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MPLAB® IDE User's Guide

Output & H

Settings X & HE

1% $ Enable Programmer
“Save project before build”

File>Save

il OK (HisE)

B Power &R

N'Rnnnn verilog # UM%, N ASAL 400010, 2'hF1
#, RNEE, n yHHP—14L,
RAE T < >HEEM T A b % F<Enter>, <F1>
Courier New Ff:
i %1 Courier New ARG 7 151 #define START
P autoexec.bat
A AR c:\mccl8\h
KT _asm, _endasm, static
fir A 4T 1 T -Opa+, -Opa-
R 0, 1
o 0xFF, ‘A’
#MAk Courier New A AF B R file.o, H £ile [ LLEAR(AA RLKISC
44
Vikincill ik S5 mccl8 [options] file [options]
FESARL: {]) WEREOFSH: ‘B E#H errorlevel {0]1}
HIE ... REEE LT var _name [, var_ name...]
o L P SR AR void main (void)
{ ...
}
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MPLAB® XC8 PIC®/ 4w 55
A PN T MPLAB XC8 PIC I 4w #5% [ VA1 T fig
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AfgrEH T A MPASMTM{EJﬁ%&IH H 44 24 L F2 1 ) MPLAB XC8 PIC JLém#s & - Hh#iiR 75 MPASM X
B B () S I S B E R A 45 4

MPLAB® XC8 C Compiler Release Notes for PIC® MCU
BRI a8 T ORI B SR TS S, 532 MPLAB XC8 %23 H 3% docs T H 3 T 1 H IR S

FRLERITHHA
A RAE I H AT R TR EHHE S, RSN THRE BRSSO T MPLAB X IDE %% H 3k docs - H 3%
T

SO RRAS g S

B A (2020 £ 5 H)
o ARRIIAIIERRA .

}%&zI:B (2021 £ 1 A7)
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o HEIE T AR RS o X B A BB A
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PIC18 23R AR 5]

PIC18 284t i Z: A7)

AZE LI R R AL AN PIC 1E R8s o ZnBlEE %t PIC18F47KA2 844w s, (B H KT AN T Hifth 2344
FREE . AT TSR Em, B 51 PORTA B IR B & S il T k. FEg 55 M &
AN TSR %L T

PIC18 A R4

/* Find the highest PORTA value read, storing this into
the object max */

PROCESSOR 18F47K42

#include <xc.inc>

CONFIG FEXTOSC = OFF // External Oscillator Selection->Oscillator not enabled

CONFIG RSTOSC = HFINTOSC_ 1MHZ // Reset Oscillator Selection->HFINTOSC, HFFRQ=4MHz, CDIV=4:1
CONFIG CLKOUTEN = OFF // Clock out Enable bit->CLKOUT function is disabled

CONFIG PRIWAY = ON // PRLOCKED One-Way Set Enable->PRLOCK cleared/set only once
CONFIG CSWEN = ON // Clock Switch Enable bit->Writing to NOSC and NDIV is allowed
CONFIG FCMEN = ON // Fail-Safe Clock Monitor Enable->Clock Monitor enabled

CONFIG MCLRE=EXTMCLR // If LVP=0, MCLR pin is MCLR; If LVP=1, RE3 pin function is MCLR
CONFIG PWRTS=PWRT OFF // PWRT is disabled

CONFIG MVECEN=OFF // Vector table isn't used to prioritize interrupts

CONFIG IVT1WAY=ON // IVTLOCK bit can be cleared and set only once

CONFIG LPBOREN=OFF // ULPBOR disabled

CONFIG BOREN=SBORDIS // Brown-out Reset enabled, SBOREN bit is ignored

CONFIG BORV=VBOR 2P45 // Brown-out Reset Voltage (VBOR) set to 2.45V

CONFIG ZCD=OFF // ZCD disabled, enable by setting the ZCDSEN bit of ZCDCON
CONFIG PPS1WAY=0ON // PPSLOCK cleared/set only once; PPS locked after clear/set cycle
CONFIG STVREN=ON // Stack full/underflow will cause Reset

CONFIG DEBUG=OFF // Background debugger disabled

CONFIG XINST=O0OFF // Extended Instruction Set and Indexed Addressing Mode disabled
CONFIG WDTCPS=WDTCPS 31 // Divider ratio 1:65536; software control of WDTPS

CONFIG WDTE=OFF // WDT Disabled; SWDTEN is ignored

CONFIG WDTCWS=WDTCWS 7 // window open 100%; software control; keyed access not required
CONFIG WDTCCS=SC // Software Control

CONFIG BBSIZE:BBSIZE_512 // Boot Block size is 512 words

CONFIG BBEN=OFF // Boot block disabled

CONFIG SAFEN=OFF // SAF disabled

CONFIG WRTAPP=OFF // RApplication Block not write protected

CONFIG WRTB=OFF // Configuration registers (300000-30000Bh) not write-protected
CONFIG WRTC=OFF // Boot Block (000000-0007FFh) not write-protected

CONFIG WRTD=OFF // Data EEPROM not write-protected

CONFIG WRTSAF=0OFF // SAF not Write Protected

CONFIG LVP=ON // Low voltage programming enabled, MCLR pin, MCLRE ignored
CONFIG CP=OFF // PFM and Data EEPROM code protection disabled

GLOBAL max ;make this global so it is watchable when debugging

;objects in common (Access bank) memory
PSECT udata_acs
max:
DS 1 ;reserve 1 byte for max
tmp:
DS 1 ;1 byte for tmp

;this must be linked to the reset vector
PSECT resetVec,class=CODE, reloc=2
resetVec:

goto main

/* find the highest PORTA value read, storing this into
the object max */
PSECT code
main:
;set up the oscillator
movlw 0x62
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3.1

3.2

PIC18 23Ry AR 5]

movlb 57 ; (banking discussed in a later example)
movwf BANKMASK (OSCCON1) , b
movlw 2
movwf BANKMASK (OSCFRQ) ,b
movlb 58
clrf BANKMASK (ANSELA) ,b ;select digital input for port A
clrf max, c ;starting point
loop:
movff PORTA, tmp ;read the port
movf tmp, w, C ;is this value larger than max?
subwf max,w,C
bc loop ;no - read again
movff tmp, max ;yes - record this new high value
goto loop ;read again
END resetVec

TG IRACHS b mT A 2 bR XA R
ICgmasERE 05 ; 5 5 W RSO LI, BERT A BAT, 0T s :

;objects in common (Access bank) memory

AT USSR 2 B IR & HETH,  407F B

movff PORTA, tmp ;read the port
USRI GRS AF AT 7 PAREE, W RTAEI gl A GRS i A C AR aE R . BN RISz AT AL EESS, MIAEHT . s
T REY (KB Adard, BEHRPER i H-xassembler-with-cpp &L,
FAT C FEAGERE LBURML / / T3k, Ja BRIERESOAS, T s
CONFIG PWRTS=PWRT OFF // PWRT is disabled

247 CHRERURMLE S /I k, DR SRAL /4R, XM ——Fh RVFER SCARBRZATIERFE, WRr
R

/* find the highest PORTA value read, storing this into
the object max */

[LA=RDA

AR 2K B B B B B ONIE UE .. WRE BT, BFARESTIEEMIIT, EERARSIIT. HMN
B EEAR M, DA T A TAC B % B A ThAE DL S FE 3 244

T {5 B MPLAB X IDE i@ 78 e & A7 15 B Pt 75 FARD, (B4R Bl AL 0 200 # &2 skt) 2 00 B 0 S A

TEAREFRBITh, £/ PIC L2 CONFIG thfa&48E T E L, #lin:

CONFIG WDTE=OFF // WDT Disabled; SWDTEN is ignored

RGBS R, T8 2 ONIZ RO R AR BB E X, KRN ICE N W BT IR, (H R E T U — 26O
RO BN E FHETSE. AL, CONFIG IhRAEAR RIS OL T thal A T3 B 43 FH) IDLOC iz

WA RAEH MPLAB X IDE, W R#E HTML 8B € 5 &AM XML E AL BB AE. X7 PIC18 34+, 4TI
picl8 chipinfo.html #5r5; X THrAHAEELE, FTH pic chipinfo.html . XEIEEMTEE PIC 14
#2111 MPLAB XC8 C 4wi¥#s KATHUH I docs B T . Hili BB H—A0lm, KA BREE AR iviE
AP EE. HER, X HTML 8/ i~ #pragma config ARSI S C BEFEMIe, HHEPR&E-HE
X5 CONFIG IL4Rasthia &A%,
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3.3

3.4

3.5

PIC18 23R AR 5]

(P Es
15 C YRR, I T LA & S SRR 2

B LS BIRARIE TR B TR R #include tHTE 4. BT AR 4 B T LSS OhTE 4, Rl A Zxd YR S
BAT A EE RS A e AT 1ZN e 4. Nk, MR (CRE) s R AE 4, sFHiH-xassembler-with-
cpp &I,

TRAL B2 K NI G & AT R P ARV H S PR AT S < SWIREMBRE . M TXEIS "ARER 4, BN
UETLAEERTEER, B RRE R, 4, T PUEH -1 TR € HAR I R k1T

WA F RG] I LN AT PR -

#include <xc.inc>

TEGRUE SR RG24 AL PIC VLR e i Bt <xc . inc> B & 3CMF . &3O S v I IR RS Uy 1) 45 TR D e 37 A7 4 LA
aEI A TIRE . 320 LT SRR S SO, ANEL 88 SUR S, RDIZ  FESTA ) A A AR OR R G s it
AT R R A A

R TES
UL 3 O B PR MBI T, RS R B b b T e bhd &, AR TR AT A

Processor {4184

PROCESSOR th$84& HAMMHIMEH , (B an AR A PCgmdf S OUEH T — A28 4F, MIRAEHZ 384 .

—mcpu EIUELAE & E A 24 AL . W SR{E A T PROCESSOR thT84, (HiZN1E4 Thig & M8 5k g
TE IR A ULED, ik 4R DL ARIBAT:

PROCESSOR 18F47K42

RN E A E 9 PIC18FATKA2., 1 T IXATANUM, (EABE AT At A5 4 B AXRS
WRENZ A A, NN AW PROCESSOR fhfR4. BLAk, tnr DLH I FAC BLES () 2 AF 35 ThRE AT PIC 1%
A T U TAC A 2%, (AR Bk E T HARasfF . Bildn:

#ifdef 18F47KA40
movwf LATE
#endif

AR PIC18FATKAO 234 % movwf 154 . 18FA4TKA0 TiALHE % 7 2 L S SR —mepu I THE R 23 1F B 3h
XM A RBUE LERE#SIR, 1530 (MPLAB® XC8 PIC®JL 4i#t H f 45 75) .

End th#54

END R & HASRGIER, 2 TRaMBAESR A RIS 4 R . END (A48 4 R ARES HALFEAL T, BEEE=s
HAT A REAALE

WIRTEFE 7 i — 2% 802 %% END 484, MIAZIE HAVE — &4 1R 7 N TS FRES,  DAT 1A Rl g 4y 2
o BRI B P R — AT TR

END resetVec

i X Psect
BT RS B G ol AT o] B e B 2 A A7 s #s I N BRI A 2 E T psect Ho

Psect (4F:4 program sections, F2/FE) & —Fxf e PR AR I3 2 31T 3 S ORAF I A 2%, XSS AR DG 4 UK
AIBTEWFE A AL B AT BEIEAAEER, HBW R AEZ A . Psect & BEHERR B AL BIAE i 75 I e/ SE 44
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3.6

PIC18 23R AR 5]

FOGARILE 2 B T psect 1, NAERISEN R E L2 B H PSECT Dhig4 FE A T psect I FR. 2B—IRAEHR
Y i | — A psect I, D FUE X 51% psect #HE (1 psect ik, X KbrLisH psect A TR G2 E , it —
B4k psect [5ERETT 3

RNT HERBEMA LR, PICILRmMBETE T LA HBIREN psect, fE¥i<xc.ince> XS RIPEAIL 5 R
A . A ILIX L psect HIERE SR, ES N (MPLAB® XC8 PIC®IL 4w s FH F 487 ) -
FEAE o, A HTE LT code psect (RAEREF I RER /400G, HAKRAE DL R 47 h#g &

PSECT code

main:
;set up the oscillator
movlw 0x62

AR main B8 MBE I E T code psect 1. 1tAh, &) udata_acs psect #f max Ml tmp Fr%ELAN S
BTSRRI AR B A7 25 B T PIC18 BB B/ X, WL RAT PR

PSECT udata acs
max: -

DS 1 ;reserve 1 byte for max
tmp:

DS 1 ;1 byte for tmp

e B Hls R A2 T psect N, DAE 2 tHBLAE HEX SCPFrh & 2 ik AL (HE, CONFIG Phfi4- K B s (R Hh s
TAGHEEBI T RALE W psect 1, FHIARIERI H1¥) CONFIG fhiE4 2 il /] pSECT 54 F /vl LUE 3 B HifE
FEMUR SO I BE AL B, 3.7 SRR o] ok X e EAT 10 B

FEATIE X psect 11— MERZENCLEE & EER G IICEL,  [ILES F 00 H R B Sh R S0E A K/ # X, 1
To 4 E AT AT BE RS L T o

PIC18 2341 H F & X psect
ISR G B BT AL EL N, T U — 1 psect (TR RAE R PIC IE432 1 FsE X psect) - )5, ALK
X psect HEREEIFTH HHAL, DL B IE A AR B S B (1R

TEARZR G, FBFIANC S/ NBEARIBA RN, XBRIDEEE NG LA HAT . ik, DAEE A7 A sk 0 4
BRI B

EBARILE T R E T psect H1, RiffiF pSECT Ih¥84 MBI psect 4. 55— IR{EAH T ff H— psect i,
WIE X 51% psect M55 psect hri&i. X 2EhrE ] psect AL TMANEME AR, FFk—S 41k psect K45
Ko JFLEXTFA— psect fii ] PSECT (A1E4 I, AT LA NGIRELIRE . AREIEHAFRIE 4 psect FIFRE LT —5.

