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i+ 72-&_ MPLINK

¢ MPLINK fjﬁ»{l\/licrochip PICmicro Linker
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MPASM e 33/ 42

@ Hi-F§ Viilflii'ﬁ?ﬁ?,ﬁi‘(-ASM — .HEX)

Code.ASM
Code.INC

= (LASM — .OBJ — .HEX)

“Tisw “Tkrw
|

L

Sub.ASM

Programmer
Code.HEX—— Emulator

Others

Programmer

Main.HEX

—

— Emulator

_/
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MPASM Input/Output Files

.adsSn - },‘%"ﬁ\;éf.r' P P %J ’- 7}%
Btm@#%ﬁﬁﬁﬂﬁﬁﬂ%
err - i E3k T ﬂﬁj a4

hex - 16:&+| ASCII mﬁi;f] 31 4% (Intel Hex )
v @ INHX8M - Intel 8-bit HEX Format (16C5x, 16C6x/7X)
v @ INHX32 - Intel extended 32-bit address HEX format

.cod - MPLAB IDE “{T‘&%% L =

0 - ¥ & A7TT H P G
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MPLINK Input/Output Files

- VT EATE R R
- T B 0 4 MPLIB2 = ~ MPLINK i %

JH-@%@@%%%

— W4k 0 % kA4 .cod o .hex % st & 4%
- MPLAB IDE ",’fﬁ%%“i}“&,fﬁ

.Ma

»
»
»
4
2
2
2
2

D — R - atfe B &

s

hex - 16:&+4] ASCII =5 2 4% (Intel Hex )
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MPLAB IDE - £ i i7og £ R 5
MPLAB®

Integrated Development Environment

_i Plﬁ’lﬁﬁiﬂi A
e et

N et R
g e T e LigT E
Compilers
MPLAB SIM IAR, Hi-Tech,
Sofware CCSs,

Simulator ME Labs,
Green Hills

MPASM™
Assembler

Real-time Operating
Systems
CMX, Vector,
Realogy, Express
Logic

MPLINK™
MPLIB ™

MATLAB
Live Devices, CMX
Momentum Data
Systems

Uniquely supporting 8, 16 and 32 bit MCUS within one
integrated development Environment!
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3 7 MPASM == 3¢

¢ ¥ &7 Windows T & 7 mpasmwin.exe
» C:\Program Files\MPLAB IDE\MCHIP_Tools

= = Project
EHEEFS
A% Build # 5¢ 2382 £ %=

= MPLAB IDE F 7% = = =% MPASM
>
>
>
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® & = Windows™ 31 7 MPASM

¢ C:\Program Files\MPLAB IDE\MCHIP_Tools\mpasmwin.exe
BIMPASM v03. 50 — Microchip Technology, Inc. [E]O|K]

Source File Name:
[C\TestibinZbed asm Browse... |

Options: MicCRocCHIP

Radix Wi'arning Lewel: Hex Output Generated Files:
o Default o Default i@ Default ¥ Error File

(" Hexadecimal " Al Messages 7 INH=ER [v ListFile
(" Decimal " Wvarnings and Errors O INH=ES | Cross Reference File
(" Octal (" Errors Only MMz [ OhjectFile

kacro Expansion: )
v Case Sensitive ‘e Diefault Frocessor: |Defau|t j

(o
Tab Size: |3 :| ~ D; |  Extended hMode

Extra Options: |

X Exit V’ ﬂssﬂmhlgé [v Sawe Settings an Exit 4 Help |
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MPLAB IDE :E * MPASM ‘=

e > MPLABIDE 1 p 4755
¢ Project - Set Language Toolsuite...

Select Language Toolsuite

Active Toolsuite: bdicrachip MFASK Toolsuite

HI-TECH FICC-18 Toalsuite
Toolsuite Contents —|lAR Systems Midrange
- |AR Systems PICTE Toolsuite
WUREENRSEEEIA b icrochip C17 Toalsuite
MELIME, Db]e':t LilMicrochip C18 Toalsuite
tdicrochip C30 Toolsuite
Microchip MPASKM Toolsuite
micraEngineering FicBasic Fro Toolsuite
microEngineering FicBasic Toolsuite

CAProgram Files\MFLAB IDEAMCHIF_Tools\mpasmwin. exe Browse. ..

Location

Help Cancel
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A6 (A*16+6=166) 166
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(Bl ~

o L i:E4] % 1 (Decimal): L <LiEdEcp >

> MOVLW D100’ ; 3¢~ % 3 10000 to W Reg.
> MOVLW  .100 ; 3%~ % 3 10040 to W Reg.
> Constl EQU D’200° , Constl = 200 (- &)

L 2 ig 4] & 57 (Hexadecimal): » Ox<-+
> B #Hcp > 0 <L = :Ed[HP>h
> MOVLW H'3F ; - » ¥ #c 3Fae) to W Reg.
> MOVLW Ox3F ; 34~ ¥ i 3Fue to W Reg.
> MOVLW OFEh ; 3~ % 3 FEue to W Reg.
» Constl EQU , Constl = 5A (+ = &+1)

~ 4] % 7 (Octal):

> MOVLW 0’133 ; 3~ ¥ #c 133 to W Reg.
> Constl EQU 0’300! - Constl = 300 (~ &)
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(F~F8) &7

= B4 % o¢ (Binary):
> MOVLW B’11110000’ ;3N W # OxFO to W Reg.
» Constl EQU B'01010101’" ; Constl = 01010101 (= :E&+])

- (ASCII): ) < A
MOVLW AR’ ; 3~ &~ “R"to W Reg.
MOVLW ‘C’ , 3~ 5 7~ “c"to W Reg.
Constl EQU -Constl= -9 ¢z <~ A

% ¢ (STRING):
> DT “Baud Rate = “  ¥37h £ 5 ¢ 5 "Baud Rate”

®
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2z 1F (Labels)
£ B2 B4 (mnemonics)

5 1% (operands)
LfZ4 (comments)

Sample MPASM Source Code. For illustration only

list pP=16f54

equ h'0OB’

org h'1FF’

goto Start

org h'000’

moviw  h'0A’ . Load Ox0a to WREG
movwf  Dest ; Store Ox0a to Dest
bcf Dest,3

goto Start

end
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gz"s%&? (Labels)

clrf PORTC

moviw B'00001111’
movwif PORTB

clrf PORTA
goto port_set

®
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f,d ;Move RAM/Register to Destination
%‘r 5 B & RAM ehiz gyt

EH ﬁ\‘f%y % e mﬁﬁ‘r F $

d:());%a'%éc%"é_
d=1 pF » 2w &

var_count

var_count, O
var_count, 1

®
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PICmicro MCU 3 %

(14-bit core = 3HiB 4 in

NOP No Operation Bit clear f

MOVWE f  Move Wto f Bligety
CLRW - Clear W Bit test f, skip if clear

CLRF f Clear f Bit test f, skip if set

SUBWF f,d Subtract W from f

DECF f,d Decrement f _

IORWF  fd Inclusive OR W and f SLEEP Go into standby mode
ANDWE fd ANDWand f CLRWDT Clear watchdog timer

