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DEK 3133 /DAE32203

SOALAN DALAM BAHASA MALAYSIA

BAHAGIAN A

SI (a) (i) Definisikan Mikropengawal.

(ii) Berikan empat (4) perkara yang perlu diberi perhatian untuk
memilih Mikropengawal yang sesuai.

(c)

(d)

(b)

(5 markah)

Rajah Sl(b) adalah struktur ingatan sebuah Mikropengawal. Terdapat
8 talian data dan 12 talian alamat yang dihubungkan antara CPU dan

ingatan. Dengan mengambil kira I Kb adalah bersamaan l024byte.

(i) Nyatakan saiz ruangan ingatan tersebut.

(ii) Nyatakan jenis talian bas yang akan menentukan saiz ingatan
sebuah Mikropengwal.

(4 markah)

Rajah S1(c) adalah contoh litar papan kekunci I x2pada sebuah

Mikropengawal. Lakarkan binaan litar papan kekunci yang mempunyai
saiz 3 x3,

(5 markah)

Sekiranya anda menggunakan pemasa TMR} bersama pengayun

berkelajuan 10 MHz dan Prescaler l:256,

O Kirakan masa yang diperlukan untuk TMRO menghasilkan satu

(1) limpahan dengan kiraan TMR0 bermula dari 100.

(ii) Tentukan nilai awal kiraan TMRO sekiranya limpahan berlaku

setiap 5ms.

(5 markah)
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(e) PIC16F877A menggunakan bekalan jam berfrekuensi 20MHz.

(i) Tunjukkan pengiraan untuk mengetahui tempoh masa yang

diambil oleh Mikropengawal menyelesaikan dua (2) suruhan.

(ii) Tentukan suruhan yang mampu dilaksanakan oleh

Mikropengawal dalam tempoh 10.0 ps dan 100.0 ps'

(6 markah)

(a) PICI6F877A mempunyai resolusi 10-Bit (0b1111111111:1023) bagi

penukaran analog kepada digital. Voltan rujukan adalah +4V, tentukan

nilai Saiz Langkah dan Keluaran Digital bagi ADC tersebut sekiranya

voltan masukan analog adalah 1.23V.
(Berikan jawapan dalam nombor binari mengikut turutan bif)

(8 markah)

Sekiranya saiz ingatan EEPROM sesebuah Mikropengawal adalah256

byte. Nyatakan arahan Mikroc yang sesuai untuk memenuhkan

keseluruhan ruangan ingatan tersebut dengan nilai 0bl I 1 10000.

(4 markah)

(c) Nyatakan nilai'nilai daftar dalam PIC16F877A yang ditunjukkan

dalam Rajah S2(c) selepas suruhan dibawah dilaksanakan.
(PERINGATAN:Tuliskan jawapan terakhir dalam bentuk jadual

seperti di Rajah S2(c))

(i) swAPF llh
(ii) ANDWF 12h
(iiD coMF Oeh

(iv) ADDWF 10h,w

(b)

(d)

(8 markah)

Merujuk pada Rajah S2(d), sebuah motor DC 5V disambung kepada

modul PWM pada modulasi frekuensi 5000 Hz. Nyatakan arahan

MitcroC supaya kelajuan putaran motor tersebut adalah 50 peratus

daripada kelajuan asalnya.

(5 markah)
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BAHAGIAN B

53 Rajah 53 menunjukkan sebuah sistem kawalan untuk mengekalkan suhu

sebuah bilik pada tahap 30'C hingga 40'C. Sistem ini menggunakan penderia

suhu yang mengukur suhu di antara OoC - l00oC. Keluaran litar penderia suhu

adalah voltan analog (0V-5V) yang merupakan masukan kepada lital
Mikropengawal. Terdapat dua komponen keluaran LED yang berfungsi untuk
menunjukkan tahap suhu semasa (D2:normal dan Dl:panas) dan sebuah

komponen keluaran kipas yang berfungsi untuk menyejukkan suhu bilik
sekiranya suhu tertentu dicapai. LED dan kipas akan berfungsi berdasarkan

Jadual 53. Voltan rujukan Mikropengawal adalah 5 V.