FERBId, TR R ALARRS ) psect 7E AR, (HIFER, % psect {1l b3 EAL S PIC18 #sfiAH%.

PSECT resetVec,class=CODE, reloc=2
resetVec:
goto main

ZNTE 4 IFIERE N psect AN resetvec. Bl/ERIFREM goto 1R E T 1% psect HI—3# 4. 1HIFE, psect
BRIy KNG

psect BT class psect inb GEEHARICHL. £ LTHMREIF, resetvec psect C54 4 CODE MEFHEARK
CHICHmATUE SO MK RFE, — R0 L — N E A psect FIAMHTERE . BT 4R0] 1)
resetVec psect WU EER R LML (RAME) , RULSEER IR EIE:, BiBE <R E psect 1125,
WIS R AR T R 5 E AR L SRR B psect B3R, BEAh, ATh AT DA A BE B AR IR UK 5 28RN psect B TR RAL
B, XG2S E . H e SCEMBIER, 120 (MPLAB® XC8 PIC®I 4i#eH FiEm) -

resetVec psect H1[¥] reloc trE AT fR psect MITT k555 THn S E BB IR F5 o 3T I ORAF AT ST AL
PIC18 psect, WAZiffizbn&ix B2, BIUAE PIC18 #iff LIS M AUL T XI55 W T IR A5 1454 (1 psect, 14
DR br B E N 1 (ZFERERRIEE reloc ARENKEIME) « WEIZIREE, WRHTIHE psect %
T (i 3.7 GiER IR WER AR, W AR RS . X T psect L BUAFfif 23] CRESE 232870 HI Y
FEMIALED RSO, SRR RS — N S E AN SRt
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3.7

PIC18 23R A 7R 5]

AR TORFER 2 HITIUE X psect (BT code psect) HITIUE X psect BT fd I i &34 4 EAH R reloc fH.

G P Bl

PAT— IR pic-as ILZa% AR PP BRI AT 2 3 — A B2 M i fF

IR 3. PIC18 S F I HEATR G o 1 8 NS O RAFAE AL A S (BN, #FK9 readPort.S) 1, MR LA
N AT . TR, SRR S Y RA s, MBS SR REAT FUAL R, FEHEAT AR T At AR B

pic-as -mcpu=18f47k42 readPort.S

2 WA ) readPort . hex Ml readPort.elf (WEAEREANSCH) , w4t IDE A2 T E T HATFHERA
i, A RE pic-as T EHIGMEREAET . WRARZFE, WNAEZITNHARFNEE pic-as M5EE
i S

SR Ay BAE MPLAB X IDE i, N LLIEH J7 SN — N H o 2 R EORIEFE ANy, WEHEIT T A pic-as
T HEE. PICIL%i#:kE MPLAB XC8 C % s —iefefit, HNHfRiEFiCoas TH, W KPR,

3-1. 2y MPLAB X IDE T H %3 PIC JC % 5%

@) [ ) New Project

Steps Select Compiler

1. Choose Project

2. Select Device Compiler Toolchains

3. Select Header

4. Select Plugin Board v XC8

5. Select Compiler XC8 (v2.31) [/Applications/microchip/xc8/v2.31/bin]

6. Select Project Name XC8 (v2.30) [/Applications/microchip/xc8/v2.30/bin]
and Folder XC8 (v2.20) [/Applications/microchip /xc8/v2.20/bin]

¥ pic-as

pic-as (v2.31) [/Applications/microchip/xc8/v2.31/pic-as/bin]
pic-as (v2.30) [/Applications/microchip/xc8 /v2.30/pic-as/bin]
pic-as (v2.20) [/Applications/microchip/xc8 /v2.20/pic-as/bin]

Help < Back ﬁ Finish Cancel

R LT AT (BB IDE BTH D it fm A= B, EEREIT AT, U0 28E — LM nkni. 27 @
JRR, 8 w1 SRR R T O AR LA SRR SCAF, N s

pic-as -mcpu=18£f47k42 -W1l,-Map=readPort.map readPort.S

IF readPort .map FEEFHMRL H 2 LR resetvec psect. H4E B T THIT N2

TOTAL Name Link Load Length Space
CLASS CODE

resetVec 1FFDE 1FFDE 4 0

code 1FFE2 1FFE2 1E 0

© 2021 Microchip Technology Inc. FFars DS50002994B_CN-55 11 1



PIC18 23R AR 5]

resetVec psect ¥ HHEITEZ M B, HAER UAE 52 KRB coDE 2K T imEle. BER, e5H#:3 1FFDE,
MARKN T ER AL 0, FAMEARE A IREIERETR S, B S 82 copE e XAt =
WALE . (HIFFER, EFSEfE T psect i reloc=2 trd& I HEE 2% T 2 BB O HhE .

AT PAFE WSS SO R TR R 2 coDE (FIA) FEEE2M@  (-A BERRARIE D |, XAFEMSIETIY —& 9. WTi%
#20F, copE KHE X

-ACODE=00h-01FFFFh
X R IZRE R ML 0 & OX1FFFF [ — K8 4506 .

TR BRI SR, RS w1 SREhAR Pk Ok —p WU B A s . E T AT, T resetvec
psect A E Tk 0 4.

pic-as -mcpu=18£f47k42 -Wl, -Map=readPort.map -Wl,-presetVec=0h readPort.S

BUAE, WSS SCHR I A AR R i, RIS T IR E

TOTAL Name Link Load Length Space
CLASS CODE

resetVec 0 0 4 0

code 1FFE2 1FFE2 1E 0

A RASERE A IR IE TN resetVec psect “MUE” FEEEBIASET 2 M HE AL (Bl Ox1) , DABRAEEERSS
Xt reloc psect hrE AL EE

ATHER, BRSSP, CONFIG PR 4RERIEHE B T4 0 config i psect 1, 1% psect #E4%E]1% &1 hex
FEH ) IEAf Mk

TOTAL Name Link Load Length Space

CLASS CONFIG
config 300000 300000 A 4

WIRELE IDE Hik{T4i%, SfE Project Properties (IiH @) *IiEHEM pic-as Linker > general (pic-as ##:4% >
HHD ZH ) Customer linker options (& /7 45 1 0D F B s N A A BRI 0 b THIfd FH IR S0 A2 7 1R il -
W1, linkerOption 48 MEEEAHETD , W NEFIR. MZTFBIRIETN, S kim-wl,, FNERH
IDE #SN1

© 2021 Microchip Technology Inc. FFars DS50002994B_CN-# 12 7i{



PIC18 23Ry A7 5]

Bl 3-2. 7E PIC L4083 T B 18 2 4 phy BE A A0 2 i A% I

@ & Project Properties - asm_curiosity_18F47K42_readPort
Categories:
Options for pic-as (v2.31
“ General P p ( )
> File Inclusion/Exclusion Option categories: | General o Reset
v @ Conf: [default
@ PKOB nano Libraries
9 Loading .
& LEaedE Library search path
> Building Custom linker options -presetVec=0h;-Map=readPort.map
¥ © pic-as Global Options

Style of call graph listing in map file Short-form call graph (default)
@ pic-as Assembler

Additional options:

Option Description @S EeltRablyELGNEE  User Comments

-WI,-presetVec=0h,-Map=readPort.map -mcallgraph=std -mno-download-hex

Manage Configurations...

Help Cancel Apply Unlock
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4.

H s A R

A I EE AR

LI 5% SIS FEF 7R DI X1 PICT6F 18446 B4, (BIEKHIS I BoXT T I (H IR . R AT 45
i, BRI PORTC EIH MBI LA (R % Tk, ORI 3. PIC1S B A R kit {2 Bt e
b, AT AT TR AR,

PIC16 AR H1
/*
* Find the highest PORTC value read, storing this into the object max
B/
PROCESSOR 16F18446

#include <xc.inc>

CONFIG FEXTOSC = OFF // External Oscillator mode selection bits->Oscillator not enabled
CONFIG RSTOSC = HFINT1 // Power-up default value for COSC bits->HFINTOSC (1MHz)

CONFIG CLKOUTEN = OFF // Clock Out Enable->CLKOUT disabled; i/o or osc function on OSC2
CONFIG CSWEN = ON // Clock Switch Enable bit->Writing to NOSC and NDIV is allowed
CONFIG FCMEN = ON // Fail-Safe Clock Monitor Enable bit->FSCM timer enabled

CONFIG MCLRE = ON // Master Clear Enable bit->MCLR pin is Master Clear function
CONFIG PWRTS = OFF // Power-up Timer Enable bit->PWRT disabled

CONFIG LPBOREN = OFF // Low-Power BOR enable bit->ULPBOR disabled

CONFIG BOREN = ON // Brown-out reset enable->Brown-out Reset Enabled, SBOREN ignored
CONFIG BORV = LO // Brown-out Reset Voltage Selection->VBOR set to 2.45V

CONFIG 7ZCDDIS = OFF // Zero-cross detect disable->Zero-cross circuit disabled at POR
CONFIG PPSIWAY = ON // Peripheral Pin Select control->PPSLOCK cleared/set only once
CONFIG STVREN = ON // Stack Over/Underflow Reset Enable->Over/Underflow causes reset

CONFIG WDTCPS = WDTCPS 31 // WDT Period Select->Divider 1:65536; software control of WDTPS

CONFIG WDTE = OFF // WDT operating mode->WDT Disabled, SWDTEN is ignored

CONFIG WDTCWS = WDTCWS_7 // WDT Window Select->window always open (100%); software control
CONFIG WDTCCS = SC // WDT input clock selector->Software Control

CONFIG BBSIZE = BB512 // Boot Block Size Selection bits->512 words boot block size
CONFIG BBEN = OFF // Boot Block Enable bit->Boot Block disabled

CONFIG SAFEN = OFF // SAF Enable bit->SAF disabled

CONFIG WRTAPP = OFF // Application Block Write Protection->Not write protected
CONFIG WRTB = OFF // Boot Block Write Protection bit->Block not write protected
CONFIG WRTC = OFF // Configuration Register Write Protection->Not write protected
CONFIG WRTD = OFF // Data EEPROM write protection->Data EEPROM NOT write protected
CONFIG WRTSAF = OFF // Storage Area Flash Write Protection->SAF not write protected
CONFIG LVP = ON // Low Voltage Programming Enable->LV Programming enabled

CONFIG CP = OFF // UserNVM Program memory code protection->protection disabled

skipnc MACRO
btfsc CARRY
ENDM

;objects in bank 0 memory
PSECT udata bank0
max:
DS 1 ;reserve 1 byte for max
tmp:
DS 1 ;reserve 1 byte for tmp

PSECT resetVec,class=CODE,delta=2

resetVec:
PAGESEL main ;jump to the main routine
goto main

/* find the highest PORTA value read, storing this into
the object max */

PSECT code
main:
;set up the oscillator
movlw 0x62
movlb 17
movwif OSCCON1
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movlw 2
movwf OSCFRQ
PAGESEL loop ;ensure subsequent jumps are correct
BANKSEL max ;starting point
clrf BANKMASK (max)
BANKSEL ANSELC
clrf BANKMASK (ANSELC) ;select digital input for port C
loop:
BANKSEL PORTC ;read and store port value
movf BANKMASK (PORTC) ,w
BANKSEL tmp
movwf BANKMASK (tmp)
subwf max” (tmp&0f£f80h) ,w ;is this value larger than max?
skipnc
goto loop ;jno - read again
movf BANKMASK (tmp) , w ;yes - record this new high value
movwf BANKMASK (max)
goto loop ;read again
END resetVec
Il

A FERRGIRE P e SO T IE a8 7

TG a2 L MR IRFFRFR AL 751, BIHAT DI RE S BUAL BEAS 14 de fine IHIRA R, HEFOREBEZAT
B EACHIINT , TG 3% 2 € P RE 2 L UAR B AR o 5

FEARBRIRBI, 5 CONRR %162, WTFR.

skipnc MACRO

btfsc CARRY
ENDM

IR QI A 2 2 AR STATUS %3 474 h O BEA R B6 I DL R 454 SFR BIAZ T MR AE 5 T 7.2 58 SCRVE Az o

4.

