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BAHACGIAN A
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82

{4}

(b}

(<)

(d)

(a)

(b)

{c}

(d}

Myatakan definisi bagi Mikropengawal dan berikan empat (4) perkara
yang perlu diberi perhatian untuk memilih Mikropengawal yang sesual
{5 matkah)

Berikan tiga (3) perbeznan  di antara  Mikropengawal dan
Mikropemproses serta lakerkan gambarajah untuk membezakan di
antara kedua-dua peranti tersebut,

{5 markah}

Berikan spesifikasi bagi Mikropengawal |6F877A dari segi:

(i} Bilangan pin
(iiy Saiz EEPROAM Ingatan Data rbaity
(iii) Saiz Flash Ingatan Program {Khait)
(iv)  Jumlah set suruhan
(¥}  Lebar dan bilangan aras bagi daftar tindanan {Stuck)
{5 markah)

Lakarkan satu litar ringkas untuk tmenyalakan sebuah LED apabila
sebuah butang ditekan dengan berdasarkan komponen yang diberikan
seperti dalam Jadual 51 (d). Pastikan wayar disambung pada pin yang
betul dan namakan setiap komponen/pin.

¢ 10 markah)

Tukarkan nombor desimal berikut kepada nombor binari dan
heksadesimal.

(i) 300
(i) 1023
{4 markah)

Apakah yang dimaksudkan dengan sampukan dan daftar manakah
yung mengawal sampukan dalam PIC168F77A?
(3 markah)

Berikan tiga (3) perisian yang digunakan untuk membuat satu projek
miktopengawal dan apakab lungsi setiap perisian tersebut?
{3 markah)

Berikan penerangan berkenaan gambarajah blok dalam Rajsh 52(d).
{4 markah}



{e)

{a}

(b}

{c)

(d)

LK 3133

Berdasarkan Rajah 52(e} di bawak.

i Berikan ulasan bagi sctiap baris suruhan (A hingga H).
(i)  Berikan ulasan bagi fungsi keseluruhan program tersebut.
{11 markah)

Berikan nilai dalam dafiar-daftar dalam PIC16F877A vang ditunjukan
dalam Rajah S3(a) sclepas suruhan dibawah dilaksanakan. Tuliskan
jawapan terakhir dalam bentuk jadual seperti di Rajah S3(a}.

(i) SWAPF 11h
{11} ADDWT 10h,w
(iii) ANDWE 12h
{6 markah)

Rajah S3{b} adalah struktur ingatan sebuah Mikrapengawal. Terdapat
8 talian data dan 16 talian alamat yang dihubungkan antara CPU dan
ingatan. Dengan mengambil kira 1Kb adalah bersamaan 1024byte:

(i)  Kirakan saiz ruangan ingaian tersebut.
{iiy Apakah jenis bas yang akan menentukan saiz ingatan sebuah
Mikropengwal.
{4 markah}

Kira jumlah kitar suruhan bagi wrutan suruahan di bawah.

Deiay MOVLW xFF
MOVWF timer
NOP
NOP
Down DECFSZ timer
GOTO  down
RETURN
{5 markah)

Berdasarkan Rajah 53(d), apabila butang COUNT ditekan. PIC akan
memaparkan nyalaan LED untuk pengiraan nilai nembor asas
perduaan bermula 1 schingga 235. Apabila butang CLEAR ditekan
nyalaan LFD akan dipadamkan. Lengahan nyalaan LEL adalah setiap
0.5 saat Lengkapkan aturcara S3(d) di bawah dengan mengisi
sunthan vang scsuai pada fempat kosong yang disediakan {4 hingga 1.

{10 markah}
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{al Sekiranya anda menggungkan pemasa FAMRO bersama pengayun
berkelajuan 20MHz dan  Prescaler 1:256, kirakan masa yanp
diperlukan umuk TARO menghesilkan satu (1) limpahan.

