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DEK 3133

SOALAN DALAM BAHASA MALAYSIA

BAHAGIAN A

S1

(a)

(b)

(i)
(ii)

(c)

(d)

(e)

Nyatakan definisi bagi Microcontroller dan berikan empat (4) perkara
yang perlu diberi perhatian untuk memilih Microcontroller yang sesuai
(5 markah)

Rajah S1(b) adalah struktur ingatan sebuah Mikropengawal. Terdapat
8 talian data dan 12 talian alamat yang dihubungkan antara CPU dan
ingatan. Dengan mengambil kira 1Kb adalah bersamaan 1024byte.

Kirakan saiz ruangan ingatan tersebut.
Apakah jenis talian bas yang akan menentukan saiz ingatan sebuah
Mikropengwal.

(4 markah)

Kira jumlah kitar suruhan bagi turutan suruhan di bawah.

Delay MOVLW 0xFF
MOVWF timer
NOP
NOP
Down DECFSZ timer
GOTO down
RETURN
(5 markah)

Sekiranya anda menggunakan pemasa TMR(O bersama pengayun
berkelajuan 20MHz dan Prescaler 1:256, kirakan masa yang
diperlukan untuk TMRO menghasilkan satu (1) limpahan (0-255).

(5 markah)

PIC16F877A menggunakan bekalan jam berfrekuensi 40MHz.
Tunjukkan pengiraan untuk mengetahui tempoh masa yang diambil
oleh Mikropengawal menyelesaikan satu (1) suruhan dan berapakah
suruhan yang mampu dilaksanakan oleh Mikropengawal dalam tempoh
5.0pus dan 125.0 ps?

(6 markah)



S2

(@)

(b)

(©)

(d)

DEK 3133

PIC16F877A mempunyai resolusi 10-Bit (Ob1111111111=1023) bagi
penukaran analog kepada digital. Voltan rujukan adalah 3V, dapatkan
nilai Saiz Langkah dan Keluaran Digital bagi ADC tersebut
sekiranya voltan masukan analog adalah 1.23V. Berikan jawapan
dalam nombor binari mengikut turutan bit.

(8 markah)

Berikan arahan MikroC yang sesuai untuk:

(i) Proses menyimpan data pada ingatan EEPROM.
(ii) Melakukan konfigurasi LCD pada PORTB.
(iii)  Mencetak perkataan DEK3133 pada paparan LCD di
kedudukan baris 2 dan lajur 2.
(6 markah)

Rajah S2(c) menunjukkan dua Mikropengawal yang berhubung antara
satu sama lain dengan menggunakan modul perkakasan USART.
Berikan arahan MikroC yang membolehkan Mikropengawal A
menyalakan kesemua LED pada Mikropengawal B. Kelajuan
penghantaran yang digunakan adalah 9600 bit/s. Tulis kod aturcara
bagi kedua-dua Mikropengawal.

(7 markah)
Merujuk pada Rajah S2(d), sebuah LED disambung kepada modul
PWM pada frekuensi 5Khz. Berikan arahan MikroC supaya nyalaan

LED tersebut adalah kurang 50 peratus daripada kecerahan asalnya.

(4 markah)



DEK 3133

BAHAGIAN B

S3

S4

Rajah S3 menunjukkan sebuah system kawalan untuk mengekalkan suhu
sebuah bilik pada tahap 30°C hingga 40°C. Sistem ini menggunakan penderia
suhu yang mengukur suhu di antara 0°C - 100°C. Keluaran litar penderia suhu
adalah voltan analog (0V-5V) yang merupakan masukan kepada litar PIC.
Terdapat dua komponen LED yang berfungsi untuk menunjukkan tahap suhu
semasa (D2:normal dan Dl:panas) dan sebuah komponen kipas yang
berfungsi untuk menyejukkan suhu bilik sekiranya suhu tertentu dicapai. LED
dan kipas akan berfungsi berdasarkan Jadual S3. Voltan rujukan PIC adalah
5V.

(a) Dapatkan :

(i)  Saiz Langkah.
(i)  Nilai ADC apabila nilai V;, pada ANO adalah 3V.
(i)  Nilai suhu dalam Celsius sekiranya V;, = 2V
(5 markah)

(b) Sekiranya PIC menggunakan Voltan rujukan +5V, tuliskan aturcara
MikroC yang menunjukkan proses penukaran analog kepada digital
dan seterusnya mengawal suhu bilik.

