Opydywon KYNMUNG
Instruction Set

Interrupts
18F452



Opydaywon MYnKng

Tpia MmAok Ecwtepikng MvApung

* Mvnun Mpoypappatog (Program Memory)
« Mvnun Asdopevwy (Data RAM)
«  Mn mTnTikn MvAun Asdopevwy (Data EEPROM)

Ot Mvnpueg Mpoypdppatog Kat AEOOPEVWY XPNOIHOTIOIOUV OLAPOPETIKOUG
OlauAoug yila va utmapxel duvatotnta Tautoxpovng mpooBacng
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FIGURE 4-2:

Xaptnc Mynung MNpoypapuatog Kal ZtoiBac

AND STACK FOR
PIC18FAS2/ 252

PROGRAM MEMORY MAP

21-bit Program counter
UTTOPEL Va TTPOCTIEAAOCEL

P =20 0>

| €

CALL, RCALT., BEETITREK
REETFIE,

gy |

EETLW™W

Stmck Lewel 1

Sft=mchk Leweldl 31

RESET 'wactor

Ok

High Pricrity Int=emupt Weachor

OFEER

Lows Priormty Intermupt Westor

O 1Em

=i
Frograrn e oy

R

TFFFh

Read "0

20O

1FFFFFh

\.

7 [

7/

/

/UE-EFMH'I'IW

SOOO0oH—

~
A

LHEXPL 2 Mbyte Bfoelg
Mvnung

H ZtoiBa £xel Babog 31
\:ﬂ-inséa.(PUSH -POP)

Apxikn Aleubuvon peta
amo RESET
00000H

AUo INTERRUPT vectors
00008H
00018H

T~ On Chip FLASH Memory

32 KByte



Agiktng ZtoiBag (STACK POINTER)

STKPTR REGISTER
RIC-0 RIC-0 u-0 RAW-0 R/W-0 R/W-0 R/W-0 R/W-0

STKOVF | STKUNF sP4 SP3 SP2 SP1 SPO

bit 7 «\ hit O

Stack full bit
Stack underflow bit

Tpéxouoa TIPn otoiBag
Auvéavel ye PUSH
Meiwvetal ue POP




2T10iBa Kal oXeTI(OPEVOL KATAXWPNTEC

FIGURE 4-3: RETURN ADDRESS STACK AND ASSOCIATED REGISTERS
Retum Address Stack
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H 2toiBa £xel BaBog 31 emimeda Kat
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Tpelg kataxwpnteg TOSU, TOSH, TOSL
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otoiBac.




Mopwn Kal EKTEAECN EYTOAWY

Ot EvtoAég amoBnkevovtal otn pvnpn Mpoypdppatog o€ 2 i
4 ouvexopeva Bytes.

O petpntig mpoypappatog (PC) au€avel mavta kata duo.

[a tnv anodoTIKOTEPN AEITOUPYia TOU EMEEEPYATTH OL
EVIOAEG ekTEAOUVTAL o€ pipeline.

EXAMPLE 4-2: INSTRUCTION PIPELINE FLOW

TevD Tcyl Tcy2 Tew3 Tcy4 Tcyd
1. MOVLW 55h | Fetch 1 Execute 1
2. MOVWF PORTE Fetch 2 Execute 2
3. BRA SUB 1 Fetch 3 Execute 3
4. BSF PORTA, BIT3 (Forced NOPR) Fetch 4 Flush (mop)
5. Instruction & address SUB 1 Fetch SUB_1| Execute SIJB_1

All instructions are single cycle, except for any program branches. These take two cycles since the fetch instruction
is “flushed™ from the pipeline while the new instruction is being fetched and then executed.