{5 markzh}

(b} PICI6FB77A  menggunakan bekalan jam  berfrekuensi 40MHz
Tunjukkan pengirasan vniuk mengetahui tempoh masa yang diambil
oleh Mikropengawal menyelesaikan satu (1) suruhan dan berapakah
suruhan yang mampu dileksanakan oleh Mikropengawal dalam tempoh
5.0ps dan 125.0 ps?

{6 markah}

() PIC16FR77A mempunyai resolusi 10-Bit (0bI1111115111=1023) bagi
penukaran analog kepada digital. Diberi voltan rujukan 5V, dapatkan
nilai Saiz Langkah dan Kelusran Digital bagi 4DC tersebut
sekiranya voltan masukan analog adalah 1.23V. Berikan jawapan

dalam nombor binati mengikut turutan v,
{8 markah}

id} Berikan arahan AfikroC yang scsuai untuk:

{1 Proses menyimpan data pada ingatan EEPROM
{ii) Melakukan kenfipurasi LO8D pada PORTA.
(iii}  Mencetak perkaaan [DEK3133 pada paparan LOD 4
kedudukan baris 2 dan lajur 2.
{6 markah}

BAHAGIANB

55

Rajah 33 menunjukkan sebuah system kawalan untuk mengekalkan suhu
sebuah bilik pada tahap 30°C hingga 40°C. Sistem ini mengpunakan pengezan
suhu yang mengukur suhu di antara 0°C - 100°C. Keluaran litar pengesan suhu
adalah veltan analog (0V-5V) yanp merupakan masukan kepada litar PIC.
Terdapat dua komponen LED yang berfungsi untuk menunjukkan tahap suhu
semasa  (DZmormal dan DM:panas) dan scbuah komponen kipas yang
berfungsi untuk menyejukkan suhu bilik sekiranya suhu tertentu dicapai. LED
dan kipas akan berfungsi berdasarkan Jadual 535, Voltan rujukan PIC adalah
V.

(a) Papatkan ;

(i) Saiz Langkah.
(i) Nilai ADC apabila nilai ¥,, pada ANG adalah 3V.
(i1} Nilai subu dalam Celsius sekiranya F,, = 2V
{% markah)
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b Sekiranyz PIC menggunakan Voltan rujukan +5V, tuliskan aturcara
C yang menunjukkan proses penukaran analog kepada digital dan
seterusnya mengawal suhu bilik.

{20 markah)

Litar dalam Rajah 36 beroperasi dengan memaparkan nilai pengiraan secara
metiaik bermula dari nombor 0 hingga 9 denpan sela masa | saut. Pemasa
lengahan PIC adalah daripada pemasa TMRO dengan skala 1:64 dan nilai
awalan TMRO adalah 131, Sckiranya PIC dibekalkan pengayun (Fewc) dengan
rekuensi dMhz,

(a) Dapatkarn:

{i) Tempoh masa bagi limpahar TMRO bermula dari 131 hingga
255.
(ii) Bilangan limpahan TMRO yang diperlukan untuk mendapatkan
termpoh lengah satu (1} saat.
(3 markah)

(b)  Dengan menggunakan pemasa TMRO binakan kod pengaturcaraan
C di mana paparan Seven Segmient akan memaparkan nilaj pengiraan
bermula dari O hingga $ dengan scla masa | saal. Gunakan jadual
56{b} untuk nilai-nilai binan Seven Segment.

{20 markah)



SOALAN DALAM BAEASA INGGERIS

PART A

01

Q2

{a}

(b)

{c)

(d)

(2)

(b)

(c)

{d)

Give definition of Microcontrolicr and give four {4} imponant points
required attention to choose suitable Microcontroller,
(5 marks)

Ciive  three  (3) differences  berween  Microcontroller and
Microprocessor. Sketch the figures to differentiate between these two
devices.