(20 markah)

Litar dalam Rajah S4 beroperasi dengan memaparkan nilai pengiraan secara
menaik bermula dari nombor 0 hingga 9 dengan sela masa | saat. Pemasa
lengahan PIC adalah daripada pemasa TMRO dengan skala 1:64 dan nilai
awalan TMRO adalah 131. Sekiranya PIC dibekalkan pengayun (Fosc) dengan
frekuensi 4Mhz,

(a) Dapatkan:

(i) Tempoh masa bagi limpahan TMRO bermula dari 131 hingga
255.
(ii) Bilangan limpahan TMRO yang diperlukan untuk mendapatkan
tempoh lengah satu (1) saat.
(5 markah)

(b) Dengan menggunakan pemasa TMRO binakan kod pengaturcaraan
C di mana paparan Seven Segment akan memaparkan nilai pengiraan
bermula dari 0 hingga 9 dengan sela masa | saat. Gunakan jadual
S4(b) untuk nilai-nilai binari Seven Segment.

(20 markah)



DEK 3133

SOALAN DALAM BAHASA INGGERIS

PART A

Q1

(a)

(b)

(©)

(d)

(e)

Give definition of Microcontroller and give four (4) important aspects

required attention to choose suitable Microcontroller.
(4 marks)

Figure QI(b) shows the memory structure of microcontroller. There
are 8 data buses and 12 address buses connected between CPU and
memory. Considering 1Kb is equal to 1024bytes:

(1) Calculate the size of the memory for thus microcontroller.
(1) What type of buses will determine the memory size of

the microcontroller?
(4 marks)

Base on the assembly language below, calculate the total cycle of the
instructions.

Delay MOVLW 0xFF
MOVWEF timer
NOP
NOP
Down DECFSZ timer
GOTO down
RETURN
(5 marks)

If you use TMRO timer with 20MHz Oscillator and Prescaler 1:256,
calculate the time required for TMRO to produce one (1) Overflow (0
to 255)

(5 marks)

A PIC16F877A wuses a clock frequency of 40MHz. Show the
calculation to know a time period taken by Microcontroller to
complete one (1) instruction and how many Instructions can be

executed by microcontroller within 5.0ps and 125.0us?
(6 marks)



Q2

(a)

(b)

(c)

(d)

DEK 3133

A PIC16F877A has 10-Bit resolutions (Obl111111111=1023) for
analog to 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 your answer in binary format by following the bit
order.

(8 marks)

Give suitable MikroC instruction for:
(i)  Write a data to EEPROM.
(ii) Configure LCD to be used at PORTB.
(iii) Print word DEK3133 on LCD screen at row 2 and column 2.
(6 marks)

Figure S2 (c) are two Microcontroller interconnect between each other
using the USART module hardware. Give the instructions of MikroC
that allows the Microcontroller A to lit on all LED at Microcontroller
B. Speed transmission used is 9600 bits/s. Write your code for both
microcontroller.

(7 marks)

Refer to Figure S2 (d), an LED is connected to the PWM module at
frequency 5Khz. Give the instructions of MikroC to switch on the LED
about 50 percent of its original brightness.

(4 marks)
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PART B

Q3

Q4

Figure Q3 shows a control system to maintain room temperature between
30°C to 40°C. The system is used a temperature sensor to measure the
temperature between 0°C to 100°C. The output of temperature sensor is
analog voltage (0V-5V) which is the input to the PIC circuit. There are
two LED components which work as indicator for the current
temperatures level (D2: normal and DI: hot) and a fan component which
operate to cool down the room temperature when a certain temperature is
achieved. LEDs and fan will functioned based on Table S3. Voltage
reference used by PIC is 5V.