Napadsiypa anoBnkevong evioAwv atnv Mviun NpoypaLatog

FIGURE 4-5:

INSTRUCTIONS IN PROGRAM MEMORY

Word Address
LSE =1 LSE = /!
Program Memory 000000h
Byte Locations — 000002h
000004h
00000&R
Instruction 1 movLw 055h 0Fh 5D 000008k
Instruction 2 GoTO 000006h EFh 03h 00000&N
Fih 00h 00000Ch
Instruction 3:  MOVFE 123h, 456h C1h 23h 00000ER
Fih RER 000010k
000012h
000014h




EXAMPLE 4-3:

TWO-WORD INSTRUCTIONS

CASE 1:

Object Code

Source Code

0110 0110 0000 0000 TSTEFSE REG1 ; 1s REM locatlicn 07

1100 0001 0010 0011 MOWEF REEZ1l, REGZ ; No, execute zZ-word lnstructiomn
1111 0100 0101 011 ; 2nd cperand heolds address of REEZ2
o010 0100 0000 OO00O0 ADDWE REG3 ; continue code

CASE 2:

Object Code Source Code

0110 0110 0000 0000 TSTFER REG1 ; 1s REM locatlion 07

1100 0001 0010 0011 MOVEF REZ1l, REGZZ ; Yes

1111 0100 0101 O110 ; 2nd operand becomes NOP

ool o100 0000 OO000 ANDWF REG3 ; continue code




MNapadsiypa (mnyaiog Kwolkac)

char temp, temp1;

void main(){
TRISB =0xFF;
TRISC =0x00;

temp=18;
temp1 = temp+PORTB;



Mapadsiypa (assembly kat yynun mpoypappatoc)

; ADDRESS OPCODE ASM

$0000 SEF04 F000 GOTO _main
S0008 S main

;memory map.c, 3 void main () {

;memory map.c, 5 TRISB =0xFF;

$0008 SOEFF MOVLW 255
S000A $6E93 MOVWF TRISB,
;memory map.c, 6 TRISC =0x00;

$000C $6A94 CLRF TRISC,
;memory map.c, 8 temp=18;

SO000E SOE12 MOVLW 18
$0010 S6E15 MOVWF _temp,
;memory map.c,9 templ = temp+PORTB;

$S0012 $5081 MOVF PORTB,
$0014 $O0F12 ADDLW 18
S0016 S6El6 MOVWF _templ, O
;memory map.c,13 :: }

$0018 $D7FF BRA $

//** Procedures locations **

//ADDRESS PROCEDURE
D —
S0008 main



GOTO Unconditional Branch

Synitax: [ label] GOTO Kk

Operands: 0D =k< 1048575

Operation: k — PC=20:1=

Status Affected: MNone

Encoding:

1st word (k=7:0=) 1110 1111 k. kkk | kkkk,
2nd word(k=19:8=)| 1111 |k, kkk| kkkk kkkk,

Description:

ZoTo allows an unconditional

branch anywhere within entire

2 Mbyte memory range. The 20-bit
value K’ is loaded into PC<=20:1=.

coTo Is always a two-cycle

instruction.




MOWVLW Mowve literal to W
Syntax: [label] MOVLW K
Cperands: D<k <255
Ciperation: Kk — W
Status Affected: MNone
Encoding: D000 1110 kkkk kkkk
Description: The eight-bit literal 'k’ is loaded
into VW
MOWWIF Move W to T
Syntax: [ label ] MOYWWIF T.al
Operands: 0=f=< 255
a < [0,1]
Operation: (W) — f
Status Affected: Mone
Encoding: o110 1l1la FEEE FEFE

Description:

Move data from W to register .
Location ' can be anywhera in the
256 byte bank. If "a’ is 0, the
Access Bank will be selected, over-
riding the BSR value_ If ‘a” = 1, then
the bank will be selected as per the
BSRK value (default).



MNapadsiypa (MyNpn 0£00UEVWY)

