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The Hashemite University Department of Mechatronics Engineering
Faculty of Engineering Microprocessors and Microcontrollers Lab.

Experiment 1

PIC18F452 Assembly Instruct

This experiment focuses on the Assembly Language Instructions for PIC18F452 device.

Objectives:

1. To make the student familiar with the assembly instructions of PIC18F452 device.
2. To know the way of choosing the appropriate instructions and how to arrange them
according to the application requirements

Apparatus:
The devices used in this experiment are:

1. Programmer
2. PIC18F452 IC
3. Breadboard and electronic components as shown in Figure 1.1

ProsKit® Bx-4123
Round Hole Bread Board

Vi Wz

Figure 1.1: Equipment and devices used in the experiment.
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Microprocessors and Microcontrollers Lab.

Theoretical Background:

Microcontrollers are very important devices in the digital world, so it is necessary to know how
to program them, and in order to do this you may use assembly language instructions for
PIC18F452 device, and by referring to the device datasheet the following table (Table 1.1)
illustrates those instructions.

Table 1.1

Mnemonic, o 16-Bit Instruction Word Siatus

Operands Description Cycles — b Affected Notes
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF f,d.a |Add WREG and f L aola oldeo  EEFE EFEE |G DCZ OM N 1.2
ADDWFC  f d, a |Add WREG and Carry bit to 1 aola  oda EffE  FFEf (T, DC.Z, OV N (1,2
ANDW f,d,a |AMD WRES with i aool  0lda  EEFE EEEE (Z N 1.2
CLRF f.a Clearf i 01l1a 10la EfFE EfEf (2 2
COMF f d,a |Complement f 1 agoopl  11ds  FFEE FEEE |Z M 1. 2
CPFSEG f.a Cormpare fwith WREG skip = 1{2or3) o110 aoola EEEE FEEE |MNome 4
CPFSGT  fa |Compare fwih WREG skip » 1{2or3) |o110 o1ca E£FE  EEEE [Nome 4
CPFSLT f,a |Compare fwth WREG, skip = 1{2or3) | o110 ooca E£FE  EFEE [MNome 1.2
DECF f,d,a |Decrement f i aood  o1da  EEFE EEEE (G, DC Z, OV N (1,23, 4
DECFEZ  f d,a |Decrementf, Skipif 0 1{2or3) |ooro 11da E£fFf  EEEE (Mome 1,23, 4
OCFENZ f d, 3 |Decrementf, Skip if Mot 0 1{2or3) |oreo 11da EfFf EEEE (Mome 1,2
INCF f d,a |Increment f 1 aoplo  1ads EEEE ffEf (G DC 2, OV N 1,2 3, 4
INCFSZ f,d,a |Imerement f, Skipif O 1{2or3) |oo11 211da E££FEf  EFEE [Nome 4
INFSMZ f,d.a |Increment f, Skip if Mot O 1{2or3) |orco 10da E£FEf  EFEE [MNonme 1.2
1CR f,d,a |Inclusive OR WREG with i aool  dada  EEFE EEEE (Z N 1,2
MOVF fod,a |Mowef i 0101 oada  EEFE EFEE (2 N i
MOVFF f. . |Mowef; (source) o 1=t word 2 1100 £EfF EFFE FEEE (Mome

i, {destination) 2nd worg 1111 EE£fF  EEEE  EEEE
MOWVWF f.a Miowe WREG to f i 01la  11la EfFE  EEEE (Mome
MULWF f,a  |Multply WREG with i appd  0ala  EEFFE EEEE (Mome
NEGF fa Megate 1 9110 11os  EEFE EEEE (O DC. Z OWMN |1,2
RLCF f,d, a |Rotate Lefi f through Camy 1 aopll  o1da  EEfFE EFEE (CLZ M
RLMCF f,d.a |Riotate Lefi f (Mo Camy) 1 oloo  o1da  EEFE EEEE (Z N 1,2
RRCF f, d. a |Riotate Right f through Carry 1 aoll  oada  EEFE EFEE (CLZ M
RRHNCF f,d, a |Riotate Right f {No Camy) i oloo  dada  EEFE EEEE (Z N
SETF f.a Setf i 0110 1aca  EFFE EEEE (Mome
SUBFWE f d,a |Subiract f from WREG with 1 o101 o1ds  EFFE EEEE |G DC. Z OW M |1,2
barrow
SUBWF f,d.a |Subtract WREG from { 1 o1e1  11da EfFE EEEE (C,DC.Z OV N
SUBWFEB  f d,a [Subiract WREG from fwith 1 o1o1  1ada  EEFE EEEE (CLDC.Z OMMN |1.2
bzrroee