GEAEARBIRDER — K, BRI Frs:

subwf max” (tmp&0f£80h) , w
skipnc
goto loop

ICéas Z WA LVEZE, JIF BA SRR E O BARR S Lo AR7EEUY, S0 (MPLAB® XC8 PIC®]L %
SRR .

A EAS A3 O FH P 52 X Psect

AF (7 AR HG 5 AL RIRAIAN F R ACRD B € S psect 1, BA$R(ELS 3. PICA8 @3 (3 A R B 155
2 PICA8 /R ARAS B ERAE AR ] . (H2, 1% psect HI5E X5 PIC18 AAHS Al F A€ CIEA AR, BRI ffra:

PSECT resetVec,class=CODE,delta=2

TEVER, TR R R A 2R RS 1) psect, AT EAL PIC18 /RBIF I reloc=2 frdi. BT RIEEZIR
A, Bk reloc HEIAH 1, IXFIRNZ psect AT X 5. HARYERAL 38 4F B4R 2 7T DAL TR thdik, BUbA R

BT X5

5 resetvec BLA I IHT psect R/ delta trif. X delta {H N 2 B, FIRZ psect FiTE I 74 =S 8] I REAS

il B 2 N X SRR AR AR L SEI AR AR (SRR 14 B 12 ) — B, TRE 2 MBS

KHATRIZ. 5H—J7T, PIC18 SATER AN HbbAbE 1 DMFEA ARG, Fit, SRR LEI[ARIDN psect A1

KELH) delta EMWEN 1 GXFERMERMSH delta FER FIERINED

TR A 3 F BT ORAE AT TARRD (R 7 A7 ik 4% psect B ZiHs delta bRl BN 2. HARNEHEFiE2E Y psect
o5 H A SR & ) psect AW delta briG Bk bR S BBE N 1.
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4.3

H s A R

B EX
AR e R AR U T T A BB 1P 28 4 O 7 DL ELUR IR PR IO B T, DA AR 7 W i 28 1
T KA .

SR PIC18 AR Bi4RED (3. PIC18 28 F ARG R) B movf £ BATEIR KAEAE Ll T 7 X B A7 i
BB FE, ZFa A0 LY R BRI AE 8, AR REAEXIERFFE. (novifl 8T LAY M EHE RAM
HETE KN PIC18 834 (i, 18F47K42) LI EHEAAiER. O M4h, max Al tmp XS E T H bR PO EIER
fEIX 11 psect H, 1% psect th AT DUE A SO 3R A7 248 AT U in) TG 75 46 P A7 i X IE B 35 7 25 o

FRGARAS PIC 83 F RS mov £ 184, RIMPTA Bl L1845 7 XHR R PAT. [FIRE, T Hoh s il SCPF 35 4745
fE% (Bl clrf Ml addw) AR XIES. BEAL, QRN PR SR 11 0 2 JEAF A 35 7T LISAZ T 2 T FE A 7708 X
BEATUI ], (HH A AR HAT R, R R A R 20 L IR 2 R o 75 225 T X A T R 70 [X

N T RT3 X F 2, AR R G BARDIEE K top A max 0 R E TS 45 5€ X psect udata_bank0
IR REERE R AR T AR A LA h o XK, U i) I 280 5 ) ARG 0 A BE AT fih X 3 A b ik
D .

R P PR X R T R A R, AT e R 7 2 MEAE LR P o1, FARE, X HAAAEIX 0 FRigxS 5, ]
Pl iR . HA2, SOFIR A RIAEIERS, JFRRDNE B A X, JUH R BN RICE R .

AN BIRE R RS BT I

BANKSEL max ;starting point

clrf BANKMASK (max)

BANKSEL ANSELC

clrf BANKMASK (ANSELC) ;select digital input for port C
loop:

BANKSEL PORTC ;read and store port value

movf BANKMASK (PORTC) ,w

BANKSEL tmp

movwf BANKMASK (tmp)

subwf max” (tmp&0££f80h) ,w ;is this value larger than max?

BANKSEL max Ph#E& M TRBN R max M6, LLEUS SRS 2 ot ST Vi . AW LLF3h8 S h i 84
BB XL AL T A — 2k E K184, B BANKSEL (154 5 TR AN . 1£ PIC18 AN IR p RS g1 LLAK
FIgsIE b, 2R AN T Y RN L %464, IKIE A E R RRAE bt fsc T REHUTEEL K154 2 R &

clrf fE2HTHEEN R max. NI, BANKMASK () ALELEZ SiESBAEEIE S, DIBREELE max fibhkh
FIAEREIX L. 1Z Db TR SR bl & S AT “ S 185, WRARBBRIZAMXAER, WHEHES TR e
IR AR, FRORBERRE I E MR EBUE X THR 2 RAERS AR T BOm F 1 oK. (Bln, RS SO a1 4
FIERAER A — A 7 AL SE 7 B TR 8 A 2005 W) Rt b i 5 i P A2 A X N RS . O

FE_ESCHTR ARRS B e B 5 J Lok e 2, SR N SUBCE max Al tmp 7E[F]— psect H15E X, BRI —#HA0 T 7 —Hodhe
FEX e ZoR BRI SE tmp AFEAEIX, ] movwf $8K W FFSNAEANZN R, A5l subwf #5215
max. FETHMA RSB, HTE subwt #7842 ATEFE max f7# X ) BANKSEL tAHE &2 2RI, KL CRKILERK
PAI /N (RN o

R FR A RO HARTS R AT, (HAUR max A1 tmp (58 SORA T BSCT B0 S0 R AL T AR A5 X
AR AT AT RER I . BEIRRWCRHARAMERR BR . SEIZ 0, IEA HATE R LML P B R A X A5 2, X+ A A

EdoRGI R e AT ARSI T

subwf max” (tmp&0f£80h) ,w

Hep g~ s, MCIMR tmp M max BIFFH DR IZ3RAEECRIE 0K max M7 BMIE S top KMLAEP RS
FAEX AL GEILEH] AND 2555 o UM tmp M7 X RFERARBO AT REGZS (255, AR @
BANKMASK () Zilid “HRE” 25 M max FIRBAAAEXEE . QR max Ml (A EIX AL tmp AU AE6E X
R, W = R RS RN . R EAMIE, WK AL R s A b = AR e, IRl B A R
M IR A IR . X LIS AT I AR ERER R CE P
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i ) Rk S S A A PR S R T [ — A X R, (HIXRIS E R T R R A A E X . B
, WRACISER max BAEFAEX 2 F, TFE PRS0 L AE At RiA 0 (max ~ 100n) AJZEAN & LR EoR i fh
RIGIEAER. AL, {8 0x100 HRIRAEAEX 2 MNP FIA R, A6 X mAs B ATA i GRIRE 06 FE.

U R e sE ASE ] BANKMASK () %, 152 0L (MPASM™IL %4 %% % MPLAB® XC8 PIC®JL 4 s it m) g K k445
FEMHERERD AR 2, DL T AR M 2R A F A3 240D 1 E S A 5 R

G Bl
BERAS E RS R GRS CORAAAE AL SO (BN, 4 F808 readport.s) H1, JUAT A AT I iy 46 He kAT
G . THER, XMERMEMREY Y . s, DUESEXISCIFEAT AR, AT T HAt b2

pic-as -mcpu=16£f18446 -Wl,-presetVec=0h -Wa,-a -Wl,-Map=readPort.map readPort.S

WE AT psect O R FIME 0. ZdAr &I OFEH FE KBS (readPort.map) HIET. E-wa, -a iERE
IR 522 S, T AT DA B 2R R AARIY o Zak TR 2 1 B R SCAE I SEAR L FR 5 i AT R I B — AR SCEH R, T
VRN, 1st. FHIMIMGAEBAER %N readPort . 1st TR,

R FEAE MPLAB X IDE théwi%, %7t pic-as Global Options (pic-as 4:Jmi&1i) 245 Additional options (At
IO FEHORILgnds e e AR (Bin-wa, -a) , WFEFIR.

Bl 4-1. 7£ PIC L4431 H 38 4 il % 4% Rh 2 0 L Ath 16 T

| NON | Project Properties - asm_curiosity_16F18446_readPort
Categories: i .
% Conera Options for pic-as (v2.31)
@ File Inclusion/Exclusion Option categories: General Reset
¥ @ Conf: [default
? Loading Custom DFP path
@ Libraries

2 Building
voe
2 pic-as Assembler
2 pic-as Linker

Additional options: -Wa,-a

Option Description @i heeiluEGENNG  User Comments

-msummary=+mem,-psect,-class,-hex,-file,-shal,-sha256,-xml,-xmlfull

Manage Configurations...

Help Cancel Apply Unlock -
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ZNEXE TR

TEZ PIC16F 18446 /Rfil, RS PORTC MU EAME, FHA4 X LeE A7 it B LR PEA7 48 T k17 i) i3 e = .
R AR T PR SRR SEIL 7 2R MEAF RS U 1], (ER ARSI A 5 T 5 T 2R AR AR G . TR BIRARAD DR SR
I3 A SCRE, LAY S8 B AR e £ R LA BE B b 8 SCRIRR R A 5, DA RIS F2 7 A7 i 2 DUAR B2 5 5 2

PIC16 ;~fil—file_1.S
/*
* Take NUM TO READ samples of PORTC, storing this into an array accessed

* using linear memory. NUM TO READ must be defined as a macro on the command-line.
*/

PROCESSOR 16F18446

#include <xc.inc>

CONFIG FEXTOSC = OFF // External Oscillator mode selection bits->Oscillator not enabled
CONFIG RSTOSC = HFINT1 // Power-up default value for COSC bits->HFINTOSC (1MHz)

CONFIG CLKOUTEN = OFF // Clock Out Enable->CLKOUT disabled; i/o or osc function on 0OSC2
CONFIG CSWEN = ON // Clock Switch Enable bit->Writing to NOSC and NDIV is allowed
CONFIG FCMEN = ON // Fail-Safe Clock Monitor Enable bit->FSCM timer enabled

CONFIG MCLRE = ON // Master Clear Enable bit->MCLR pin is Master Clear function
CONFIG PWRTS = OFF // Power-up Timer Enable bit->PWRT disabled

CONFIG LPBOREN = OFF // Low-Power BOR enable bit->ULPBOR disabled

CONFIG BOREN = ON // Brown-out reset enable->Brown-out Reset Enabled, SBOREN ignored
CONFIG BORV = LO // Brown-out Reset Voltage Selection->VBOR set to 2.45V

CONFIG ZCDDIS = OFF // Zero-cross detect disable->Zero-cross circuit disabled at POR
CONFIG PPS1IWAY = ON // Peripheral Pin Select control->PPSLOCK cleared/set only once
CONFIG STVREN = ON // Stack Over/Underflow Reset Enable->Over/Underflow causes reset

CONFIG WDTCPS = WDTCPS 31 // WDT Period Select->Divider 1:65536; software control of WDTPS

CONFIG WDTE = OFF // WDT operating mode->WDT Disabled, SWDTEN is ignored
CONFIG WDTCWS = WDTCWS 7 // WDT Window Select->window always open (100%); software control
CONFIG WDTCCS = SC // WDT input clock selector->Software Control
CONFIG BBSIZE = BB512 // Boot Block Size Selection bits->512 words boot block size
CONFIG BBEN = OFF // Boot Block Enable bit->Boot Block disabled
CONFIG SAFEN = OFF // SAF Enable bit->SAF disabled
CONFIG WRTAPP = OFF // Bpplication Block Write Protection->Not write protected
CONFIG WRTB = OFF // Boot Block Write Protection bit->Block not write protected
CONFIG WRTC = OFF // Configuration Register Write Protection->Not write protected
CONFIG WRTD = OFF // Data EEPROM write protection->Data EEPROM NOT write protected
CONFIG WRTSAF = OFF // Storage Area Flash Write Protection->SAF not write protected
CONFIG LVP = ON // Low Voltage Programming Enable->LV Programming enabled
CONFIG CP = OFF // UserNVM Program memory code protection->protection disabled
PSECT code
;read PORTC, storing the result into WREG
readPort:

BANKSEL PORTC

movf BANKMASK (PORTC) , w

return
GLOBAL count ;make this globally accessible

PSECT udata_shr
count:
DS 1 ;1 byte in common memory

PSECT resetVec,class=CODE,delta=2

resetVec:
PAGESEL main
goto main
GLOBAL storeLevel ;1link in with global symbol defined elsewhere
PSECT code
main:

BANKSEL ANSELC
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clrf BANKMASK (ANSELC)
clrf count
loop:
;a call to a routine in the same psect
call readPort ;value returned in WREG
;a call to a routine in a different module
PAGESEL storeLevel
call storeLevel ;jexpects argument in WREG
PAGESEL  $
;wait for a few cycles

movlw OxXFF
delay:

decfsz WREG, £

goto delay

;increment the array index, count, and stop iterating
;when the final element is reached

movlw NUM TO READ

incf count, £

xorwf count, w

btfss ZERO

goto loop

goto $ ;loop forever
END resetVec

PIC16 ;~fil—file_2.S

PROCESSOR 16F18446

finclude <xc.inc>

GLOBAL storeLevel ;make this globally accessible
GLOBAL count ;1link in with global symbol defined elsewhere
PSECT udata_shr
tmp:
DS 1

;define NUM TO READ bytes of linear memory, at banked address 0x120
DLABS 1,0x120,NUM TO READ, levels

PSECT code
;store byte passed via WREG into the count-th element of the
;linear memory array, levels

storeLevel:
movwf tmp ;store the parameter
movf count,w ;add the count index to...
addlw low (levels) ;the base address of the aray...
movwf FSRI1L ;storing the result in FSR1
movlw high(levels)
clrf FSR1H
addwfc FSR1H
movf tmp, w ;retrieve the parameter
movwf INDF1 ;access levels in linear memory
return
END

LRI AF LY A

TG R P T DU 75 B 0 N 2 NSO o IR S AR B 5 T BRI B, (E R 32 e AURAT — R AP BRAE AR
ZIAIEER RAREY, H 1 B o5 AR A (AR e 28 P REAE T A .

