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SULIT DEC40053: EMBEDDED SYSTEM APPLICATION

SECTION A : 60 MARKS
BAHAGIAN A : 60 MARKAH

INSTRUCTION:

This section consists of THREE (3) structured questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi TIGA (3) soalan berstruktur. Jawab SEMUA soalan

QUESTION 1
SOALAN 1

(a) Explain the function of TRISx register in I/O with an example of C language

program using bit addressable.

Terangkan fungsi pendaftar TRISx di dalam I/O berserta contoh aturcara

Bahasa C menggunakan format pengalamatan bit.

[4 marks]
[4 markah]

{b) Figure Al (b) shows the connection between input devices and output devices

with PIC microcontroller. Write the C language to configure the input/output

port using bit addressable and byte addressable.

Rajah Al(b) menunjukkan sambungan peranti masukan dan peranti keluaran
dengan pengawal mikro PIC. Tulis aturcara Bahasa C  untuk

mengkonfigurasikan  pin  masukaw'keluaran  menggunakan  format

pengalamatan bit dan byte.
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(a)

Temperature sensor

Door sensor

Smoke sensor

DEC40053: EMBEDDED SYSTEM APPLICATION

Motor

LED

> RBO RC1

» RC2 RB5

p{ RC7 RB6
Figure Al(b) / Rajah A1(b)

Buzzer

[8 marks]
[8 markah)

Given that the crystal oscillator frequency = 20MHz and the value of
TMROH:TMROL = CF27 H. Referring to Appendix 1, calculate the amount of

time generated by Timer0 if TOCON register is set to 0x04.

Diberi frekuensi pengayun = 20MHz dan nilai TMROH:TMROL =CF27H.

Merujuk kepada Lampiran 1, kirakan masa lengah yang dijana oleh Timer(

Jika pendafiar TOCON disetkan kepada 0x04.

QUESTION 2
SOALAN 2

Explain the function of prescaler to generate a large time delay.

[8 marks}]
[8 markah)

Terangkan fungsi prescaler untuk menghasilkan lengah masa yang besar.

[4 marks]
[4 markah)

SULIT
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DEC40053: EMBEDDED SYSTEM APPLICATION

Construct a single instruction to enable and disable the Timer 0 and Timer 1
interrupt, enable external hardware interrupt at RBO (INTO), RB1 (INT1), RB2
(INT2) and lastly disable all the interrupt.

Bina arahan yang diperlukan untuk membenarkan dan tidak membenarkan
gangguan Pemasa 0 dan Pemasa 1, membenarkan ‘external hardware
interrupt’ berlaku pada RBO (INTQ), RBI (INT1), RB2 (INT2) dan akhir

sekali. tidak membenarkan semua gangguan berlaku.

[8 marks]
[8 markah)

A postman has put a letter in the mailbox. If the letter falls, the buzzer will
notify the owner that he/she has received a letter. An LDR sensor is attached
at RBO at the microcontroller and a buzzer is connected at RA6. Write a source
code that shows only instrﬁction from interrupt vector table until interrupt

service routine for the process.

Seorang posmen telah memasukkan sepucuk surat ke dalam peti sural. Jika
surat itu jatuh, buzzer akan berbunyi untuk memberitahu pemilik bahawa dia
telah menerima surat. Penderia LDR dipasang pada RBO pada
mikropengawal dan penggera disambungkan pada RA6. Tuliskan aturcara
yang hanyva menunjukkan arahan daripada ‘interupt vector table’ sehingga

‘interrupt service routine’ untuk proses tersebut.

[8 marks]
(8 markah]

SULIT



SULIT DECA40053: EMBEDDED SYSTEM APPLICATION

QUESTION 3
SOALAN 3

CLO! |(a) Explain the interrupt and polling methods in a PIC18f4550 microcontroller.

Terangkan kaedah sampukan dan  tinjauan dalam  mikropengawal

PICI8F4550.

[5 marks]
[5 markah]

CLO1 {(b) ADC (analog-to-digital converter) and PWM (pulse-width modulation) are both
methods of controlling and manipulating analog signals using digital devices,
but they differ in their approach and application. Compare the differences
between ADC and PWM.