/ /** Variables locations **

/ / ADDRESS VARIABLE
[ mmmmm e e
S0000 STACK_O

S0001 STACK_1

$0002 STACK_2

S0003 STACK_3

S0012 STACK_18

S0013 STACK_19

S0014 STACK_20

S0015 _temp

S0016 _temp1

SOF81 PORTB

SOF93 TRISB

SOF94 TRISC



Apxeio HEX yE EKTEAECIHO
KwOIKA

:10000000 0O4EFOOFOFFFFFFFFFFOE936E946A120EES
:10001000 156E8150120F166EFFD/FFFFFFFFFFFF17

:020000040030CA
:0E000000FFFAFFFEFFFFFBFFFFFFFFFFFFFFOA

:00000001FF



Mapadsiypa KwWOIKA EYYPAWPNS O KAl AYAYYWONG
amo FLASH

unsigned shorti =0, j = 0;

unsigned short addr;

unsigned short dataRd;

unsigned short dataWr[64] =
{1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9,0,
1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9,0,
1,2,3,4,5,6,7,8,9,0,1,2,3,4,5,6,7,8,9,0,
1,2,3,4};

void main() {

ADCON1 = OxOF; /1 configure AN pins as digital
PORTB = 0;

TRISB = 0;

addr = 0x00000A30; // valid for P18F452

Flash_Erase_Write_64(addr, dataWr);
addr = 0x00000A30;
for (i=0; i< 64; i++) {
dataRd = Flash_Read(addr++);
PORTB = dataRd;
Delay_ms(500);

}
1//-1



; ADDRESS

OPCODE

;Flash_w8_e64.c,113 ::
;Flash_w8_e64.c,115 ::

$0008

$Co1C

;Flash_w8_e64.c,116 ::

$000C

$Co1D

;Flash_w8_e64.c,117 ::

$0010

SCO1E

;Flash_w8_e64.c,118 ::

$0014

$0008

;Flash_w8_e64.c,119 ::

$0016

SCFF5

;Flash_w8_e64.c,120 ::

SO01A
$001C
$001C
S001E
$0020
$0022
;flash_access.c,1 ::
$0024
$0026
;flash_access.c,5 ::
;flash_access.c,14 ::
$0026
$002A
$002C
$002E
$0030
;flash_access.c,15 ::
$0032
$0034
$0036
$0038
S003A
S003E
;flash_access.c,25 ::
$0042

$0012

$OE00
S6E15
$OEQ0
S6E16

$0012

SECOE
$S6A17
$6A18
$6A19
S6A1A

$6A1C
$6A1D
S6A1E
S6A1F
SEC04
$C000

SD7FF

ASM

F000

_Flash_Read:

FFF6

FFF7

FFF8

F000

Globallniflash_access:

_main:

F000

F000
FO1B

unsigned short i=0, j = 0;

void main() {
addr = 0x0000000;

dataRd = Flash_Read(addr);

M-t

GOTO

MOVFF

MOVFF

MOVFF

TBLRD*

MOVFF

RETURN

MOVLW
MOVWF
MOVLW
MOVWF

RETURN

CALL
CLRF
CLRF
CLRF
CLRF

CLRF
CLRF
CLRF
CLRF
CALL
MOVFF

BRA

_main

FARG_Flash_Read+0, TBLPTRL

FARG_Flash_Read+1, TBLPTRH

FARG_Flash_Read+2, TBLPTRU

TABLAT, STACK_0

_i+0, 0

_j+0, 0

Globallniflash_access
_addr, 0

_addr+1, 0

_addr+2, 0

_addr+3, 0

FARG_Flash_Read+0, 0
FARG_Flash_Read+1, 0
FARG_Flash_Read+2, 0
FARG_Flash_Read+3, 0
_Flash_Read

STACK_0, _dataRd



Opyavwon Mvnung Asdopevwy

*H pvipn dedopévwyv givatl uAomonpévn we otatikni RAM.

*KdaBe B¢on pvnpng mpoodilopiletal pe 12-bit dlevBuvon
EMTPETOVTAG HEXPL 4096 byte pvnunc.

*H pvipn eivat diatpepévn os 16 tpipata (banks) Twv 256 bytes.
Teooepa bit evog kataxwpntn (BSR) kabopilouv 10 TPNHA.

*H MvApn 6edopévwv TeptAapBavel Kataxwpntég EIOIKAG
Asttoupyiag (Special Function Registers) mou xpnoipeuouy yla
EAEYXO TOU HLIKPOEAEYTN KAl TTEPUPEPEIAKWY AEITOUPYLWV.