(a) Tentukan:

(i) Saiz Langkah.
(ii) Nilai ADC apabila nilai Vin pada ANO adalah 3V.
(iii) Nilai suhu dalam Celsius sekiranya V;n :2Y

(5 markah)

Sekiranya PIC menggunakan Voltan rujukan +5V, tuliskan aturcara

Milcroc yang menghasilkan proses penukaran analog kepada digital
dan seterusnya dapat mengawal suhu bilik.

(20 markah)

Litar dalam Rajah 54 beroperasi dengan memaparkan nilai pengiraan secara

menaik bermula dari nombor 0 hingga 9 dengan sela masa I saat. Pemasa

lengahan PIC adalah daripada pemasa TMR0 dengan skala 1:8 dan nilai

awalan TMR0 adalah 100. Sekiranya PIC dibekalkan pengayun, Fosc

berfrekuensi 20Mhz.

(a) Tentukan:

(i) Tempoh masa bagi limpahan TMR0 bermula dari 100 hingga

255.
(ii) Bilangan limpahan TMR0 yang diperlukan untuk mendapatkan

tempoh lengah satu (1) saat.

(5 markah)

(b)

S4



(b)
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Dengan menggunakan pemasa TMR0 binakan kod pengaturcaraan C di
mana paparan Seven Segment akan memaparkan nilai pengiraan

bermula dari 0 hingga 9 secara berterusan dengan sela masa I saat.

(NOTA: Gunakan jadual S4(b) untuk nilai-nilai binari Seven Segment)

(20 markah)

Litar dalam Rajah 55 beroperasi dengan memaparkan arah putaran motor pada

paparan LCD dan pada nyalaan LED apabila butang arah putaran ditekan.

(a) (i)
(ii)

Nyatakan frngsi pemacu ULN2003A.
Nyatakan bagaimanakah kelajuan sesebuah STEPPER MOTOR
boleh dikawal.

(b)

(5 markah)

Tuliskan kod pengaturcarazm MilcroC di mana stepper motor akan

berpusing m"ngitut arah butang yang ditekan dan seterusnya LED dan

LCD akanmemaparkan arah putaran yang dipilih'

(20 markah)
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SOALAN DALAM BAHASA INGGERIS

PART A

Ql (a) (i) Give definition of Microcontroller.

(b)

(d)

(e)

(c)

(ii) Give four (4) important aspects that require attention in choosing a

suitable Microcontroller.

(5 marks)

Figure Ql(b) shows the memory structure of microcontroller. There

are 8 data buses and 12 address buses connected between CPU and

memory. Considering 1 Kb is equal to 1024 bytes:

(D Calculate the size of the memory for this microcontroller.

(ii) Identify which type of buses will determine the memory size of
the microcontroller?

(4 marks)

Figure Ql(c) shows a sample circuit of keypad 1x2 connected to a

microcontroller. Draw the circuit of keypad with size 3 x 3'

(5 marks)

If you use TMRO timer with 10 MHz Oscillator and Prescaler l:256,

(i) calculate the time required for TMR0 to produce one (1)

Overflow when TMR0 started from 100.

(ii) Find the starting value of TMR0 to start counting when

overflow occurs every 5ms'

(5 marks)

A PICI6F877A uses a clock frequency of 20MHz

(i) show the calculation to know a time period taken by

Microcontroller to complete two (2) instructions'

(ii) Determine the instructions can be executed by microcontroller

within 10.0ps and 100.0Ps.

6

(6 marks)
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A PIC16F877A has 10-Bit resolutions (0b1111111111:1023) for
analog to digital conversion (ADC). By using the voltage reference of
t4V, determine the Step Size and Digital Output of ADC when the

analog input is 1.23V.
(REMINDER: Express your answer in binary format by following the

bit order)

(8 marks)

If the Microcontroller's EEPROM size is 256byte, identify the suitable

MilvoC instruction to load all the memory space with value of
Obl I 1 10000.