(5 marks)

Give the specifications for Microcontroller 16F877A from the aspect
of:

(i) Pin nzmbers
(i1} Size of EEPROM (bytes)
(iii}  Size of Flash Program Memory (Kbyie)
{iv)  Number of ingtruction set
(v} Width and level of stack register
(5 marks)

Sketch a simple circuit to light a LED when a button is press based on
the components given in Table Qi{d). Make sure wires arc connccted
L the right pin and name ¢ach component/pin,

{10 marks)

Convert the following decimal numbers 1o binary and hexadecimal
number.

{1} S0
(i) 1023
{4 marks)

What is the meaning of luterrupt and which register is used to
contra the interrupt in PIC16F377A7
(3 marks)

Giive three (3) softwares used to build a microcontrolier project and
what are the functions for vach software?
{3 marks}

Give explanation for the block diagram in Figure Q2(d)
{d marks)



Q3

Q4

{e}

(a)

(h)

(c)

(d)

{a}

DEK 3133

Based in Figure Q2(c):
{i) Give commeat lor ¢ach line of instruction [A to H).
{11 Give overall comment for the function of the progrm
(11 marks}

Give the register values in Figure Q3{a) ol PLC16F877A after execute
the instruction below, Write the final answer in takle form like in

Figure (}3(a).

()  SWAPF 11h
(ivy ADDWT 10hw
(v) ANDWF izh

{0 marks)

Figure (Q3{b) shows the memory structure of microcontroller. There
are § data buses and 16 address buses connccled between CPU and
memary. Considering [Kb is equal {o 1024bytes:

(i) Calculate the size of the memory fior thus microcontroller.
{il) Whal type of buscs will determine the memory size of
the microcontroller?
{4 marks)
Base on the assembly language below, calculate the total cvcle of
instructions.

Defay MOVLW 0xFF
MOYWF timer
NOP
NOP
Down DECFSZ limer
GOTQ  down
RETURN
(3 marks}

Based on Figore Q3(d), PIC will tums ON the LEDs base on binary
counting start from | 10 255 when COUNT button is pressed. LEDs
will be switched OFF when the CLEAR button is pressed. The delay
for LEDs to switch ON is every 0.5 second. Complete the
Programme Q3{d) by filling suitable instruction in the given blanks
(AtoJ).

{10 marks)

If you use TMRO timer with 20MHz Oscillator and Prespaler 1:256,
calculate the time required for TMRO to produce one (1) Overflow (D
to 255)

{5 marks)



PART

05

(b)

{c)

(d)

B

DEK 3133

A PICI6FB77A uses a clock frequency of 40MHz. Show the
calculation to know a time period taken by Microcontroller to
complete one (1) nstruction and how many lostructions can be
executed by microcontroller within 5.0us and 125.0ps?

{6 markys}

A PICIoFBTTIA has 10-Bil resolutions (OblLIT1IT11111=1023) for
analog 10 digital conversion (ADC). By using the voltage reference of
5V, find the Step Size and Digital Output of ADC when the analog
input is 1.23V. Give vour answer in binary format by following the bit
order.

(8 marks)

Give suitable Mikra( instruciion for:
(i)  Write a data to EEPROM.
(ziy Configure LCD 1o be used at FORTB.
(i) Print word DEK3133 on LCD screen at row 2 and column 2.
{6 marks)

Figure Q5 shows a contre] system to maintain room temperature between
30°C 1w 40°C., The system is used a temperature sensor to measure the
temperature between 0°C 10 10°C. The output of 1emperature sensor is
analog volage (0V-5¥) which is the imput 1o the PIC circuit. There are
two LED componenis which work as indicator for the current
temperatures level {32: normal and D1 hot) and a fan component which
operate to cool down the room temperature when a cerain femperalure is
achieved. LEDs and fan will functioned based on Table S5, Vokage
reference used by PIC is 5V,

o)

(b)

Find:
{i) Step size.
{i1) ADC result when F., 1o AND is 3V.
(iil}y Temperature Value in degree celsius when ), = 2.
{3 marks)