(a) Find:
(i) Step size.
(i) ADC result when Vj, to ANO is 3V.
(iii) Temperature Value in degree celsius when V;, =2V.
(5 marks)

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

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 (TMRO) with prescaler 1:64 and preload value
TMRO is set to 131. If the PIC is provided with Oscillator frequency (Fosc) 4
MHz,

(a) Determine:

(i) Time taken for TMRO to overflow starting from 131 to 255.
(i) Number of TMRO overflows required to get 1 second delay.
(5 marks)

(b) By using the TMRO Timer write a C program where the Seven
Segment display will show counting value from 0 to 9 with time
interval 1 second. Use the Table S4 (b) for Seven Segment binary
number.

(20 marks)



DEK 3133

PEPERIKSAAN AKHIR
SEMESTER/SESI SEMESTER 1/2009/10 KURSUS : 3 DET, DEE
MATAPELAJARAN MIKROPENGAWAL KOD MP : DEK 3133
Address
Bus
Rajah S1(b) / Figure Q1(b)
Ut U1
OSCHCLKIN RBGANT DSCHOLIN REYINT fomme—  Out1
OSC2CLKCUT RB1 . OSCICLKOUT RE! frmomms UL
RE2 - RBZY ! Out3
RAG:AND RB3IPGM - RAANG RESPGM [t 14
RALAN1T RB4 4 RALANT R4 —?é'
RAZ/AN2VREFJCVREF RBS - RA2AN2*/REF- CYREF RES| 2=
RAMANIVREF- REGPGC o RAZ AN3VREF « REGPGC | st
RA4 TOCKIC 10UT RE7TPGD - RA4-TOCKIC 10UT RB7/PGD ’—Q
RAS/ANASS C20UT RAS ANA/SSIC20UT
RCOTIOSOTICK! RUBTIOSOIT ICKI e
REGANSRD  RCILTIOSICOR? REGANERD  RCITIOSICCRZ [—t
RE:ANSARR RC2/CCPY RE1VANSVE RC2CCPT =l
REZANTCS 2CISTKISCL RE2ANTACS
h RCA SOI'SDA c
FICLRADp THY RCE/SD0 KCLRVpp THY REESDC pme
RCETX K ReaTXCK |
RCTRXDT RCZRXDT -
RDO PSPG RDEPSFEY ek
RD ;PSP RDIPSPI | o
RD2PSP2 RD2PSP2
RD3/PSP3 RD¥PSP3
RD4 PSF4 RD4 504
RD5PS R0EPSPS
RDGPSFS RUEPSPE fommm
RD7:PSP7 207.55P7
PIC IEFBTTA PICIGFATTA

Rajah S2(c) / Figure Q2(c)




DEK 3133

PEPERIKSAAN AKHIR
SEMESTER/SESI SEMESTER 1/2009/10 KURSUS : 3 DET,DEE
MATAPELAJARAN MIKROPENGAWAL KOD MP : DEK 3133
U1
OSCHCLKIN RBO/INT
DSCLCLKOUT RE!
RE2Z
RAQ/ANO RBIPGM
RAT:ANT RE4
RAZIAN2NVREF-CYREF REBS
RA3ZANIVREF+ RBE/PGC
RA4.TACKIAC1OUT RB7/PGD

RAS/AN4STC20UT
RCOTI0SOTICKI
RED:ANSRD RC1T10SI/CCP2
RE1/ANSWR RC2CCPI AYAYAY,
RE2ANTICS RC3/SCKSCL
RC4/SDIFSDA
MCLRVppTHY RCE/SDC <
RCATXCK
RCTIRXDT =

Ny, LED1

ROG/PSPH
ROPSPY
ROzPSF2
RD3:/PSP3
RD4:PSP4
RDHPSPE
RD&PSPE
RO7:PSP7

PIC16FSTTA

Rajah S2(d) / Figure Q2(d)




DEK 3133

PEPERIKSAAN AKHIR
SEMESTER/SESI : SEMESTER 1/2009/10 KURSUS : 3 DET,DEE
MATAPELAJARAN : MIKROPENGAWAL KOD MP : DEK 3133
I
5V — ROOM1
T Temperature Sensor
==t 0 -100 Degree Celcius OSC VLLKIN RBINT
QSC2LCLKOUT RB7Y
R82
RAD-AMO RBAPGH
RATANI RB4
RA2/AN2NVREF-CYREF R8S
RAYANZVREF+ REGPGC
RASTOCKVCIQUT R37,PGD
RAS/ANS: SSC20UT