ADC (penukar analog-ke-digital) dan PWM (modulasi lebar denyut) ialah

kedua-dua kaedah mengawal dan memanipulasi isyarat analog menggunakan

peranti digital, tetapi ia berbeza dalam pendekatan dan aplikasinya.
Bandingkan perbezaan antara ADC dan PWM.

[5 marks]

[3 markah]

CLO1 |(c) PIC18f4550 has a 10-bit 13 channel Analog Digital Converter (ADC). If the
reference voltage, Vier = 3V, calculate the digital output value, D0-D9 for an
analog input, Vin = 1V and 1.4V.

PICI8f4550 mempunyai 10-bit dengan 13 saluran Penukar Analog ke Digital
(ADV). Jika voltan rujukan, V=3V, kirakan nilai keluaran digital, DO-D9
bagi masukan analog, Vie= 1V dan 1.4V.

[10 marks]
[10 markah]

5 SULIT
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SECTION B : 40 MARKS
BAHAGIAN B :40 MARKAH

INSTRUCTION:

This section consists of TWO (2) essay questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi DUA (2) soalan esei. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

A mobile robot uses an infrared sensor to detect an obstacle created. A sensor is
placed in front of it. The mobile robot is designed to perform the following task.
¢ When the sensor detects an obstacle, the led and buzzer will be
switched ‘ON’ at the same time.
e When the sensor not detects any obstacle, the led and buzzer will be
switched “OFF’ at the same time.
The infrared sensor is connected at PORT C as an input while the led and buzzer at
PORT D as an output. [llustrate the schematic circuit for the mobile robot system.

Then, write the program in C language by using PIC 18.

Robot mudah alih mengounakan penderia inframerah untuk mengesan halangan
dicipta. Sensor ini diletakkan di hadapannya.
o Apabila sensor mengesan halangan, led dan buzzer akan berfungsi
serentak pada masa yang sama.
o Apabila sensor tidak mengesan sebarang halangan, led dan buzzer
akan tidak berfungsi serentak pada masa yang sama.
Sensor inframerah disambungkan pada PORT C sebagai masukan manakala led dan
buzzer pada PORT D sebagai keluaran. Gambarkan gambarajah skematik bagi
sistem robot mudah alih. Gambarkan litar skematik untuk robot mudah alih.
Kemudian, tuliskan atur cara dalam bahasa C dengan menggunakan PIC 18.
[20 marks]
[20 markah]

SULIT



CLO2

SULIT DEC40053: EMBEDDED SYSTEM APPLICATION

QUESTION 2
SOALAN 2

A PIC18 microcontroller is used to produce Pulse Width Modulation (PWM) signal.
A switch is connected to PIC18 and used to select PWM duty cycle coming from CCP
pin of the PIC18. The operation of the PIC18 is shown in Table B2.

Table B2 / Jadual B2
Switch state / PWM Duty Cycle
Keadaon suis
Closed / Tutup 70%
Opened / Buka 30%

PIC18 used 8 MHz crystal and PWM frequency of 1 KHz. Based on Table B2,
produce C program for PIC18 to perform the operation. Switch is active low. Ignore
any time delay functions. Your design must consist of a block diagram and C

program.

Sebuah pengawalmikro PIC18 digunakan untuk menghasilkan isyarat Pulse Width
Modulation (PWM). Sebuah suis disambungkan ke PICI18 dan digunakan untuk
memilih duty cycle PWM yang datang dari pin CCP PICI8 Operasi PICIS
ditunjukkan dalam Jadual B2.

PIC18 menggunakan kristal 8 MHz dan frekuensi PWM 1 KHz. Berdasarkan Jadual
B2, terbitkan program C uniuk PIC18 melakukan operasi tersebut. Suis adalah aktif
rendah. Abaikan sebarang fungsi lengah masa. Rekabentuk anda mesti mengandungi

rajah block dan program C.
[20 marks]
[20 markah|

SOALAN TAMAT

7 SULIT



LAMPIRAN

REGISTER 11«1: TOCON: TIMERG CONTROL REGISTER

RAN-1 RAN-1 RW-1 RAN-1 RAN-1 RAM-1 RAW-1 RAN-1
TMROON | TO8BIT | TOGS | TOSE | PSA | TOPS<2.0> ‘
bit 7 bit 0

Legend:
R = Readahle kit W = Writable hit U = Unimplemented bit, read as ‘¢
-n = Value at POR 1" = Bit is set ‘0 = Bit is cleared X = Bit is tnknown
bit 7 TMROON: Tirner0 On/Off Control bit
1 = Enables Timarl
¢ = Stops Timer0
bit & TOBBIT: Timerd 8-biti168-bit Control bit