SWEaPF f,d,a |Swap nibbles in f i aopll  1ada  EEFE EEEE (Mone 4
TSTFSZ f,a |Testf skpidD 1{2or3) | o110 o11a E£FEf EFEE [MNome 1.2
HORWF f,d, a |Emclesive QR WRES with i aool  1ada  EEFE EEEE (Z N
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF , o, a |Bit Clear f i 1001 bbba  EFFE FEEE (Mone 1,2
B&F b, a |Bit Setf 1 1000 bbbs  EEFE EFEF (Mane 1. 2
BTFSC , o, a |Bit Test f, Skp if Clear 1{2or3) |1o11 bbba E£Ff EFEE (Nome 3.4
BTFS5 f, o, a |Bit Test f, Skip if St 1{2or3) |1o10 bbba E£fFff EFEE (Nome 3.4
ETG f,d.a |Bit Togple f 1 0111 bbba E£fff EFEE (Mome 1.2
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Microprocessors and Microcontrollers Lab.

Mnemaonic, o 16-Bit Instruction Word Siatus
Operands Description Cycles V5D ™ Affected MNotes
CONTROL OPERATIONS
B n Branc:h if Carry 142) 1110 0010 nonm onno |Mone
BM n Branch if Megative 142) 1110 0110 nonnm  onno |Mone
BMNC n Branch if Mot Carry 142) 1110 0011 noonm onno |Mone
BMM n Branch if Mot Nepative 1i2] 1110 0111 nonnm onno |Mone
BROV ri Branch if Mot Cwerflow 12} 1110 0191 onom  omoo |[Mone
BMZ ri Branch if Mot Zero 2 1110 0001 onom omono |[Mone
By n Branch if Cverflow 142 1110 0190 nnom  onno |Mone
BRA n Branch Unconditicnally 142] 1101 fmon  oonn onno |Mone
BZ n Branch if Zem 1(2]) 1110 0000 nnom onnn |Mone
CALL ns |Call subroutnelst word 2 1110 11as  kkkk  kkkk |Mone
2nd word 1111 kkkk  kkkk kikk [
CLEWDT — Clear Watchdog Timer 1 gape o000 oaoc oloa |TO, PD
CANY — Decimal Adust WREG 1 gap0 o000 dooc o111 |
GOTO i 5o to sddress st word 2 111c 1111 kkkk  kkkk |[Mone
2nd word 1111 kkkk kkkk kkkk
NOF — Mo Ciperation 1 gaoo  ooad  daoc oood |Mone
NOF — Mo Ciperation 1 1111 ooxx woooe ooex |Mone 4
PP — Pop top of return stack (TOS) 1 gaoo  ooad  daoc o1la |Mone
PLISH — Push top of rebumn stack (TOS) 1 aapo  oood  dadoc olel |Mone
RCALL n Relative Call 2 1101 1lnon nnom onnn |Mone
RESET Sioftware device RESET 1 oooo oodoo 1111 1111 |All
RETFIE s Retum from intemupt enable 2 gape o000 oool  ooos |GIENGIEH,
PEIENIEL
RETLW k Retum with Feral in WRES 2 oooo 1100 kkkk  kkkk |Mone
RETURN = Retum from Subroutine 2 Q0000 oood 0da0l aols (Mone
SLEEP — o it Standby mode i aapc  o09d  dgacc aoll |TO, PD
Mnemanic, o 16-Bit Instruction Word Siztus
Operands Description Cycles NS b Affectad MHotes
LITERAL OPERATIONS
ADDLW k Add litzral and WREG i oood 1111 kkkk  kkkk |G, DC Z,OW M
ANDLW k AMD literal wih WREG i oooo 1011 kkkk kkkk |Z. M
IORLW k Inclusive OR literal with WREG i pooo 1001 kkkk kkkk |Z. M
LFSR f i Wowe literal {12-b4) 2nd word 2 1110 1110 ooff  kkkk |Mones
o F5R 15t word 1111 oodd  kkkk kkkk
MowvLB k Wowe literal to BER=3:0= i ooad 0Ol 00a0 kkkk |Mone
MOV k Wowve literal to WRES i o0ad 1110 kkkk kkkk |Mones
MULLYY k Mulipdy litzral with WREG i ooo0 1101 kkkk  kkkk |Mones
RETLW k Retum with Iteral in WREG 2 oo0ad 1130 kkkk kkkk |Mone
SUBLW k Subtract WREG from Fera 1 ooad 1000 kkkk kkkk |C, 0C Z, WM
XORLW k Exclusive OR literal with WREG i ooad 1010 kkkk kkkk |Z N
DATA MEMORY — PROGRAM MEMORY CPERATIONS
TELRC* Table Read 2 ooOd 0000 DOaD 1000 |Mone
TELRD"s Table Resd with post-increrment ooad 00O 0000 1001 |Mone
TELRD™- Table Resd with post-decrernent ooad OO0 0000 1010 |Mone
TELRC+" Table Read with pre-increment pood  pooo  cooc 1011 |MWone
TBLWT® Table Wiie 205 oo0o0 0000 0000 1100 |Mone
TELYT "+ Table Write with post-nonement oooa 0000 000D 1101 |Mone
TBELWT"- Table Write with post-decrement oooa 0000 000D 1110 |Mone
TELWT+" Table Write with pre-ncrement ooad OO0 0000 1111 |Mone
Exp 1: PIC18F452 Assembly Instructions 3o0f4
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Procedure:

e Write a program that adding the lower 4-bits of the input data at portc to the higher 4-
bits and moving the result to portb register.

e Build the required circuit.

e Program the device and make sure the circuit is ready to turn the power on.

e Consult your Lab. Supervisor to turn the power on.

Discussion and Analysis:

Observe the execution of the code in the circuit and make your decision about your program if it
matches the application requirements or not.
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The Hashemite University Department of Mechatronics Engineering
Faculty of Engineering Microprocessors and Microcontrollers Lab.

Experiment 2

Input and Output Ports

This experiment focuses on dealing with Input and Output Ports for PIC18F452 device.

Objectives:

1. To make the student familiar with the Input and Output Ports of PIC18F452 device.
2. To know the way of choosing the port to be input or output according to the application
requirements

Apparatus:
The devices used in this experiment are:

1. Programmer
2. PIC18F452 IC
3. Breadboard and electronic components as shown in Figure 2.1

ProsKit® Bx-4123
Round Hole Bread Board

Vi Wz

Figure 2.1: Equipment and devices used in the experiment.
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Microprocessors and Microcontrollers Lab.

Theoretical Background:

PIC18F452 Microcontroller has five 1/O ports (PortA, PortB, PortC, PortD, and PortE) that can

be defined as input or output ports according to application.

Referring to PIC18F452 datasheet at chapter 9:

9.0 WO PORTS

Depending on ihe davice selscled, there are either flve
ports or three ports avallabie. Some pins of the 1D
ports are muRiplexed with an aliemate function from
the perlpnzral f2aturss on the device. In gensral, wher
a perigharal Is erabled, that pin may nof be used as 3
general purpass U0 pin,

Zach port has Ihree reglsiers for 15 operation. These
regleters arz:

+ TRIS register [data drection reglster)

v PORT reglsl:er-:rea:ls the lewals on the |:1r'5-:|1'tr1|:-
dewlce]

- LAT register {output iatch)

The data latch (LAT register) Is useful for read-mosdiy-
Wwrie l:lF‘Eraﬂl:ﬂE: on the vale that the MO |:I|'|5 al'e
driving.

91 FPORTA, TRISA and LATA
Registers

P0ORTA = @ 7-bit wige, bl-dreciional port. The conne-
sponding Data Clrection register Is TRISA. Sefling a
TRIZA bit j= 1) wil make the correspanding PORTA pin
an Input (L., put the comesponding outpus driver In &
Al-impedance mede). Cleanng a TRISA bt (= 0] wil
make the commespanding PORTA pin a0 owiput [Le., put
thee contents of the output lakch on he selacked pin).

Aeadng the PORTA reglster reads the status of the
ping, whEreas witing t it will write to the part laten,

The Data Lalch register (LATA) 6 also memary
mapped. Read-moddy-wtle operallons on e LATA
reqgleter reads and wries e laiched outpul vaue for
20ORTA

The RA4 pin & multipiexsd with e TimerD module
ciock Input 1 become the RALTICK] pin. The Rad!
TOCKI pin 15 @ Schmitt Trgger input and an apen drain
OUSpLT. All other 5.4 pot pins hawe TTL nput lzvels and
full CRADS oulput drivers.