(4 marks)

(c) Find the register values in Figure Q2(c) of PIC16F877A after execute

the instruction below.
(NOTE: Write the final answer in table form like in Figure Q2(c))

(i) swAPF 1lh
(iD ANDWF 12h
(iii) coMF Oeh

(iv) ADDWF 10h,w

(b)

(d)

(8 marks)

Refer to Figure 52 (d), a DC Motor (5V) is connected to the PWM

module at frequency modulation of 5000 Hz. Write the instructions of
MikroC to rotate the motor to 50 percent of its original speed'

(5 marks)
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PART B

Q3 Figure Q3 shows a control system to maintain room temperature between

30oC to 40'C. The system used a temperature sensor to measure the

temperature between OoC to 100'C. The output of the temperature sensor

is analog voltage (0V-5V) which is the input to the PIC circuit. There are

two LEDs as the output components which work as an indicator for the

current temperatures level (D2: normal and Dl: hot) and a fan component

as the output which operates to cool down the room temperature when a
certain temperature is achieved. LEDs and fan will functioned based on
Table Q3. Voltage reference used by PIC is 5V.

(a) Determine:
(i) Step size value.
(iD ADC result when Zi, to ANO is 3V.
(iii) Temperature value in degree Celsius when V;n:2Y.

(5 marks)

(b) If the PIC uses voltage reference of +5V, write a MilvoC
program to show the conversion process from analog to digital
and then control the room temperature.

(20 marks)

Q4 Circuit in Figure Q4 operates by showing the counter value by rising up the

number value beginning from 0 to 9 with time interval 1 second. Delay Timer

PIC is from Hardware Timer (TMR0) with prescaler 1:8 and preload value

TMRQ is set to 100. If the PIC is provided with oscillator frequency, Fosc 20

MHz,

(a) Determine:

(D The period for TMR0 to overflow starting from 100 to 255.

(ii) Number of TMR0 overflows required to get 1 second delay.

(5 marks)

By using the TMR0 Timer write a C program where the Seven

Segment display will show counting value from 0 to 9 continuously
with time interval 1 second.
(NOTE: Use the Table 54 (b) for Seven Segment binary number)

(b)

(20 marks)
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Q5 Circuit in Figure Q5 operates by showing the direction of stepper motor

rotation into LCD display and also on LED when one of the direction buttons

is pressed.

(a) (D Explain the tunction of ULN2003A driver.
(ii) Determine how the speed of stepper motor can be controlled.

(5 marks)

(b) write a Mikroc code which the stepper motor will rotate in the

direction of the pressed button and then the LED and the LCD will
display the selected direction of rotation.

(20 marks)

9



DEK3133 lDAE32203

PEPERIKSAAN AKHIR

PROGRAM : 3 DEEiDET / 3DAE
KOD KURSUS : DEK3l33/DA832203

| | /t.-----_l| | / xllMemory, 
ll"'ul/ *ll eni '';I l\ :ll I| | vs-l

Address
Bus

RAJAH Sl(b) / FIGURE Ql(b)

RAJAH Sl(c) / FIGURE Ql(c)

: lU2llll12
:MIKROPENGAWAL

SEMESTEWSESI
KURSUS

10



DEK 3133 /DA832203

PEPERIKSAAN AKHIR

SEMESTER/SESI
KURSUS

: IU20ll/12
:MIKROPENGAWAL

PROGRAM
KOD KURSUS

:3DEE/DET/3DAE
: DEK3l33/ DA832203

09h

l0h

llh
t2h

RAJAH S2(c) / FIGURE Q2(c)

.rt'\v('-.'