XORWF fd Exclusive ORW and f RETLW Return, place literal in W
ADDWF fd AddWand f RETFIE - Return from interrupt
MOVE fd Movef RETURN Return from subroutine

COMF f.d Complement f CALL Call subroutine

INCFE fd Incrementf GOTO Go to address (k is 9-bit)
DECFSzZ f,d Decrement f, skip if zero MOVLW Move literal to W
RRE fd Rotate right f through carry IORLW Incluglve OR_ literal with W
RLF f,d Rotate left f through carry ADDLW Add literal with W
SWAPF fd Swap nibbles of f SUBLW Subtract W from literal

INCFSZ f,d Increment f, skip if zero ANDLW AND literal with W
XORLW Exclusive OR literal with W

NN AXAXXAXXXX!

f=Wisil, k=8 ®R[UHLL b= #R IR <07>  d= @I (0= W, 1= FEARAE))
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14 7 454) — 752 B 4

NOP

MOVWF OPCODE Wd

CLRW
CLRF

SUBWF zg;t—}» I J

DECF
IORWF A W
ANDWE ) A F
XORWF

ADDWF — 7 l[_{’—rWEU_L'[I[_‘ EFP[T[J

MOVF | e
COMF | "ﬁél‘ﬁ“ NEa e

INCF

DECFSZ ,
RRF Example:

RRL ADDWF REG,W

SWAPF
il ADDWF  REG
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14 W7 454 - W7 B AR
OP CODE @b b b Af f flf f f f

BCF fb

BSF  f,b - ,“{PJ
BTFSC f,b 5

PRIEIG N T

BTFSS f,b

jﬁél‘egu v.;%gmlL

f—7[[4ﬂ“7wElHJ1l— o Ugﬁ;

Example:
BTFSC STATUS, Z
BTFSC PORTC,3 ;
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E 542 B

14 #7454 - R4 R

OP. CODE kK ki ki kikikikik

‘ k=8 ﬂ:ﬁfr'j‘:ﬁ , j EJHTFIEE‘J?_ I

Example:

MOVLW Ox2F

MOVLW Kk
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14 & A f5 4] - IR R RETLW

OP CODE Bk k Kk kik ki klk

SLEEP

CLRWDT e W |
RETLW ‘ k=8 [Ehrm » 5> HFIEE}

RETFIE
RETURN
CALL
GOTO

14 '*W#F'[ 4 jfiﬁrﬂjf"[ TisefE] CALL K ~ GOTO K

OP CODE Lk ik ik ki kikikikikiklik

k=14 {HiE R o S |

CALL K » GOTO K F i #5/11 B 2tiht » &2 £ 2hbis  F § 2Kernf ff] .
# Z gz £ PCLATH mblt[S 4] 14 4 B A2 4t F) 8K 7 fF]
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Roid &, ey £
Rk g 4

o Fizdn4 - SUBLW Kk - SUBWF f,d
> AR 2 i g b
SUBLW k &85 = ;4 5 (K-W->W)
SUBWF f,d &% > 38 5 (f-W->W)
i 8 , FCEl gy g(rf>w ,C5 1)
, 7 C=0#%rx3Hiz (*Ff<w ,Cx0)
F L=l RasEpE (Pf=w ,Z51)

%‘)\" @N‘ \QA'“

—\\ —\\ —\\

5
-TT
‘\ ~ ‘\_'_ ~ o
AR N
§
-7-T

e E E

-

@2l E>W, Rlee C=1,7=0 & i i 7 ps = =
R HETE<=W,K B C=0:+ Z=1 5 & 5 — i

Using MPASM & MPLINK MICROCHlp
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}7@ /-—— \U j‘;]
07:1 3 P GOTO i %

o CALLK , GOTOKk

> k& 11-bit 50E 2= hbiE > T g B4 dg £ 07 50 E A 5
PC 3 bit<10:0> eni= % (#Fl = 2K p )

= ik g 2K ik ge Bl st e R BUAL 5 — B Page

U PIC16F877 = ] » =3 T s # = 8K Jp*r & 5 41 Page

PCerg. 3 i~ it bit<11:12> 7 &% 7 £ PCLATH<4:3>
g\: ~ A EE RSN a3 8K gﬂ%} ( 0000h:1FFFEN) -

K-->PC<10:0> , PCLATH<4:3> --> PC<12:11>

-:I—‘ /_I 75 14

IE JE

o EHRT TR PAGESEL, it . e 42
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*0
d~
r-:
-
M=

o

(6 (s (s (8

(4
Jor 3o o o

" K

LR
’ . = \-l’
* . %T\/z‘
o4
=

& P Hc
= movilw (a*b-c)/d-a
EIEE (8 PARHC
movIw 65536 % .1134
D BB B 2 gt i (f Bk
= addlw -2 W 2:F &
e Bl ad g (e~ F w) .

.
*

—Ry
-l

l‘—\'\'\g'
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=  moviw h’2A’ >> 3
&& : B 48 AND | %7
| |f(a::255)&&(b:: C)

| : 348 OR %7
| B ]

- if ! (a: = b)

& : B8 AND & ¥

SO (b°10101010°>>3) & OXOF

" 48 XOR:E ¥

| : B{EOREH |
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»hk (i * PIC16Fxxx

-7

yé ’&_ PICI8Fxxxx & is m #4

A A SR ]
A =
AT HT

HIGH : B~izqten® =~ &
UPPER : B~izhterix 3 v &
=  movlw (low) CTR Table
=  movlw (high) CTR Table
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B - B0

B3k Timerl & - i ¢k 3R 32768Hz L 3 Pr
L’T?‘:I ,w‘ EEF'& L — 7]; _,,ﬁ_ Do ' 2 .
z_% Timerl ,m%ﬁ;:ﬁ

#define TMR1 VAL 32768 ; Define Timerl time period are 1 SEC
moviw  (.65536 -TMR1 VAL) /.256 ; Calculate the MSB value for the Timerl
movwf TMR1H
moviw  (.65536 -TMR1_VAL)%.256 ; Calculate the LSB value for the Timerl
movwf  TMRIL
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itk 4 £

LIST
#INCLUDE
EQU
ORG
END
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S F RGP T B4

LIST - B 437+ (Listing Control)

> list p=16f877a, f=INHX8M
#INCLUDE - 4 » — o4 ~ 2 3 F 2% Aot A%
> #include  <C:\MPLAB\16f877a.INC>

EQU - 2 & ¥ #ic ~ Fik

> memory equ Ox3f

» count equ .100

> 10_set equ B’11000011’

ORG - &k Z_f% 3" 4 %mﬂ\s’z [hadp: 12

> 0rg OxOO ; aE hl £ 00N B 4

» 0rg Ox30 ; &%=k & 300" F 4
o END - #2358 2 %
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list— &g 7 p GuEH
2§ KX et v PIC
KB F REH hexﬁ‘,f@mﬁﬁ 2, 5\

e

gLl
ist p=16f877a, f=INH8S

= Effi™] PICL6F877A - Hex fifijt! =" £1427
#?JSUM?é
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#include

¢ #include — 4c » 3¢ ¢t G de A 3N B 2 #%%

» “18f452.Inc” &2 <18f452.InC> EA-EL 1T 7+ B 4o F
?@ | 2 2R PR

[pl1 = 37
#include c:\workshop\wap002\18f452.Inc
(T }kﬁ’ 18f452.inc 9 ES5Ali o 7 )