If the PIC nses voltage reference of ~5V, write a C program 1o
show the conversion process from analog to digital and then 10
control the room temperature,
(20 marks)
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Circuit in Figure (6 operates by showing the coumter value by rising vp the
number value beginning from 0 to 9 with time interval | second. Delay Timer
PIC is from Hardware Timer (IMRO) with prescaler 1:64 and prefix valuc
TMRO is set 12 131, [f the P1C is provided with Oscillator frequency (Fosc) 4
ML,

{a} Find:

(1} Time taken for TMRO to overflow starling from 131 ~ 255,
(i) Mumber of TMRO overflows required to get | second delay.
(5 marks)

() B3y using the TMRO Timer build 2 C program where the Seven
Sepment display will show counting value from 0 to ¢ with time
interval | second. Use the Table 56 (b} for Seven Segment binary
number.

(20 marks}



PEPERIKSAAN AKHIR

SEMESTERSSIS T SEMESTER [1/2008, 049 KUIRSLS 13 DET, DEE
MATAFELAJARAN T MIKROPERGAWAL KO MP: DEK 3133

Mo Kompenhen Spesifikasi | Kuantil
1 | BIC 16F§77A - 1
2 | LED - 1
3 | Ground - 3
4 | Buiton - 2
5 | Power _ - 2
6 | Resistor 1K1 2
T | Resistor 1200 I

Jadual $1(d) / Table Q1(d)

4 01 % 4§ ¥ ¥ 9

LI N B N R I )
LI S I S T D I O I BN ]

. "
:: ™, -,
Program.apem | [Tranelacary [Program he|i rogramemar >
Program. [ - 4
[}

PICABFETAAETTA

I i & & 4 5 & 5 & & § 4 4 p v & & % » 3

I 1 % & 3 1 ¢t 1 % ¥

T F & & o4
P 1 &% &% 7 1

Rajah S2(d) / Figure Q2(d)
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PEFPERIKSAAN AKHIR
SEMESTER/AREXI r SEMESTER L7200 KLURSUS 3 DET,NEL
MATAPELAIARAN  MIKROPEMNG:AWAL KO ME; DEK 3133

FRERRR RS HAEE Program S2(e) #ERESHRUHERTS
#define BUTTON PORTA.F4 ;___A
#define LED PORTBR.FO
void main({void} B
!
TRISB = 0b00OO0CO0) <
PORTB =0
ADCON] = 0b000a1 10 D
TRISA =0b11111111 : E
While (1) " F
{
if(BUTTON == 1) G
{
LED =] s H
i
else
i
LED =10
i
¥
H
FER R EAAEA MR E TND Program SXe) HSEAREREER AR H1H

Program S2{¢}/ Program ()2(e}
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SEMESTER/SESI
MATAPELAJARAN

PEPERIKSAAN AKHIR

P SEMESTER [122008:09
i MIKROPENGA WAL

KURSHS 3 DEE, 1020
EOD &P DEK 3133

¥h

10h

1Th
12h

[

Working Regisier !
I I‘
|

!

Rajah 83(a) f Figure )3{a)
M 1| Mamory,
L CPU A2 g bit
até |
- Addrans
Bus
Rajah 83(b) / Fipure Q3({b)

R T

oy sgap pi
Selil e o3y f—ii
. o
SAT Ak REZ=1TM o
Fh A LT h
BAZ MNIUTES. JuIEE g =i
ALY Ly RS, apprgs
QheTIZ. 2l SFTERD

M TG

e

Bromiadye e

=EC &nAST
=21 A R
acs ot Th

Lo 2T By

LIFETS

Rajah $3(d) / Yigure Q3(d}
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PEPERIKSAAN AKHIR

i SEMESTER /200804
' MIKROPENGAW AL

SEMESTER/SES]
MATAPELAJARAN

ELRSLUS : 5 DET.DEE
KOD AP DEK 3133

#define COUNT A
#define CLEAR B
#define LED C
void main{void)
{
uosigned int i;
ADCON1 = D :
TRISA = E i
TRISB = F !
PORTE = {ix00;
while {1)
{
if(COUNT=—__ G}
{
for(=1;i<=255;i++}{
LED}=LED + 1;
Delay_ms{ H k
1
}
il (CLEAR == I |
H
LED=__ J
!
i
H