I\
\r=ul

RB6/PGC
RB7/PGD

?RCO/T1OSO/T1CKI
), RC1/T10S1/CCP2 DC MOTOR (5V)
r"

RC2/CCP1) r(W4W\Jl- |

i RC3iSCI(SCL! | \vgr vvtv vvL

..: RC4/SDI/SDA

l
',

lt

t\I
5

,}

RC5/SDO
RC6ITX/CK
RC7/ruODT

RDO/PSPO
RD1/PSP1
RD2/PSP2
RD3IPSP3
RD4/PSP4
RDsIPSP5

\.i.#-.*1'*saqq ren*a*'r-*

RAJAH S2(d) / FTGURE Q2(d)

t1



DEK3133 /D4832203

PEPERIKSAAN AKHIR

SEMESTER/SESI
KURSUS

i rr/2011/12
:MIKROPENGAWAL

PROGRAM
KOD KURSUS

:3DEE/DET/3DAE
: DEK3l33/ DA832203

RAJAH 53 / FIGURE Q3

0 - 100 l).gre. Cclclur OSCI/CLFJN RA$NT
osczclKo{JT ml

RBz
RAOANO RBSPGM
RAT/A}I1 REd
RAZAN2A/REFJCVREF RB5
RA3/AN3Ar'REF+ RB6i/PGC
RAI/TOCKI/CIOUT RB7/PGO
RA'AN4/S-S/C20UT

RcornoscvTlcKl
RE0/ANSm RC1/T1oSUCCP2
REt/AN€tr-R RCztC@.l
REZANT/CS RC3/SCTSSCL

RCIVSDI/SDA

-laannrppnrv 
RcssDo

RC6/IX'CK
RC7/ruqDT

RDOPSPO
RDl/PSP1
RDZPSP2
RD.VPSP3
R}UPSP4
RD5/PSp5
RDAPSP6
RD7'PSP7

Temoeratures LED and Fan Status
Above 39oC Fan: Rotate Gan is rotate and stop when reach at 30'C)
Above 35 oC LED Dl(Hot): ONN

LED D2Normal): OFF
Below 35oC LED Dl(Hot) : OFF

LED D2fNormal) = ON
Below 30oC Fan: Stop

JADUAL 53 / TABLE Q3

t2



DEK3133 tDAE32203

PEPERIKSAAN AKHIR

SEMESTER/SESI
KURSUS

: luz0ll/12
:MIKROPENGAWAL

PROGRAM : 3 DEEiDET / 3DAE
KOD KURSUS : DEK3133/ DAE32203

R22
1k

A
D

D
E

A
E
c
D
E
F

I
RAJAH 54 / FIGURE Q4

JADUAL 54 (b) / TABLE Q4 (b)

OSCI/CLKIN Rts{YINT
OSCZCLKOTJT RBl

RB2
RAOAI.IO RASPGM
RA1/ANl RB4
MZANZVREFJCVREF RB5
M:VAN3A/REF+ RA6/P@
R 4ToCKI/C|OUT RA7/PGi)
RA5/AN4is-s/czour

RC0/T1oSryT1CKl
REcvANsfrD Rc.t/Tlosuccp2
REI/ANdI,VF RC2/CCPl
REZANT/CS- RC3/SCI0SC_