1 = Timerd is configured as an 8-bit timericounter
¥ = Timer) is configured as a 16-bit imer/counter
hit& TGCS: TimerD Clack Scurce Select bit
1 = Transition on TOCKI pin:
¢ = Internal instruction cyele clock (CLKOUT}
hit 4 TOSE: Timer0 Source Edge Sefect bit
1 = Inerement on high-to-low transition on TOCK! pin
0 = Incremeant on fow-to-high transition on TACK! pin
hit3 PSA: Timer) Prescaler Assignment bit
1 = TimerD prescaler is NOT assigned. Timer0 clotl input bypasses prescaler.
0 = Timer0 presealer is assigned. TimerD clock input comes from prescaler output.
it 2.0 TOPS«2:0>: Timer0 Prescaler Selact bits
111 = 1:2586 prescale value
110=4:128 prescale value
101 = 1:64 prescale value
L00 = 132 prescale value
011 =116 presecale value
810=148 prescale valie
a0t =14 prescale value
000 =1:2 prescale value

REGISTER 13-1: T2COMN: THMER2 CONTROL REGISTER

-0 RN R0 RAN-0 RAN-0 RAW-G RAALG RAN-D

— | TXOUTPS3 | T2OUTPS2 | T2OUTPST | T2OUTPS0 | TMR2ZON | TGWPST | T2CKPSO
bit ¥ bit o
Lagend:
R = Readable bit W = Wiritable bit L = Unimplemented bit, read ag o
-1 = Value ot POR “4" = it is set 0 = Bit is deared ¥ = Bit is unknown
hit7 Unimptemented: Read as 0°
bit 6-3 T2OUTPSHT2OUTPSY: Tuner2 Quipud Posiscale Select bits

aodd = 11 Postscale
0041 = 1:2 Posiscaie

2111 = 1:16 Pasiscale
hit 2 THRZON: Timer2 On bi
1 = Timer2 is on
G = Timer2 {s off
hit 1-0 TZOHPSLTICKP SO, Timer? Clogk Prescale Select hits
04 = Prescaler is
0t = Presealeris 4
1ix = Prescaleris 18




REGISTER 1  INTCOM: INTERRUPT CONTROL REGISTER

RAW-0 RAN-O RAN-0 R0 RAN-C RAV- W1 Ry
GIE/GIEH | PEIEGIEL | TMROIE | INTOIE | RBIE | TMROF INTDIF RBIFT
Lik 7 hit 0

Legend:

R = Readable bit W ="Writahle bit L4 = Urimiplemented bit, read as 0"

-1 = Valoe at POR 1" =B is et 0 = Bitis clearad % = Bt 13 uhknown
hit 7 GQIEMNEH: Global nterrupt Enable bit

When IPEM = o:
1 = Enables all unmasked infermipis
& = Disables all interrupts
Pihen IPEN=1;
1 = Enables oll high-priarity infemupts
3 = Disables all inferrupts
Lt 6 PEIE/GIEL: Peripheral Intenupt Ensitde bit
When iPEN = g
1 = Enables oll uhmasked pertpheral interupts
0 = Dissbles alf peripherd interrapls
When IPEN=1:
1 = Enahles all inw-prionty peripheral internupls (F GIEGIEH = 1)
1 = Disabbes all low-prority peripheral interupts
hit & THROE: TRMRO Overfiow Intemupt Enable bit
1 = Engbles the TMRD overflow nterupt
{ = Disables the TMRED owerfow interrupt
hit 4 INTOIE: INTD Extemal interrupt Enable bit
1 = Enatdes the INTO externat interrupt
= Disabies the INTO extemal intemupt
bit 3 RBIE: RE Port Change Intermupt Enable bit
1 = Enabies e RB port change intermupt
0 = Disables the BB port changs hitemupt
bit 2 TMERGIF: TMRO Owverflow Inferuept Flag bit
1 ="ThRD register fag overfiowed (st be cleared in soffware)
£ = "TRD segister dic not overfiow
bit INTOIF: INTO Extermal internapt Fiag kit
1 =The INTD external interrupt cecurred {mus! be clearad In sofiware)
= Thie INTO exdemnal interupt did not ooour
bit 0 REIF: RB Part Change Interrgst Flag it
L = #it leasi one of the RBTRB4 pins changed state {must be deared in sofiware)
0 = Nove of the RETRE4 pins have changed state