Rajah S3(d} / Figure Q3(d)
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FEPERIKSAAN AKHIR
SEMESTLER/SESI : SEMESTER 1L/ 20084 KLESLUS : 3 DET.OER
MATAPEI ATARAN s MIKROPENGAWAL KOD MP: DEK 3133
s
‘jﬂ Temperature Senant ROOM1
L1
0 - 100 Dngras Colciu e 5} S5 AIN L
SETE R ETET YR [t ﬁ -
L | Fan Wl f
b i 5D ] @9 HoT hazEn ey
- FIARUR B RN
adud a7 a7 . PEE G REF e % (’D‘)
Huerer masEEINCS Ir R
J__ I ::Lu"':'; ?-‘.-H-:r - .:jla—i.-.:: i = ]z.zul-' (k]
pr [yl :E-
b LRt If:'.. .L-':u:'u'-fciali
WL B [y .“R.Z '1::?, j;
e 4
LI )
EETRE Y =
FRTRY )
U EET el
iR
= senrE
NN TR
Rajah 55/ Figure Q5
Temperalures LED and Fan Stams
Above 39°C | Fan = Rotaie (Fan is rotate and stop when reach at 30°C)
Above 3570 LER DI{Het) = ONN
) LED D2{Normal} = OFF _
Below 35°C LED DI{Hat) = OFF
LED D2(WNormal} = (N
Below 30°C Fan = Stop
Jadual 85 / Table Q5
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PEPERIKSAAN AKHIR

