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UNIVERSITI MALAYSIA PERLIS

Peperiksaan Pertengahan Semester Pertama
Sidang Akademik 2019/2020

DKT 218 — Microcontroller
| Mikropengawal |

Masa: 2 jam

Please make sure that this question paper has NINE (9) printing pages including this

front page before you start the examination.
(Sila pastikan kertas soalan ini mengandungi SEMBILAN (9) mukasurat yang bercetak
termasuk muka hadapan sebelum anda memulakan peperiksaan ini.).

This question paper has FOUR (4) questions. Answer ALL questions.
(Kertas soalan ini mengandungi EMPAT (4) soalan. Jawab SEMUA soalan.
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QUESTION 1

Figure 1 shows an 8051 microcontroller package chip developed by Intel that has a
combined features which differs from a standard microprocessor.

Figure 1 : Intel 8051 microcontroller
(a) Draw a block diagram of the internal features for this 8051 microcontroller.

[4 Marks]

(b) List down six of these feature’s charactertistics as provided in Table 1a.

B Tablela
No | Feature | Quantity/Size
1|V, SN \
‘ 3 \ N\ - ,,,,i
4 |
5 | ,i
6 |
[6 Marks]
2
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QUESTION 2

a) Table 1 below shows an 8051 assembly program for a certain mathematical
procedure. Convert the assembly program codes into machine codes.

~ Table1
Liﬁne Assembly Program
Cripi] L -Clory 1 ~ORG  100H
2 MoV  SPHTAH
3 | AGAIN: MOV PSW,HOOH
| 4 | SETB PSW.3
v/'c‘*l‘ 5 |LooPL CIR ¢ B
o L6 MOV A24H
Ped s <0 | 7 SUBB . A34H )
8 Y4 LOOPL “
9 ITe Loor2’ /
ClotH & 10 | MOV R7,24H [,
— 1 - |11 | SJMP AGAIN-. /|
12 | LOOP2: MOV "R7,34H° |
13 | SIMP AGAIN |
14 END |
4
€E
").ﬂ

1

37

[5 Marks]

b) Based on the 8051 assembly program in Table 2.1, show the calculation to
determine the offset value for the machine codes at lines 8, 9 and 13.

0°

c) Determine the register values (in hex).
contents of RAM addresses/f\Fhand 34H)ar

[g : 0 \\\

a\

\
0"
~\\
[\

) o
00 10100 @ %;5”
, X
\>\\
O()\\(‘)\OO
501\ Ol

[3 Marks])

or PS\AL,% ccumulator and R7 if the
33Hand 37H respectively.

[2 Marks]

e AR!
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QUESTION 3

Figure 2 below s}
nows an 8051 microcontroll . .
the single-nested loop. ollerassembly language delay program using

LOCEFl: MNCE!

v R3,L3CE1

Mav R3, 4100
1CCF2: NOP

oJNZ R3,LCCEL

Figure 2 : Delay program

a) Determine the total number of machine cycles for the entire program.
[3 Marks]
b) If the system uses a 24MHz crystal clock source, determine the delay’s time
9 length.
[2 Marks]

c) Write a program to blink an LED at Port 0.3 using the delay program above.
[5 Marks]

\QB-?
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QUESTION 4

r—- —_—_— ’
~n \(\ ~
' v ~ S} Wy ST
aal U1 —
opF — [
L——<- X1 pxTaLY j__ w \ SN\
-_— C1 T 15 1 yracs é Qo < ?\ o
22¢f — u 1G9
) o POEADG p—== (
C3 ST PO 7'AD7 et \ . 1
— { y >2 0 A8 p—a— . ;
x R1 . e end N
o_} D o P2 3ar |24 by .
ke ¢ Ji-; E A
S | = ™ ™
L | | " |
‘__j == he P30RxD \
=1 31 TXD + \
4 .:;::E l‘ \)\
r P14 yarg b—=2 1
= X = '
=l ol g -
J
Figure 4a : 8051 Schematic Di—a'gram Buzzer System
a) Using the Counter/Timer MOD 1 of Timer dfeatures,
i Determine the microcontroller’s period machine cycle
~~\c > vy ‘ [2 Marks]
N
il Determine the hexadecimal value to be stored in THO and TLO.
o~ . ) > T T PN T 9SS\, [3Marks]
€T 53 DNTON HTYE e | @y - o .
iii. Create the assembly program to initialize and setup the proper Timer
as required.
[3 Marks]
v, Create the assembly program that will generate the proper frequency
source of the alarm.
y v ) {6 Marks]
N \ V¢
P /
. : ram using the
b) If the Interrupt feature is used for this system create the prog a