#include 18f452.Inc
("] MPLAB IDE J 18f452.inc FUESAH )
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equ
. equ Count_us + 1
DLY VAL equ h'20’

moviw DLY VAL
movwi Count_us
moviw DLY VAL + .100
movwi Count_ms

; KKEKRELEK r’fj\»ig'[ IE’[(—J{_[I[FITJ I’I:E{ h’20’ _'EJ I,F[:’%EI—I? KKEkKXXEK%X
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e dn £ - org

& Org — 3K T_A T #2353 {7 erd24s T hb

¢ 0OIg /da«}l AN 1,_35?7,_'- AFFV K 3t
ﬁd Llnker R g B> ph )]f'? v/,_j‘_;}
T = 4t e hex

o #ipE org P o A2 p Bz ik OX00 R 4
& gD

ORG 0x000 ;K T AR T AL RS0 B A
, (Reset Vector)
clrf PCLATH
goto main
ORG 0x004
;******* ‘:1 l&ﬁ. }@. %,J %E.;\‘ ?F *kkkkk
retfie P RrE W
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BHA L iR Y - oo

list p=16£877a EAFIP Y McU £ PIC16F877A
#include <pl6£877a.inc> ; ffI¥| 16F877A HVRRYELIAH
PR X2 —L @E(\ F[Er P, kkkkxx
t_delay EQU D’100”
dly count EQU H’7'
;******************************************************************

°
' 4

ORG 0x000 F%%‘%L_’*E?‘ﬁn = ik g~ 0 7 F'afJifﬁ

(Reset Vector)
clrf PCLATH
goto main
ORG 0x004 H R B2 7 i
pREkEkkkk FII%EE.«IEEIJ%?\‘EI *kkkkk
retfie Fh%ﬁg&ﬂ

movlw t_delay %E‘C%JFI
movwf dly count
; remailning code goes here

END =
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. ~ — i# MPLAB IDE 7 Project
> P 4% . \Exercise\Exerl
R 4542 58 5 Exerl.asm

= = giProject & - = Exerl.mcp
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MPLINK
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i % MPLINK

o B E MPLINK?

¢ MPLINK &_#-% &
S T Jfﬁ T_% HC
hex #§ -

¢ MPLINK #¢ 7F it pe- ?
o XPirp ¥iest (CODE) 2 T4 & (RAM)
A 4 {7 3 (HEX)
X primdp iyt 2 JF R % MPLAB C-17/ C18
# = COD #% ™2 485" 1 4%
EARN G K E poait
a3 i g (Library) .
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MPLINK 742 3.
e = .

MPLAB-C18 MPASM MPASM MPLAB-C18 MPASM

1 1

. 1 1 .
& 68 B8 =

MPLIB

| linker
library S er
187452.1kr | PPN
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g L =L = g =\
.w‘._-\:"\‘—'?:':f:%i[—;]’

fﬁﬁ_\ﬂﬁﬂ"@‘/\iﬁ\

B

?/»’E‘L'/ e “‘f’ﬂ**bﬁ:::iuk

g;wéﬁpkﬁ&#g7’ﬁﬁ—m‘?
A B IR mﬁ_\

®
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. MPLAB ™ i€ * MPLINK

8% | veH B
|- [2]X] Select Language Toolsuite

- PICDEM 2 Plus. mcp
- Sonrce Files Active Toolsuite: |Micruchip MFASM Toolsuite
pl8deme.asm
pl2LCDL ASM Toolsuite Contents
plabATH ASM
Header Files
Obiect Files
Library Files
- Linker Seripts
peplspls lkr Location

MPASM Assembler (mpasmwin exe)

FFLINE Ohject Linker (mplink.exe)

Cancel ‘

AT N
LINK 4 it 4% EE
R A
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/l Sample linker command file for 16F877

LIBPATH

CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE

DATABANK
DATABANK
DATABANK
DATABANK

DATABANK
DATABANK
DATABANK
DATABANK

NAME=vectors START=0x0

NAME=page0 START=0x5

NAME=pagel START=0x800
NAME=page2 START=0x1000
NAME=page3 START=0x1800
NAME-=.idlocs START=0x2000
NAME=.config START=0x2007
NAME=eedata START=0x2100

NAME=sfr0
NAME=sfr1
NAME=sfr2
NAME=sfr3

START=0x0
START=0x80

END=0x1F
END=0x9F
START=0x100 END=0x10F PROTECTED
START=0x180 END=0x18F PROTECTED

END=0x4

END=0x7FF
END=0xFFF
END=0x17FF
END=0x1FFF
END=0x2003 PROTECTED
END=0x2007 PROTECTED
END=0x21FF PROTECTED

PROTECTED

PROTECTED
PROTECTED

NAME=gpr0
NAME=gprl
NAME=gpr2
NAME=gpr3

START=0x20 END=0x6F
START=0xA0 END=0xEF
START=0x110 END=0x16F
START=0x190 END=0x1EF

MPLINK #a it 4%
(16F877. 1kr)

Al imhb e &

SECTION NAME=STARTUP ROM=vectors // Reset and interrupt vectors

SECTION NAME=PROG1
SECTION NAME=PROG2
SECTION NAME=PROG3
SECTION NAME=PROG4

ROM=pageO
ROM=pagel
ROM=page2
ROM=page3

SECTION NAME=IDLOCS ROM-=.idlocs

SECTION NAME=CONFIG

ROM=.config

SECTION NAME=DEEPROM ROM=eedata

/l ROM code space - page0
/I ROM code space - pagel
/I ROM code space - page2
/I ROM code space - page3

/I 1D locations

/I Configuration bits location
/l Data EEPROM

© 2003 Microchip Technology Taiwan. All Rights Reserved.
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flod ity — @507

o LIBPATH — #; % 5 # & (Library) ét i

o LKRPATH — 45 =it By it A Be iE

o FILES — #-#idy Lingr R F AL (. 1ib) 2
.0bj A% 4~ F| B w0 pFenfz sl @
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CODEPAGE — #23':z8 % &

DATABANK — *» 3 Bank m‘g““ 2R % 3
SHAREBANK — % * enfiilzefaw & (16F87x)
ACCESSBANK — = #* g e g % &2 (18Fxxxx)

PROTECTED BatF 7 IR F R T E AL
R TRt Ea & —
Yot

R I——‘Tﬂ .
Pt S A
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—— 3¥DEFINE

> <IVivpue H |>

list p=16¥877
#include <pl6¥877.1nc>

val _Tf equ h”F8~

= N #define m_flag Count,6

H P T <TE >R #define clk PORTC,0
R <P~ enF B> M4 fR #define sda PORTC, 1
LRI -

7 ]

#DEFINE S_CLK PORTC, 3 Z;Z

#DEFINE S_DATA PORTC, 2

sda_low

#DEFINE LENGTH 240 sda_hi
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¥ * cgddn £ - SET
Label SET H'3F’

HFEr ke k& ¥ i list p=16f877

#include <pl6F877.1nc>
i H SET g 42 B HCE K -
Wiav £ hit* o SET £ ¥k val_hi set h>ff> - _101