REGISTER 9-2:  INTCON2: INTERRUPT CONTROL 2 REGISTER

RiW-1 RAN-1 RAN-1 RAN-1 u-0 RAN-1 U-0 RAw-1
RBPU INTEDGO INTEDG | INTEDG2 — TMROIP — RBIP
hit7 bit §

Legend:

R = Readable hit W = \Writable bit U = Unimplemented bit, read as 0’

-n = Valse at POR ‘4* = Bit Is set 0 = Bit is cleared * = Bl s unknown
hit 7 RBPU: PORTB Puil-up Enable hit

1= All PORTB pull-ups are disabled
0= PORTE pull-ups are ehabled provided that the pin is an input and the corresponding WPUB hitis
set.

bit & INTEDGO: External lnterrupt 0 Edge Select bit
1 = Interrupt on rising edge
0= Intereupt on falling edge

Bit5 INTEDG1: Extetnal Interrupt 1 Edge Select bit
1= Interrupt on risihg edge
0= [nterrupt on falling edge

hit 4 INTEDG2: External Interrupt 2 Edge Salect bit
1 = indesrupt on rising edge
o = Interrupt on falling edge

bit % Unimplemented: Read as "¢’

hit 2 TMROIP: TMRO Overflow taterrupt Priority bit
1= High priovity
0= Low priority

hit 1 Unimplementsad: Read as '’
bit G RBIF; RE Port Change Interrupt Priority hit
1 = High priorily

0= Low pricrity



REGISTER 9-3:  INTCON3: INTERRUPT CONTROL REGISTER 3

RAN-1 RA#d-1 -0 R0 RW-0 -0 RAN-0 RANQ
wt2e |owmie | — ] wTzE | OWNTIE | — INT2IF INTIF
bit 7 bit ¢

Legend:

R = Readable Lit W = Writable bit U = Unimplementad bit, read as "0

-0 = Yalug at POR 4 = Bitis set ‘0 = Bit i cleared % = Bit is unknown
bit 7 INTZIF: INT2 External Intesrupt Priority bit

1 = High priority
0 = Low pricnty
bit 6 INTIP: INT Exiernal interrupt Priority bit
1 = High priority
0 = Low priority
bit 5 Unimplemented: Read as ‘0’
hit 4 INTZIE: INT2 External Interrupt Enable bit

¥ = Enables the INT2 extemal interrupt
O = Disables the INT2 external interrupt

hit 3 INTE: INT1 Exbernal interrupt Enable bit
1 = Ensbles the INTT extomal intenrt
0 = Disables the INT1 exteimnal interupl
bit 2 Unimplemented: Read as '’
b HST2IF: INT2 External Interrupt Fiag bit
1= The INT2 extemal interrupt oocurred (must be cleared in software)
4 = The INT2 external intermupt did not scour

bit G INTHIF; INT1T Externa! Intarrunt Flag bit

1= The INTt extemal interrunt occurred {must be cleared in soflware)
0= The INT1 exiemea! Bterrupt did not oscur



REGISTER 17-1: ADCONO: AID CONTROL REGISTER &

(121 R R RIA-G RAA-a R0 R0 RAA-G

— [ CHS=d> | GODONE ADON
bl ¥ hit 8
Legend:
R = Readalils bit W= Wiritabie U = Uninplemanted bit, read as O
-1 =Yalus at POR “I" = BH is set ' = Bit e cleared ¥ = Bitis unknown
bk 7 Unimplermented: Read a3 '0’
blE ezt CHS<4:0»: Analog Channe! Select bits

QOG0 = ANO

Sonal = AN

20010 = ANZ

G011 = AN

AHLO0 = AN

HHL01 = G

P0LEC = ARG

OD1EL = ANTIH

01060 = ANA

01341 = AKY

DlGk = ANAG

QLG5 = ANTY

1300 = AR

T1101 = &MI3

GLLAG = ANTY

SLLLE = AMIG

L0000 = ANYE

$000E = AMNEY

LO0LD = ANTB

LOOLL = N1

Lo = AN

1OLGL = A2

10120 = ApaAl

10111 = aNagt

11000 = A2t

100 = AN2E

11080 = A2t

11011 = A2yl

31100 = Reseresd

11101 = CTRIL

F1LLD = DAC

ELLLL = PVR BURZ {1 02492 D481 D98V ot Fixed Woltage Referance il
Tak # GOHDOWE: AN Converzion Status i

1 = A&/ eonversion oycie in progress, Setting this bit stards an A comversion yelk,

This it 5 aukormaticaly clearad by handware whan the A0 conversion has complabed.

