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Sila pastikan bahawa kertas peperiksaan ini mengandungi TUJUH muka surat dan
LIMA muka surat LAMPIRAN yang bercetak sebelum anda memulakan peperiksaan ini.

Kertas soalan ini mengandungi EMPAT soalan.

Jawab TIGA soalan.

Mulakan jawapan anda untuk setiap soalan pada muka surat yang baru.

Agihan markah bagi setiap-soalan diberikan di sldut sebelah kanan soalan berkenaan.

Jawab semua soalan dalam bahasa Malaysia atau bahasa Inggeris atau kombinasi
kedua-duanya.
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1. (a) Apakah alamat bit ketiga pada alamat'byte'21H di dalam memori data

dalaman 8051.

What is the bit address of bit-3 in bvte address 21H in the 8051's internal

data memory.

(10%)

(b) Apakah alamat bit paling bererti pada alamat 'byte' 22H di dalam memori

data dalaman 8051.

What is the bit address of the most significant bit at byte address 22H in

the 8051's internal data memory.

(10%)

(c) Apakah daftar bank yang aktif selepas perlaksanaan setiap arahan di

bawah.

.What is the active register bank after execution of each of the following

instruction.

(i) Mov PSW, # o8H

(ii) Mov PSW, # oFDH

(iii) Mov PSW, # 18H

(iv) MOV PSW, # 10H

(20o/o)
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(a) Dapatkan bilangan pusingan berikut dilaksanakan.

Find the number of times the following toop is pefformed.

IEEE 3201

(50To)

MOV

MOV

DJNZ

DJNZ

R6, #200

R5, #100

R5, BACK

R6, BACK 1

MOV R0, #10

MOV @R0, # 55H

INC RO

CJNE RO, # 2OH, REP

MOV @R0, # oAAH

DEC RO

CJNE RO,#sFH, LOOP

END

(b)

(10o/o)

Berdasarkan program bahasa perhimpunan di bawah, tentukan lokasi
memori yang terlibat dan apakah kandungan terakhir lokasitersebut.

For assembly language program given below, find the affected memory
locations and what are the final contenls of fhese affected locations.

BACK 1

BACK

REP

LOOP :

...5t-



(c)
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Tulis arahan bahasa perhimpunan untuk menambah dua nombor 16_bit.

Andaikan nombor 16-bit tersebut disimpan di lokasi 30H : 31H dan 40H :

41H. simpan nombor dari operasi tersebut ke lokasi 50H : 51H.

write the assembly language instruction to add two 16-bit numbers.
Assume the 16-bitnumbersarestored in 30H.31H and 40H:41H. sfore
the sum of these number in S1H : 51H.

(4)Yo)

Tulis aturcara bahasa penghimpun untuk menghasilkan gelombang
segiempat 500H2 daripada bit ke empat pada pot 2 menggunakan
pemasa 0. lsyarat yang dihasilkan mempunyai kitaran tugas 2so/o.

Lengah yang disebabkan oleh arahan dalam gelung pengiraan mesti
dimasukkan dalam pengiraan lengah masa untuk mendapatkan masa
yang tepat bagi isyarat yang dihasilkan.

write an assembly language program to generate a s00Hz square wave
from bit 4 of port 2 using Timer 0. The generated signat should have a
duty cycle of 25o/o The delay due to instructions in the counting loop must
be included in the calculation of time detay to get an accurate timing of
the generated signal.

(so%)

(a)3.
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Andaikan pin tttrt disambungkan kepada suis dengan keadaan normal

pada logik tinggi. Apabila ia berada pada logik rendah, LED akan

dinyalakan. LED disambungkan kepada P1.3 dengan keadaan normalnya

adalah terpadam. Apabila ia dinyalakan, ia akan menyala sehingga

beberapa saat. selagi suis ditekan kepada logik rendah, LED akan terus

menyala. Lukis gambarajah blok dan tulis aturcara untuk melaksanakan

tugas yang dinyatakan di atas.

Assume that the tttrt pin is connected to a switch that is normalty high.

whenever rt goes low, it should turn on an LED. The LED is connected to

P1.3 and is normally off. when it is turned on it shourd stay on for a

fraction of a second. As long as the switch is pressed low, the LED should

stay on. Draw a block diagram and write a program to perform the above

mentioned task.

(50%)

Rekabentuk sistem berasaskan mikropengawal 8051 dengan keperluan

seperti berikut:

Design a 8051 microcontroller based sysfem with the fottowing

requirement:

(i) Dua peranti RAM (8K). Atamat untuk RAM pertama iatah 2000H

hingga 2FFFH. Alamat untuk RAM kedua iatah 4000H hingga

4FFFH.

Two 8K RAM chips available. The address for the first RAM is

2000H to 2FFFH. The address for the second RAM is 400aH b
4FFFH.

-6-

(b)

(a)4.
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(ii) Terdapat dua peranti I/o. Alamat untuk peranti pefiama iatah
6000H hingga 6FFFH dan alamat untuk peranti kedua ialah
7000H hingga 7FFFH.