same Timer features in (a).

(6 Marks]
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APPENDIX 1 HEX CODE
S
| OHEX | —"] I S _
Mnemonic Opera .’ X | e ——T
’f o -_‘p_id, o Byte | Cycle C oV | AC (,'oiixe ,r\,ﬁipin_’im_( I» Operand !L Byte | (_ydeT C oV | AC
~ | a0 | )c offset IS
T B T I TR
| 03 | RR A A2 L ORL. | dve,A | 2 [ 1|
| 0a “"”'\E B S — 43 ORL direct, #fimmed ! )
o8 e T 44 ORL A Wimmed 2 1
> [N | d - _ 45 | ORL A, direct L2
L 06 1 INC _|.@RO 46 | ORL A, @RO 1 1
L7 [N @R 47 [ oRL A, @R1 ! 1
{ 08 | INC RO 48 | ORL A, RO 1 1
09 INC RL 49 | ORL ARL R 1
L 0A | ING | R2 | 4n | ORL A, R2 [ 1] 1 p=
0B | INC | R3 4B | ORL A, R3 L1
0C_ | INC | R4 ac_ | oRl A, R4 1| 1
0D | INC | Rs 4D | ORL A RS 1 1
OE | INC | R6 4E ORL A, R6 1 1
OF | INC | R7 1 4F | ORL A R7 1 | 1 e
10 | JBC | bit, offset 2 50 INC offset 2 2 =
11| ACALL | addr11 2 51 | ACALL addr11 2 2
_ 12 LCALL __addr1é 2 52 | ANL | direct, A L2 1
13 | RRC [ A 1 1 53 | ANL direct, fimmed 3 2 pa
| 14 DEC [a 1 1 54 | ANL A, #immed 2 1 fee
|15 | DEC | direct 2 1 55 | ANL A, direct 2 | 1 fs
| @ro 1 1 56 | ANL A, @RO !
@R1 1 1 ) 57 ANL A, @R1 1 L =
RO 1 1 58 | ANL A, RO |1 1 s
R1 1 1 59 | ANL A, R1 1 1 e
R2 1 1 sA | ANL A R2 1 1 G
| R3 1 1 SB | ANL A, R3 1 1
| ra 1 1 5C | ANL A R4 1 1
[R5 1 [ 1 f sD | ANL A, RS 1 1
R6 1 1 SE | ANL A R6 1 1
R7 1 1 g SF | ANL A R7 1 1
bit, offset 3 2 60 1z offset 2 2
addr11 2 2 61 | AIMP addr11 2 2 3
| 1 2 | 62 XRL ::rect, :I . ; ; .
1 1 y 63 XRL rect, Kimme 5 it
f, :, #immed 2 1 X X X 64 XRL A, #fmmed 2 1 :
] A, direct 2 1 X X X 65 XRL A, direct 2
A, @RO 1 1 X X X 66 XRL A, @RO 1 i
A, @R1 1 1 X X X 67 XRL A, @R1 1 . y
A, RO 1 1 x| x| x 68 | XRL A, RO 1 . ;
A R1 1 1ol x| x| x 69 | XRL A R1 L T e
A, R2 R RN TR A R2 1 ! =
A, R3 I 1 | x | x| x || e |xm A R3 : : :
A, RA - 1 1 X | x | «x 6C | XRL A, R4 L :
ARS B 1 1 X X X 6D XRL A, RS : 1
A, R6 1 1 x | x| x 66 | XRL A, R6 . . P
arr 1 1 [ x [ x [ x 6F | XRL A R7 1 =
bit, offset B 3 2 0 INZ offset 2 2
addr11 2 2 71 ACALL addrll ) 5 .
1 2 72 | ORL C, bit —t :
A L B A bimmed 1
A, #immed 2 1 x | x : ;:‘ ::gv direct, fimmed_———] 3 2
