$OFC)
ORA#$20 (1) 7
v/

STAR §7(00 (=)

WAI \/

[0

fo



11. Write a subroutine that will provide a 10 second delay. Assume a 2 MHz E-clock.

Your code only need include the assembly code, any important labels and comments.
Comment on any potential errors introduced into the delay time by your methods. Do
this in two ways: \

a) Without the timer system of the 68HC11. (10)

leyele = IMHZ DB 2»&\@ Cyeles o Nld“x
3 U5 START LDX 2800 |

C(S»:*g LDABH ST :u 264 > (2&2” £12 = lop | dely
C 250 LDAA 247 2
(392 LCDP :DKA o
(263 BNE % (352 Y/ K}’)ﬂ%ﬂ 3]2644&, UKL
(355 LOOF DB
(s LooP DECX ( ’32“868+3\)?+ 2 =28 /
(363 Wit

DAVEIMN TS L,

b) With the timer system of the 68HC11. (10)

02
(oS DX #4
(343 ipae P

1]

(250  START LDAA TEFF 2+ 25"(2(@*1*3*2: L322

Loof NoP
nNoY Nost %M
T douse ¥ O NoF w2

2 !
N mvﬁ NOP 2+U02s s n+ 2
U
AN NoP = llosa

BNE (3O ( |\osqaq+3)x+z 20°

Nof

NOP

NoB
NOT. o
DHCD

6/8 PNE (20
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12. Write a program which monitors the value represented by an input port at address
$8080. If this value is less than zero, it jumps to a subroutine which creates a warning
signal. This signal is created by an LED connected to bit-0 of output port $8090 which is
normally turned off. Assume that a logic 1 at this bit provides enough current to turn the
LED on. The LED is to flash on and off at a frequency of 10 Hz for a duration of 2 s.

Then the program is to continue monitoring the input port. If the value on the input port hap 47
is zero, a subroutine is to be invoked which turns on the LED for 5 s and theW N

entire system into a low power mode. Include the needed assembly code, labels and
comments. Use a separate subroutine to implement your delays. It may he}p to start \Wghs £ WPLY (OPE

a flow chart. (25)

oMy

ezt START L DS 30000
AR LDAA $100
LDAB $8080
BEQ SUB)
- { DAA BRoO
Waud X0 pAndon
WL o COMPEY =B ) SuB2
) xo‘BN‘*&\?f__ SVMP START

—————— e

SUB | LDAA &R0
'\UH\L'U'M SYAA ‘3)92“!0/

2 dele  LDx 403
X/ LooP3 /" DB # %:FF
LOOPL LDAA ¥ §FF
LOOPY . DA Va
) BNE LOPI
b 4 DB
ddey | pyp LoPT
;‘ DECK &/

SUB2: tead .ls deley leop, vve L BRNE L0oP3

LED auts on ond o'fﬂﬂm i .

,Wﬁzo fots for N e (Pl bl e/
\“\

PSEuDO-(OpE =

75 I0Hz Flodes L oopd
s ‘ 4 Jor oy LEDon (ag}(\ sob \)
? = 20000 cyce S \/ d&la\’ Lo 'O)mg.(y(‘fs
ar D ovch a \ Jo(n LED o F

10 000 Cycbs 0 |10 aW(y( 5 obloy For}O 000 ekl
doc o et 500&“ orberl©ny

courdy ivhially S od

20, J

BNE LOOPH
On‘(; \-\\S() RT 5

Ay




BONUS QUESTION: IF ONLY DEAD PEOPLE UNDERSTAND HEXADECIMAL,
HOW MANY PEOPLE UNDERSTAND HEXIDECIMAL? (+2, 100 max)
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