Tnz oiher PORTA pins are muliplexed wih aralsg
Inpuis and the analog WaeF+ and Waes- inputs. The
ap=ration of each pin i5 s2leciad by claaningseting the
conal BHs In the ADCOMT rnegister (A/D Control

Reglsheri)
Hofe:  On 3 Power-on Resst, RAS and RAZRAD
are comfigured 35 analog Inputs and read

36 0. RAS and RA4 ara nmﬂ-gured a5
digital Inputs.

The TRIZA register controls the direction of the RA
pins, 2ven when ey ars being used as analog Inputs.
Thiz usar must ensurs ihe bits In the TRISA reglster are
manizined s2twnen using them as analog Inputs.

EXAMPLE 9-1: INITIALIZING PORTA

CLRF RORTA : toitlalize roxTR Dy
: Clearlng output
: daka latchas
CLRF LATR ; Rlbarnate mathod
: te clear cuatput
: daka latchas
MOVLE OXo7 : cooflgqure A/D
MOVHT RO-CONL : Ffer digital lopmbs
MOVLE OXCE , walua usad ta
: inltialize daka
; diraction
MOVNTF TRIGA : Bet mA<c3:0> 35 iloputs
: MA<S:4> &F Jutputs

FIGURE 3-1: BLOCK DIAGRAM OF

RAZ:RADANDRASPINS

RO LATA,
s
- D o —
¥eo
W LT - —
CH 80 Tt
B i 4 ;AR

T Lalch - _E
= [+ J | .LH Lo s

W TRISA,

CH LT [ Wes
A-mlmy
TR Lalzh Insiit
-~ -J

] i TR, T
Inpul

2 [

=
RO RORTA .

T gt [RAS -mlp;-

g

Tee A0 Coreartad afed LVD Module

Mete 10 LD pirs hse probecSen diodes B YO0 el VI8
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Procedure:

e Write a program that increases the value at portb by 1 if the button at portc-0 was
pressed, decreases portb value if the button at portc-1 was pressed and moving the
portb data to portd if the button at portc-2 was pressed.

e Build the required circuit.

e Program the device and make sure the circuit is ready to turn the power on.

e Consult your Lab. Supervisor to turn the power on.

Discussion and Analysis:

Observe the execution of the code in the circuit and make your decision about your program if it
matches the application requirements or not.
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Experiment 3

Wait Code Implementatio

This experiment focuses on implementing wait code using PIC18F452 device.
Objectives:

1. To make the student familiar with the wait code implementation in PIC18F452 device.
2. To know how to change the wait time according to the application requirements.

Apparatus:
The devices used in this experiment are:

1. Programmer
2. PIC18F452 IC
3. Breadboard and electronic components as shown in Figure 3.1

ProsKit® Bx-4123
Round Hole Bread Board

Figure 3.1: Equipment and devices used in the experiment.
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Theoretical Background:
One way of make delays between operations is to do a wait or delay code with the required time
Example:

WAIT:MOVLW D’1’

MOVWEF TIME3
NEXTS3: MOVLW D'100'
MOVWEF TIME2
NEXT2: MOVLW D'199'
MOVWEF TIME1
NEXT1: NOP
NOP

DECFSZ TIMEL,1
GOTO NEXT1
DECFSZ TIME2,1
GOTO NEXT2
DECFSZ TIME3,1
GOTO NEXT3
The delay time of the previous code can be calculated to give 100.007 ms.

Procedure:

e Write a code that increasing the data at portb by 1 and if the portb value was odd then
it will wait for 1 second and if it is even it will wait 2 seconds to do the next
increment.

e Build the required circuit.

e Program the device and make sure the circuit is ready to turn the power on.

e Consult your Lab. Supervisor to turn the power on.

Exp 3: Wait Code Implementation 20f3
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Discussion and Analysis:

Observe the execution of the code in the circuit and make your decision about your program if it
matches the application requirements or not.

Exp 3: Wait Code Implementation 3o0f3



The Hashemite University Department of Mechatronics Engineering
Faculty of Engineering Microprocessors and Microcontrollers Lab.