_ Labetg"‘_%”rf_.‘;‘, =) ’E—;%%g val low set h~00~
& * BTy 4 L4 o mask set b*10110001

=

SET 4= EQU 2z

mov iw val _hi
EAE c movwf TMRLH
mov iw val low
movwF TMRIL

7
area set

width set h’3F _hi set h>ff> - .201
: " mov Iw val _hi
area set width * .5 O TMRIH
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¥ * chg sty £ — TITLE & PAGE

ITLE “ Interrupt Service Routine”
PAGE

o <TITLE> &_* &7 1 45 4% o <PAGE> % %% %452

,"U;baégﬁff_\m %]‘io
. s Er (LLST) 3 F 3241

title ¢ %7478 EgE”

7 er LST AP » 2 1
<PAGE>#; £ Bl .71
PEE 4 6 p B3 T 7

(e}
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<expr>, <string>

S
el

- By
|

)

»
N

N

A R
—
- 74

\
put J

\

NN .
o

L

":I—\"ZS bltﬁb

%
¢ ¢ RETLW #

out_tab addwf

retlw
retlw
retlw

‘RETLW K* e

PCL,F
‘a
b
“‘C

B T ey A Bl 2
out_tab addwf

PCL,F

#include
index_vol

list p=16F877
<pl6F877.1nc>

equ

mov lw
movwF
mov Iw
call
(o] glo|
addwf
dt
addwf
dt

addwt
dt

h”00~

br_tab
PCLATH
index_vol
br_ tab

0)1¢c]0]0]
PCL,F
“Baud Rate'“
PCL,F

“even parity'”

PCL,F
“odd parity ”
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12t 16F877A.IKr #% % ¢ ez 4t 2k T
B 4% & ..\Exercise\Exer2

> RA4sF23% 5 Exer2.asm, LCD.asm

> == aiProject & f s Exer2.mcp

' f &% 24L : STARTUP , PROG1

> e h map fpefes AR E %

> A5 map ;}%ic » 7+ “Build Options - Project -2
MPLINK” 4 % Generate map file
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X e R
AM = ht
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PICI6F87x RAM =% #

Bankl
SFRs L)

RP<1:0>
=01

J

IRP=0
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2

£ 73 2 i Banks -’ = i
bank =+ -] & 128
bytes
F7AA7 3 B (SFRs) e
L & k& B Bank @
m 7 32 byte h-
Banks g7 3k d- it Z d
STATUS #75 % ¢ «RP0
» RP1 %2 [RPi= ~ %k %= =

Share Bank =it &
= & Bank & & 16
byte
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¥ Bank 4+ ] £ —— BANKSEL
BANKSEL RISA

o &y BANKSEL 45 4 #7145 Flendiis B > p o4 » 2T 3 B
B e 22 - T T ﬂ

o #: BANKSEL ep #2k 22 UDATA (Uninitialized data)
EA » WAERLANRE T RAsAE T de 0 B2 - HEX A o

PICI6CTT 7 &) @ £ 7 = FE 7 FF (BANK) f‘%glé P IF B g £

000B 1683 1303 00049 banksel ADCONI
Message[302]: Register in operand not in bank 0. Ensure that bank
000D  019F 00050 clrf ADCONT
Message[302]: Register in operand not in bank 0. Ensure that bank
000E 170C 00051 bsf PIEL, ADIE

000F 1283 1303 00052 banksel ADCONO

0011 30Cl1 00053 movlw h'cl’

0012 009F 00054 movwf  ADCONO .
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& B3 (RAM) enri= 4t

PR F’E? H §#% > 5\
> EQU » SET
o ¥ EATT_TIE &
» CBLOCK » ENDC
o FEATE:EZ
> UDATA
» UDATA _ACS

> UDATA SHR
> RES (Zf:% UDATA @ * )
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o 3 MW BTG 2
> ﬁy\'ﬁd‘jg%’igllﬁ"/\ gﬂlﬂ—/\%g)t

> W T _ AiEZR? Y #define > E 4 E
EQU{- SET i«‘ha T_

o 7 HEFIDEZ

> F- BFAELFE F Ut TRIE

> Volt Range , Rec Buffer , Counter
o 7 B label 98 2

> - BEF BT H T TR

> = ~ ] 87 R

> |CD _Table, Sine Table
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i@ * EQU & SET = & % #cizht
RAM t‘*_hﬁﬁx’;’? ¥ s

xexxx \VARIABLE DEFINITIONS

Count_us EQU 0x20 ; Delay function variable for uS
W_temp EQU Ox71 ; variable used for context saving
Status_Temp EQU 0x72 ; variable used for context saving
Pclath_Temp EQU Ox73 ; variable used for context saving
#define Carry STATUS,C

#define SW2 PORTA,4 ; Define KEY SW2 = PA4 pin
#define Motor PORTC,2 ; Define Motor drive pin

M_KEYO EQU 0x01 ; Define Manufacture Code (LSB)
M_KEY1 EQU 0x23

M_KEY2 EQU 0x45
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EQU = & % #>% F Bank

. EQU Hz a7 F Bank % #ciznt F 4 >
et ¥ F ety 4 Fg e Bank

;eexxk \VARIABLE DEFINITIONS
BO ABC EQU ; Variable on Bank 0 at 0x20 Location
B1 ABC EQU : Variable on Bank 1 at 0x20 Location
B2 ABC EQU : Variable on Bank 2 at 0x20 Location
B3 ABC EQU ; Variable on Bank 3 at 0x20 Location
banksel ) ; Select BankO
moviw
movwi ) ; Save WREG to 0x20

banksel . ; Select Bank1
moviw
movwi . ; Save WREG to 0xAQ

banksel B : Select Bank3
moviw
movwi B ; Save WREG to 0x1AQ

© 2003 Microchip Technology Taiwan. All Rights Reserved. Using MPASM & MPLINK MICROCHIP




¢ CBLOCK & ENDC ¢
CBLOCK <

<% ¥ r’%ﬂ—]} <3 ¥ r’%‘i2> , <% ¥ ?%ﬂi—rp
ENDC

PP/Z( )
CBLOCK < >
<(f¥cfl>[za o EB],
<S¥c - f2> [ mak e § B ],
ENDC

2
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CBLOCK &% 4] 2 i 3¢

CBLOCK s ’p & MPLINK £t Z_% #c >4t
T F PFE T A AR N AW e D)2k TR B a4
4o 1 HE

i@y i@t 72 B CBLOCK % Z_i= 4t >

e — &% ENDC ig 5 Rig k%% B ¥ A
i

CBLOCK #1dg Z iz sk 2

LI A 2= PP

hod T 2 & 7 B Bank e Hcizal o T Fx A
> gk e 2R E & gk
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CBLOCK & ENDC &% (- )