AT 5 — NESCE P E ORI REE R, BB 5, SO RERE R, AU RS fo v 4
RIS bR%e) , B GLOBAL PATE4K5EH. Tk, LATERA T LS FHZAT 5 1 HAR ST A= B R
MRF S, DLERBERRSIZAT 5 DR R 5 — MR i 30 BARRT U] GLOBAL B EXTRN 154 K58 M.
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EARZEFRIO B RBIFEF T, file 1.5 BEXR count (AR LRSI M7 HISRBAIFRZ) e, R
Fos -

GLOBAL count

PSECT wudata_ shr

count:
DS 1 ;1 byte in common memory

HI T AU WA ) count, DRIBEER 775 #E X4t MR T GLOBAL count thiF4 (W EFR) Bl
R e A S AAS IR o AR [R5 (0 P T iT DABE B2 B2 A R P i) s L

f£ file_ 2.5, WMEM 75— GLOBAL count PR KA IS, I SHERESRARAE file 1.0 BilH
RHIM count ME SUREERE. BLAL, WATLMEH EXTRN count P4 RPUTIZINAE. ZAIRASPATIIES S
GLOBAL KM, (BURZ R4 HIUE R & %A 5 08 SN — ey, IR A 4%

AL FIREE T R M AT W KRR TR 5 . EAORBI, file 2.5 PRIAAIE S % GLOBAL
storelevel th¥E84, AVFMXEIMNE T HZM5; T file 1.8 WEAFER TR S, ATz Y
storelevel ff5 5HAEN — MY E UMEEE. FIFE, file 1.s "AIRECUEM EXTRN storeLevel fhii
Lo A DRAERI 5 BASEER o e SG2AT 5

Psect EEM T

WA P HATAIS E T psect 1. psect £ T HoE W77 M B AT 4020, 1X 0T R F T Bk B br25 50R H
HABFE P ARIB RS 7 o

WIER, f£ file 1.5, HHRANPMETCHAILIALT code psect 1 (—AE X readPort, H—MEH

main) o [[44 psect N B AEAEGif a8 o0 IC 2 AT R BEFE AR AT 4 (BRAEEAMEM ovrld #7d) , FH5EHF% main:
KR W B HIAE readPort BIFHINERGE—KIBS G, RMEIRE SO X 2ol 2 [A] e ST ARG RN 5
2 itk

{HIEER, file 2.S H code psect MINAHE A< E file 1.5 H code psect & HHIN A ER:. psect EHAUEH
FAER A e U A4 psect. EIXFHMENT, file 2.5 P code psect B EEHEF] file 1.5 F1 code
psect.

HIERBIFEIT fa, W SO B R B A RIS code psect. code psect 7E file 1.0 (fH file 1.5’k
BT E AR SO FHEBRFIR P HIH— IR, SRS 1E R SO £file 2.0 NTHRFGIH,. OGxie
psect [FEFF%KFIH, (HULATRIEE S € CENRPEC . O HER, RIERR file 1.0 AH— code psect,
NiZ psect H PR B CLigE R

Name Link Load Length Selector Space Scale
file 1.0 resetVec 0 0 2 0 0
code 3E7 3E7 19 7CE 0
udata shr 71 71 1 70 1
file 2.0 code 3DD 3DD A 7TBA 0
udata_ shr 70 70 1 70 1
TOTAL Name Link Load Length Space
CLASS CODE
resetVec 0 0 2 0
code 3E7 3E7 19 0
code 3DD 3DD A 0

RS R RS B EFR P AR AT T 0 00, SR8 F R R S I TLHES . psect FRIEHE 7 3£ 5 M 1K L8 234
AT FH BBk S BIRR AT BT R AL 2 5 7 3. PIC18 284 L IFR P A6 88 R AT 20 0. RRIP A0 38 (1) Btk 3 ]
WA MBR A AU, LR HR A EH TR PIC18 #4445 FR)T .

TEMRRY TN RS B84 F AT P Bk 2 BT, PCLATH & /745 LA & Tk BEAR UME (HblkfI&if) - PAGESEL
th¥84 T F¥I461k PCLATH 748 .

NEMRIBTE call storeLevel ¥§4 2 Al T PAGESEL thig4, W1 FFix:

loop:
;a call to a routine in the same psect
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call readPort ;value returned in WREG
;a call to a routine in a different module

PAGESEL storeLevel

call storeLevel ;expects argument in WREG
PAGESEL $

;wait for a few cycles

movlw OxFF
delay:

decfsz WREG, £

goto delay

R, A2 E, B SA0ETBER STE NS IR Z IS, DL PCLATH FIRFE MR AT 2410 AT
ARSI . IXFER AFE R JG ik goto delay 184 1& T TAE.

W bR, % readport MM KM PAGESEL th154 . TEIXMEILT, PCLATH 257725 DRl Fh 5 50 T JC 75 SE 87
B, WEFTR, & readport JFH code psect ¥ 5 R 47 main F2JF I code psect iE#:, HUILIXFHMET (I
FAFIRA ) BT R —i&EH: psect ;. HIK, & X5 code psect KLY CODE #8250 O (R HAF 230
P psect RIS FERETTIA T .

G PP IS P 900 22 A A T Sl s A U SCAE AR o 36 T A R A8 T ) 16F 18446 a3, BRI SCPFRY AT«

Linker command line:

-W-3 --edf=/Applications/microchip/xc8/v2.31/pic/dat/en msgs.txt -cs \
-h+dist/default/debug/asm curiosity 16F18446 linearMemory.X.debug.sym \
--cmf=dist/default/debug/asm curiosity 16F18446 linearMemory.X.debug.cmf \
-z -Q16F18446 -o/tmp/xckFLd4UW -presetVec=0h -ver=XC8 PIC(R) Assembler \
-Mfile.map -El1 --acfsm=1493 -ACODE=00h-07FFhx8 -ASTRCODE=00h-03FFFh \

CODE KM A FHEHESS LTI E X : -ACODE=00h-07FFhx8. ZLIIL 5 CODE FKRIKINAAH2E HH 8 ML T
i - TUAME 0 JF4R, REUTAGCE Y 0x800 4. IXLLT 5 16F 18446 a3 1 (1 T HhhEAHX R .

BEE AR AEA SCVFE T HRBA i 8 P 1 psect BSBUZRINAE A L BIA A, X WA EARGIH, fLF copE KA
psect K 5E e B EAEGHT b . IR BERL F1ZIEH0 psect I TRV, MLRAUE R “Toigk )3\ 7 Hiir. R -
ACODE=0-01FFFh & X T %K, WiZFHKGE s eMFARA#E, (E2izfrfas i g A rie. ETERmES
(1) psect AJ LABESRIAE (7 B, DXL AT REFS A UL 5«

HHEARIL N 2 IREIBERE S E psect IUALE, DUEZ )5 w] LAAEJRACHS st 32 ReR R . AEX AP DL R, coDE 38
RGO SR ERAE £ b % BUAE [F) — psect AR — Ltk b E SCROFRAEIT, Jois Je % Hbn T (Hi$E2 PCLATH
SR MZID .

S FARFMER A PR A e P HE 4 (B gotoy call Ml callw #84) , UAHBIES. EMNERBIELSZAIAH
TGO, (H XL ESEFRE IR 180 PC I, A 5 ZEPPAS 568 2 5 HEAT T A ANk % /2 75 75 ZE Tk . SR T
¥ PCL W 7855 E N HARIIIR 4, WATRER 2 UTk %, ROV S 1] PCLATH 2747 83T 1 H Fritud .

A LA LA R P 25 D HR 2 R AR AR AT TUE SRR 1imp M fcall. XHMATEA A goto B call HAZ AT
L ZTEFY FEE] goto Ml call, RJEAETELZIRILEF AT HT 1jmp M fcall BHCHFAT LAY EAZ 2% PIC
B4, LA R SHAEAT M HATEOL 154 (Bl befsc 184D ZJEMHAEA. ATLTEILgwmAIR S h & E N
13jmp B feall PhIR A M HERAE .

T AR BT PAEE 4 S D R R K

loop:
;a call to a routine in the same psect
call readPort ;value returned in WREG
;a call to a routine in a different module
fcall storeLevel ;jexpects argument in WREG
;wait for a few cycles
movlw OxFF
delay:
decfsz WREG, £
goto delay

U SRANHH € 76 ] BBk < AT 5 T B TUER#%, e LA R PAGESEL (A8 BUEM] fcall M 1jmp 54,
EVEICAE, XRHHOTT RE 2 A 2 ZEHBIE AR 4 2 I AR AR AT
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EARE R HIUA e & A TR K2 BACY B T — MR IR psect 1, DL E I TUER G <, EIFICE, —
H psect it th UK/, EAHIES CODE K, BH/REERASRAL “ TR BIZ N7 HHRERE . N5 R8RS A R P
AR X SR 7 AR BT A — Btk i Rl 44 psect . B ILARRR A8 = LA, B E T AR F psect
DU R e A1 HL AT DU e HAh &30 5T

IR kE QI B ) psect MRS FORE AN, THICE, BEEARIRNE 07 UnT Re s 9 577 0. i
FEF 2B MAEAE LT, W ENRATRERT LR ARE P A7 filas, (BEMIRE 1 7 28 2 M AR R . WRT el
psect A% il i E ARSI B (AR EN B R PR ED o WA BRI A ARSI 75 2K
BYE .

SRR
S UL — R S T R B O L 029 (X BCRA7 B B ) — NS ST U W7 i o B PRSI A 22
HEH B LT DRI B IR SR T SEAN(S

LEVEAF it I B A T BRI KT VRN AR X B R, (RS EACAE, S F E A E A KAEREES, IFAMEAE
LLMEAF RS ZMEAF RS RO — M AT CLUT %70 XA 8 ) 2 16 7 i 6 T AR ORI R 8 U7 s S
BT XA & P K S A A

AE PR BIARSEH DLABS b4 LT — MR AHEX KNSR, W PR .

;define NUM TO READ bytes of linear memory, at banked address 0x120
DLABS 1,0x120,NUM TO READ, levels

RS HZ NS B ASHCE R T RS L ) . 3 T2 TR SR T I R, B 1. B
NSUEMTAA IR AL . WER AR E VL B0 Xk B, BRI ] HAE A  7 IX ik 0x120 FI5E 2%
Lty 0x20A0. R —NSHOR BB K T ARG, ST B R FROR B RN . R A G B I
ES 6.4 GiFRGITR. BIa— NSEERNS. ZSECEAERK, HT M TR E AR R R GRS .

H5RZHNIRL AR, DLABS thif& A& A& T 2407 psect (M, DA E R DA BLAE SO A AR A B
R EIRE AR KR IZN IR AT EARSE . WREE LR R 2%, WARARETR Nz e 2 iR)E — 12
B, bR,

TEATRGI T, GRS EAEME X 2 FIEEX 3 TR Levels X GARER it A1 I p ik fir i e i A2t s a) . AT
A I SO A7 A7 s 15 2V il iz AEfias (O SRAE B rh RO s R, 5 i W] g2 (B, PR i AN
RETREPCIEFMWAAAEIX . H2, BB RS RV FSR A7 asilid £e it CRERFEEAT 20 DX RIS U
N HEAF . TSI TR TRV levels KIS,

storeLevel:
movwf tmp ;store the parameter
movf count,w ;add the count index to...
addlw low (levels) ;the linear base address of the array...
movwf FSRI1L ;storing the result in FSR1
movlilw high (levels)
clrf FSR1H
addwfc FSR1H
movf tmp, w ;retrieve the parameter
movwf INDF1 ;jaccess levels using linear memory

H TS5 levels 2] DLABS PR 7E XK, BULERIGAFI RSN NE, BIARR 2> X bt R 1208 18 4 158 — A
SRR HTFELNEDT N, AP S E RS FSR & A28 . WARFF 52 M cLoBAL (e < 45
IRV, AT AR G 513 SCAF LA WSSOI i 4R B 55 i b8

G A
R TR AP MR IR B D RAE 4 £ile 1.5 B £ile 2.5 HULESCATCHEh, WAT LA T ) .5 o
LR HHEAF -

pic-as -mcpu=16f18446 -Wl,-presetVec=0h -DNUM TO_ READ=100 -Wa,-a -Wl,-Map=linearMemory.map
file 1.5 file 2.5
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A H, A EAMN psect CEEEERIMULE 0, Zar &I B FEH T4 RIS X (48 linearMemory.map)
HET . —Wa, —a EWH T RICRWPIR S T EANIEBER, #0 A — RS0, B iRy KA i
file 1.1st fl file 2.1st MICf.