Two I/o devices available. The address for the first device is
6000H to 6FFFH and the address for the second device is 7000H
to 7FFFH.

(so%)

(b) Tulis aturcara bahasa penghimpun untuk mikropengawar g051, untuk
menghantar huruf A secara serial pada kadar ,baud' 4g00 secara
berterusan dengan frekuensi kristal 11 .0SgZ MHz.

Write an assembly language program for the

A in serial at 4800 baud rate, continuously

11.0592 MHz.

8051, to transmit the letter

with crystal frequency of

(50%)

oooo00oooo
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Appendix 2

MCSO-s1 INSTRUCTION SET
8051 Instruction Set Summarv

IEEE 3201

Internrpt Response Timc: Refer to Hardware De-
scription Chapter.

Instructions that Affect Flag Seflings(1)
lnstruction

ADD
ADDC
SU88
MUL

DIV

DA

RRC

RLC

SETB C

Flag Instruction Flag
COVACCOVAC
X X X CLRC O
X X X CPLC X
X X X ANL C,b'I X
O X ANL C./brt X
O X ORL C.biI X
X ORL C,biI X
x Mov c,bir x
X CJNE X
1

(l)Note thar operations on SFR byre addrcss 20g or
bit addrcsses 209-215 (i.e_, rhe pSW or bits in rhe
PSW) will also affecr flag setrings.

Note on instrucfion set 8rd sddressing modes:
Rn - Regisrer R7-R0 of the currently se-

lecred Rcgisrcr Bank.
direct - 8-bit internal data location's address_

This could be an Inrernal Data RAM
locarion (0-127) or a SFR [i.e., I/O
pon, control regtster, s!atus register,
erc. (128-255)1.

@Ri 
- 8-bir inrcrna.l data RAM locarion (0_

255) addrcssed indirectly through reg-
ister RI or R0.

tda';. 
- 8-bir consranr included iir instrucrion.

fdata l6 - l6-bir consranr includcd in instruction.
addr I6 - l6-bit destination address. Used bv

LCALL & LtMp. A branch can bc
anywhere within the 64K_byre pro_
gram Memory address spacc.

addr ll - ll-bir destination address. Used by
ACALL & AJMP. The branch will bl
within the same 2K_byte page of pro-
gram memory as the firsr byre of the
following instruction.

rel 
- Signed (two's complemenr) g-bir offser

byre. Used by SJMp and all condirion-
al jumps. Range is - l2g ro + 127
bytcs relative to first byre of rhe fol-

. . lowing instruction.
ort 

- Direct Addressed bit in Internal Data
RAM or Function Register.

Mnemonic Description

ARITHMETIC OPERATIONS
ADD A,Rn Add register to

Accumulator
ADO A,direct Add direct byle to

Accumulator
ADD A,@Ri Add indirecr RAM

lo Accumulator
ADD A. * data Add immediate

data to
Accumulator

ADDC A,Rn Add register ro
Accumulator
with Carry

ADDC A.direct Add direct byte to
Accumulator
with Carry

ADDC A.@Ri Add indirecr
RAM to
Accumulator
with Carry

ADDC A. # data Add immeorale
data to Acc
wrth Carry

SUBB A,Rn Subtract Regrster
from Acc with
oorrow

SUBB A,drrect Subtract direct
, byte trom Acc

with borrow
SUBB A,@Ri Subtract inot(ecl

RAM trom ACC
with borrow

SUBB A,rdata Subtract
,mmediate data
from Acc with
bonow
Incremenl
Accumulator
Increment register
Incremenl direct
Dyte

Increment direct
RAM
Decrement
Accumulator
Decrement
Regisler
Decrement direcl
byle
Oecremenl
indirect RAM

Byte

1

2

I

?

1

2

1

t

,l

?

1

2

1

1

)

,l

'I

1.

1

Oscillator
Period

rNc

INC
INC

rNc

UCU

utru

Rn
dtrect

@Ri

HN

direct

@Ri

12

12

12

12

12

aa

12

12

12

12

12

All mnemonics copyrighted Glntel Corporation t98O
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Appendix 3

8051 Instruction Set Summary (Continued)

LOGICAL OPERATIONS (Conlrnued)
8LA

I 
ARITHMETIC OPERATTONS (Conrrnued)

I INC DPTR Increment Data I Za
Pornter
Multiply A & B
Divide A bv B

Decrmal Adiust
Accumulator

LOGICAL OPERATIONS

Oescription Byte

IEEE 3201

Oscillator
Period

Rotate
Accumulator Left
Flotale
Accumulator Left
through lhe Carry
Rotale
Accumulalor
Rrght

Rotate
Accumulator
Rrght through
the Carry

12
MUL AB
DIV AB
DAA

48
48
12

't2

12

t2

RLC

RR

RRC

ANL A,RN

ANL A.drrecl

ANL A.ORr

ANO Register to
Accumulalor
AND direct b),le
lo Accumulalor
AND Indirect
RAM to
Accumulator