HEMESTERSLES] i SEMESTER H/200874
MATAPELAJARAN P MIKROPENGAW AL

KLRSUS Y DETDEE
KD MP: DEK 3133

. 114
'_& o Sl | 9 AZ0INT e A
e * ey
= I = =t
¢ Hummor o 2Eeg
N ey
— R-k:'--'\rh'En:‘.‘:\-E:.‘:’m_l_ o Trn —Fi' ]
Ra2 ] aecacm REEDEEE
A Humr UELNE
) ke F
FTFvim ™ -e-MI 0 o :
b il J.‘JI-T-'J\'I.-T j
[| OO £ b
a GL1EOFS 3
RLIEYFD
2L PR e
wE 3 PIFEy
o
SiCrame
Rajah 6 / Figure %
Seven Segment No. Binary value
q 01101111
8 a1111111
7 Q0000111
6 01111101
5 01101101
4 01100110
) _3 ) 01001111
2 o1l 1011
1 K110
{ 0111111
Jadual $6 (b) / Table Q6 (b)
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PEFERIKSAAN AKHIR
SEMESTERSES]  SEMESTER IN2008:09 KLURSKLIS ; 3DET.EE
MATAPELATAR AN s MIKROPENGAWAIL KO MP:DEK 3133
RUJUKAN 1
FlaURE 2-3: PICTEFATRABTTA REGISTER FILE MAF
Flla Flim Fllis F itg
Aodress Aridresn Address Akl ean
—didet wia- T e Itrwey ager V1| gy tnArec add U | 1550 e aner U1 app
THR) crr C=ET ThOREG | 4p TLWAL 121 OPFTISAM RES] 3 ih
T fie L Bl 20 = 1 T "3
STaTLA L3~ ETATLS £lh STATLIA 19 3TATL S R
FA%R [ 1 F2R LTS FER ALk FZa ~adh
PR ™A [ TRISA Sth 105n EEY
o TRISE iR FiI2RTE 1R TRISE R
Lr- "k 3T ATh 10 “3Th
=L e TRISCAN &R 132k e | e
Faarels | ca- TaIZZT i 1= o Ciuh
=L AT Ak SCLATH ha- TOLATE (FE A Cap
MRy | CER Mo HE NN 106 MTECITN “2Eh
LIET] cor =E1 4h CEpaTa 0o EE7 (b g
PR LE 1 SIET Eoh EEALR on EEIZOND Ak
THRAL 2Eh PC O EE- EEDATH 10g~ Fasancadt | ach
ThIR 1 F~ SFn EEADAE 13Fh Fggonat? | 27
T1 4k 1r ] 11 “=(h
TrARZ ih SETESNT | win 1" AT
T2k 12n 32 w2hn 112k “rdh
FRPRJF taim 55 P LD FHy 1130 "GLAh
| 14- AHPATAT fdn 194m LAl
SLFRI te- on 1950 SRR
TiZFR 14 16- arn 1-F= “TEn
[ TERT™ [ 4 178 | 1. ik LTh
LSRG TRETA Hn ozawe | pisn A IS
TARE!: 1am JFBER G {taih ‘2 BYE Mm 14 B3 winh
P e 14l pa 114h Al
VAFRla o 1Eh [} -1 1MBRk "l
CCFRIH - AT R pch 11ish g
L e 10 CV RN ¥oh 10 s i
LOEETN 1EN ADRESEL e 1'ER “iER
& T T 1F= [Ealete ] #Fh I'Fh =N
2 ahe 1200 “h
fne S e
'zi‘uﬂ:l"_#_;::’ Fapier ity Agprer
Tl Ao 20 Bures B, ) Bres
o B tet z=- 2a.- 1=
DE AR 5A T SITEAENS “TEh A cesies e
HIh-FFh 70n-7Fh T - TFh
R FF- 17Fh FFh
Eank Ba~k 1 Bank 2 Bk 2
[ Coheae arig-ved Asoa TS 10T deet At 3
b & [ eyl afe B B
Rie 1 These s ors ey prpker-erim? oo e PG fS27ha,
# These regsters ok radmrvsl, ~Lnid M Im@4e [B0ISIEMS LT
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SEMESTERSSESI
MATAPELAJARAN

PEPERIKSAAN AKHIR

t SEMESTER 1172008 1%
 MIKROPLENGAW AL

KURSLS : 3 DET.DEL
KO MP : DEK 3133

RUJUKAN U

PIC16F87XA
el e . .. . |

TABLE 15-2: PIC16FE7)0M INATRUCTION SET
I e ) 4Gt Opcods Sranrs |
Oty ek Descrapbon Cyclun HHE!; o '_‘le: Altatint Mutes ﬂl
BYTE CHIEWTED FILE REGISTER OPERATIONS
I - ER T ] M 011l AFLE YFEF O UE T [
[ LY Rt b o ngal MWEE ripe Z [
! Tear ¥ 1 B LT TS £ ) z [
Pay h T 1 M wLhi MBe anan 2
(=} AR 1 A1 Lao. AfEr pEiT c .

& 14 ETTEME: ! | wh o Anly L PIES z 12
LECFSE 1,4 [hel bl | Sebip ' 01 [ S0 Jula cdEep frid I
e {4 Fazremaent | 1 wo luln JIffp [eff z 1.4
MFRZ 14 bz -pemiden | Seep ' o, 1A ATFF teif [
ITRA&T 1t LRI N = I LY ] 1 . diet 1ty Z 1,
M L3 ] et 1 ALLE dfnn - oy [
LB SNF . Wore Lt r B LEee Ffte