CL {31 - D S IURK AL BE 855 NUM_TO_READ (M T et B R/ RIAF (B AR 78 SON 100, fEar AT (T
ARAEH#define R4 FEATILE SCEMRA 1T LAERENESCIE A S RAA IS P22 . i SOV B 50 R SR IR )
111 6 3 1 ESA A o

SR G PR AR AN SO (B, @ make SCHF) BRI RAE I BL R d 4

pic-as -mcpu=16f18446 -Wa,-a -c¢ -DNUM_TO READ=100 file 1.S
pic-as -mcpu=16f18446 -Wa,-a -c¢ -DNUM TO READ=100 file 2.S
pic-as -mcpu=16£f18446 -Wl,-presetVec=0h -Wl,-Map=linearMemory.map file 1.0 file 2.0

HeAt, O - c U EEANBESC A R AR SO ] CHERD SCHFIIT R AN 0. B dn &K R H AR
TR 2t . TR, AT ARIE SR a2 5 2 BRI SR B1) 3R SO (R T DA K 5 SRR R 28 2 ) - D e I S
R e A4 P & 5 225 BRI SO R RS S o B 2% i & AR A5 150 H AR 831 ~mepu 30—
IR ELAE MPLAB X IDE %, LR AL T E320h 28 i AT - B 7 SO SR IEOSCPFRAT I B . B4R E -D
%I, RMifE PIC-AS assembler > Preprocessing and Messages (PIC-AS JL%i#% > FALFAIE 2D KA1 K
Define preprocessor symbol (& X HAHEZFF5) FBHHi A NUM_TO READ=100,

© 2021 Microchip Technology Inc. FFars DS50002994B_CN-# 23 7i{
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Y PEERR S 151

AR F A R BT BB T A fof B S R B T PR HERR

WA i PR HERR SR HEARARR S, AR 2 — PR B T MERR FR AT U5 M MBS HERR 2 BC, 1T 4 PR HERR DU A A it}
REASDERTEAE X B, I XA GANAERE AT W8] 5 AR 18], 47 3T C B R R B sh AS3y
PO

Bt R BT R T B BRI T, B AT R 5 AR A% 2 ) AT B AR 1 A U R B A
Flo XM D T FER & R B A7 fit s 1l

SR HERR B S R SRR 5 06 R A T D e 4 R IR R BN FE R A7 il A T R LA SRR P I oA K, AT g 2>
FEAY KM

SRPEHERR AN T MR TR AT . W R B T IR T 2 R A — AN ER AL CRBE AT ST D, DR
A% 2w AR AN 2 A QR J3 BRPAAT 0 3 2 R A TR S o AR T A 7 1) 20 IE EH R B PAT, R I T DA S8 S AR
BB RN, 3 H BT A ATE SR MR SR BIAE S 2 (IR, BEEas &k AR As 415

BT A BC s 4 BEHERR X R IAE i 2 R ST, RIS RIFEF AT EN, FIHX P REA RIS A A,
WRFE M T TACHD AN R W RE R Bl A R e R P AT P ) #-AT R .

W PR gD UL T 78 PIC18FATKA2 Stk - FH 4 13 HE 43 1 S AR JRL 1

G EHERR B
#include <xc.inc>
CONFIG FEXTOSC = OFF // External Oscillator Selection->Oscillator not enabled
CONFIG RSTOSC = HFINTOSC 1MHZ // Reset Oscillator Selection->HFINTOSC, HFFRQ=4MHz, CDIV=4:1
CONFIG CLKOUTEN = OFF // Clock out Enable bit->CLKOUT function is disabled
CONFIG PRIWAY = ON // PRLOCKED One-Way Set Enable->PRLOCK cleared/set only once
CONFIG CSWEN = ON // Clock Switch Enable bit->Writing to NOSC and NDIV is allowed
CONFIG FCMEN = ON // Fail-Safe Clock Monitor Enable->Clock Monitor enabled
CONFIG MCLRE=EXTMCLR // If LVP=0, MCLR pin is MCLR; If LVP=1, RE3 pin function is MCLR
CONFIG PWRTS=PWRT_OFF // PWRT is disabled
CONFIG MVECEN=OFF // Vector table isn't used to prioritize interrupts
CONFIG IVT1WAY=0ON // IVTLOCK bit can be cleared and set only once
CONFIG LPBOREN=OFF // ULPBOR disabled
CONFIG BOREN=SBORDIS // Brown-out Reset enabled, SBOREN bit is ignored
CONFIG BORV=VBOR 2P45 // Brown-out Reset Voltage (VBOR) set to 2.45V
CONFIG ZCD=OFF // ZCD disabled, enable by setting the ZCDSEN bit of ZCDCON
CONFIG PPS1WAY=ON // PPSLOCK cleared/set only once; PPS locked after clear/set cycle
CONFIG STVREN=ON // Stack full/underflow will cause Reset
CONFIG DEBUG=OFF // Background debugger disabled
CONFIG XINST=OFF // Extended Instruction Set and Indexed Addressing Mode disabled
CONFIG WDTCPS=WDTCPS_ 31 // Divider ratio 1:65536; software control of WDTPS
CONFIG WDTE=OFF // WDT Disabled; SWDTEN is ignored
CONFIG WDTCWS=WDTCWS 7 // window open 100%; software control; keyed access not required
CONFIG WDTCCS=SC // Software Control
CONFIG BBSIZE=BBSIZE 512 // Boot Block size is 512 words
CONFIG BBEN=OFF // Boot block disabled
CONFIG SAFEN=OFF // SAF disabled
CONFIG WRTAPP=OFF // Application Block not incr protected
CONFIG WRTB=OFF // Configuration registers (300000-30000Bh) not incr-protected
CONFIG WRTC=OFF // Boot Block (000000-0007FFh) not incr-protected
CONFIG WRTD=OFF // Data EEPROM not incr-protected
CONFIG WRTSAF=OFF // SAF not Write Protected
CONFIG LVP=ON // Low voltage programming enabled, MCLR pin, MCLRE ignored
CONFIG CP=0OFF // PFM and Data EEPROM code protection disabled

;place the compiled stack in Access bank memory (udata_ acs psect)
;use the 2au_ prefix for autos, the ?pa prefix for parameters
FNCONF udata acs,?au ,?pa_

PSECT resetVec,class=CODE, reloc=2
resetVec:
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goto

PSECT code

main

;add needs 4 bytes of parameters,
;two 2-byte parameters

FNSIZE add, 0,4
GLOBAL ?pa_add
;add the two 'i
add:

movf

addwf

movf

addwfc

return

;incr needs one
FNSIZE incr,0,2

GLOBAL ?pa_incr

nt' parameters,

?pa_add+2,w,c
?pa_add+0, f, c
?pa_add+3,w,c
?pa_add+l, f,c

2-byte parameter

but no autos

returning the result in the first parameter location

;return the additional of the 2-byte parameter with the value in the W register

incr:
addwf
movlw
addwfc
return

GLOBAL
GLOBAL
result

result
EQU

GLOBAL
incval

incval
EQU

FNROOT
FNSIZE
FNCALL
FNCALL

main
main, 4,0

PSECT code

main:
clrf
clrf
movlw
movwf
clrf

loop:
movff
movff
movff
movff
call
movff
movff

movff
movff
movlw
call

movff
movff
goto

END

?au main

?pa_incr+0,c
O0h
?pa_incr+l,c

?au_main+0

?au_main+2

main,add
main,incr

result+0,c
result+l,c
2

incval+0, c
incval+l, c

result+0, ?pa_add+0
result+l, ?pa_add+1
incval+0, ?pa_add+2
incval+l, ?pa_add+3
add

?pa_add+0, result+0
?pa_add+l, result+l

incval+0,?pa_incr+0
incval+l, ?pa_incr+l
2

incr
?pa_incr+0,incval+0
?pa_incr+l,incval+l
loop

resetVec

FHENCHACTS R D RE S N A C AU

int add(int a,
return a +

}

void incr(int val,

return val

}

void main (void)
int result,

result = 0;

int b) {
b;

char amount) {
+ amount;

{

incval;

;create an alias for this auto location

;create an alias for this auto location

;this is the root of a call graph
;main needs two 2-byte 'autos'
;main calls add

;main calls incr

;increment amount

;load 1st parameter for add routine
;load 2nd parameter for add routine

;add result and incval

(for result and incval)

;store add's return value back to result

;load the parameter for incr routine

;add 2 to incval

;store the result of incr back to incval

© 2021 Microchip Technology Inc.
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incval = 2;

while (1) {
result = add(result, incval);
incval = incr (incval, 2);

G PEHERR DN TR S

FI T I R AR A0 28 D45 23 AT T JF 3k

MR S U FNCONE hIE S . MRS HEASEL D BURR T ISR psect 4 FF. FIT
1 IS R B T SO0 G5 A 4

TEARYIT, By A R

FNCONF udata acs,?au ,?pa

XKW udata_acs psect (S THUEBRAEHIEA-AE X H) K T ORAFHERR T AOITA N G0 BERRERASAE — MBS KIAF ik
R RER. DRAFHER K psect A7 BRI ERON RIKTT R 7 30, WUERAAAE KR AE THERAON 5 U2 U7 1)
REERF RN D), HHERE T PIC18 PR (E 7708 [X b B T F AL MR XL PR 2 RV R U X x5 (HRE, iR
HERGE R, W EER L E T 0 KA a . RIS LB A St e las, BIMEA tnl e R 2L T At g,
DR A 3K S g 380 0 20 DXA7- i 28 P G PR SR

FNCONF fhiR & 1% — NS M2 au TS8R A FRINATSL I DBIEZAE I I R ART 5. 2pa_ RTZCR
TSN EFRISENS REAFTS . KR SIE add BT T, ZARFI LRI a0 T Brs:

PSECT code
;add needs 4 bytes of parameters, but no autos
FNSIZE add,0,4 ;two 2-byte parameters

GLOBAL ?pa_add
;add the two 'int' parameters, returning the result in the first parameter location
add:

movf ?pa_add+2,w, c

addwf ?pa_add+0, f, c

FNSIZE PR A =S8, AR R IIAHR. I B 0 S B 7 5 B A% e B S 800 R P i 1 B2
T FEATRBIT, FNSTZE RN add BPAREANN R, FE 4 FHSH ZHIEL T UE TR
FEAT L, R 5 T HC B R e B

B B BRI — A SRR IO B HLAE R 4 TR B . EAURBIN, S H N7pa_add (T FNCONF
Pods SR IRTAD) o SRS e Bt S, (L AVt 7 0 PR 20 B 0 B BT P 7
SRARF RS GLOBAL ?pa_add D4 938U . MM LA F 2pa_acd 76 5 MRS, o] I iF) SHAE A 2210
AT . ERRISER T S EE RS A RE A , B4 A I T4 L. A
L SHEEEITRAERA 2 SRR, AN FusTzs 500 T Al 4 S IR 2.

RGBS, main F2FRIE XA T HRID I ko
GLOBAL ?au main
GLOBAL result
result EQU ?au_main+0 ;create an alias for this auto location

GLOBAL incval

incval EQU ?au_main+2 ;create an alias for this auto location
FNROOT main ;this is the root of a call graph
FNSIZE main, 4,0 ;main needs two 2-byte 'autos' (for result and incval)
FNCALL main,add ;main calls add
FNCALL main,incr ;main calls incr
PSECT code
main:
clrf result+0, c
clrf result+l, c
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main FEFFHEUANFHWEN R, FILHXER T FNSIZE (A1 ET18R . main 1 H BN GARME X — A
FHATUMEM A5 2au_main Vi, (HARGIHRE LT BQU, EXHMM H M E S IRM AR result, W clrf f7
LH R

N T REMSAEHER T D BCAFRE T IR]), BERAR T 2 T MR PR 450 . N T REE IR AR P IR AT I, A T — S Al
L.

FNROOT fh#84 (W EFR) R A B iR sl i fi € KRR PR (B, T LUEH] resetvec PR
Tk, EARGITNBCA X ) JrBoss RO REAF ik a3 18 7] LU R — i A B R AR R e A S R &, (ER,
A E R R R Z BIA R KA RS, WHE, RO N T E - DRABEIR, 285 A i
REFE MBI . XA, 5 WTRE AR SR IR A HERR A0 Rt DR A ST, IF BA SR AEBIEAIA .

FNCALL Phf5& FIARE 75 2 IR H,  CAFs IRz B R PR AE R P o S IXM 59, RS T LUJR 1R FH B4 R
7E LI ARS FE S, FNCALL PAHE A TR, R38R main BF MM add;; % “4RR main A incr.
FERFEFPRS, FE RS TR A R ME— R A AR FNCALL thi84 . AR BT A AR 7 A s SUAEAR 4 B HE R
Fo AT EZ RS, EUURNEFIAT 7ES, MR #R RIS % Hhie 4.