RC4/SDUSDA
Mct-Rr/pprn-v Rcs/soo

RC6/T)(/CK
RC7/RXDT

RDOPSPO
RDI/PSPI
R@/PSP2
RDVPSPS
RD4/PSP4
R}3PSP5
ROSPSm
RD7/PSPI

Seven Segment No. Binarv value
9 01101111
8 01111111
7 000001 I 1

6 01111101
5 0l l0l101
4 01 1001 l0
a
J 01001 1 I I
2 0101101r
I 000001 10

0 001lllil

13



DEK 3l33 t DAE32203

PEPERIKSAAN AKHIR

SEMESTER/SESI
KURSUS

: luz0ll/12
:MIKROPENGAWAL

PROGRAM
KOD KURSUS

:3DEE/DET/3DAE

-: DEK3l33/D4832203

E
RW
RSu
D5
D6
D7

LED-FORWARD

RAJAH 55 / FIGURE Q5

(,Ou(,OL! A< o-Nor@@r

OSCI/CLKIN RBO/INT
OSC2/CLKOUT RB1

RB2
RAO/ANO RB3/PGM
RA1/AN1 R&I
RAZAN2/VREF-/CVREF RBs
RA3/AN3/VREF+ RB6/PGC
RA4/TOCKUCIOUT RB7/PGD
RATAM/SsC20Ur

RC0n10so/TlcKl
REO/ANs/FD- RC1/T1 OSUCCP2
RE1/AN6AF RC2/CCP1
REZANT/Cs RC3/SCK/SCI

RC4/SDI/SDA
FA-[ErvppnHV RCs/SDO

RC6/TXCK
RC7/RXDT

RDO/PSPO

RD1/PSP1
RD2/PSP2
RD3/PSP3
RD4/PSP4
RD5/PSP5
RD6PSP6
RD7/PSP7

coM
18 1C

28 2C
38 3C
48 4C
58 5C
68 6C
7B 7C

Forward
Sten # 1B 28 3B 48

ReverseI I 0 0 I
2 I 0 0 0
3 I I 0 0
4 0 I 0 0
5 0 I I 0
6 0 0 1 0
7 0 0 I I
8 0 0 0 I

JADUAL 55/ TABLE Q5

t4



DEK3t33lDAE32203

PEPERIKSAAN AKHIR

SEMESTEPJSESI iil/2}tl/r2 PROGRAM : 3DEE/DET/3DAE
KURSUS : MIKROpENGAWAL KOD KURSUS : DEK3I33|DAE32203

RUJUKAN I

FIGURE 2-3: P|C16F876A/877A REGISTER FILE MAP

Flle
Address

Fale
Address

Fil€
AddrBss

File
Address

tndirect addr (')

TMRO
PCL

STATUS
FSR

PORTA
PORTA
PORTC

PORTDIII
PT}RTE{U
PCLATH
INTCON

P}R1
PIR2

{ MFT1 L

TMR1H
TlCON
TMFTz

T2CON
SSPBUF
SSFCON
CCPR1L
CCPR1H

CCP1CON
RCSTA
TXFIEG
RCREG
CCPR2L
CCPR2H

ccP2coN
ADRESH
ADCONO

General
Purpose
Regiater

96 Bytes

Bank 0

00h
olh
02h
03h
04h
05h
06h
07h
08h
09h
oAh
oBh
0ch
oDh
oEh
oFh
10h
11h
12h
't3h
14h
15h
16h
17h
18n
19h
1Ah
1Bh
1Ch
1Dh
1Eh
't Fh
20h

lndirect ad<tr.F)

OPTION_REG
PCL

STATUS
FSFI

TFlIqA
TRISB
TRISC

TRISD{TI
TRISEII'
PCLATH
INTCON

PIEl
FIE2

PCON

SSPCON2
PFI2

SS"A3D
SSPSTAT

TXSTA
SPBRG

CMCON
(;YHSC}N

ADRESL

ADCOitl

G€r}eral
Pirrpose
Fleglster
80 Bytes

acoesses
70h-7Fh

Bank 1

80h
e1h
82h
83h
84h
85h
86h
87h
88h
8Sh
8Ah
8Bh
8Ch
8Dh
8Eh
8Fh
s0h
91h
92h
93h
94h
95h
e6h
s7h
g8h
g9h
9Ah
9Bh
9Ch
90h
9Eh
9Fh

A{rh

100h
101h
102h
103h
'104h
105h
106h
107h
'to8h
'togh
1oAh
10Bh
10ch
't0Dh
1oEh
1oFh
110h
111h
112h
113h
114h
'115h

116h
117h
11Eh
11gh
1'tAh
1'rBh
11Ch
't1Dh

11Eh
11 Fh
120h

180h
181 h
r82h
'r83h
r84h
1gsh
186h
187h
188h
189h
18Ah
18Bh
18Ch
18Dh
18Eh
18Fh
'rgoh
191h
192h
193h
194h
195h
196h
197h
198h
lESh
1gAh
lgBh
1gch
1gDh
19Eh
19Fh

lAOh

EFh
F0h

16Fh
1 70h

't7Fh

1 EFh
't Foh

lFFh7Fn FFh

@ Unimpternented data meffwy locatkrrs, read as'o'.
' Nota physical register.