4 = AT convarsion compleiedingt in progness
hitd ADDM: ADC Erabie bit

1= ADE i enatiled

O = ADC s digaiied amd coansemas no apsRrating curent

Note 10 Avaiizble on PICTSLIFAKKEE dowlees only.
o Allow greater than 5 ps Aoqulsifion time when measuring the Fixed Vollage Reference.



REGISTER 17-2: ADCON1: A/D CONTROL REGISTER 1

RIW-0 u-0 u-o u-a RAN-0 R/W-0 RIW-0 R/W-0
TRIGSEL | — | — | — ] PVCFG<1:0> NVCFG<1:0>
bit7 bit 0
Legend:
R = Readabls bit W = Writable bit U = Unimptemented bit, read as ‘0’
-n = Value at POR " = Bit is set ‘0 = Bit is cleared ¥ = Bit is unknowrn
hit 7 TRIGSEL: Special Trigger Selact bit

1 = Selects the special trigger from CTMU
0 = Selects the special trigger from CCPE

hit 6-4 Unimplemented: Read as ‘0’
bit 3-2 PVCFG<1:0>: Positive Vaoltage Reference Configuration hits

00 = A/D VREF+ conhected to internal signal, AVDD
01 = A/D VREF+ connhectad to external pin, VREF+
10 = A/MD WREF+ conhected to internal signal, FVR BUF2

11 = Reserved (hy default, A/D VREF+ connected to internal signal, AVDD)
hit 1-0 NVCFG<1:0>: Negative Voliage Reference Configuration bits

06 = A/D VREF- connectad to internal sighal, AVss
0t = A/D VREF- cohnected to extarnal pin, VREF-
10 = Reserved (by defauli, A/D VREE- connected to internal signal, AVss)

i1 = Reserved (by default, AID VREF- cohnected to internal signal, AVSS)

REGISTER 17-3: ADCON2: A/D CONTRCL REGISTER 2

RAN-D 13- RME-D RAN-0 RAN-O RAN-0 RAN-O RAG-D
ADFM | — ] ACQF<2:0> 1 ADCS<2:0>
hit 7 bit O
Lagand:
R = Readabls bit W = Writeble bit U = Unimplemented bit, read as 0’
-h = Value of POR 1" = Bit s sat 0 = Bit is ¢learad ¥ = Bit is unknown
hit 7 ADEM: AT Conversion Result Formal Select bit

1 = Rigtit justified
0 = Left justifing
hit & Uniimplemented: Read as {1’

bit -3 ACQT«2:05: /0 Acguisition time select bits. Acquisition time is the duration that the AID charge
holding capacitor remains cennectad 1o AD channe! from the insiant the SODONE bit is set unfil
canversions heqins.
oo = of¥
0L =2TaD
010 =4 TaD
011 =8TAD
140 =8 TaD
10% = 12 Tan
110 =18 Tad
111 =20 Tap
bit 2-0 ADCS<2:05: AD Conversion Cloek Seieot bits
004 = Foscl?
601 = FOSGC8
010 = Fosci32
011 = Feel™ (olock derived fom a dedicated internal oscillator = 600 kHz nominal)
100 = FoseM4
101 = Foso/t8
1170 = FOSCiRE
ikt = Frofth iclook derived from: a dedicated internel oscillator = 600 kHz nominal)
Note 1@ When the A/D clock source is selecled as FRC then the start of conversion is delayed by one instruction
nycle after the GOMDONE it is set o allow the SLEEP instruction fo be axecutad.