F AW BLE 8 SR BT R 2 8 M S BUE TR T . 1E add FEIPH, 2B— 2801 LSB mfe =8 0; 2B — 1250
MSB i sh 1, KL, FitRiA2pa_add+0 M2pa_add+l FRHE—A “int” SEWHADFET, 2
pa_add+2 fl?pa_add+3 FRE ZANSHMHENT . main B XME—NEINGMEHRIEX 2au_main+0 (L
result+0) fl2au main+l (B result+1l) K3FH.

HH, R EUE AR 2 ROR PHE A B S80S R b . TR IR RS AN A 24, HIkE R A
JRTE) A A 2 1) 5 AN e, (ELAE DR (0 2000 A fh 22 T B 0 75 222 R AR P IR [l . ] FNSTZE DATR40N
REFPIE R SHAT Ay, UG P 28U KN S RE IR BB /NP IROR

G AR HEAR 70T

HEERETIN, SRSV P TE FN B ROh RS, AR E, Sl R (B FNSIZE 4841
HERR X 5O EHIRFS, JFLUR AT REE B 107 sONIZ BT R FCAEE S ). W] DAZEBRS SO h R 12 AR I 45 2R

R BT BV R SR SCEF TS, A THERE AR UM AR I S8 e . W T ARG, ATREA R B

Call graph: (fully expanded)

*main size 0,4 offset 0
& add size 4,0 offset 4
incr size 2,0 offset 4

T gt R R EE . E ET RIS, AT R main A add, main B2 incr. TENRIASAIE N
F IS ER E 3% S BL A7 e Ko, SRR IEHERR P I H 3154k (Auto-Parameter Block, APB) fRfs&. 1&1F
2, MR, R R A E .

WER, EFEAEF, HT add M incr 19 APB (W2 EAHR . XEWRE IR, XA RN, BN
add Ml incr AU A AT, B LKIZA 2[RI AL T sk as .

FEF Z AR R 5+ F8 A8 P 10 APB fEffas sk THE— LB, JF HSmAe e b A RAM B K/ . IXEERE 7 A 1
FIE R oG B AR T e A SRR/ NIZEERE AT APB HIRV/IN, REF o OB A7 s OB MBS B2 . AR
RS RET & R A S AR P s S, I HASEIaRR e o5 A RO A0 25 1R B K/

-mcallgraph WA AT H € RS SOAF P BRI EE B B, -ncallgraph=crit RUERKE R
ER L EETR A IR SRR .

FEATRBI, R HERR AR B 2 W A AR SILHE 10 PR 2 8, (H AR AC 8 T HI AR
A, Hoh 2 AT LR . IR A AR S A B, R AL B AR Z I R
SRR, R TR ) N OGR4 s Sk sk R 0SB0 B 065 BAER, W APB I RER A AR
B0 AIB RS AR FNCALL Db & BRI MR AR B 2 AT E, XA E IR RS 252 15 b b k2R Oy 4
%o AL, FNEREORLS AT E T XA R AL E, BRI IR A SAE hex U™ ENE, JF HERMHIE
— PR AP EARTIRAL .

© 2021 Microchip Technology Inc. FFars DS50002994B_CN-# 27 7i{
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FEMSS ST R RATENIAT 53R, IR B0 Hogs it RS A AR (3 F R IR TT 5 Bk . X TAREF, T REAN
FHR.

Symbol Table

?au_main udata_acs 000000 ?pa_add udata_acs 000004
?pa_incr udata_acs 000004 _ Hcode code 000008
incval udata_acs 000002 result udata_acs 000000

PR B2 g0 ik, AR A B AT EN A B . fEAVRBIT, udata_acs psect fEfE ML 0, Pt

main NEFINER (2au_main) HFHIFEEZEEIMNHIE 0 JF46 AL T udata_acs psect 1 (WIHRATFIEE) . add

RNEBH (2pa_add) HHAMGFMHTRIMAMEE 4 7, 5 incr (?pa_incr) MAMEGAHRE. ZRPEER T HAE
BMINFFS (result Ml incval) .

o e B

WA Z IR BARIE CAREIE AU S (i, AFRN estack.s) H, AT DU A R T &0 gk T i 1H
R, AR ESY RA . s, DMERX SO TR, T A AT,

pic-as -mcpu=18F47K42 -Wl,-presetVec=0h -Wl,-pudata acs=COMRAM -Wa,-a -Wl,-Map=cstack.map -
mcallgraph=full cstack.sS

BERE IR G0 o PEHEAR S TR BRI AL b 20 BERE AR 1N B AR SCAF A AE N SRR D da &0t 4 B 3h g — it
o

R BT —p FEEEAIET, ZIETNVEH R H TR g e HERR udata_acs I psect B T &G M EEREREE KT
WSSRTUE F AT EMEA, EmRAEH, IR 8 FNCONF it &I 7= A Il 5 .

Ef F -mcallgraph WEBUERFTEN 22 R E . V8 B SoREMS ScfF, Z30o i LR Em-w, -

Map=cstack.map &K

2B —FE, S BRI psect CEEERIMNE 0. ZAr SO T A MICHw IR LM (cstack.1st)
f-wa, —a LRI, LA A K AR .
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7.

R AR 0 TR R 1

R AR ) P WA A B

PLR R BIACHES 4L 5T PIC16F 18446 %5, #7E 1 1% 2344 () Curiosity Nano JF &R AT ARl B A2 &5 T 3
f 2R FIREIE o ZARTD S 2 I 88 O HI4h4k N4F 500 ms F=AE—ohil, HERIR R EFH R BER - LED GER:F
IO RA2)

gl rilive N

/*

* Blink the LED on a PIC16F18446 Curiosity Nano Board
* using the timer and interrupts to control the flash period.

&7
#includ

CONFIG
CONFIG
CONFIG
CONFIG
CONFIG

CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG

CONFIG
CONFIG
CONFIG
CONFIG

CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG

CONFIG

GLOBAL
GLOBAL

e <xc.inc>

FEXTOSC = OFF
RSTOSC = HFINT1
CLKOUTEN = OFF

CSWEN = ON
FCMEN = ON
MCLRE = ON

PWRTS = OFF
LPBOREN = OFF
BOREN = ON
BORV = LO
ZCDDIS = OFF
PPSIWAY = ON
STVREN = ON

WDTCPS = WDTCPS 31
WDTE = OFF -
WDTCWS = WDTCWS_7
WDTCCS = SC

BBSIZE = BB512
BBEN = OFF
SAFEN = OFF
WRTAPP = OFF

WRTB = OFF
WRTC = OFF
WRTD = OFF
WRTSAF = OFF
LVP = ON

CP = OFF

resetVec, isr
LEDState

External Oscillator mode selection bits->Oscillator not enabled
Power-up default value for COSC bits->HFINTOSC (1MHz)

Clock Out Enable->CLKOUT disabled; i/o or osc function on OSC2
Clock Switch Enable bit->Writing to NOSC and NDIV is allowed
Fail-Safe Clock Monitor Enable bit->FSCM timer enabled

Master Clear Enable bit->MCLR pin is Master Clear function
Power-up Timer Enable bit->PWRT disabled

Low-Power BOR enable bit->ULPBOR disabled

Brown-out reset enable->Brown-out Reset Enabled, SBOREN ignored
Brown-out Reset Voltage Selection->VBOR set to 2.45V

Zero-cross detect disable->Zero-cross circuit disabled at POR
Peripheral Pin Select control->PPSLOCK cleared/set only once
Stack Over/Underflow Reset Enable->Over/Underflow causes reset

WDT Period Select->Divider 1:65536; software control of WDTPS
WDT operating mode->WDT Disabled, SWDTEN is ignored

WDT Window Select->window always open (100%); software control
WDT input clock selector->Software Control

Boot Block Size Selection bits->512 words boot block size
Boot Block Enable bit->Boot Block disabled

SAF Enable bit->SAF disabled

Application Block Write Protection->Not write protected

Boot Block Write Protection bit->Block not write protected
Configuration Register Write Protection->Not write protected
Data EEPROM write protection->Data EEPROM NOT write protected
Storage Area Flash Write Protection->SAF not write protected
Low Voltage Programming Enable->LV Programming enabled

UserNVM Program memory code protection->protection disabled

;make this global so it is watchable when debugging

PSECT bitbss,bit,class=BANKI1, space=1

LEDStat
DS

e:
1

;a single bit used to hold the required LED state

PSECT resetVec,class=CODE,delta=2

resetVe
1jm

PSECT isrVec,class=CODE,delta=2

c:
P start

isr:
;no context save required in software for this device
PAGESEL S ;select this page for the following goto
BANKSEL PIEQ ;for TMROIE and TMROIF
;for timer interrupts, set the required LED state
btfsc TMROIE
btfss TMROIF
goto notTimerInt ;not a timer interrupt
bcf TMROIF
;toggle the desired bit state
movlw 1 shl (LEDStateé&7)
BANKSEL LEDState/8
xorwf BANKMASK (LEDState/8) , £
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notTimerInt:

;code to handle other interrupts could be added here
exitISR:

;no context restore required in software

retfie

PSECT code

start:
;set up the state of the oscillator and peripherals with RA2 as a digital output driving
;the LED, assuming that other registers have not changed from their reset state

movlw 0x33
BANKSEL TRISA
movwf TRISA
movlw 2
BANKSEL OSCFRQ
movwf OSCFRQ
;configure and start timer using interrupts
movlw 0x89
BANKSEL TOCON1
movwf TOCON1
movlw 0x1D
movwf TMROH
clrf TMROL
BANKSEL PIEO ;for TMROIE and TMROIF
bcf TMROIF
bsf TMROIE
movlw 0x80
BANKSEL TOCONO
movwf TOCONO
bsf GIE
bsf PEIE
loop:
;copy the desired state to the LED port pin
BANKSEL LEDState/8
btfss BANKMASK (LEDState/8) , LEDStateé&?7
goto 1ightLED
BANKSEL PORTA
bsf RA2 ;turn LED off
goto loop
1ightLED:
BANKSEL PORTA
bcf RA2 ;turn LED on
goto loop
END resetVec

7.1 FWTARAS (R RSERE)
A BRI T A g S P BT IR S5 FEF (Interrupt Service Routine, ISR) .
ISR K45 75 s\ S AT HADFE R R AAAR R, X AIFET ISR 2470
oK HON I pRE R B AR S R T ) B A
« WA E S5 2T B TR AR 1 N B3 LR AT
o HROCAREAS R WHEPITH RIS, IR
o PUTERERI “ AHRIBTR [E] 7 H5 4 LASE HRORE e A e IR AL B
A AR R ISR gk AR JUASHEAT T, AR I R TR

PSECT isrVec,class=CODE,delta=2

isr:
;no context save required in software for this device
PAGESEL $ ;select this page for the following goto
BANKSEL PIEO ;for TMROIE and TMROIF
;for timer interrupts, set the required LED state
btfsc TMROIE
btfss TMROIF
goto notTimerInt ;not a timer interrupt
becf TMROIF
;toggle the desired bit state
movlilw 1 shl (LEDStateé&7)
BANKSEL LEDState/8

© 2021 Microchip Technology Inc. FFars DS50002994B_CN-# 30 7i{



7.2

HRREER A 0 TR ALR 1

xorwf BANKMASK (LEDState/8) , £
notTimerInt:

;jcode to handle other interrupts could be added here
exitISR:

;no context restore required in software

retfie

ISR N H i CAnTRIAE S ALJE HAT RIS RO 80D S H bR g R RO R b ) Bk . DAk, RORF ISR =l
AL ISR N F A AR BT 7T UBE 3 21 iy 7 b1k 44— psect o fEATREIH, isrvVec psect fRAFEEA Pk e
FFo HELE PICA8 S81FFT LU A ik 8%, JFxS ISR BA AN FRIBERER, 8. PIC18 ds A i) sh b Al Lo 51 v ik

ISR R HAHHIAEMTRE ) B AR 25 47 8% DL AE 1 AR v (A IR AE A B A7 25 S AL AU HEN ISR I ERAF, SRJG1E
B ISR RS . XTSRSl SRS (1 PIC18 #344F) , ISR KT ZELRAEITA AR HAR ISR BB R L7
T ZFAT Ao T ORAT AN S A 77 45 (R AR I AR 9 B A Y

5L PIC 8345 —FE, 16F18446 2 AE K LTS B 2 W H A e IR E R BRI T30/ 45 th, BIERARARAE
ISR BT HoAh A7 A7 A5 O 5, 75 IE 5 A 7 BB A HAT B2 U . B IR R BARRS R S AR AT B U1 AR
i, TS RPARER . QR B E IR VIS, WS 7.3 Tl bk,

RAER S O I, SEAL SR ISR GBI T LED IR . EAXHME Al Wil AT 804, (EF AT L i
ISR Z AR AL FUR AT e 2 (U Hh Wil . btfss TMROIF i 4@k AG T AH 5C % I 25 Hh Wibs B R R g I 4% 0 Sk

K, BERYE btfsc TMROIE fRAT A, JGFHMAEH 3 0 P Ririi. KA SXHMIAE 11, A ek
SE IS #4502 P kTIE .