ROGTIOSOTICKI
REO:AM@RD RC1/THOSECCP2
RE ITANGHR RC2CCP?
RE2:ANTICS RCY¥SCK/SCL
RC4/SOFSOA
HCLRYpP/THY RZ5:SDO
ROBTXCK
RC7ARXDT
RIDASPS
RD1/PSP1
ROZPEP2
RO3PSP3
RTAPOFY
ROHASPE
ROT:PSPT

Rajah S3 / Figure Q3

Temperatures LED and Fan Status

Above 39°C Fan = Rotate (Fan is rotate and stop when reach at 30°C)
Above 35 °C LED DI(Hot) = ONN

LED D2(Normal) = OFF
Below 35°C LED Dl(Hot) = OFF

LED D2(Normal) = ON
Below 30°C Fan = Stop

Jadual S3 / Table Q3

10




DEK 3133

PEPERIKSAAN AKHIR
SEMESTER/SESI SEMESTER 1/2009/10 KURSUS : 3 DET,DEE
MATAPELAJARAN MIKROPENGAWAL KOD MP : DEK 3133
U1
OSCICLKIN REOANT
OSC2ACLKOUT B1
, B2
i RAGAND LRV S—
RAT/AN1 ey I—
i RA2ANZVREF-CVREF C1o0)
RAYANSAVREF+ RBE/PGC
RALTOCKICIOUT RE7:PGD |l
R22 R’:ww*sc"d%mmsomx:m 2 B PN B
e e T — S
RE2:ANTICS fgsscsfzggu_ - i}(; G -
801 &R | #
] FACLRA PR THY R&i:;::%g ﬁ 1 _W_l B ¢
RCTIRX’D? i I\ ha— l Ml dop A!
ROOPEPD I
el RD1PSF
ro2PSP2 |
l e
ROPSFS, ﬁ
RDT:PSP7
Rajah S4 / Figure Q4
Seven Segment No. Binary value
9 01101111
8 01111111
7 00000111
6 01111101
5 01101101
4 01100110
3 01001111
2 01011011
1 00000110
0 00111111

Jadual S4 (b) / Table Q4 (b)

11




DEK 3133

PEPERIKSAAN AKHIR
SEMESTER/SESI : SEMESTER 1/2009/10 KURSUS : 3 DET,DEE
MATAPELAJARAN : MIKROPENGAWAL KOD MP : DEK 3133
RUJUKAN 1
FIGURE 2.3: PIC16FB76A/877A REGISTER FILE MAP
Fite File File File
Address Address Address Address
~direct addr | con Indrect ader.?| gon Indicect addrt | 100n Indires: acar | 1a0n
TKRD Cin QFT:CN REG | s1h TMRC 101h OPTION RZG| 131h
=L ozn =L &2h BCL 102h ~CL 122h
STATUS G3n STATUS 83h STATUS 103n BTATUS 183h
F3R o4r FaRr £4h F3SR 104n FSR 124h
PORTA CEh TRISA g5h 108n 1235h
PORTB Chn TRISH s5h PORTR 108n TRISB 125h
FORTC orn TRiSC 87h 107h 1287h
2oRTOAN | osn TRISDAY | &en 1080 133h
PLRTEM | Con TRISEY &oh 1091 128k
SCLATH CAh SCLATH £Ah PCLATH 10AR POLATH 124N
NTLON CBh NTCON sBn INTCON 108n INTCON 12Bh
PIR1 oCh PIET h EEDATA 10Ch EECONY 1805
FIRZ con PIEZ sSCh EEADR 10Ch EECON2 120"
TMRAIL CEh PCON SER EEDATH 194 Reservedt | 12€n
THMR1H CFh &Fh SEADRE 10Fn Resarvzd® | 13Fn
TiCOk 1an s3] 110h 130h
THMR2 11h SS2CON2 ath 1110 131h
T2CON 120 ”R2 azh 112h 122h
SEFBUF 130 SSPADD 82h 113h 153h
SISPCON 14» S5PSTAT Sdh 114h 154h
CCPRIL | 152 95h 118h 155h
CCPR1H 160 S&h 1186h 156k
CCP{ZON 17+ a7h General 117k 157h
RCETA | 181 TXE A ash RaDose | 11en 1380
TXREG 1an SFBRE azh 12 Bytes 118h 158h
RCREG 14h QAR 114h 1540
CCFRZL 1Bh o4Bh 11Bh 15Bh
CCFPRzH 1Ch CMCON 9Ch 11Ch
CC&2CON | 107 CWREZON arh 11Dn a50n
ADRESKH 1Eh ADRESL JER 11Eh 19ER
ASCONG 1Fh ADCON1 “Fh 11Fh 15Fn
20" AQE 120h 1ACh
;-:’ue:::-?}—s:g Register qég’@tﬁ Qergﬁs:e‘r
Register 30 Bytes 20 Bytes 20 Bytes
96 Bytes =En 16" 1EFh
ascesses Fon ascesges 178h AcCe50% 1FGh
70h-7Fn 70h-7Fh 70h - 7Fh
TFh FFn 17Fh 1FFh
Eank O Bark 1 Bank 2 Bank 2
O vunirmplemensted data mMemory 12Caticns. reas 3% 9
¥ Not g physical regisier.
Note 1: These regisiers are not implemernsed on the PIC18F2754,
2:  These regisiers are reserved; maintain these registers clear