A, direct =t 1 X : 2 MOV @RO, #Himmed 2 | 1
A, @RO 1 1 X X X 7: MOV @le #immed 2 | 1
A @RI _pr gt x e  x 7 “Rommmed | 2 | 1
A, RO 1 1 X X X 78 MOV ) = 5 1
A: a1 -1 1 X X X 79 MoV _Mﬂ/—————z—— 1
MoV R2, #immed |2 |
A R2 Lp 1 px g x (x4 T hapmmed | 2 | 1
A, R3 1 1 x | x | x 78 | MoV e 5 1
: 1 1 X X X 7C MoV JLL’_’_—__Z- 1
3¢ | ADDC [ A R4 f T T x | x 70 | mov RS, Aimmed L
3D | ADDC A RS i T x| x| x 7€ | MoV R6, #immed ; :
El3 ADDC A, R6 3 1 " X X 7F MoV R7, #immed
3F ADDC A, R7 -
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Lo | :
Mnemonic | I
| o b
m(\jdL, l o ’ ) Operand | Byte | Cyle ( AR X r [
\ nbg——.l, '\F\!P_ — l)”‘(‘" ) ) fn(lrf M”‘""””" Operand ‘ fyte l Cyrle
8L LAMP L Paddar o, I T TR T LT
sL__ ANL | (',N‘ I 2’" ”’)* - e A’Mi’ ,’"',",’l', B oy b}
BT A @A S e €2 | cn bit T
g0 | o i 1 : | an ¢ 4+
—_— v 0 X e - -
B MoV dire, duect 3| ”(:' e e W N
86 [ mov direct, @RO R & XH L Adiea 17
87 MOV diedt, @RI 2 | O :ES —fAer0
= ﬁ 1 MOV— i, l"f_"‘lfof 7,’ T 7;» T— E— XCH %S:)L T -J; I*’ !
SNV e RN I A i
—— — S 9 | xcH A R 1
&_L;MOL,, | direct, R2 2 2 A XCH I AR
. T ————— 1 3 1
| direct, 2 | 2 | xeH | A ra :
80 " : |1 ] 1
= mgz l direct, RS 2 2 D | XcH | A RS [1 ] 1
1 | direct, Ré 2 2 CE | XCH [, R6 1 [ 1
. MoV J direct, R7 2 2 cF | xcH | AR? [ 11
. %0 | mov | DPTR, #immed 3 2 po | pop | direct [ 2 2
| L AGML [ additl 2 | 2 DI | ACALL | addri1 2 [ 2
Z,Z LMoV [btC 2 | 2 D2 [ sete | b 2 | 1
83 | Movc | A @A+DPTR 1 2 D3 | SETB Lc | |1 1
54 susB A, #immed 2 t [ x | x| x D4 | DA |- 1
95 | suss A, direcy, 2 t [ x [ x [ x|[ bs [omnz | direct, offset EEY)
%6 [suBB TA@R0 |1 | 1 | x| x]x D6 | XCHD | A @RO 1 [
97 susB A @RI e T T x| x D7 | XCHD | A @R1 IR
98 suBB | A RO 1 1 x| x [ x D8 | DINZ | Ro, offset [ 2 ] 2
33 susB _ARL 1 1 x | x | x | [ D9 [DINZ - [ R, offset T2 2
9A | susB A, R2 1 1 [ x [ x| x || pa [Dinz | R2, offset [ 2 | 2
96 SUBB A R3 1 1 [ x [ x Jj X DB | DINZ f, Ryoffel ——~ | 2 12
| SC_ | susB A, R4 1 1 [ x [ x [ x DC_ | DINZ R4, offset 2 [ 2
I
9D | sues A, R5 1 1 x | x| «x DD | DINZ | Rs, offset 1212
9 | suBB A R6 1 1 x | x | x || DE | DINZ R6, offset [ 2 2