00010 list p=16f877
00011 include <p16f877.inc>
00001 LIST
00002 ; P16F877.INC Standard Header File, Version 1.1 Microchip Technology, Inc.
- o0 s 4] %k o 0x00
00000000 00015 C_Hold_Delay ; variable used for the sample hold charge time
00000001 00016 Flag_Reg ; Flag Register
00000002 ' 00017 Hex Temp : Hex to ASICC convert buffer
00018 ENDC
00019 . N .
S . 5 ] . hk e 0x70
00000070 00021 WREG_TEMP ;variable used for context saving
(0]0]0]0]0]0)rA RREN0]0[0 24 STATUS_TEMP ;variable used for context saving
(0]0]0]0]0]0)ra~Am0]0[024] BSR_TEMP ;variable used for context saving
00024
00025 ;
00026 #define TMR1_VAL 32768 ; Define Timerl time period are 1 SEC
00027 #define TxD_Flag Flag_Reg,0 ; Define the TX data flag ¢
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CBLOCK & ENDC 232 (=)

00010 list p=16f877
00011 include <p16f877.inc>
00001 LIST
00002 ; P16F877.INC Standard Header File, Version 1.1 Microchip Technology, Inc.
00013 ;
00014 0x00
00000000 00015 Int_Var : 2 ; 16-bit integer variable
00000002 00016 Long Var: 4 ; 32-bit variable reserved
00000006 00017 Hex Temp : 2 ; 2-bytes convert buffer
00018 ENDC
00019 ?’2 %‘ ﬁ'{ s ")5 4 BthS
00020 0x70
00000070 00021 WREG_TEMP ;variable used for context saving
(0]0]0]0]0]0)rA REN0]0[0 247 STATUS_TEMP ;variable used for context saving
00000072 00023 BSR_TEMP ;variable used for context saving
00024
00025 ;
00026 #define TMR1_VAL 32768 ; Define Timerl time period are 1 SEC
00027 #define TxD_Flag Flag _Reg,0 ; Define the TX data flag ¢
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CBLOCK & ENDC 7 Bank 7 #%

o i % 2 B Bank 7 RAM » CBLOCK =5
] Ll“* =z J?%ﬂ N R A

ek \VARIABLE DEFINITIONS
CBLOCK 0x20 ; Variable on Bank 0 at 0x20 Location
BO _ABC, BO DEF
ENDC

CBLOCK : Variable on Bank 1 at 0x20 Location

B1_ABC , B1_DEF e e
ENDG % ¥z £ & Bankl

banksel ) ; Select BankO
moviw
movwif ) ; Save WREG to 0x20

banksel . ; Select Bank1
moviw
movwi » ; Save WREG to 0xAQ
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o UDATA
> B4 A T4 B Boh TR & % (Data Section)
> g * A3 PIC

¢ UDATA SHR
> © & %F#cnE g w = Share Bank F &=
> i * >+ PIC16F87x

o UDATA_ACS
> T & F#cery o e R = Access Bank F i
> i A PIC18Fxxxx

®
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UDATA 2R

UDATA F#a % ehz 4 5 MPASM &8s » ¢ L 4 2
e MPLINK :P“zzﬁ{::h_

UDATA 3% ;£

<Section Name> UDATA <RAM Address>

> <Section Name> RAM & % & fi @ 7 4 %
o e dp ®EF AL § i 16F8TTAKT % ¢ # RAM

Pk gk TR T RAME % ik % 2

o7 dg LR w40 g B B2 % 23] unprotected 57 GPR(n)
RAM &z ak

A - A ]
> <RAM Address> p Z_RAM 4k @ 7 g2
/B R RAM Az h gk
v Zacde b ¥ 2w protected ¢ unprotected e &= )

MICROCHIP
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UDATA & RES & & i *

¢ UDATA #HRAM& %y 2 » & ¥ RES K ¥
RAM = 4t e i

gséf;nj— B g H ez * > 34 (4 MPLINK p & =% 2 3] GPRnN iz 4t )
UDATA
Varl RES 1
Double RES 2

= 0 p Tk N (4 MPLINK = £ 5] 020 sd2 4 =4tk )
UDATA  0x20
Varl RES 1
Double RES 2

& kS 5N (d MPLINK % 22 5] 8 % 7 2 chdeds a0l )
My_RAM UDATA
Varl RES 1
Double RES 2
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UDATA_SHR ez £ (16F87x)

UDATA_SHR z £ # & % i T X% a‘ # Share Bank
Share Bank = x+ &+ Ox70 ~ OX7F - s ’f *7 3 Bank
UDATA SHR %2

<Section Name> UDATA SHR <RAM Address>

> <Section Name> RAM & & i : ¥ 4 v%

v ﬁif LE\‘%#F] LFP&: p%a_]a'%,xf% ,é, B%"?#kﬂ
Share bank i 4t

S @k A EEY

> <RAM Address> : % ‘g & Share Ban
v & % Share Bank FF » — % 5 < i
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I/ $1d: 16f877.Ikr,v 1.4 2002/01/29 22:10:01 sealep Exp $

DATABANK
DATABANK
DATABANK
DATABANK

DATABANK
DATABANK
DATABANK
DATABANK

. MPLINK ends it 45 (RAMZ® i

/l Sample linker command file for 16F877

NAME=sfrO
NAME=sfrl
NAME=sfr2
NAME=sfr3

NAME=gprO
NAME=gprl
NAME=gpr2
NAME=gpr3

START=0x0
START=0x80
START=0x100
START=0x180

START=0x20
START=0xA0
START=0x110
START=0x190

END=0x1F
END=0x9F
END=0x10F
END=0x18F

PROTECTED
PROTECTED
PROTECTED
PROTECTED

END=0x6F
END=0xEF
END=0x16F
END=0x1EF

SHAREBANK NAME=gprnobnk \ START=0x70
SHAREBANK NAME=gprnobnk START=0xFO
SHAREBANK NAME=gprnobnk ART=0x170
SHAREBANK NAME=gprnobnk STRRT=0x1FO0

END=0x7F
END=0xFF
END=0x17F
END=0x1FF

SECTION NAME=
SECTION NAME=
SECTION NAME=

RAM=agprnoehnk /[ Shared Bank
/[ RAM variable space - BankO

/[ ROM variable space - Bankl.

MICROCHIP
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;% VARIABLE DEFINITIONS (examples)
; example of using Shared Uninitialized Data Section

Share_ RAM UDATA_ SHR

w_temp RES ; variable used for context saving at 0x70
status_temp RES ; variable used for context saving at 0x71
Rec_Data RES , USART received data buffer

, example of using Uninitialized Data Section

My_RAMO UDATA , variable on GPRO at 0x20
temp_count RES 1 , temporary variable
Count_ms RES 1

Count_us RES 1

, variable on GPR1 at 0xAO0
Tx_Ring RES ; reserved 16 bytes for Tx ring buffer
TX_Flag RES , 8-bit Tx status Flag

®
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UDATA_ACS ez 4 (18Fxxx)

UDATA ASC 7 4 A~ & % n::#ﬁ T_E Pt é_ Access Bank
Access Bank i~ x+k & 0x00 ~ OX7F » s ’f *» 3 Bank
UDATA_ACS %2

<Section Name> UDATA_ACS <RAM Address>

Ll =

> <Section Name> RAM =" % & i 7 /4 73

v dp A 4 AR LA B TR o p B % T
Access bank &34k

v o r%ﬂ—% ?f7r£
> <RAM Address> :

v/
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FE 2T Exer3.mep 5% P e Bicik T
> UDATA ¥ pl16f877a.lkr B 4
» UDATA SHR &= hb