l{ote 1: These registers are rFt imdarnerited m the PIC16F876A.
2i Th€se registers are reserved; maintain th€se regisiers dear.

lndirect addr.('l
TT\'RO
PCL

STATUS
FSR

PORTB

PCTATH
INTCON
EEDATA
EEADR
EFNATH
EEADRI{

Gerieral
PurpG€
Regi$t€r
16 gnes

GerEral
Prts?ose
Register
80 Bytes

accesses
70h-7Fh

Bank 2

Indirect addr,f)
OPT}ON REG

PCL
STATUS

FSR

TRISB

PCLATH
INTCON

EECONl
EECON2

Reserrreda
Reserved(4

G€neral
Purpo€e
Register
16 Eytes

General
PurFose
Fl€glster
80 Bytes

accesses
70h - 7Fh

Banh 3

15



DEK3l33 /D4E32203

PEPERIKSAAI\ AKHIR

SEMESTER/SESI :Il/20llll2 PROGRAM : 3 DEE/DET/3 DAE
KURSUS :MIKROPENGAWAL KODKURSUS : DEK3I33|DAE32203

RUJUKAN II

Plc16F87XA

Note 1: When an llO register is modiH as a function of itself ( e.9., !,tovF Fortlts. r). tle vahe used will be that value present

on the prns themselves. For exampb, if the data latch is '1' for a pin coofigured as inpul and is dnven lon by an ertemal

device, the data will be written bact with a '0'.

2: lf this instruction is executed on the TMRO register (and where applicable. d = !-i. lhe prescalar will be cleared if

assigned lo the Trmer0 module.

3l lf Program Counter (PC) is modified, or a conditionaliest is aue, the instruetion requires hrrro cycles. Th€ second cycle |s

executed as a NoP

TABLE 15-2: PIC1GFsTXA INSTRUCTION SET

Flnsmonic,
Operands

Description Cycles
14-Bit Opcode Status

Affected Notes
MSb LSb

BYTE-ORIEHTED FILE REGISTTR OPERATIONS

ADDWF f, d
ANOWF f, d
CLRF f
CLRW
coMF f. d
DECF f, d
DECFSZ f, d
rNcF f, d
INCFSZ f, d
roRwF f, d
MOVF f, d
MOVWF I
NOP
RLF f, d
RRF f, d
SUEWF f, d
SWAPF f, d
XORWF f, d

Add W and f
AND W wih t
Clear f
Clear W
Complemenl f
Decrernent f
Decrement {, Skip if 0

lncrement f
Increment f, Skip if 0
lnclusive OR W with f
Move f
Move W to f
No Operatbn
Roiate Leff f lhrough Carry
Rotate Right I throush Cany
Subfacl W from f
Swap nibbles in I
Exclusive OR W witr f

I

t

'|

1

4

1(2)
I

I {2)
I

1

1

1

1

1

1

I

00 0111 dfff ffff
00 0101 dfff ffff
00 0001 lfff ffff
0o 0oo1 oxxx ffi
o0 1001 dfff ffff
00 0011 dfff ffff
00 101r dfff ffff
oo 1010 dfff ffff
00 1111 dfff ffff
00 0100 dfff ffff
00 1000 dfff ffff
00 0000 lfff ffff
00 0000 0s0 0000
00 1101 dfff ffff
oo 1100 dfff ffff
00 0010 dfff ffff
00 1110 dfff ffff
00 0110 dfff ffff

c,Dc.z
z
Z
z
z
z

z

z
z

a
c,Dc,z

z

1,2

1.2
I

1,2

1.2
1.2,3
{a

1,2,3
1,2

1.2

1.2

1,2
t1

{1

1.2

BIT-ORIEI{TED FILE REGISTER OPERATIO'{5

BCF f, b
BSF f, b
BTFSC f, b
BTFSS f, b

Bit Clear I
Bit Set f
Brt Tesl f, Skip if Clear
Bh Test f, Skip if Set

I

| (2)
1 (2)

0r 00bb bfff ffff
01 01bb bfff ffff
01 10bb bfff ffff
01 llbb bfff ffff

1.2
11
?