Experiment 4

Analog to Digital Converte

This experiment focuses on dealing with PIC18F452 device built in analog to digital converter.
Objectives:

1. To make the student familiar with the PIC18F452 device A/D hardware.
2. To know how to change the different A/D settings to match the application requirements.

Apparatus:
The devices used in this experiment are:

1. Programmer
2. PIC18F452 IC
3. Breadboard and electronic components as shown in Figure 4.1

ProsKit® Bx-4123
Round Hole Bread Board

Figure 4.1: Equipment and devices used in the experiment.
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Theoretical Background:

A lot of sensors in the real are analog sensors that gives analog voltages, so it is important to
know how to read the analog voltages using A/D hardware.

Referring to PIC18F452 datasheet chapter 17:

REGISTER 17-1:  ADCONO REGISTER

RAN-O RAN-0 FAN-0 R0 RAN-0 RAN-0 -0 RAN-0
ADCE1 ADCE0 CHSZ CHSE CHS0 GODONE —_ ADON
bit 7 bit O

it 7-5 ADCS1:ADCSD: AD Conversion Clock Select bits (ADCOMO bits in bold)

fimuze | <anoatapest- Clock Conversion

o a0 Fosc/2

3 [ Foscid

[ 1d Fosc/dd

3 11 FaC (chock gernved from the internal ATD BT oscilator)
1 a0 Foscid

1 [ Fosciig

1 10 Fosc/id

1 11 Fac (chock derived from the internal AD RC oscillator)

bit 5-3 CHS2:CHS0: Analog Channel Select bits
200 = ghanmel O, (AMO)
001 = chanmel 1, (ANT)
210 = ghanmel 2, (AMZ)
211 = chanmel 2, (AM3)
100 = chanmsl 4, (AN4)
101 = chanmel &, (ANS)
110 = chanmel 8, (ANB)
111 = chanmel 7, (ANT)
Mote: The FIC18F2X2 davices do not implement the full 8 A/D channels; the unimplemented
seleciions are resenved. Do not select any unimplemented channal.

it 2 GOIDONE: A'D Conwversion Status bit

1 = A/D conversion in progress |(sefting this bit staris the AD conversion which is automatically
cleared by hardware when the AT conversion is complsts)
= AD conwersion not in progress
bif 1 Unimplemented: Read as '0
bit O ADOM: AD On bit
1 = A/D converter module is powered up

o = A0 converter module is shut-off and consumes no operating current

Exp 4: Analog to Digital Converter 20f3
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REGISTER 17-2: ADCON1 REGISTER

R0 RWN-0 -0 J-0 RAN-O RA-0 R0 RWN-0
ADFM ADCE2 — — PCFGE3 PCFG2 | PCFG PCFGD
bit 7 bat O
hit 7 ADFM: A/'D Result Farmat S=lect kit
1 = Right justified. Six (G} Maost Signficant bits of ADRESH are read as 0.
0= Left justified. Six {§) Least Significant bits of ADRESL are read as '"0°.
it 6 ADCS2: AD Conversion Clock Select bit (ADCON T bits in bold)
ADCONA ADCOND Clock Conversion
=ADCE2> | =ADCS1ADCSO=
o a0 Fozc/2
[} a1l FosciB
& 10 Foeci32
2 11 Friz clock derived from the imternal AID RC osclatorn)
1 a0 Foscl4
1 a1l Fosc/16
1 10 Fosc/64
1 11 Friz (clock derived from the imernal AID RC osclanrn)
it 54 Unimplemented: Read as'0°
oit 3-0 PCFGI:PCFGD: A0 Port Configuration Control bits
PCFG | an7 | ;me | ans | ang | ANz | anz | &Nt | &no | v v CIR
<30 REF+ REF-
aaoo A A A A 4 A A A Voo ez BrD
0001 A A A A WREF+ A A & AMN3 Wes Ti1
aalp D [} o A A A A & oo Vs 20
0011 D [} o A WREF+ A A & AMN3 Wes 4i1
a1loo O D O O 4 D A A Voo 2z 30
Qo101 D [} o o WREF+ il A & AMN3 ez 21
o01lx D o} O o b 0 o C — — oin
1000 A A A A WREF+ | VREF- A & AMN3 B2 G2
1001 D D A A & A A & oo Ve G0
1910 D [} A A WREF+ A A & AMN3 Vs 2
1011 D n} A A WREF+ | VREF- A & AMN3 A2 452
1100 D [} o A WREF+ | VREF- A & AMN3 B2 3i2
1101 D D D ] Vrer+ | VRES- A & AN3 A2 212
1110 D [} o ] D il ] & oo Vs 1/0
1111 D [} o ] WREF+ | VREF- ] & AMN3 B2 2

A= Analog input D = Digital 112

CiR =# of analog input channels [ # of AT voltage references

Procedure:

e Write a code that makes a variable delay time between toggling the value of porth
depending on the analog input at ANO

e Program the device and make sure the circuit is ready to turn the power on.

e Consult your Lab. Supervisor to turn the power on.