: ' "o Ioeranan | du r e
l.d Rotaie L't Fhrdg)n GaT: I g LLfL Wdrre grfd [
Id Fetan gkl e gk Carry I e Luon WIEEE BELL [N
[} Fakhge! Ao ! 1 ane e AfEF ENEE 12
r1 Seag milaag 0! 1 111 MEAE FIFF 10
11 Trodp v R aenl . 1 1L clrze otz =z 1
BIT-QREENTED FILE RECASTER OPERATHHS
B2 Fa 13rCast I "o rwkk RFEE ERNF I
B&F (] St Eatf | w1 mikb LECE TEEf 12
BTFSLC fa Sr s Shp ol 0 gar 110 uy Lokl LEpe pifd i
ETF 5% .1 St escl Sk of Bai 1id: | ri LiEL REEE FEEf :
LITERAL AND CCHETROL CHPTRATIONS
3 AL w3 anf ), 1 " EFei kkkk) Do< T !
] ANT Lt Al s 1 it E¥FE  kkkk z .
h A Buorouinig a i1 kbl ki
. Chear wWatshdog Time- H o Ll e TRFD !
3 B3 Ads el 1 ™ Kkl kRER
k hch,sivg SR L al s 50 . Li EXLE Kkkk I
b "o Loy 1 kel kERE
. RELAT TG dar gt 2 . T R
' Sy sl lrwi M n x m FrER  EkkE S :
SELT ran val-seda z a e bl i
. E2me fawlby, necde 1 T Y AT A 53 |
k Faalah g1 W e _iaral 1 il adns kkisk kkkk 2502
b Exclugiv e Ui _pla wilh 1 1L 201u kkkk Ekkk I

W a1 LT egater 3 mgl ed A5 2 Cwe ot e g g Y

FoREETE L T v e vl sl Lo thal - deae Jaghe |

24T e e g Foe prae e b Sl ifes 1 0 3 g bentg red 35 -0 300 o 2 can e Lo e el ool
Fir- 1 TE i Al b e T Bdch w0
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LMEK 3133

BEMES TSN
MATAPELAJARAN

' SEMESTER 1200804
' MIKROPENGAW AL

PEFPERIKSAAN AKHIR

KURSLIS : 3 DET. DEE
KO MP ;. DEK 3133

Referenee Tor C functions:

RUJUKANIII

Functions

Using C Function samples 1

Initialize LCD (o PORTD

Led Inil&PORTDY;,

Clear LCD Led Cmd{Led CLEAR)

Read ADC conversion at Ade_Read(0)

ANOD
Convert floaring value to Unsigned flgar ABC; /fvariable ABC as float
String Char CBA[13]; /fvariable CBA with 13 character
long
ABC = 123,456,

FloaiToSIHABC, CRA); /CBA = *123.4567
{siring format)

Led_Out(2,1, “Hello™); /7 Show text “Hello™ at
Line 2 colomn |

Show text in L.CID screen

Configure Analog inputs ADCONI = 0x80;
with ¥ref using Internal

"lrfref+5V._

Special Function Registers

INTCONR REGISTER (ADDRESS QBh, BBh, 10Bh, 188k}

_RWr RWE RAD RWO R0 RVl R0 RV«
L GIE PEIE . TMREE INIE | RBE  TMRIF __ INTE | REIF
ol 7 “hit 3

bit 7 GIE: Global Interrupt Enable bir

1 = Enables all unmasked interrupts

0 = [hsables all interrupts

bit 6 PEIF: Periphera! Imierrupt Enable bit

| = Enables all unmasked peripheral interrupts

{} = Disables all peripheral interrupts

bit 5 TMROIE: | MRG Overllow Interrupt Enable bit
1 = Enables the TMRO interrupl

0 = Disables the TMRO interrupt
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bit 4 INTE: RBWINT External Interrupt Enable bit

1 = Enables the RBOTNT externai interrupt

0 = Disables the RBO/INT external interrupt

bit 3 RBIE: RB Porl Change Interrupt Enable bit

| = Enables the RB port change interrupt

0 = Disables the RB port change interrupt

bit 2 TMROIF: TMRO Overflow [nterrupt Flag it

1 = TMRO register has overflowed (must be cleared in software)

0 ="TMRO register did not overflow

bit | INTF: RBO/INT Exiernal Interrupt Flag bit

! = The RBG/INT extemal interrupt oecurred (must be cleared in sottware)
0 = The RB{INT external inlerrupt did not occur

bit 0 RBIF: RB Port Change Interrupt Fiag bit

| = At least une of the RB7:RB4 pins changed state; a mismatch condition
will continue (o set

the bit. Reading PORTB will end the mismarch condition and ailow the bit to
be ¢leared

(must be cleared in software).