12




DEK 3133

SEMESTER/SESI
MATAPELAJARAN

PEPERIKSAAN AKHIR

: SEMESTER 1/2009/10
: MIKROPENGAWAL

KURSUS : 3 DET,DEE
KOD MP : DEK 3133

PIC16F87XA

RUJUKAN II

TABLE 156-2: PIC16F87XA INSTRUCTION SET
Mnamonic 14.Bit Opcode Status N
Operands vescription Lycles Msh Lsp | Affected ntes
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF f.d Add W and { 1 99 o111l Afff ffff | CDC.Z 1.2
ANDWF f.d AND W wth ? 1 ao o101 Afff fEEf z 1.2
CLRF H Clear f 1 ag o001 1ffE EEff z 2
CLRW - Clear'w 1 a0 0001 0XXX YOoL z
COMF f.d Complerent f 1 aa 1001l Afff ffff z 12
CECF f.d Decremen: 1 90 001l JEEf ffEf 7 1.2
DECFSZ f.d Decremen: {. Sxip i 0 142) 00 1011 Afff f£fff 123
INCF f.d Increment f 1 a9 1010 JAfff fEff 1.2
INCFSZ f.d Incremen: £, Skip :fJ 12 90 1111 Afff ffff 123
IORWF f.d Inciussve CR W with f 1 99 o100 Afff ffff Zz 1.2
MOVF f.d Move f 1 o0 Loon Afff ffff Z 1.2
MOYWF H Move Wicf 1 aa 0000 1f£f fEff
NOP - No Operaticn 1 a6 0000 oxxd Q000
RLF f.d Rotate Let f through Carry 1 a0 1101 Afff ffff i2
RRF f.d Rotate Right f through Carry 1 90 1100 Afff ffff c 1.2
SUSWF f.d Subtract W from: § 1 90 oo Afff ffff | CDCZ 12
W APF f.d Swap nibbles in 1 00 1110 JEEf fEff 1.2
XORWE f.d Exciusive QR W with f 1 99 o110 Afff ffEf z 12
BIT-ORIENTED FILE REGISTER OPERATIONS
CF f.b Bt Cleart 1 a1 oobk bfff fEff 1.2
BSF f.b Bit Set f 1 a1 0Lbk bEff fEff 1.2
BTFSC f.b Bit Test f. Skip of Clear 1(2) | v1  10bb kfff ffff 3
BTF35 f.b Bit Test f. Skip if Set 1i2y 01  1lbb hfff Efff 3
LITERAL AND CONTROL UPERATIONS
ADDLW k Add Litera: and W 1 11 111x kkkk kkkk| CDCZ
ANDLYY k AND _teral with W 1 11 1001 kkkk kkkk z
CaLl k Call Subroutine 2 19 ©okkk kkkk kkkk
CLRWCT - Clear Watchdog Time® 1 90 0000 g1 o106 | TOPD
GOTO k 30 10 Adcress n 19 1kkk kkkk kkkk
JORLW k Inchisive OR Literal with W i 11 1999 kkkk kkkk z
MOVLw k *ove Lteral to W 1 11 ooxx kkkk kkkk
RETFIE - Retur from Inter-upt 2 49 0000 JYO0 LOOL
RETL Retum with Literal in W 2 11 olxz kkkk kkkk
RETURN Retum from Subroutne 2 00 9000 9000 1000
SLEEP - Ge imte Standby mode 1 a0 gooa atloe oecil | TOPD
SUSLW k Subtract W from Literal 1 11 110x kkkk kkkk | CDCZ
XORLW k Exclusive OR Literal with W 1 11 1010 kkkk kkkk Z
Note 1:  When ar: 1O register 1s modcified a3 a function of :1self | e g . MOVP PORTE, L), the value used will be that value present
on the p as thenselves, For exanple. if the daza fatch is "1 for a pin candigured as input and 1s deven low by an external
dewce. the data will be writer back weha o,
2:  [Ifthis nstructon is executed on the TMRO register ianc where applcable. d = 1). the prescaler wili be cieared if
assigned to the Trerd module.
3 IfProgram Counter {PC) s madified, or a cond:tional test is true, the instruction requ 7es two cyces. The secons eycle is