FEZOEPAT WA I3 [ 3 £ A, RAEHFTURI retfie $84 . IRIEHE ARG ST PRSI E 9 R A TS
FIRE, JFHEFEAE R

HIT% ISR 3% goto 84, FrLUAIN T PAGESEL fhfi 4 A IREFE ISR T, goto K ILAs BATIUN H Fx.

& SUFAAE F AL

AT R B R U T s e FACRD SRR B LED RE MR E . HARENRSH ISR BE . BT AR ENFE
FLRAT true BX false {E, R 0K @ SCAALXT G, AT 28 76t 25 (A1 RN S8 i i RO AS 2 e 9 25

REX G F B 2 20 R 2R, RN TR ST R psect F5HE — MFR IR E . LRSI E X T —H4
TN X R, %FKN LEDState:

PSECT bitbss,bit, class=BANK1l, space=1
LEDState:
DS 1 ;a single bit used to hold the required LED state

psect & X HEEH bit &S RS Z psect th b BAARAL, TIAR T . XEWE DI — MEE ALK
DS 1 AT IRE — ML, MAE— T, Hik, LEDState X% HEERAF — M.

BRSNS IR T 0 0C 8 FLXT R, BRI, dSRxs ik psect #E4T 1 HAt ML (TR ) -

PSECT bitbss,bit,class=BANKIl, space=1
LEDState:

DS 1 ;a single bit used to hold the required LED state
otherState:

DS 1 ;a single bit for some other purpose

0 e o & e AR R 2 R i Ve P (BN (REC e S L RSN EN R A P IS = NG R

fEAL psect HE XHAEMIFF S (flin LEDState) #AAEAIHbE, WAR F b, X SRR ST S 7E 45 4 P 18
R0 BATALERER PIC $84 (flil bef Bk bt fss) FHEFHIMRES, FRZZ NP E. Fli, ik
0x283 AL G F bt 0x283/8 (BI Ox50) FIMALE 0x28387 (EPAIE 3) o MR ERAI X R GRS —
A, MBS A LR DL 8 IIRIEHE A 7 CUEFas) Mk, FHFES 7 7 Hh 5z URE
ZFTHNIAALE . Hlin, SRR LED RS TRl E i .

BANKSEL LEDState/8
btfss BANKMASK (LEDState/8) , LEDState&7
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7.3

AR 0 TR R 1

157, BANKSEL iAW EZ b S4L, FULiZE 40 LEDState MIALHBEHERDL 8. BANKMASK () 7 4%
FHMTT ARG bt fss I NI LT AARAEREC S M, (HNAARZZEER TR RS bt (BRI, fSrbhkRR A
8) .

AT DRYE 5 B A TACEE S 75, DA G i Sk stk Ay 467 B o B s, 5l

#define LEDSTATE BANKMASK(LEDState/8),LEDStates&?

iVEIE Y R

BANKSEL LEDState/8
btfss LEDSTATE

THER, SFRHIALIZIRS B3 LEDSTATE MBI AAEFL BEA LS e S0, PR 7 st . i,
LN IR

btfsc TMROIE
btfss TMROIF
goto notTimerInt ;not a timer interrupt
becf TMROIF

7T TMROIE Il TMROIF SFR i, XML RAMRETAIN 7T bt (4502 PIEO 1 PIRO fydthhl) K IHAEIX
LA R A B . TEVE SO TP S <xc . ine> g, BIE[fE IR SFR fi7.

TEAL psect HE SUIATAT 55 R B e M AV S 7 Mot 3T ENE 5 R ARG SO fF . AR BRS80S, TE 27000 M2 it
S H A AT LA . T DL i AR W S AR Scale R EHIAMFLL psect T bit k&, XTI psect,
Scale {E#87~ K8 8; X FHENL psect, Scale (¥ =, TEAAREIIH AL L XA B8R T bitbss psect.

Name Link Load Length Selector Space Scale
build/default/debug/main.o

config 8007 8007 5 0 4

isrVec 4 4 A 8 0

resetVec 0 0 3 0 0

bitbss 500 A0 1 A0 1 8

code E E 1D 8 0

TR ALY 0x500. XA Hhk. (H2, BRI hE, JFEIRJy 0xAO.

iz psect A LLEERE B A7k 2 T IRAT AL E . O T SR IR U B AL G I AF i 2500 X, A P ) psect L2
FRLEIRRE LS BANKL BEHE S RA KL, REWEE B E TR X 1 RSN E . Oy T s it vy
FIALXT G, AR B T PIC8 B3 ) A7 il 4% sl DU A A7 i DX

SRR IE S
BRSNS R [ S WA R A7 S KPR TRAF B 7 A e, U IR 1 BEAF ORAT 1O A7 4745 5O R AhE 5 22
RAFE A AR R, M AT LR B 5%

£ RAM RO IA ZRGR A (1R A7 2 52 SR 5 (A7 it 22 1)

FEABBUX T A7 1T, ik ISR HAH G T3 A7 4% K A 2% S 1) B A2 X

NP R AL X B A AR T, Lk ISR AT At X 1 523X U 2 A7 45 ) N 2

LT ACRS BEA X A A h TN A2 B S RAF A I iR 83 4F - (12 PIC12F609) 45 AR IRE (RSl 1 347
fitidso ZAGS U T UL EJURL, BAACKAE LU R B AT Ao AR AT AR FL AR A 2 A AN Ay SR OR A7 B0 o A7 2 AT
B,

#include <xc.inc>

PSECT udata_shr
saved WREG:
DS 1 ;space for WREG in common memory

PSECT udata bank0
mainSaveArea: ;space for other registers in banked memory
saved STATUS:
DS 1
saved PCLATH:
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R AR 0 WAL R 1

DS 1

PSECT isrVec,class=CODE,delta=2

isr:
;save context
movwf saved WREG ;WREG saved to common memory
movf STATUS, w ; STATUS (including bank selection bits) copied to WREG...
BANKSEL mainSaveArea ;...allowing a different bank to be selected...
movwf saved_ STATUS 7 STATUS saved
movf PCLATH, w
movwf saved PCLATH ; PCLATH saved

;interrupt code that can use STATUS, WREG, PCLATH goes here

exitISR:
;restore context
BANKSEL mainSaveArea

mov f saved PCLATH,w

movwf PCLATH ; PCLATH restored

movf saved STATUS,w

movwf STATUS ; STATUS restored

swapf saved WREG, £

swapf saved WREG,w ;WREG restored without altering STATUS
retfie

AN EARIFHITA Z A7 as 7 B 18] ISR AS R LR, FEEA AL — T X o R T A A 4
PIC18 Ptk # A A7l X p al i BL7 VI ARS 221G SN B0, (HIXAE I A SEAE R S (0 AN 2, AT A A7 s fi
R, i ELRE I A 5 51 A7 A 4 BN T e T S AR k.

FEATRGIH, & (A Ds thfR &) FEAIAFEE T T — 77 (udata_shr psect) RORMFE W A4 RS,
HHAEAEX 0 FI— M e (udata _bank0 psect) HEL 1 A7 2 (AR AE i STATUS Fil PCLATH 27 /728 FAR
Ao XMECE AT LB IS, AR E R Z A6, BRI . i A i 23 e B i
FHENLMRE ARG TR A CUAE— SRR T, S A DU —AMRs, AR5 A T An 2
HImES 5K A Z AT R AN . B, mainsSaveArea + 1 Ml saved PCLATH FRIR[A—M7EAE G,

ISR 13k AR A 25 774 E i B B RO AE 2 18] v I PRAZANIS A 2 205 AR AT 2r A7 2, FLBIXLE 27 7 2%
PN A SERRTE N IE . IXREWRAG 7T E 75 B € U DR AT 25 17 4% o

BRI — AR K W B A AR I AT N AL ] saved WREG W R . BT %A RG2S 18] O 40 FL B A JL 77 6%
w, PR IEFZAA S A AE X X — GREE, PO PR b, FEE X SRR T STATUS 78,
M%7 2 L ARAF B A7 AR — o AR STATUS 2017 a8l ICIA IR ST AR AR IX s [RIEE, SBR7E STATUS %47
ar, AR BIR W A5 A7 45 .

RAF W A fras)a, BEJGHITE2BITR STATUS A7 83 N A3 8E W A 24 h . H il STATUS Hfads =M U2
AR, PIAT LU BANKSEL bR 21k EAFMERIAAREIX . BE)E, e SRSl LE ] H M mov f/movwf $54
DRAFTR AR A7 4% o

ISR A ) M AR P S22 A7 2 RO 8 85 ORAF 23 A7 4 I RO AR B o I TR R IS ) B AF B AN A RIS BN,
TR PO W VR 5 A T A ™A (KU AT I B AT RETC i A R 4R &

AR T R AR S % 1 B BC S R O AEAH X, SRS mov fimovw e $5H RTEHI(E R il [l PCLATH Al
STATUS #ifras. Wicfl, 4 STATUS Zifrastk S Jn, ZuT#ErA i Xk S B b WA B REs . el AR
h ZE R G TR T AN B CAEEE AU S b, BITE L.

WA W A7 BN . LS4 movE saved WREG,w, KINE SN CIKE STATUS Fif7as b Ehrd
(2) Ao BTSSR 25 m STATUS 247 38 1H % swapf R WKE W A /735 .

G B~
U SR B USRS CORAEAESESCAR SO (9, 44 %R timedLED. S) HY, JUWT DARE A R (i &0 g7 ik, 18
R, XA REY R4 .S, DMERX SCHREAT AR, T AL Ad b .

pic-as -mcpu=16F18446 -Wl,-presetVec=0h -Wl,-pisrVec=04h -Wa,-a -W1l,-Map=timedLED.map
timedLED. S
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HR R AR 0 W R R 1

A5 EAAEH psect L BEREEIME 0, BEAL, PRAZFIIFEF AT psect D RIS RN B E Gk 0x4) . Zm4
WA FE-W1, ~-Map=t imedLED.map &M CHF A U SO fl-wa, —a &0 (T84 N timedLED. 1st 7L
BRI
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8. PIC18

FH) P RTRAL S B

DL R R BIACHS 4% PIC18F47KA2 45, HAEMd Fli% 28141 Curiosity Nano JF &M LT . 26D KE & 2% 0 WIdhib N
£ 500 ms F=AE— R, HIERRR TR BIEAR L LED GEZS5 D42 REO) .

Hh T AL 51

/*
* Blin
* usin

*/

k the LED on a PIC18F47K42 Curiosity Nano Board
g the timer and interrupts to control the flash period.

#include <xc.inc>

CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG

CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG

CONFIG
CONFIG
CONFIG
CONFIG

CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG

GLOBAL
GLOBAL
GLOBAL

PSECT b
LEDStat
DS

PSECT r
resetVe
got

PSECT i
ivtbase
ORG
Dw

PSECT c
tmrO0Isr
becf
;to
mov
X0or

FEXTOSC = OFF // External Oscillator Selection->Oscillator not enabled
RSTOSC = HFINTOSC 1MHZ // Reset Oscillator Selection->HFINTOSC, HFFRQ=4MHz, CDIV=4:1
CLKOUTEN = OFF // Clock out Enable bit->CLKOUT function is disabled

PRIWAY = ON // PRLOCKED One-Way Set Enable->PRLOCK cleared/set only once
CSWEN = ON // Clock Switch Enable->Writing to NOSC and NDIV is allowed
FCMEN = ON // Fail-Safe Clock Monitor Enable->Clock Monitor enabled

MCLRE = EXTMCLR // MCLR Enable->LVP=0=>MCLR pin is MCLR; LVP=1=>RE3 pin is MCLR
PWRTS = PWRT OFF // Power-up timer selection bits->PWRT is disabled

MVECEN = ON // Multi-vector enable->Multi-vector table enabled

IVT1IWAY = ON // IVTILOCK One-way set enable->IVTLOCK cleared/set only once
LPBOREN = OFF // Low Power BOR Enable bit->ULPBOR disabled

BOREN = SBORDIS // Brown-out Reset Enable->BOR enabled, SBOREN ignored

BORV = VBOR 2P45 // Brown-out Reset Voltage Selection->VBOR set to 2.45V

ZCD = OFF // ZCD Disable->ZCD disabled; enable by setting ZCDSEN

PPS1WAY = ON // PPSLOCK One-Way Set Enable->PPSLOCK cleared/set only once
STVREN = ON // Stack Full/Underflow Reset Enable->Full/underflow => Reset
DEBUG = OFF // Debugger Enable bit->Background debugger disabled

XINST = OFF // Extended Instruction Set Enable->Extended Set disabled
WDTCPS = WDTCPS 31 // WDT Period selection->Divider 1:65536; s/w control of WDTPS
WDTE = OFF // WDT operating mode->WDT Disabled; SWDTEN is ignored

WDTCWS = WDTCWS_7 // WDT Window Select->window open (100%); software control
WDTCCS = SC // WDT input clock selector->Software Control

BBSIZE = BBSIZE 512 // Boot Block Size selection->Boot Block size is 512 words
BBEN = OFF // Boot Block enable bit->Boot block disabled