0 - None of the RB7:RB4 pins have changed state

CPTION_REG REGISTER (ADDRESS 81h, 1B1h)

RN R RWA R R R R Rt
| RerU | wreos | rocs’ | rase | esa | sz | ssi PSI
st T Bt

RBPU: PORTB Pull-up Enable bit

I = PORT#B pull-ups are disabled

(t = PORTRB pull-ups are enabled by individual port latch values
bit 6 INTEDG: Interrupt Edge Select bit

I = Interrupt on rising edge of RBO/INT pin

0 = Interrupt on falling edge of RBO/INT pin

bit 5 TOCS: TMRO Clock Source Select bit

| = Transition on RA4/TOCKI pin

0 = Intemal instruction eycle clock (CLEG)




DEK 3133

PEPERIKSAAN AKHIR
SEMIESTERSES) i SEMESTER 112110809 KLIRSLS 3 M [.DEE
MATAPELAJARAN t MIKROPLNGAWAL KOD M- EK 3133
RUJUKAN ¥V

bit 4 TOSE: TMRO Source Edge Select bit

| = Increment en high-to-low transition on RA4/TOCK] pin
0 = Increment on low-to-high transition on RA4TOCK] pin
bit 3 PSA: Prescaler Assignment bil

1 = Prescaler is assigned to the WDIT

0 = Prescaler is assigned to the Timer) module

P52:PSD: Prescaier Rate Select hits

Bil value THRQ Rate WDOT e

100 1.2 1 1
bl 14 1 2
011 18 ([
1l 1- 15 ' A
1910 132 1. 13
14l ¥ | 1 3z
115 1128 I 6
111 1 256 Pool2a

20
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ADCOMI REGISTER {ADDRESE YFK)

Foel &3 . o Aiel  RARE AW TS
[epew Jepess [ — T = T =cke3 [ Peeee | ocea- | oamme |
T [+ 3

ADFM: & C Pese s Torrea) Sobiel bit

1B rl canben 3ol Mo 3g-Teant by A SEA20 1 ran: ap e

TR el Tl Leans S gl ra s oT ADRESL 1R et A T

MO8 AT Comeern ot D st TS BRI TON B s ed roeaa: A bodd

ADCOKI ADC DNy N .
“BICET |ADGET ADCSSs Lleck Corversion

[] EEER

L) {1 ozl

* e FIiida

1 H THLaz AT cetves P e el &7 2T gy T

1 £ T &

i Tl Siiache

1 1z R

1 - L e e e T o L T

Un:replemnted: Saad 3z
PLEOI FCFGE 2 020 Comf, -2icr S2ove biEs

PEPS L an fame | ans [ ana | ana | anz {ant | ang | veens | voer. | 2
[32% T A b IEH ¥or | Ro
RN E A 4 A | e El E 1 Ah | own [T
(1% ) = o ] A 4 2, A R wer [ A2
155 ul - ] LT -3 A h ahy | win

o i - = C & o LY A Warc CHH -
£ivl 2 [ o] £ |une- ] & & Ak Yoo | =
{3l [ o C % [ m o i -_ — e
i3 1, L & A veare | oyags |2 A LU BV
it o - A A A H) A 8 p= EH 5
121z a o A A apea L & A L' ¥z H
23 5 o . A i wEgEa | Tagp. = L] Ahi 4 40
IH o - T Ay [ vage. L L LA i
L1GL o ) o C FLY LN T T & A Ay g Asl C .
init o - | C C ] ] & o= Yis :
Lill o - o] YIIETIEE A AhG | AN .

;: niny 4% NP CsC RELY B
RAaEarang st carelik A48T A CHE ¢ oes

ril