executed 35 a HOE

13




DEK 3133

PEPERIKSAAN AKHIR
SEMESTER/SESI : SEMESTER 1/2009/10 KURSUS : 3 DET, DEE
MATAPELAJARAN  : MIKROPENGAWAL KOD MP : DEK 3133
RUJUKAN III

Reference for MikroC functions:

Functions

Using C Function samples

Initialize LCD to
PORTD

Led_Init(&PORTD);

Clear LCD Lcd Cmd(Led CLEAR)

Read ADC Adc_Read(0)

conversion at ANO

Convert floating Unsigned float ABC; //variable ABC as float

value to String

Char CBA[13]; //variable CBA with 13 character long
ABC = 123.456;

FloatToStr(ABC, CBA); //CBA =%123.456 (string
format)

Show text in LCD Led Out(2,1, “Hello™); // Show text “Hello” at Line 2
screen column 1
Configure Analog ADCONI1 = 0x80;

inputs with Vref
using Internal Vref
+5V.

Initialize PWM Freq. | Pwm_Init(unsigned long freq)
PWM Change Duty | DutyCycle = 75/100 * 255 =191
Cycle to 75% Pwm Change Duty(191);
Enable PMW Pwm_Start();

Receive Usart data

int a = Usart_Read();

Transmit Usart data

inta=100; Usart Write(a);

14




DEK 3133

PEPERIKSAAN AKHIR
SEMESTER/SESI SEMESTER 1/2009/10 KURSUS : 3 DET, DEE
MATAPELAJARAN MIKROPENGAWAL KOD MP : DEK 3133
RUJUKAN 1V

Special Function Registers

INTCON REGISTER (ADDRESS 0Bh, 88h, 10Bh, 18Bh)
R/W-0 R/MW-0 R/W-0 RW-0 RW-Q RW-0 RAW-0 R/AW-x
GIE PEIE TMROIE INTE RBIE TMROIF INTF RBIF

bit7

bit 0

bit 7 GIE: Global Interrupt Enable bit

1 = Enables all unmasked interrupts

0 = Disables all interrupts

bit 6 PEIE: Peripheral Interrupt Enable bit

1 = Enables all unmasked peripheral interrupts

0 = Disables all peripheral interrupts

bit 5 TMROIE: TMRO Overflow Interrupt Enable bit

1 = Enables the TMRO interrupt

0 = Disables the TMRO interrupt

bit 4 INTE: RBO/INT External Interrupt Enable bit

1 = Enables the RBO/INT external interrupt

0 = Disables the RBO/INT external interrupt

bit 3 RBIE: RB Port Change Interrupt Enable bit

1 = Enables the RB port change interrupt

0 = Disables the RB port change interrupt

bit 2 TMROIF: TMRO Overflow Interrupt Flag bit

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

0 = TMRO register did not overflow

bit 1 INTF: RBO/INT External Interrupt Flag bit

1 = The RBO/INT external interrupt occurred (must be cleared in software)
0 = The RBO/INT external interrupt did not occur

bit 0 RBIF: RB Port Change Interrupt Flag bit

1 = At least one of the RB7:RB4 pins changed state; a mismatch condition
will continue to set

the bit. Reading PORTB will end the mismatch condition and allow the bit to
be cleared

(must be cleared in software).