L FAE S 0 LA R RAM iyt
B35 4 BANKSEL &% (x££ ?
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PICI6F8Tx A5 51548 % 4

PCLATH<4:3> =00 PCLATH<4:3>=10
Reset  oeee] 1000h & T < TR ;N ihﬁ%" F & 8K
words (13 bits)

8Kerfe g Bl £ |~ 2 1

2K~ | enf2 sV F (Page)
Page O

O7FFh #2 ;% B (Page) ersr 3237
PCLATH<4:3> =01 PCLATH<4:3> =11 A PCLATH<4 . 3> Eﬁ':& ﬂ% Tf_ L

0800h 1800h

2 NAE2KEE 0 2R TR
I3 | oerft 4E
Reset = & =& & 0000h

P e £ ik & 0004h
OFFFh
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2% F (Page) e+ 3 —— PAGESEL
PAGESEL  Subroutine

o i&yg PAGESEL i % #7dp Flenfzst ik » p s » f250 F
(PAGE) 5772k &5 4 -

o PAGESEL & ¥ & CALL % GOTO 45 % — A= * » &
i * 5B RAeFR B eI gpreted o

UPICI6E8TT 5 t: = 7 w B A5 F (BANK) - )Tig (G S

0000 00033 org 0x0
0000 158A 120A 00034 pagesel initial

0002 2230 00035 call initial
0003 118A 160A 00036 pagesel start

0005  2FFF 00037 goto start
s Initial A2dsizizk < & h”0A30° "
s start A=deimiizk = & h>17FE”
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® PAGESEL v w2 %e* & = = Flfz; 428 2K # [l #7
7 ¥ PCLATH &k =

o ¥ EATE erfest FINPLINK ¢ £ 374 #3117 =
Hd B FALS G G BT SN MA L -
prenig * PAGESEL &7 % & &

4o B ekedagni gl 5 TARGET _ADDR

% T 7 gt
PAGESEL TARGET_ADDR
CALL TARGET_ADDR

1%

MOVLW (HIGH) TARGET_ADDR

\@AAWI = PCLATH ®
CALL TARGET_ADDR
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Z_3% #2375 (ROM) ez 1t

®
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CODE =z £

ﬁfQ“ﬁifEP&%;ﬁ h o T Ed
K & 25 3 ez 38 3 7 4t

~+
g
L
1
=

<Section Name> CODE <ROM Address>
> <Section Name> 23" & F L@ ¥ 4 13

v ded oy EE L4 € & 16F8TT.Ikr 5% ¢ # ROM & %
ihk Rk F B (7 AR Thk ek

v AeAdg @ e R o fi 0 g A 2% 23] unprotected 57 ROM
A A ]
> <ROM Address> p 7 ROM iyt @ ¥ 4 w2
N e e o SR e
v, szacde iz ipb ¥ U s protected ¢ unprotected e B .
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CODE i # %@ o

PROG1 CODE

> @ % ¢fiis PROGL - Linker ¢ LPPageO e 3
g 5B plef877.lkr s

ABC CODE

72 ﬁff_}\‘ e e r’%a—;‘; ABC
& Link 5 345 ¥ 4p T e LR Fean LAk P T

ﬁréi; ip e A0 Al Link;é 7 % £ 3lunprotected ¥ &
CODE 0x0004
g AR LA 0 T2 “‘JOXO4f'°’ﬂT:‘1i1£
¥ OF AT R aEE T 0 B P e £ A
CODE 0x2000
> 5g ] 4 i hk 31/0x2000
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= MPLINK iy it 4% (A3 30705

// File: c:\Program files\mplab\16c77.1kr
// Sample linker command file for 16c¢77

CODEPAGE NAME=vectors | START=0x0 END=0x4 PROTECTED
CODEPAGE
CODEPAGE NAME=pagel END=0OxFFF
CODEPAGE NAME=page?2 END=0x17FF
CODEPAGE NAME=page3 = END=0x1FFF
CODEPAGE NAME=_.1dlocs = END=0x2003 PROTECTED
CODEPAGE NAME=_.config END=0x2007 PROTECTED

SECTION =STARTUP // Reset and iInterrupt vectors
SECTION // ROM code space - pageO
SECTION // ROM code space - pagel
SECTION AME=MAIN // ROM code space - page2
SECTION NAME=PROG4 // ROM code space - page3

SECTIO NAME=IDLOCS =\l // 1D locations

SECTI NAME=CONFIG ; i // Configuration bits location

STARTUP  CODE
goto Initial
nop
nop
nop
goto Int_service
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éﬁ 3,43 ).

o f1* MPLAB IDE F £z \Exercise\Exer4
=1 Exerd.mcp

o Wh - T ISt EARESN SR Bk

PAGESEL gt f 7 3¢
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Er 7R (T ht e B

Configuration Word
ID Location
Internal EEPROM
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¥ r ngdEdn 4 —— _ _ CONFIG
_CONFIG CP ALL& XT OSC& LVP ON

%% IC Ao 73 5\ Configuration Bits of PICI6F877
HFRTARAEFTEE » HEK ;
AE 2R H-1E AR N B 4 7  Hp &7 _CP_ALL _CP_HALF
SEH (T o _CP_UPPER 256 _CP_OFF
= - AR Z ‘ _DEBUG_ON _DEBUG_OFF

& (A ND) ik _WRT ENABLE_ON _WRT ENABLE_OFF
) _CPD_ON _CPD_OFF
_LVP_ON _LVP_OFF
_BODEN_ON _BODEN_OFF

: : PWRTE_OFF PWRTE_ON
#include <pl6f877. inc> WD ON “WDT OFF

o C(Configuration Word =iz sk _LP_0SC DUIING
£ 0x2007(14-bit core only) _HS_0SC _RC_0SC
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¥ * chm skt £ — _ _ IDLOCS
_ IDLOCS H’1234’

i i bt £ <2000h: 2003h>
141 =7 e 8 F B i end i
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ERE Y

A2 gs il e g 1S - 0x2000~0x2003 A 2 IDF%
7g 0 A0x2007A 2 Configuration Word =3k z_
B ;3 F A2 g ¢ lexts b r aot e
FB A8 o

MPASM 02. 30. 10 Intermediate TEST. ASM 3-21-2000 15:13:47 PAGE 1

LOC OBJECT CODE LINE SOURCE TEXT

00001 title "Test program"
00002 list p=16cT4b

00003 #Zinclude <pl6cT4b. inc>
2000 0001 0002 0003 00004 _ _1dlocs H>1234°

0004

2007  3dFF1 00005 _ _config _XT OSC & PWRTE_ON
& WDT OFF & _CP_OFF
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'7‘?