Discussion and Analysis:

Observe the execution of the code in the circuit and make your decision about your program if it

matches the application requirements or not.

Exp 4: Analog to Digital Converter
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Experiment 5

Pulse Width Modulation

This experiment focuses on dealing with PIC18F452 device built in Pulse Width Modulation
hardware.

Objectives:

1. To make the student familiar with the PIC18F452 device PWM hardware.
2. To know how to change the different PWM settings to match the application
requirements.

Apparatus:
The devices used in this experiment are:

1. Programmer
2. PIC18F452 IC
3. Breadboard and electronic components as shown in Figure 5.1

ProsKit® Bx-4123
Round Hole Breaq Board

Figure 5.1: Equipment and devices used in the experiment.
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Theoretical Background:

PWM is existed in a lot of applications that control some systems through changing the
equivalent DC voltage, so it is important to deal with it in microcontrollers.

Referring to PIC18F452 datasheet chapter 14

REGISTER 14-1: CCP1COMN REGISTER/CCP2COMN REGISTER

U-0 U-0 ROW-0 RW-D  RW-1  RW-I  RWD  RW-D
| — | — | pcxBt | DCxB0 [ CCPaM3 | COPxM2 |CCPxM1 | CCPRMO
bit 7 it 0

bit 76 Unimplemented: Read as "0’
bit 5-4 DCxB1:DCxB0: PWM Duty Cycle bit1 and bith
Capture maoda:
Unused
Unused
PWhA mode:
Theszs bits are the two LSbs (bitt and bitd) of the 10-bit PWA duty cycle. The upper =ight bits
[DHZ=E8:DCx2) of the dufy cycle are found in CCPR=L.

bit 2-0 CCPxM3:CCPxMD: CCPx Mode Select bits
1000 = Caplure/Compare/PWM disabled (resets CCPx module)
2001 = Reserved
2010 = Compare mode, toggle output on match (CCP=IF bit is set)
10ll = Reserved
1100 = Capiure mode, every falling edgs
2101 = Caplure mode, every rising edge
2110 = Capiure mode, every 4th nsing edge
2111 = Caplure mode, every 16th rising edge
1000 = Campare maode,
Initialize CCP pin Low, on compare match foree CCP pin High (CCPIF bit is set)
1001 = Compars mads,
Initialize CCP pin High. on compare match force CCP pin Low (CCPIF bit is set)
1010 = Compare made,
Generate softwars interrupt on compare match (CCPIF bitis set, CCF pin is unaffectad)
1011 = Compars mods,
Trigger special event (CCPIF bit is s=t)
11xx = PWM mode

Exp 5: Pulse Width Modulation 20f3
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REGISTER 12-1: T2CON: TIMERZ CONMTROL REGISTER

-0 RAN-0 RAN-0 RIW-0 R0 RW-0 RAN-C RAM-0
— TOUTPS2 | TOUTPSZ | TOUTPS1 | TOUTRSD | TMR2ON | T2CKPS1 | T2CHPSO
kit 7 kit O
bit 7 Unimplemented: Read as "0’

bit 8-3 TOUTPSI:-TOUTPS0: Timer2 Cutput Pastscale Select bits

a200 = 1:1 Postscale
2201 = 1:2 Paostscale

1111 = 1:16 Posiscale
bit 2 TMR2OM: Timer2 On bit
1 =Timer2 is an
a4 = Timer2 is off
kit 1-0 T2CKPS1:TZCKPS0: Timer2 Clock Prescale Sslect bits
21 = Prescaler is 1
21 = Prescaler is 4
1x = Prescaler is 16

Procedure:

e Write a program that changes the duty cycle of the output pulses of RC2 depending
on the analog input at ANO.

e Program the device and make sure the circuit is ready to turn the power on.
e Consult your Lab. Supervisor to turn the power on.