A, #data AND rmmedrate
dala to
Accumulator
AND Accumulator
to direct byle
AND immediate
data to direct byle
OR regrster to
Accumulator
OR direct byte to
Accumulator
OR Indirect RAM
to Accumulator
OR immediate
data lo
Accumulator
OR Accumulator
to darect byte
OR immediate
data to direct byte
Exclusive-OR
register to
Accumulator
Exclusive-OR
direct byte to
Accumulator
Exclusive.OR
indirect RAM to
Accumulator
Exclusive-OR
immediate data to
Accumulator
Exclusive.OR
Accumulator to
direct byle
Exclusive-OR
immediate data
to direct byle
Clear
Accumulator
Complement
Accumulalor

o",

ANL

ANL

ORL

OBL

ORL

ORL

ORL

ORL

aRL

direcl,A

direct, # data

A.Rn

A,direct

A,@Ri

A,l dala

drrect.A

direct. J' data

A,RN

XRL A.direct

XFL A,@Ri

XRL A. # dAIA

XRL direct.A

XRL direct, # data

CLB A

CPL A

12

?4

SWAP A Swap nrbbtes

within the
Accumulator

DATA TRANSFEB
MOV A.Rn

MOV A,direct

MOV A.@Ri

MOV A.,+ data

MOV Rn,A

MOV Rn,direct

MOV Rn, rr data

MOV drrect.A

direct,Rn

direcl,direct

direct,@Ri

MOV direct, * data

MOV @Ri,A

Move
regrsler lo
Accumulator
Move direcl
byte to
Accumulator
Move indirect
BAM to
Accumulator
Move
immediate
data to
Accumulator
Move
Accumulator
to regrsler
Move direct
byte to
re9rster
Move
immediate data

Move
Accumulalor
to direct byte
Move register
to direct byte
Move direct
byle to direct
Move rndirect
RAM to
direct byte
Move

ammediate data
lo direct byte
Move
Accumulator to
indirect RAM

MOV

MOV

MOV

24

24

12

t1

3
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Appendix 4

8051 Instruction Set Summary (Continued)

DATA TRANSFER (Continued)
MOV @Ri,direct Move orrecr

byte lo
indirect RAM

MOV @ Ri, * data Move
tmmeotate
oata to
indirect RAM

MOV OPTR. * datat 6 Load Data
Poinler with a
1 6-bil constant

MOVC A,@A+DPTR MOVECOdE

byte relative to

DPTR to Acc
MOVC A,@A+PC MoveCode

byte retatrve to
PC to Acc

MOVX A,@Ri Move
Exlernal
RAM (8-bir

addr) to Acc
MOVX A,@OPTR Move

E)dernal
RAM (16-bir

addr) to Acc
MOVX @Ri,A Move Acc to

EXTernaI RAM
(8-bit addr)

MOVX @DPTR,A Move Acc to
Enernal RAM
(1Gbit addr)

PUSH direcl Push direct
byte onto
stach

POP direct Pop direct
ble from
stack

XCH A,Rn Exchange
register with
Accumulator

XCH A,direct Exchange
direct byte
with

XCH A,@Ri

XCHD A.@Ri

Accumulator
Exchange
indirect RAM
with
Accumulator
Exchange low.
order Digit
indirecl BAM
with Acc

24

24

?4

12

12

24

24

24

tt

tz

Mnemonic oescription Byre ";:H:"'
EOOLEAN VARIASLE MANIPULATION

CLR bit Clear direcr bit

CLR C

SETE C

SETE biI

Clear Carry

Set Carry
Set direcl bit

?12
1 12

?1?
1 1?

2 12

221

2?4

CPL C Complement
Carry

CPL bit Complement
drrect bit

ANL C.bir AND direcr bit
tO CARRY

ANL C,/brt AND complemenl
of direct bit
to Carry

ORL C,bit OR direcr bit
to Carry

ORL C,/bit OFI complement
of direcl bit
to Carry

MOV C,bit Move direct bit
to carry

MOV bit,C Move Carry to
drrect bit

JC rel Jump il Carry
is set

JNC rel Jump if Carry
not set

JB bit,rel Jump if direct
8it is set

JNB bit,rel Jump if direct
8it is Not set

JBC bit,rel Jump i{ direct
8it is set &
clear bit

PROGRAM SBANCHING
ACALL addr11 Absolute

24

12

24

24

24

24

24

24
Subroutine
Call

LCALL addr16 Long 3 ?4
Subroutine
Call

RET Return from
Subroutine

RETI Return rrom
Inlerrupl

AJMP addr'l 1 Absolute
JUmp

LJMP addr16 Long Jump
SJMP rcl Short Jumf,

(relative addr)

24

?4

24

24

24

All mnemonics copyrighted O Intel Corporation I 980

4