1 ¢ %748 » EEPROM
"EEPROI\/In::h_ 4 0x2100 » % * ORG#

<Label> DE <expr>, <expr>,
> <Label> #&ze 8% g = 5
> <expr> 8-bit 3 iy 7k 3;:?“« /i

»
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DE & * %@’mj

o ¥ ORG T it
ORG 0x2100
DE “Firmware Version v2.30” ,0
D= ‘A’ ‘B’ , Ox07 , OXOA , OxOD

e ¥ CODE =z ht

D)= =2{0]\Y/ e{0]p]=
D)= “Firmware Version v2.30” ,0
D)= ‘A’ ‘B’ , OxO7 , OXOA , Ox0OD

HiLinkerfr
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o #1* MPLAB IDE F £z \Exercise\Exer5
Xers.mcp

~877A = Configuration Word

D

D

£33
» =k 5 D
>
>

C16
C16
C16
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87 7A 1 ID

~87/7A 5 EEPROM Data
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AN AR S g

5% B (B

5] A% 3¢ erwed e

7 e AR N ept
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7 o 4758 ¥ cfaed vl

o - BProject? > d = B 7 Fenfr it

%
A>B:C &=
>
>

A% 2 cnde  BECHG * 3

B% et el At Cirag 2 51

> Cé 2 pralA> Ar ¢ pt3IC
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eI %:;ug £ — GLOBAL

GLOBAL f£zz 1,722, ¥ik... global mulplr, h_byte,l byte,
global mpy sub

Global E* kg4 zlxjﬁ £ s er%F | mulent  equ h’60’
ke N FHcE FotE r e mulplr  equ mulcnt + 1
¥ o h_byte equ mulcnt + 2
| byte equ mulcnt + 3
count equ mulcnt + 4

Global & % &% * & % & k445
fg - 3t % Global - ,

Extern 45 £ g0z £ > H T R4z code

UIEF B iR E o mpy_sub clrf h_byte
clrf |_byte

udata moviw h’'8’
global varl, var2 movwf count

res 1 movf  mulcnt , W
res 1 bcf STATUS , C

code rrf mplplr, F
btfsc STATUS , C

moviw  hi3f addwf h_byte , F

A A
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fﬂ £ —— EXTERN

EXTERN #zz 1, #;:2 2, ¥i...
extern mulplr, h_byte,l byte

El £ T ,/‘-l' 3 t‘\ = ) 'F'
Extern & * k3% ff’wﬂﬁ’gg } i< extern mpy_sub
5 H

rif i enfice & e ,
RAsFH? T 2 o code
Extern i % 2. * 4 % B R4o4 '
Tt e i EXtenn dp <

T 4 0 B R RN T B AR
% * Global*rz £ ez & & #ic

(e]

i¢ * Global {= Extern 45 4 p% call mpy_sub
Wil ¥ RIED 5 BRI mosk N _byts, 1
# % gy £ o MPLINK ¢ fi 8% MOVNTZBORTE

movf |_byte, W
St 4 B i hE o _uJtE,
i ST At movwf PORTD

movf PORTA, W
movwf mulplr
movf PORTB, W
movwf mulcnt
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MPLINK &g i — (MAIN. ASM)

17%/,:07} PAGEO /FL 7ff7?//§//7@ EXTERN DELAY_1MS, HEX_BCD, DECODE

EXTERN RS_232, EEPROM, KEYBOARD

STARTUP CODE /7L LKR %g?/[//?E . 2o /_/‘ ﬁlL‘

000000 MOVLW pagesel initial
000001 MOVWF
000002 CALL call initial 2 of 2 b L]
=l Y 2 =
CODE ﬁ/j%f//f/—li Ox4
000004 RETFIE Int_Service retfie !

MAIN CODE _ 2 a2
000800 CLRWDT initial clrwdt rt I—KR ﬁf//ﬁ f/ /_’_/;/7_7.#
000801 CLRW clrw !
000802 MOVLW  Oxf moviw b'00001111'

000803 BSF 0x3,0x5 banksel TRISA ; Select RAM bank1
000804 BCF 0x3,0x6

000805 MOVWF  0x5 TRISA

000806 MOVLW  0xfO b'11110000'

000807 MOVWF  0x6 TRISB

000808 BCF 0x3,0x5 banksel count ; Select RAM bankO
000809 BCF 0x3,0x6

00080a MOVLW  0x0 pagesel REACY ; Select PAGE 0
00080b MOVWFE 0Oxa

00080c CALL Oxla call RS 232

00080d CALL 0x17 call DECODE

00080e CALL (0)6 e call EEPROM

00080f CALL (0)@H0] call DELAY_1MS

000810 CALL Ox1le call KEYBOARD

000811 MOVLW  0x8 moviw HIGH loop ; Select PAGE 1
000812 MOVWE 0Oxa movwf PCLATH

000813 GOTO (0)'C:} goto [eYe]e)
end

®
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MPLINK = &) - (SUBL. ASM)

title "SUB1.ASM"
list p=16c¢c77
#include <pl6c77.inc>

; P16C77.INC Standard Header File, Version 1.01  Microchip Technology, Inc.
#include <main.equ>

B val_ff equ 0Xf8
7 /=" PAGEQ count equ 0x20

count_ms equ 0x21

GLOBAL DELAY_1MS, HEX_BCD, DECODE

SUB_PROG1 CODE

000010 30f8 MOVLW O0xf8 DELAY_1MS moviw ZUR

000011 00a0 MOVWEF 0x20 movwi count
000012 03a0 DECF 0x20,0x1 dec loop decf count,f

000013 1d03 BTFSS 0x3,0x2 btfss STATUS,Z

000014 2812 GOTO  0x12 goto dec_loop
000015 0008 RETURN return

000016 0008 RETURN HEX_ BCD return
000017 0008 RETURN DECODE return

end
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MPLINK g &) - (SUB2. ASM)

title "SUB2.ASM"
list p=16c¢c77
#include <pl6c77.inc>
; P16C77.INC Standard Header File, Version 1.01  Microchip Technology, Inc.
#include <main.equ>
val_ff equ 0Xf8

7 ff1A=" 7+ PAGEQ count equ 0x20
' count_ms equ 0x21

GLOBAL RS 232, EEPROM, KEYBOARD
SUB_PROG2 CODE

00001a 0000 NOP RS 232 glo]o]
00001b. 0008 RETURN return ;
00001c 0000 NOP EEPROM glo]o]
00001d 0008 RETURN return ;
00001e 0000 NOP KEYBOARD nop
00001f 0008 RETURN return ;

end
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¢ 4 ¥
> AEFC
> %¥c . CBLOCK , ENDC
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o H1* MPLAB IDE F £z \Exercise\Exer6
=71 Exeré.mcp

RV T e AN B et e 29 S iB g

3 * GLOBAL ¥ EXTERN &% ;2

A% 7 Page 27 4
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BANKISEL

DA, DATA , DB, DE, DT, DW
MACRO , LOCAL , ENDM
FILL , TITLE , SUBTITLE
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BANKISEL

A4 Rl TR k4 2
PIC16F87X RAM e3> 1t 15 OXO0~0X1FF » % 51 % st
,Q»W(FSR)YI NERBFABEA o H 4T ST
£ R T

BANKISEL <RAM eE% |§ 2 5>

%w 7
moviw Varl ; Varl=ebit9 £_F A 3-ig
movwif FSR

bankisel Varl

MoVWi INDF
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01B9 30E2 31E4 32EG6

01BC 18B2 19B4 1ABG6
0/0]00)

01C0 3FFF

© 2003 Microchip Technology Taiwan. All Rights Reserved.