3

LITERAL AND COIITROL OPERATIOT{S

ADDLW K

ANDLW K

CALL K

CLRWDT
GOTO K

loRlw k

MOVLW K

RETFIE
RETLW K

RETURN
SLEEP
SUBLW K

XORLW K

Add Literal and W
AND Litenl wilh W
Call Subroutine
Clear Watdrdog Timer
Go to Address
lnclusrve OR LiGralwith W
Move Literal to W
Retum from Intenupt
Retum with LiGral in lV
Return fiom Subrouline
Go into Standby mode
Subtract W ftom Literal
Exclusive OR Literal with W

a

I

I

1

1

I
I

1

t

lt 11rx kkkk kkkk
r1 1001 kkkk kkkk
10 okkk kkkk kkkk
00 0000 0110 0100
lo lkkk kkkk kkkk
l1 rooo kkkk kkkk
11 ooxx kkkk kkkk
00 0000 0000 1001
LI 01xx kkkk kkkk
00 0000 0000 1000
00 0000 0110 0011
tl 11.0x kkkk kkkk
11 1010 kkkk kkkk

c.Dc,z
z

TO.PD

z

TO,PD
c,Dcz

z
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PEPERIKSAAN AKHIR

SEMESTER/SESI :M0ll/12 PROGRAM : 3DEE/DET/3DAE
KURSUS : MIKROPENGAWAL KOD KURSUS : DEK3I33/DAE32203

RUJUKAN III

Reference for MikroC functions:

Initialize LCD to
PORTD

Lcd_Init(&PORTD);

Clear LCD Lcd Cmd(Lcd CLEAR)
Read ADC
conversion at ANO

Adc_Read(0)

Convert floating
value to String

Unsigned float ABC; llvariable ABC as float
Char CBA[13]; llvafiable CBA with 13 character long
ABC: 123.456:
FloatToStr(ABC, CBA); I ICBA : "123.456" (string
format)

Show text in LCD
screen

Lcd_Out(2,l, "Hello"); // Show text "Hello" atLine2
column I

Configure Analog
inputs with Vref
using Internal Vref
+5V.

ADCON1 :0x80:

Initialize PWM Freq. Pwm Init(unsigned long freq)

PWM Change Duty
Cvcle to 75Yo

DutyCycle :751100 * 255: 191

Pwm Chanse Dutv(l91):
Enable PMW Pwm_Start0;

Receive Usart data int a: Usart_Read0;

Transmit Usart data int a: 100; Usart_Write(a);

Write Data to
EEPROM

Eeprom_Write(address, data)

Read from
EEPROM

mt a;

a : eeDrom read(address):

Looping For Unsigned int i;
for (i=1;i<=10;i++)
(
I

?????2
\
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RUJUKAN IV

Special Function Registers

TNTCON REGTSTER (ADDRESS 0Bh, 8Bh, t0Bh, 18Bh)

RAIV-0 RA&-O R /V-0 RlllV-O R/VV-O RAN-O RAN-O RM-x

GIE I PEIE ITMROIEI INTE IRBIE ITMROIFI INTF IRBIF
bit 0

bitT GIE: Global Intemrpt Enable bit
I : Enables all unmasked intemrpts
0: Disables all intemrpts
bit 5 TMR0IE: TMR0 Overflow Intemrpt Enable bit
I : Enables the TMR0 intemrpt
0: Disables the TMR0 intemrpt
bit 4INTE: RBO/INT External Intemrpt Enable bit
I : Enables the RB0/INT external intemrpt
0: Disables the RBO/INT external intemrpt
bit 2 TMR0IF: TMR0 Overflow Intemrpt Flag bit
I : TMR0 register has overflowed (must be cleared in software)
0: TMR0 register did not overflow
bit I INTF: RB0/INT External Intemrpt Flag bit
1 : The RBO/INT external intemrpt occurred (must be cleared in software)
0: The RB0/INT external intemrpt did not occur

bir 7
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RUJUKAN V

oPTloN_REG REGISTER (ADDRESS 81h, 181h)