Vi




REGISTER 21-1: VREFCON®: FIXED VOLTAGE REFERENCE CONTROL REGISTER

R/wW-0 RAN-0 RW-0 RAN-1 U-0 u-o u-0 u-0
FVREN | FVRST | FVRS<1:0> - | - 1 =1 =
bit 7 bit0
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bltis unknown -n/n = Value at POR and BCR/Value at ali other Resets
"' = Bitis set ‘0" = Bit s cleared
bit 7 FVREN: Fixed Voltage Reference Enable bit

0 = Fixed Vollage Refarence is disabled
1 = Fixed Voliage Refershce is enabied
bit 6 FVRST: Fixed Voltage Reference Ready Flag bit
0 = Fixed Voltage Reference output is nof ready or not enabled
1 = Fixed Voltage Reference output s ready for use

bit 5-4 FVRS<1:0>: Fixed Voltage Reference Selection bits
20 = Fixed Voltage Reference Peripheral output is off
01 = Fixed Voliage Refarence Peripheral output is 1x {1.024V)
1¢ = Fixed Voltage Reference Peripheral output is 2x (2.048V )Y
11 = Fixed Voltage Reference Peripheral output is 4x {(4.096v)")

bit 3-2 Reserved: Read as '0°. Maintain these bits clear,
bit 1-C Unimplemented: Read as ‘0.
Note 1: Fixed Vbltage Reference output cannct exceed VoD,

REGISTER 10-3: ANSELA - PORTA ANALOG SELECT REGISTER

U-0 U-¢ RAMN-1 u-0 R/W-1 RAW-1 RAN-1 R/W-1

— | — | ansas | — | AnsA3 ANSA2 ANSA1 ANSAQ
bit 7 hitO
l.egend:
R = Readahie bit W = Writable bit U = Unimplemented bit, read as 0’
-it = Value at POR “' = Bitis set ‘0 = Bitis cleared x = Bit is unknown
hit 7-6 Unimplemented: Read as ‘0
hit § ANSAS: RAS Analog Select bit

1 = Digital input buifer disabled
0 = Digital input buffer enabled

bit 4 Unimplemented: Read as ‘0’
bit 3-0 ANSA<3. 0> RA=<3:0> Analog Select hit

1 = Digital input buffer disabled
& = Digital input buffer enabled

vii




REGISTER 14-1; CCPxCON: STANDARD CCPx CONTROL REGISTER

U0 U-0 RAW-0 RAN-G R0 RAW-D RAN-G RAW-0
— | =] DCxB<1.0> ! CCPxM<3.0>
bit 7 bit O
Legend:
R = Readabis bil W= Writable bit U= Unimplemented bif, read as "0’
u = Bit is unchangad x = Bit s unknown <1 =2 Vatug at POR and BORMaiug at all other Raset
“{"'= Bitis set ‘0 = Bitis clearad
Lit7-8 Unused
bit 54 DCxB<1:0x: PWM Duty Cyele Least Significant bils
Lapture mode:
Unused
Lompare mode:
Unised
EVYM miode;
These bils are the two LSbs of the PWM duty oycle, The eighl MShs are found in CCPRxL.
bit 3-0 COPxM<3:0» ECCPK Mode Select bils

3000 = Capliwre/Compere/PWM off fresals the mmodule)
6001 = Reserved

oole = Compare mode: toggle owtput on malch

o611 = Reserved

2100 = Caplure mode: every falling edge
4141, = Caplive mode: avery rising sdge
3110 = Gaplirs mods: every 41h rising edge
niii = Caplurg mode every 18th yising sdgs

1009 = Compare mide: set outpul on compars match [CCP pin is set, COPXIF is sel)
1061 = Compare mode: clear outpul on compare malch (CCOPx pin is cleared, COPXIF is sef)
1610 = Compare maode: generate software interrupt on compare malch (CCPx pin is unatfocied,
COPxIF is sely
1011 = Compare mode: Special Event Trigger {CCPx pin is unaffecied. COPxIF is sei)
TimerX {selected by CxTSEL bils) is rasel
ADON is set, starting A/D conversion if A/D module is enabled™
Lizx = PWM mode

Note 1. This feature is available on CCP3 only.

PWM period
TMR2PS*4*Tosc

PR2 = — 1

EQUATION 14-3: DUTY CYCLE RATIO

(CCPRXL:CCPxCON<35:4>)
4{PRx + 1}

Duty Cycle Ratio =

vii



Pulse Width = (CCPRxL:CCPxCON<5:4>) e
TosCc e (TMRx Prescale Value)

Pulse width = Duty cycle x Tpwm