DA

<expr>, <exprl>,

00482 Table.1 DA
00483 DA

"abcdef"
"123456",0

00434 DA
00485 ;
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DATA

= ¥eF & F B ok (word)
PIC18Fxxxx~ i ¥

<Label> DATA <expr>, <exprl>, ...

gﬁvf;ﬂ]:

01C1 3132 3334 2162 00487 DATA "1234abcd"
2364
Message[303]: Program word too large. Truncated to core size. (6162)
Message[303]: Program word too large. Truncated to core size. (6364)
(14-bit ¢ f- 2 & *< 16-bit TR A7 A 4 a7t & )

01C5 O004E 00488 DATA
00489 p
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DB
Byte 7 il

o ARV

X
o Ex# % APICLI8FXXXx~ it ¥

=T o4
® 5=

<Label> DB <expr>, <exprl>, ...
§§$ﬂ:

000298 2020 db " Temperature *

00029a 6554

00029c 706d

00029e 7265

0002a0 7461

0002a2 7275

0002a4 2065

0002a6 2020 ®
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DE & DT

¢ DE
> % % Internal EEPROM T #L

¢ DT
> < _&Mid-Range (14-bit) #2.5% & £ 7
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DW
Word F 3 - #g v DB /:fh#f] Z

F AR P

E +
iZ2k i % 3 PICL8FXXXX~ i ¥

=T o4
PP (&

<Label> DW <expr>, <exprl>,

2/

#ﬁ 7]

000298 2020 dw " Temperature *

00029a 6554

00029c 706d

00029e 7265

0002a0 7461

0002a2 7275

0002a4 2065

0002a6 2020 ®
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MACRO & LOCAL & ENDM

. MACRO*”‘ ﬁi’aﬁiﬂ‘]{x%?*‘ﬁéi%?ﬁﬁﬁﬁ

lé 3 2 2\39:“/\ gg: j ﬁ,{]}\ rTJ;JfF /\ o

User_1nstru MACRO var_inl,var_in2,var_out
&R g 4 LA = S 3 Sk

LOCALE_* % % &% B S friE * 3 r’v’ﬂﬁgﬁz(Variable)ﬁ@iE *
@rﬁ'{léq’f » o @uﬁi:? l%’}*#ﬁlﬂ?m ﬁ;;r,%e‘

$”} %';ul\:&p ﬁ: ngl_\‘—g‘ Ter

swap_led movlw h 8
movwf led_count
rrf led_right,F
rlf led_lift,F
decfsz led_count
goto $-.3

o ENDMAE* %24 AF & ¥ o
o § MACRO 7z - #2% 77 5 ENDM. £z 2 -
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MACRO & LOCAL & ENDM — # s

portc_bfr equ  0x70
w_buffer equ 0x71
s_buffer equ 0x72

PUSH MACRO
movwf w_Dbuffer
swapf w_buffer,F
swapf STATUS,W
movwf s _buffer
ENDM

MACRO

swapf s _buffer,W
movwf STATUS
swapf w_buffer,W
ENDM

MOV MACRO :
movf regs,w
movwf reqd
ENDM

rkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
)

; Program start

rkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
)

org 0x0
goto start

org 0x04 ; Interrupt
PUSH
MOV

POP
retfie

®
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FILL (4 ~ i) - (2 54 » 579/ 40

—

¢ 2K aPIC16CT72A = ©:

FILL (goto 0x00),(h'7ff: - $+1)
END

®
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TITLE & SUBTITLE

e [ITLE
> AN BT e LA
> TITLE “* CAN Host Monitoring, ver 1.10”

o SUNTITLE

> BIAR AT S e LA
» SUBTITLE * Interrupt Service Routine *
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3P

IF Rate <50

Lk T _.L Gr[ EEJ
[ FF =9 R B e & t[FI#F’l '| retlw Slow_Speed

FII'FI'%IEH 7 Ejj‘” JES A [ELSE
SR SR, iFueFl Jafwl b retlw Fast_Speed

AP A TR B 2

IFDEF ﬂjgﬁ[@qli A= EER PV 4 |IFDEF 167877

IFNDEF ’L‘Hﬁﬁ[‘a%[i } 7 BEEFAVE 4 |IFNDEF AD_L0BIT
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IF , ELSE , ENDIF

4 ?fﬁ;[h

#define Motor Type

call Table Read
CIE R A 2 e A SV

ELSE '
LA A 2 e 2B LT Table_Read:

1555 l«‘

ENDIF IF Motor_Type == 50

% 1% F = 2 (TRUE) =R 3% = rethw  OxCO
E S N ELSE

ELSE * % 2% IF e i£ 7 retliw  0x40
& = F'?(FALSE)WH% "o ENDIF

ENDIFE * =t & g 2% i i+ 3¢ e i

L 4
Using MPASM & MPLINK MICRDCHlp
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IFDEF,

@L?’ 2 # ﬂ’"m"—”,’:‘ b%?
Xf’“%/MPASM ng =
2, g s i e

IFDEF 2% ;= &2 I[FNDEF
1P, 5 5
|FDEF (or IEFNDEF) <&
?{:’;> o

;e v i * fidefine

j\JJ‘: 1] L;& )

B4y e
5 b A2 5% B A A g 2
R 12 BT enAg iE‘fﬁ o 7|4
irie # 16F87X p
16CEX/ITX v B
g gk ‘lif’”é»m"’ e N
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[FNDEF

IFDEF 772 # j &y
EX1:
list p=16F877

IFNDEF 16F877

MESSG "Check Processor Type”
ENDIF

=),
#define USE_ 16F877

IFDEF USE_16F877
: Device used 16F877
movf ADRESH,W
ELSE
‘Device used 16C74B
movf ADRES,W .
ENDIF
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Intel Hex #% % 4%
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HEX75 72 7

¢ MPASM & MPLINK s HEX ﬁ;f]:'{f)" k3 = A
> Intel HEX Format ( INHX8M ) D LR 8- blt A e
> Intel Split Hex Format ( INHX8S) : % EEE + ~ 1% & e ROM
> Intel Hex 32 Format ( INHX32 ) 7 & 16 blt ¥ 3 AR

¢ INHX8M %5 zp - : EE TT CC
> EE Nt 16@%}:Js’3+'/a‘ﬂ*rpxﬁm?%£}§
>
> 1T LR = A6 EAIE 0 FRE AW AT
TT="00" % &:%{7 & - KEFTH
TT="01" £ &7}k

> CC D e = 16 B ete B AE 0 % (T 2016 B4 tS 0 He g
( EE+AA+BB+TT+LL+HH+LL1+HH1+ .. +CC = Zero )

Using MPASM & MPLINK MICRDCHlp
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HEX#5 B 74 % &

18

— i [ﬁ% 06+08+30+8A+20+18=00
] £ 3008, 008A, 2000

00 K5 VR[4

Fi = i -7 0000 T,

Eﬁ‘?[‘“[w =06

:020008000900ED
:10002000F830A000A003031D1228080008000800F3
:040030000034003464
:0C003400000008000000080000000800A8
:10100000640003010F30831603138500F03086005F
:101010008312031300308A001A2017201C2010208E
:081020001E2008308A000A2896

:00 01FF e
- 01 =1 e PR[Adi N
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