RAIV-1 RAIV-I R ,V-1 FYW-1 R /V-1 RA/V-1 RIVV-1 RAff-1

bit 7

RBPU: PORTB Pull-up Enable bit
1 : PORTB pull-ups are disabled
0 : PORTB pull-ups are enabled by individual port latch values

bit 6INTEDG: Intemrpt Edge Select bit
1 : Interrupt on rising edge of RB0/INT pin
0: Interrupt on falling edge of RB0/INT pin
bit 5 T0CS: TMR0 Clock Source Select bit
1 : Transition on RA4/T0CKI pin
0: Internal instruction cycle clock (CLKO)
bit 4 T0SE: TMRO Source Edge Select bit
I = Increment on high-to-low transition on RA4/T0CKI pin
0 : Increment on low-to-high transition on RA4/T0CKI pin
bit 3 PSA: Prescaler Assignment bit
1 : Prescaler is assigned to the WDT
0 : Prescaler is assigned to the Timer0 module
PS2:PSO: Prescaler Rate Select bits

bit 0

000
001
010
011
100
101
1t_ 0
1t-1

1'.2
1:4
1.8
1"16
1 .32
I :64
1:128
I .256

RBF.U INTEDG TOCS TOSE PSA PS2 PS1 PSO

Bit Value TMR0 Rate WDT Rate

t9
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RUJUKAN VI

FEGISTER ll-2: ADCOHI REGISTER IAEIORESS $Fhl
RIW-$ Rrtfll u-0 U€ R/W-$ RnnL0 RJW4 RllM4l

ADFM ADC52 PCFGS FCFGI PCFGJI P6FGO

w?

bit 7 AOFI{: !tr'D RrsuE Fon$it S€lect bit

1 = R€htrusl'ified. Sir [E] t*a:l Sqrdcant biE'of AGRESil a-e tr,ad a5'0'.
0 = L€ftiustified. Six {6} Leasi Significanlts! of ADRESL re rEid as 'e'.

tit S ADC32: AID Conrer&xt Chc* Seled bit tADC€ilill bits in shided area ard in botdJ

bit 0

Itt 5-{ Unimp{ementad: Read m,'o'
Hi3{ PCFG3:?CFGo: Ar[, Psrt Cdmtrraiic[r C6.ltr,ot bits

A=Anaqinpui D= BrgiEt l{O
C/R = * €f s:alog irput drarelst#of ArT) wlage refse**es

ADCOfil
<ADC52>

AOOoilr0
<AIlCSl:tI}C3{b Clodr Coilversion

0 ut, i-o8cll
0 01 FoscJE

0 10 Fo€Ena

0 Fnc fdocl dcriued fuorn fte inee.nal fuD RC occgrbr}
L Foec/4

I 01 Fo€d1E
I t0 Foe*&4
I 11 Fnc (doch deriuedicr*the in**nalAJD RG osctaibrl

PCFG
<3:0> Ail7 tfl,6 Ail5 *f{/t AH3 4flz Ail'l A'IB l&er+ 1&rr- cn

00 00 A A A A A A A A Yoo VBB BJI'

00 0l A A A A IJEF+ A A A At*] Vea 7t1

0010 D g D A A A A A Voo Vae $]
0g t1 D D B A \hsF+ A A AN3 VEE r+Jl

01 00 D g D D A o A A Voo VsE 3r0

01 01 D D D D l/nrr+ D A ^A Att3 Vge al
01 lx D o B D D o D U 0{}
10 G0 A A A A Vnep+ VREF- A A AN3 At{2 afz

1001 D a A A A A A Voo VEa &€
l0r0 D D A A lrhep+ A A A AN3 VEB 5Jt

tg11 o p A A tJngr+ Vner- A A Att3 Al€ 4t7

t1 00 D B D A fter+ Veer- A A Atts! AN? w
ll 01 D g U D Vkr+ Vner- A A AH3 AH2 2rz

1110 D I D o D D D A Vss Vee tit!
rt tt D D o B tJner* Vnep- o A AN3 A[& ilL
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