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

15




DEK 3133

PEPERIKSAAN AKHIR
SEMESTER/SESI ' SEMESTER 1/2009/10 KURSUS : 3 DET,DEE
MATAPELAJARAN ~ MIKROPENGAWAL KOD MP : DEK 3133
RUJUKAN V
OPTION_REG REGISTER (ADDRESS 81h, 181h)
RW-1 RW-1 RW-1  RMW- RW-T RW-T RMW-T R
| REPC | INTECG | Tocs | TosE | Psa | Ps2 | Ps1 Pso |
bit 7 bitd

RBPU: PORTB Pull-up Enable bit

1 = PORTB pull-ups are disabled

0 = PORTB pull-ups are enabled by individual port latch values
bit 6 INTEDG: Interrupt Edge Select bit

1 = 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

1 = Transition on RA4/TOCKI pin

0 = Internal instruction cycle clock (CLKO)

bit 4 TOSE: TMRO Source Edge Select bit

1 = Increment on high-to-low transition on RA4/TOCKI pin
0 = Increment on low-to-high transition on RA4/TOCKI pin
bit 3 PSA: Prescaler Assignment bit

| = Prescaler is assigned to the WDT

0 = Prescaler is assigned to the Timer0 module

PS2:PS0: Prescaler Rate Select bits

Bitvalue TMRQO Rate WDT Rate

aon 12 11
001 14 1:2
LG 18 1:4
11 118 18
100 13 115
101 154 132
110 1128 164
111 1258 1:128

16




DEK 3133

SEMESTER/SESI
MATAPELAJARAN

PEPERIKSAAN AKHIR

: SEMESTER 1/2009/10 KURSUS : 3 DET,DEE
: MIKROPENGAWAL KOD MP : DEK 3133

REGISTER 11-2:

RUJUKAN VI

ADCONY REGISTER {ADDIRESS SFh)

B2 ERYRY <0 UL R%-C =W Rl
| 20-w | epo32 | - | — | -CFG3 | PCFG2 | 2CF3° | PCYGL |
bit €
ADFI: 8.0 Rzsue “onrdt Select bit
1= Rgrneif et Sl WastSg~feantbis of ALRZ3H 361222 35 ¢
2= Let usidfes. Six18) Leas: Synif cant 215 ¢ ADRESL 27e 232 38 O
ADCS2 A0 Tonverscn Clogs Seles: 21 (ADCCOHN Bis -~ s~30ed 2723 372 0 boid!
~en 7
Rbceis |<ADESTADESD> Clock Conversian
O e
[ ¢l ~2352
[ 13 232
9 ¢ gewee forsihe inernal 40 S0 o8z st
1 2
(2 =228
1 12
1 11 &3 fre = the inernal 40 A0 cs2 30
Unimplemented: Sead 23 '3
PCFG3.PCFBO. A:D Fon Confg.-sten Cormre brs
PCES | anr | ane | ans | ana | ans | asz | ant | ano yeer- | CR
<30 & YPEF 4
303 | & | & | A | A | A | & | A | & | was | ve. | 8% |
0301 A ~ A A | WmgTe 4 A A Al | wes | T
313 | D < G A A ES A Yas | Weo | T
0311 D o &} A A EX A Ahs Kisd 44
£163 D ] G C A 2 A & oz | ne | L
153 & ] C Wmate 2 A A ARG
i1z | D O 4] C p) —_ —_ e
1303 A A A A | Vegs- | VmgE- | A A Ahs | AMND
1801 | O = A & & 4 A A Yoo | &L
1913 o A A | Vegr- | A4 2 A | ANS | Veo | o
1311 ) o A A YVags- | A A Ablis | AN2 | 42
1103 o D D A | wmrgr- | Vage- | 4 A AKS | AN2 | 32
1101 o o [« C YagE- | A A AR% | ANT | 22
1112 2 o B C C l o A Moz vz 1L
1111 fal ] D C | %===a| usgr- | I 4 ANS | AANZ 3
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