* 01 SFR otIc TeAeuTaieg SlEUBUVOELC TNC 15 opddac HVAKNG.

* 01 umOAOTTEC BEGELC PVANNG PTTOPOUV VA XPNOLHOTIOINO0UV WG
[evikol Kataxwpnteg (GPR)



Opyvavwon Mvnung AsdopEvwy

FIGURE 4-7: DATA MEMORY MAP FOR PIC18F252/452
BSR=3:0= Data Memorny Map
0000
— 0000 00h|  Access RAM 07Fh
Bank O - — EF"'R_ — T 0=0h
FFh ?Egh
= 0001 0oh n
I = - Bank 1 GFPR
FFh 1FFh
= 0010 00h 200h
™ Bank 2 EPR
FFh 2FFh
S 00oh 300h
— - Bank 3 GPR
FFh 3FFh
o100 400h
I— Bank 4 GPR Access Bank
AFFh 0oh
— A1 e 00h 500h Access RAM low
=009 . Banks e T e IEh
= FER — Access RAM high | 80h
500N (SFR's) FFh
— 0110 __./Whenazﬁ:
— Bank 6 Ao Unused L. Y the BSR is ignored and the
=1110 to I Read '00h M / Access Bank is usad.
— Bank 14 The first 128 bytes are General
f,f’ Purpose RAM (from Bank 0).
The second 1238 byies are
J Special Function Registers
EFFh / (from Bank 15).
=1111 00n Unused EEEE
—————  Bank15 | — — — — o EIEn /
FFh SFR FFFh
Whena=1,

the BSR is usad to specify the
FAM location that the
instruction uses.




[MTivaKoc KaTaxwpentwy £L0LKOU GKOTTOU

SPECIAL FUNCTION REGISTER MAP

TABLE 4-1:

Address MNane
FFFh ToSU
FFER TOSH
FFDh TOSL
FFCh STHKPTR
FFBh PCLATLU
FFRah PCLATH
FFoh PCL
FFah TEBLPTRU
FFTh TBLPTRH
FF&h TELPTRL
FF5h TABLAT
FF4h PRODH
FF3n PRODL
FF2h INTCOHN
FFih INTCOM2
FFOh INTCOMS
FEFh INDFO2)
FEEn | POSTINCOR)
FEDR | POSTDECOS!
FECh PREINCORE)
FEBh PLUSWDEE
FEAR FSROH
FESh FSROL
FESh WREG
FETh IMDE 1130
FEGh | POSTINC1E)
FESh | POSTDEC13
FE4h PREINC1(3)
FE3n PLUSW 13
FE2h FSR1H
FE1h FSR1L
FEOR BSR

Address
FDFh
FDENh
FDDh
FO:Ch
FDEh
FDuAh
FDSh
FD&h
FD7Th
FD&Sh
FDSh
FD<4h
FD2h
FDZh
FD1h
FDOh
FCFh
FCEh
FCDh
FCCh
FCBh
FCAh
FCoh
FC8h
FCTh
FCSh
FCSh
FC4h
FC3h
FC2Zh
FC1ih
FCOh

MName

INDF263)

POSTIMNC23

PosTDEC2P)

PREIMNC213)

PLUSW213)

FsR2H

FSR2ZL

STATUS

TMROH

TMROL

TOCOM

OSCCON

LWVDCOM

WDTCOMN

RCOM

TMR1H

TMR1L

T1COM

TMR2

PR2

T2COMN

SSPBUF

SsPADD

SSPSTAT

SEPCOMN1

SSPCONZ

ADRESH

ADRESL

ADCOMNO

ADCOMNA

Address

FEFh
FEEh
FBDh
FBCh
FEBh
FBAh
FBoSh
FBah
FBTh
FB6h
FB5h
FB4h
FB3h
FB2h
FB1h
FBOh
FAFh
FAEH
FADH
FAChH
FABH
FAAh
FAgh
FASh
FATh
FAGh
FASh
FA4h
FA3h
FAZh
FA1h
FAOh