9F | suBe A R7 1 1 [ x [ x [ x DF | DINZ R7, offset |2 2
| a0 [ oR c, /bit 2 2 [« €0 | Movx A, @DPTR Ll 2
T
a1 AP addr11 2 2 (| Ame addi11 2 2
A2 | mov C, bit [ 2 1 X [ B2 | mowx [ A, @ro 1] 2
T a3 | INC DPTR 1 | 2 | B [mow | A@R [1 ] 2
L a4 MUL AB 1 4 [ o[ x [ B | cr [ A ~__ f 1 1] i
| A5 | reserved R IO i h R ll\:g\\; I :. g’:;t = : [ 1
A6 | MOV @RO, direct 2 2 | €6 L Ll
A7 | MOV @RI, direct 2 2 | &7 | mov :‘:' E’; i
- as | mov RO, direct 2 2 €8 MO\\: .10 1
A9 MOV R1, direct 2 2 ’I:Ez ! mg\/ :,Rz . ] !
i 2 2 .
AR | WOV R2, drect "t | Mov A R3 [+ [ 1
AB MOV R3, direct 2 2 oV ' A' = 1] 1
_AC MOV Mdeed ; 2 | EE; [ mov [ A RS [+ [ 1
D | MoV RS, direct 2 2 - 1 1
A , E MoV A R6
CAE | MOV | Redirect | 2 | - “E;* MOV A, R7 1 1
LA Mov | K7 diey i F0 | MOVX @OPTR, A 1 |2
BO ANL .,,,E' /h,h [ L 2 | 2 X e ddr11 2 2
BO |- 2 2 FL | ACALL addr
B1 | ACALL | addri1 - 2| movx @RO, A 1 2
2P BR ‘i_ i X F3 | MOVX @R1, A R
B3 CPL L — —— £ oL A 1 1
T imme 3 X
| B4 ONE | A Himmed, offset T3 T 2 T x FS MOV direct, A L )
BS CINE A, direct, offset 3 B OV @RO, A 1 1
" B6 | ONE @RO, Himmed, offset 3 | 2 |« LA 1 1
I T T £ 3 2 X F7 MoV @R1,
B7 | ONE | @R1, Himmed, offset. | 3 ks | MoV RO, A L.
-3’8——% CINE RO, #immed, offset | 3| 3-%' '—Fjg " mov RL, A ! !
B9 | CINE | R1, Himmed, offset | 3 | 2 | X —— (" P S I U S .
BA CINE R2, #immed, offset 3 | 2 | X =T Moy LA 1 !
BB | ONE R3, #immed, offset | 3 | 2 | X ™oV R4, A 1 1
BC CINE R4, Himmed, offset 3 2 X =T MoV RS, A 1 1
BD | ONE RS, #immed, offset 3 2 X MoV R6,A 1 1
BE | CNE R6, #immed, offset g 2 : | MoV R7, A ! L
T BF | ONE R7, #immed, offset 3 2
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APPENDIX 2
8051 SPECIAL FUNCTION REGISTERS
Reg Byte Reg Bre
Type i addiess Type addre
SCON| e+ l 9F [ 371! aQC lugrl 797,\ [g:q]'gga 98 - ) (43
B ) B F7[rs]rs[rafra]r2] Fi] Folro
oia7] a6 as[eaTa3]aa[o1 9000 B B
I accler]es[es[eafes[ea[e:eceo
THL| 7'10‘(}“& addressable ~_|8D
THO not bt addressable 8¢ psw|07[06] 05| pa[03]02] - [o0|00
T . not bt addressable ap
T nct b ¢ addressab e A w| -] -] [sc[ss]aa]as]3s]as
TNOD not bt addressab'e 89