SAFEN = OFF // Storage Area Flash enable bit->SAF disabled

WRTAPP = OFF // Application Block write protection->Block not protected
WRTB = OFF // Configuration Register Write Protection->Not protected

WRTC = OFF // Boot Block Write Protection->Boot Block not write-protected
WRTD = OFF // Data EEPROM Write Protection->Data EEPROM not write-protected
WRTSAF = OFF // SAF Write protection bit->SAF not Write Protected

LVP = ON // Low Voltage Programming Enable->LVP enabled

CP = OFF // PFM and Data EEPROM Code Protection->code protection disabled
resetVec

LEDState ;make this global so it is watchable when debugging

_ Livt ;defined by the linker but used in this code

itbssCOMMON, bit, class=COMRAM, space=1
e:
1 ;a single bit used to hold the required LED state

esetVec, class=CODE, reloc=2
c:
(¢} start

vt,class=CODE, reloc=2,ovrld
31*2 ;timer 0 vector position
tmr0Isr shr 2

ode

TMROIF
ggle the desired LED state
1w 1 shl (LEDStateé&7)
wf LEDState/ (0+8),c
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PIC18 25411+ W An AL 7 451

retfie f
PSECT code
start:

bsf BANKMASK (INTCONO) , INTCONO_IPEN POSN,c
;use the unlock sequence to set the vector table position

;based on where the ivt psect is linked

bcf GIE

movlw 0x55

movwf BANKMASK (IVTLOCK) , c

movlw OxAA

movwf BANKMASK (IVTLOCK) , c

bcf IVTLOCKED

movlw low highword  Livt

movwf BANKMASK (IVTBASEU) , C
movlw high Livt

movwf BANKMASK (IVTBASEH) , c
movlw low _ Livt

movwf BANKMASK (IVTBASEL) , c
movlw 0x55

movwf BANKMASK (IVTLOCK) , c

movlw O0xAA

movwf BANKMASK (IVTLOCK) , c

bsf IVTLOCKED

;set IPEN bit

;set up the state of the oscillator and peripherals with REO as a digital output driving
;the LED, assuming that other registers have not changed from their reset state

movlw 6
movwf BANKMASK (TRISE), c
movlw 0x62
movlb 57
movwf BANKMASK (OSCCON1) ,b
clrf BANKMASK (OSCCON3) , b
clrf BANKMASK (OSCEN) , b
movlw 2
movwf BANKMASK (OSCFRQ) , b
clrf BANKMASK (OSCTUNE) , b
;configure and start timer interrupts
movlb 57
bsf TMROIP
movlw 0x6D
movwf BANKMASK (TOCON1) , c
movlw 0xF3
movwf BANKMASK (TMROH) , c
clrf BANKMASK (TMROL) , ¢
movlb 57
bcf TMROIF
bsf TMROIE
movlw 0x80
movwf BANKMASK (TOCONO) , c
bsf GIEH
loop:
;set LED state to be that requested by the interrupt code
btfss LEDState/8, LEDState&7, c
goto 1ightLED
bsf REO ;turn LED off
goto loop
lightLED:
bcf REO ;turn LED on
goto loop
END resetVec

S (PIC18)

7.4 RS CRRERAED TREIRER TR T PIC18 RIS FIREE . AR AN B . AT HE PIC18 Sy

SE F P I A DG 205 o

ARG EF IR L PIC18 43 (filln PIC18FATKA2 54D mITCE AT v ) B3, T AN A5 FH P [ 52 16 v
M. A12R PIC18 S8 ASCRF IR, Bl LMEGRUE ANZE I, W7 2Z5E LA aipi s h ks i2 s (A
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T —A) , HND SRR b W Rl . X R IE S PR R P R BT (R, P
PSR — A i R

AR T AR S BB E A8 F ) B P A R 25 . TS MVECEN G B4y AT {8 BB 1% TAER .

A BRI, AR AP R WS S — ML IR SRR (ISR o G A &KL ISR bk i) Al SR I H5
HE T FRAAR P RO B OUE e A BB P I R IENEAAF ik E IVTBASE Zrfrdsth, DMELERE
T, SR E AR AR A T . IVTBASE #AFas A R Al RIS AT I BBk, X R — MRl BUE LAl
R, PR DR P AN R AL B AN AR ISR,

ARG AT AES CAnR ) gt T — AN ISR R AR ) B3R v (6 Rk .

PSECT ivt,class=CODE, reloc=2,ovrld

ivtbase:
ORG 31*2 ;timer 0 vector position
DW tmrO0Isr shr 2
PSECT code
tmrO0Isr:
bcf TMROIF
;toggle the desired LED state
movlilw 1 shl (LEDState&7)
xorwf LEDState/ (0+8) ,c
retfie £

ARG T AL BE IR 4% 0 /9 ISR 5% tmr0Isr, JFHALT code psect H1. 1% psect il LAGERL B 747 fifi &
BAEfTALE, PIEAST ZEH P € L) psect BIURFIR K BE R 4% 1100

O —% retfie fIRAOMNPIRE. SVFZIREF—FE, PIC18FATKA2 278 KA P A 3K A A% A7 A2 a5 IR
SRER T ah, FULBRAREAE ISR MBI HAL A A7 ds 200 5, 75 M 7 A 75 2l A AT I DIk .

EE RGBS AR B S AR T DA, TSR BE . AR g S B VB, ES 7.3 TahiIln)
o £ BRAFEEOR retfie fRAMPLEIER, 2164 MR 137 800 A A = [l SR 5B I 27 A7 2% -

MEXRCE TN ive WA & X psect H1, 1% psect Fifl j5 il M7 #E B BIFE P 476k 25 HH I HoAth psect, 01 8.3 Zinfil
. Bl reloc=2 brEH{R psect KR AEHNE %7355, DMEIER TIE, B8 FMF AR, ovrld
psect b &IV R4,

CE AN g a3 i) Dw D34 ISR [t tnr0Tsr BT REER T . SHHEZAEATE 2 67, UL 7S 80

shr BFEFFARIRIUZE . EN A 0 Brh W R4 TR PRI E 31, HE, RASGT AT A iz, Hit
ZE (BUEMHAMA R BAgXME. N7 ETRSEY, M7 orG S REMAE. EXMHELT, Bl
M Z IR HIER, ORG DKL BT #0727 47 psect #y&c4a 7 %2 (i AMER L&D , (HIXIE

GFRE A A LN A ER . ISR T ORAE 1A R A psect BEFZ B AT AOMLIE, W) ORG DR - Kol {17 & Ak T IE A )
BE. ITENRENEENNDT, FILRERmEERN 31 * 2,

BEEREF AT R, AT Re R Z AR T, B A] DA% S AR ISR, IRt ixeerb b ik 55 12 5 b ds m 2 m & &t 1T
TRAF A 3R ) psect 1 LLZBCRIES 2 A S04 1eAh, Al DIE— L R e fit—> ISR K&,

N T Hi R psect i A DUEB RO MBL GRIAVE GRS AR AE AT TARE D ©08 ivt psect R T ovrld
PRE . AZARE ST R AR BB T AN IS psect FOBE—E P WA . BN, LURBANARAES (AT RERs T AS R S b
T ICE UARTT F2 4 b R i )

PSECT ivt,class=CODE, reloc=2,ovrld

ORG 27*2 ;UART1 receive vector position
DW uartlIsr shr 2

PSECT code

uartlIsr:

;code to process uartl receive goes here

THEE, AR psect (ive) WA TRAEER ShBRAE. T 2% psect #AILH T ovrld frid, Bt
B DAL 128 — AR flTh vt psect N, ORG ThTR A th o AR Shbt A Ml CRIX T psect M AGHAL) .
XA JC 5 1 DR 170 B LU o R PP 2 A7 AL B
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PIC18 2344 i1 rh W Al Azl

U RS AU SO R I R R psect, WA BIBERS AL s LT AL IOl CLAR RB b ottt 8) , KBRS MG
k% % ORG DR Q FINIUEMIER . REARBINAER T RA A FE, (HhTErds 0 mEA T psect 7k
ffmAz oy 31 * 2 iy B HACE N 2 775, U psect KEZ L& 7<7 0x40,

TOTAL Name Link Load Length Space
CLASS CODE
ivt 8 8 40 0

B H A 5 20K B Hetb I b, It B R I L i W P AR T — AN B AM A I R 2 R A 4. AN,
AT DA FE il % A BRI S L R BRI ISR (1 btk SR 78 A A FH 1 [ B A

A ROE M RIAE S N IVTBASE %5 74s, W LMEREFAEfE s e . CRIEDEE AL MER. v 7 B/ e R ) &
FRAERE B A Ik A Z0UE CSGEARAS, 7T DU R el SRR 8 SCRTRFIRTT 5 3% 3% IVTBASE W 74k o N I HO 7R iR % B
451 T IVTBASE 178 MR BUT 31 Cnas (s T b prid ) DL 4 =4 IVTBASE #7474 -

GLOBAL _ Livt ;defined by the linker but used in this code
movlw 0x55
movwf BANKMASK (IVTLOCK) , c
movlw OxAA
movwf BANKMASK (IVTLOCK) , c
bcf IVTLOCKED
movlw low highword _ Livt
movwf BANKMASK (IVTBASEU) , c
movlw high _ Livt
movwf BANKMASK (IVTBASEH) , c
movlw low _ Livt
movwf BANKMASK (IVTBASEL) , c

T -p BERE AR IR AT psect 73 CIAEESS , BEREARE 2 SURFIR I AT 5 R FIRIX LE psect FEA-ff A% O HEEAL
B JEK psect HiEMAIELL  Lpsectname EAMIFF SRR QERIFRAMADN TRIL TR o (BEESRIEE LT
_ Hpsectname fl__Bpsectname 5. ) fEAREIF, A Livt f5 (ivt psect [T 5) 3% IVTBASE
WAEds. O low. high Ml highword #ERFAREA A7 A7 a8 SRIZ S8 BE M AL AOAR R 7755 . 0 RAH a2 S ek ) 3R
ALE, THEsui; KT SRR A fve shhk e,

SE SRV F Az
ARFE PRI WP U T A s R AR SR B LED IREMIARE . AR ERPIRASH ISR W& . BT HARENT
FLRAF true ol false {8, PR HE SONRINS G, DU 4 A7 fif 25 8] AN SE 0 e ROmAS B HL N 2

PIC18 a3 Aixt R 7 NS5 RS AR AH R (FE 7.2 58 XAMERALR SR B NIRRT R psect F4RLAE H
bit psectird. SHMSAALL, PUF AR R 5 i — X 52 psect B T HUEBAEZ G X F .
PSECT bitbssCOMMON,bit, class=COMRAM, space=1

LEDState:
DS 1 ;a single bit used to hold the required LED state

PIC18 ACHE 2 455 4l T 7 a5 RS 2R AE A R o ] LD A7 ik B3 DA 8 SRIRAS L5 5 i S -3 A7 gt bk, - H.
ALl 7 TN SEE R AN E . A, — BT A S <xc. ine>, e AR BIARHS H S B 1R R Th g
FAAE (B TMROIF M GIER) WRILLE AR, 1X— S5 R 8 HH H .

TATRe 2 KIURG] CFETR) AR bsf IPEN 2548446 INTCONO #4445 1 ) IPEN f7E 1, TR %454 1)
PRER G =N INTCONO SC{-3 17 % Huhik A - 58 7 1% %47 8 IPEN {7 4IRS 5 o
PSECT code

start:
bsf BANKMASK (INTCONO) , INTCONO_IPEN POSN, c ;set IPEN bit

FEXFPRFIRNE DL R, 22 E AT IPEN A0 S BORE UINFT S HiR . XZRIA 18F47KA2 25111 SFR i Z 4R
IPEN iz 141, ADCONT & {745 tha7 IPEN fii. fEXFHILT, AFK IPEN ARAME—K, If BT MRk
BAMTS . LA SFR AFRVT FIZAL, (H RSk SRR SR it 7 23R Gohr B, B0 LT

INTCONO_IPEN_POSN. IXE&I LR 7 #i7R SFR hAIAL )% (FIf_INTCONO_IPEN_SIzZE) AIF] i THZfL

© 2021 Microchip Technology Inc. FFars DS50002994B_CN-# 38 7i{



8.3

PIC18 25411+ Wr A0 AL 751

BHIZE IS (Fli0_INTCONO IPEN MASK) . XESZFEWHTHA SFR AL, WRFE, LA ZERABMNA
o

G 1
U RA B R YRS CORAFAE S SRS (Biltn, KN timedLED. S) Y, JUTRT LUAE F T I ) i 4 X HLadt AT 4
B AHIER, XMFRERKSY RS . s, UMESREX SCIFREAT FACEE, AT A fy A AL 2

pic-as -mcpu=18F47K42 -W1l,-presetVec=0h -Wl, -pivt=08h -Wa,-a -Wl, -Map=timedLED.map timedLED.S

T RAF R ivt psect B FIHILE 0x8. 1% psect HIFEFRZHEAEYEACHS o ] T4 2k IVTBASE % 7 a4 H B & 1)
B, PABRORAE AR A b Wi S AR UERA R 1) . i% psect $if 7€ AL A 2055 T 2 OB, DA OR3 2 5 1% psect #4
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