Mame

CCPR1H

CCPRI1IL

CCP1CON

CCPR2H

CCPR2L

CCP2COM

SPBRG

RCREG

THREG

THSTA

RCSTA

EEADR

EEDATA

EECOMN2Z

EECOMNA

IPR2

FIRZ

PIE2

Address
FoFh
FoEh
FSDh
FSCh
FoaBh
FoAh
Fogh
Foah
FaTh
Fash
Fosh
Fo4h
Fo32h
FazZh
Fa1h
Fo0h
F&Fh
FBEh
FaDh
FaCh
F2Bh
FaAah
Faah
Fa8h
FaTh
Fash
Fa5sh
Fa4h
F&3h
Fa2Zh
F&1h
Fa0h

TRISEM)

TRISDA2)

TRISC

TRISB

TRISA

PORTER!

PORTD?)

PORTC

FORTB

FORTA




EEPROM MNHMH AEAOMENQN

H EERPOM dedopevwy gival avayvwolun Kat
EYYPAWIUN KATd TNV AELTOUPYIA TOU
ULKPOEAEYKTN.

Aev gival mpooBaocipn otov Xxwpo TN RAM aAAa
UTTOPEL VA TTPOOTIEAACTEL EYPECA HEOW
KATaxwpnTtwyv £101KoU oKoTToU:

EECON1

EECON2

EEDATA > 8-bit dedopéva EEPROM
EEADR -> 8-bit Oisubuvon EEPROM



EEPROM MNHMH AEAOMENQN

EXAMPLE 6-1: DATA EEPROM READ

MOWLMW DATA EE ADDR H

MOWWF  EEADR ; Data Memory Address to read

BCF EECON1, EEPGD ; Point to DATA memory

BCF EECON1, CF3ES i ARCCEBS program FLASH or Data EEPROM memory
BEF EECOR1, RD ; EEPROM Read

MOWVE EEDATR, W i W = EEDATAR

EXAMPLE 6-2: DATA EEPROM WRITE

MOVLW DATA EE ADDR i
MOWVWE  EERDR ; Data Memory Addrese to read
MOVLW DATR EE DATA i
MOVWE  EEDATA ; Data Memory Value bto write
BCF EECON1, EEPED ; Point to DATA memory
BCF EECON1, CFGES ; Accesae program FLAEH or Data EEPROM memory
BSF EECON1, WREHN ; Enable writes
BCF INTCON, GIE ; Disable interrupts
Required MOWVLW 55h i
Segquencs MOVWE  EECONZ ; Write s5h
MOVLW ARh i
MOVHEF EECONZ2 ;i Write Aah
ESF EECON1, WR i 5et WR bit to begin write
BSF INTCON, GIE ; Enable interrupts
. ;i ueer code executicn
BCF EECON1, WREHN ; Disable writes on write complete (EEIF eet])




MAPAAEITMA ETTPADHZ KAl ANATNQZHZ AITO EEPROM

unsigned shorti =0, j = 0;

void main() {

PORTB = 0;
TRISB = 0;
j =4,

for (i = 0; 1 < 20u; i++)
EEprom_Write(i, j++);

for (i = 0; i < 20u; i++) {
PORTB = EEprom_Read(i);
Delay_ms(500);

3
1//~!



; ADDRESS

OPCODE

FO00
_Eeprom_Write:
L_Eeprom_Write_0:

L_Eeprom_Write_1:

FFA9
FFA8

_Eeprom_Read:

FFA9

FO00

GOTO

BTFSS
BRA
NOP
BRA

BCF
MOVFF
MOVFF
BCF
BSF
BCF
MovLwW
MOVWF
MovLW
MOVWF
BSF

BSF
BCF
RETURN

BCF
MOVFF
BCF

BSF
MOVFF
RETURN

_main

EECON1, 1,0
L_Eeprom_Write_1

L_Eeprom_Write_0

EECONT1, 6, 0
FARG_Eeprom_Write+0, EEADR
FARG_Eeprom_Write+1, EEDATA
EECON1, 7,0

EECON1, 2,0

INTCON, 7, 0

85

EECON2, 0

170

EECON2, 0

EECON1, 1,0

INTCON, 7, 0

EECON1, 2,0

EECONT1, 6, 0
FARG_Eeprom_Read+0, EEADR
EECONT1, 7,0

EECONT1, 0, 0

EEDATA, STACK_O



Interrupts (Alakotmec)

Ot PIC18FXX2 €xouv mOAAATAEG TTNYEC Interrupt Kat pla tepapxnon mou
ETIITPETEL 0€ KABE OLAKOTIN va £XEL UYNAN 1N XAUNAn TPOoTEPALOTNTA.