Discussion and Analysis:

Observe the execution of the code in the circuit and make your decision about your program if it
matches the application requirements or not.
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Experiment 6

External Interrupt

This experiment focuses on dealing with PIC18F452 device built in External Interrupt handler.

Objectives:

1. To make the student familiar with the PIC18F452 device Interrupt.
2. To know how to change the different Interrupt settings to match the application
requirements.

Apparatus:
The devices used in this experiment are:

1. Programmer
2. PIC18F452 IC
3. Breadboard and electronic components as shown in Figure 6.1

ProsKit® Bx-4123
Round Hole Bread Board

Vi Wz

Figure 6.1: Equipment and devices used in the experiment.
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Theoretical Background:

Interrupt is very important in microprocessors especially in event driven routines, so it can
introduce different methods to deal with hardware.

Referring to PIC18F452 datasheet chapter 8

REGISTER &-1: INTCOMN REGISTER

R0 R0 RAN-O R0 RAnv-0 RAN-D RAA-0 R
| GIESGIEH | PEIENZIEL | TMROIE INTOIE RBIE | TMROIF | INTOIF REIF
bit 7 bit O

bit 7 GIENSIEH: Glokal Inferrupt Enable bit

1 = Enables all unmasked intermupis
o = Disables all interrupis

When IFEM = 1:

1 = Enables all high pricrity interrupts
o = Disables all interrupis

it & PEIENSIEL: Peripheral Imterrupt Enable bit

1 = Enables all unmasked peripheral interrupts
0 = Disables all peripheral interrupts
¥hen IPEM = 1:
1 = Enables all low priority peripheral intermupis
0 = Disables all low priority peripheral intermupts
kit 5 TMRME: TMRD Cverflow Interrupt Enable bit
1 = Enables the TMRD overiow interrupt
2 = Disables the TMRO overflow internupt
kit 4 INTOIE: INTO External Intermupt Enable bit
1 = Enables the INTO external interrupt

0 = Disables the INTO external interrupt

kit 3 RBIE: RE Port Change Interrupt Enable bit
1 = Enables the RB port changs infermupt
0 = Disables the RB port change intermupt

kit 2 TMROIF: TMRD Crverflow Intermupt Flag bit
1 = TMRD register has overflowsd (must be cleared in software)
2 = TMRD register did not overflow

it 1 INTOIF: INTD External Interrupt Flag bt
1 = The INTD external interrupt occurrad (must be cleared in software)
0 = The INTO external interrupt did not occur
kit 0 REBIF: RB Port Change Interrupt Flag bit
1 = At least one of the RE7:RB4 pins changed state (must be cleared in sofiware)
2 = Mone of the RET:RE4 pins have changed siate

Mote: A mismatch condition will continue to =&t this bit. Reading PORTE will 2nd the
mismaich condition and allow the bit to be cleared.
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Microprocessors and Microcontrollers Lab.

REGISTER 8-2: INTCON2 REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 u-0 R/W-1 u-o0 R/W-1
REBPU INTEDGO | INTEDG1 | INTEDG2 = TMROIP = REIP
bit 7 bit 0

bit 7 RBPU: PORTB Pull-up Enable bit
1 = All PORTB pull-ups are disabled
0 = PORTB pull-ups are enabled by individual port latch values
bit 6 INTEDGO:External Interrupt0 Edge Select bit
1 = Interrupt on rising edge
0 = Interrupt on falling edge
bit 5 INTEDG1: External Interrupt1 Edge Select bit
1 =Interrupt on rising edge
0 = Interrupt on falling edge
bit 4 INTEDG2: External Interrupt2 Edge Select bit
1 = Interrupt on rising edge
0 = Interrupt on falling edge

bit 3 Unimplemented: Read as "0’

bit 2 TMROIP: TMRO Overflow Interrupt Priority bit
1 = High priority
0 = Low priority

bit 1 Unimplemented: Read as '0'

bit 0 RBIP: BB Port Change Interrupt Priority bit
1 = High priority

0 =Low priority

Procedure:

e Write a program that calculates the number of times the button at RBO was pressed in
3 seconds time and displays it at portc.

e Program the device and make sure the circuit is ready to turn the power on.

e Consult your Lab. Supervisor to turn the power on.

Discussion and Analysis:

Observe the execution of the code in the circuit and make your decision about your program if it
matches the application requirements or not.
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