TcoN| 8= [ se [s0]sc[83[8a] 59 ] 8s |88 P

w

87 [e5[as[s:]93]s2]8:]3ac oo

G

2CON not b taddressable 87
g aF] — [ [ac[a8[aa]aa]as|as
DPH not bit addressable 83
oPL not bit addressabie 82 p2| a7 as ] as[ac[a3[a2]a1a0|a0
sp not bit addressable 81,/
po| 87 |86 [ 858483 82818080 SBUF not bt addressable |99
SPECIAL FUNCTION REGISTER - PSW
BYTE BIT
DO D7 | D6 | DS | D4 | D3 | D2 | D1 | DO
PSW.7|PSW.6 [PSW.5 [PSW.4 [PSW.3 [PSW.2 [PSW.1|PSW.0
cy | ac | ro | Rs1 | RSO | ov p
SPECIAL FUNCTION REGISTER — TIMER
TCON REGISTER
BYTE BIT
88 8F | 8 | 80 | 8C | 8B | sA | 89 | 88
TCON 7 |TCON.6|{TCON.5 |TCON 4 |TCON 3|TCON 2|TCON 1 [TCON 0
TFL | TRL | TFO | TRO | IEL | IT1 | 1E0 | ITO
ITx — external interrupt type ; edge/level triggered
IEx — external flag; HIGH when detect falling-edge until RETI
TRx —timer run ; start/stop bit
TFx — timer flag; HIGH everytime rollover to OOH
TMOD REGISTER
BYTE BIT
o [ [ -] -]-[-1-]
TMOD
6 |c/f [ mi[wm [ 6 [e/f] M| mo
G —gate control; ‘1’ —timer runs when IEx="1" and TRx="1’
‘0’ —timer runs when TRx="1’ only
C/T —whether to use internal/external clock soure
M1 MO — modes “00”-13 bit, “01”-16 bit, “10”-8 bit, “11”-split timer

8
[SULIT)



[SULIT]

SPECIAL FUNCTION REGISTER — INTERRUPT

- IE REGISTER
BYTE T o
A8 l ar | ae | ap | ac | aB | AA | A9 | s J
‘l E7 L6 ES IE 4 E3 7[2 £l EC
| EA £s | Er1 | ex1 | €m0 E/ﬂ
IVT
Type Reset ExO TO Ex1 T1

Address 0000 0003 000B 0013 001B

IP REGISTER
BYTE BIT
gs | BF | BE | 8D | BC | BB | BA | B9 | B8
P7 P65 IP.5 P4 P3 P2 Pl IP.C
PS | PTL | PX1 | PTO | PXO

S
0023

SPECIAL FUNCTION REGISTER — SERIAL COMMUNICATION

SCON REGISTER
BYTE BIT

98 9F 9t 9D 9C 98 9A 99 98
SCON 7|SCON.6[{SCON.5|SCON.4 SCON.3[SCON 2|SCON.1|{SCON.O

[smo [ swi | sm2 [Ren | T88 [ RBS | T | K

Rl - Sets when a byte has been received in SBUFF
TI - Sets when a byte has been transmitted
RB8 — Receive 9'" bit for mode 2 and 3.
TB8 — Transmit 9" bit for mode 2 and 3
REN — Receiver enable; HIGH to receive data on RxD pin
SM2 — Enables multiprocessor comm in mode 2 and 3
SMO SM1— “00” - Shift Reg baud rate 0sC/12
“01” — 8-bit UART variable baud rate

“10” — 9-bit UART baud rate OSC/32 or 0sC/64

«11” —9-bit UART variable baud rate

PCON REGISTER

BYTE BIT
. =

PCON

[~ [ orr [ GFo | PD

SMOD - ‘0’ -f/64, ‘1’ —f/32
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