Ot AlakoTTEC UYNANC TTPOTEPALOTNTAC XpNnolpotmolouy tnv 6£on 000008H
Kal ol XapynAng mpotepatotntag tnv 6€on 000018H.

AEKa KATaxwpnTEG Xpnolgomolouvtal yia tnv Olaxeiplon twv OlaKoTwy.
« RCON

« INTCON

« INTCON2

« INTCONS3

 PIR1,PIR2

 PIE1,PIE2

 |PR1, IPR2



Aoviko Aiaypapua Interrupts

FIGURE 8-1: INTERRUPT LOGIC
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00138h

EIEGIEH




EvOeLKTIKEC TINVEC Interrupt

RBO/INTO -> e€wtepIKO interrupt uwnAng MPOTEPAIOTNTAC
PB1/INT1 ->e€wtepika interrupt pubutlopevng

PB2/INT2 TPOTEPALOTNTAC

TIMERO  -> ecwtePIKO Interrupt pubpllopevng TPOTEPALOTNTAC

PORTB  -> e€wtepiko Interrupt otav cupBei aAAayn ota pin RB4-RB7



Interrupt Service Routine

Kwolkag mou tomobeteital otnv Kaboplopevn
O€on pvnpung (interrupt vector) Kat MEPLEXEL TIC
EVEPYELEC TTOU BEAOUUE VA EKTEAECEL O
UIKPOEAEYTNG OTtav cupBel pla dlakorn.

Void interrupt() - otnv 6<on 0008H
Void interrupt_low() ->otn 6son 0018H



Interrupt Service Routine

Interrupts can be easily handled by means of reserved word
interrupt. mikroC implictly declares function interrupt which
cannot be redeclared. Its prototype is:

void interrupt(void);For P18 low priority interrupts reserved word is
interrupt_low:

void interrupt_low(void);You are expected to write your own
definition (function body) to handle interrupts in your application.

mikroC saves the following SFR on stack when entering interrupt
and pops them back upon return:

PIC12 family: W, STATUS, FSR, PCLATH
PIC16 family: W, STATUS, FSR, PCLATH
PIC18 family: FSR (fast context is used to save WREG, STATUS, BSR)



Napadsiypa Interrupt Service Routine

void interrupt() {

if (INTCON.TMROIF) {
counter++;
TMRO = 96;
INTCON.TMROF = 0;

3

else if (INTCON.RBIF) {
counter++;
TMRO = 96;
INTCON.RBIF = 0;



MNapadsiypa xpnong INTERRUPT

Xpnon twv interrupt INTO kat INT1 ywa tnv evepyonolnon
TOU peAE 1 OTNV EIKOVIKN TTAGKETA EVW EKTEAEITAL KATTOLA
AaAAN AELTOUpYLA OTOV PIKPOEAEYKTH.

RBZ/INT2Z

RB1/INT1

HEOIM 1

LEDL LED2
PORTD PORTB
(1 ]1] BO 24C04
Bl m——
B2

B3

B3




REGISTER 8-1:

bit 7

hit &6

hit &

it 4

bit 3

bit 2

it 1

bit O

Interrupt Registers (1)

INTCOMN REGISTER

-0 RAn-0 RAA-0 RAA-O RAA-0 Rrw-0 RN -0 Rif—-x
GIENGIEH FPEIEFGIEL TMROIE INTOIE RBIE TMROIF INTOIF RBIF
bit 7 bit O

GIE/GIEH: Glohal Interrupt Enable bit
When IPEN = 0

o S i ok i INTCON = 0b11010000;

When IPEM = 1:

1 = Enables all high prionty intermrupts

o = Disables all interrupts

PEIE/GIEL: Peripheral Interrupt Enable bit

When IPEMN = 0:

1 = Enables all unmasked peripheral infermupts

o = Disables all peripheral intermupts

When IPEMN = 1:

1 = Enables all low prionty peripheral intemupis

o = Disables all low priority pernpheral interrupts

TMROIE: TMRO Overflow Interrupt Enable bit

1 = Enables the TMRD overflow intermupt

o = Disables the TMRO overflow interrupt

INTOIE: INTO External Interrupt Enable it

1 = Enables the INTO extermal intermupt

o = Disables the INTO external intermupt

REBIE: RB Fort Change Intermupt Enable bit

1 = Enables the RB port change intermupt

o = Disables the RB port change interrupt

TMROIF: TMREO Owverflow Intermupt Flag bit

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

o = TMRO register did not owverflow

INTOIF: INTO Extemnal Interrupt Flag hit

1 = The INTD external intermupt occurred {must be cleared in software)

o0 = The INTD external intermupt did not occur

RBIF: RB Port Change Interrupt Flag bit

1 = At least one of the RBT7T.RB4 pins changad state (must be cleared in sofiware)

o = NMone of the RBE7V:-RB4 pins have changed state

Mote: A mismatch condition will continue to st this bit. Reading PORTEB will end the
mismatch condition and allow the bit to be cleared.




REGISTER 8-3:

hit 7

hit &

hit 5
hit 4

hit 3

hit 2
bit 1

hit 0

Interrupt Registers (2)

INTCON3 REGISTER
RAN-1 RAN-1 -0 R/W-0 RAW-0 U-0 RAW-0 RW-0
INT2IP INT1IP — INT2IE INT1IE — INT2IF INT1IF
bit 7 bit 0

INT2IP: INT2 External Interrupt Pricrity bit
1 = High priority

0 = Low priority

INT1IP: INT1 External Interrupt Priority bit
1 = High priority

0 = Low priority

Unimplemented: Read as "0’

INTZ2IE: INT2 External Interrupt Enable bit

1 =Enables the INTZ2 extemnal interrupt
0 =Disables the INT2 extemnal intermupt

INT1IE: INT1 External Interrupt Enable bit

1 =Enables the INT1 extemnal interrupt
0 =Disables the INT1 extenal intermupt

Unimplemented: Read as '0'
INT2IF: INT2 External Interrupt Flag hit

INTCON3 = 0b00001000;

1 =The INT2 external intermupt occurred (must be cleared in software)

0 =The INT2 external intermupt did not occur
INT1IF: INT1 External Interrupt Flag hit

1 =The INT1 external interrupt occurred (must be cleared in software)

0 =The INT1 external interrupt did not occur



Interrupt Registers (2)

REGISTER 8-10: RCON REGISTER

RIW-0 U0 U0 RIW-1 R-1 R-1 RIW-0  RMW-D
IPEN — — RI TO PD POR BOR
hit 7 hit 0

bit 7 IPEN: Interrupt Prionty Enable bit
1 = Enable priorty levels on interrupts
0 = Disable priority levels on interrupts (16CXXX Compatibility mode)

bit 6-5  Unimplemented; Read as 'l’
hit 4 RI: REsET Instruction Flag bit
For details of bit operation, see Reqister 4-3 RCON =0x80

hit 3 TO: Watchdog Time-out Flag bit

For details of bit operation, see Reqister 4-3
bit 2 PD: Power-down Detection Flag bit

For details of bit operation, see Reqister 4-3
bit1  POR: Power-on Reset Status bit

For details of bit operation, see Reqister 4-3

bit0  BOR: Brown-out Reset Status bit
For details of bit operation, see Reqister 4-3



NMNapadeiyya xpnong INTERRUPT (1)

void interrupt() {
PORTC.FO =1; //arm relay1
INTCON = 0Ob11010000; //kaBapiopog interrupt flag

void interrupt_low() {
PORTC.FO =0; //disarm relay1
INTCON3 = 0b00001000; //kaBapiopoc interrupt flag



MNapadsiypa xpnong INTERRUPT (2)

void main()

{

unsigned char i= 0x30;
TRISC = 0x00;

INTCON = 0b11010000;
INTCON3 = 0b00001000;
RCON =0x80;

Lcd8_Config(&PORTE, &PORTD, 2,1,0, 7,6,5,4,3,2,1,0);
Lcd8_Cmd(LCD_CURSOR_OFF); // Turn off blinking cursor
Lcd8_Cmd(LCD_CLEAR);  // Clear screen

Lcd8_Out(1, 1, "INTERRUPT"); // Print text on LCD
while (1){

Lcd8_Chr(2,5, i);

=

if (i>0x7A) i=0x20;



$0000
$0008
$0058
$0058
$005C
$0060
50064

;INTERRUPT_DEMO.c,1 ::
;INTERRUPT_DEMO.c,2 ::

SEF47
SEF2C
S

SCFE9
SCFEA
SCFE1
SCFE2

Kwdikac Interrupt Service Routine

FOO1
FOO0O0
_interrupt:
FO1A
FO1B
FO1C
FO1D

S0068 $8082
;INTERRUPT_DEMO.c,3 ::

S006A SOEDO

S006C  S6EF2
;INTERRUPT_DEMO.c,4 :: Y/~
S006E S L_Interrupt_end:
SO006E SCO1A FFE9

$0072  SCO1B  FFEA

S0076 SCo1C FFE1

SO007A SCO1D FFE2

SO007E S0011

void interrupt() {
PORTC.FO =1; //arm relay1

GOTO
GOTO

MOVFF
MOVFF
MOVFF
MOVFF

BSF
INTCON =
MOVLW
MOVWF

MOVFF
MOVFF
MOVFF
MOVFF
RETFIE

_main
_interrupt

FSROL, ?saveFSRO
FSROH, ?saveFSRO+1
FSR1L, ?saveFSR1
FSR1H, ?saveFSR1+1

PORTC, O, O
0b11010000;
208
INTCON, 0

?saveFSRO, FSROL
?saveFSRO+1, FSROH
?saveFSR1, FSR1L
?saveFSR1+1, FSR1H



$0018 S

$0018 SCFES8
$001C SCFD8
$0020 SCFEO
$0024 SCFE9
$0028 SCFEA
$002C SCFET1
$0030 SCFE2

Kwdikac Interrupt Service Routine

_interrupt_low:
FO1E
FO1F
F020
FO1A
FO1B
FO1C
FO1D

;INTERRUPT_DEMO.c,6 ::
;INTERRUPT_DEMO.c,7 ::

L_Low_Interrupt_end:
FFES8
FFD8
FFEO
FFE9
FFEA
FFE1

$0034 $9082
;INTERRUPT_DEMO.c,8 ::
$0036 SOE08
$0038 S6EFO
;INTERRUPT_DEMO.c,9 ::
S003A S

S003A SCO1E
S003E SCO1F
$0042 $C020
$0046 SCO1A
S004A SCo1B
S004E Sco1cC
$0052 SCo1D

$0056 $0010

FFE2

MOVFF
MOVFF
MOVFF
MOVFF
MOVFF
MOVFF
MOVFF
void interrupt_low() {
PORTC.FO =0;
BCF
INTCON3 = 0b00001000;
MOVLW
MOVWF

MOVFF
MOVFF
MOVFF
MOVFF
MOVFF
MOVFF
MOVFF
RETFIE

WREG, ?Low_saveWERG
STATUS, ?Low_saveSTATUS
BSR, ?Low_saveBSR
FSROL, ?saveFSRO

FSROH, ?saveFSRO+1
FSR1L, ?saveFSR1

FSR1H, ?saveFSR1+1

//disarm relay1

PORTC, 0, O

8
INTCON3, 0

?Low_saveWERG, WREG
?Low_saveSTATUS, STATUS
?Low_saveBSR, BSR
?saveFSRO, FSROL
?saveFSRO+1, FSROH
?saveFSR1, FSR1L
?saveFSR1+1, FSR1H

0



