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=+ F--E_ MPASM

¢ MPASM ffa{Microchip PICmicro Assembler

o H- Rt
> Rl F T PR hex 2 s A

o FRAAEE S
> BB F %z\objectﬁa;\ L
*a‘v';%/? w3 & B (linker)£ 2 2 hext: 3\ th

O
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= - &_ MPLINK

¢ MPLINK %}L{Microchip PICmicro Linker

o Ry Sy i ;}'g,mrﬁ Fog Jf’”r%.] ~ £10D)j
ks Rk

> %“L"P\’}'E

> % % #E(RAM)

> % P42 (ROM) =4k

> A 2 rE— dhext 3N e R g

O
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MPASM e 38 A2

.Fﬂ—‘ rfltlfy:l:” F?% # (.ASM — HEX)
Code ASM Programmer
Code.INC MPASM——|Code.HEX—— Emulator
Others

® %F'Likf,mi' thffg # (.ASM — .OBJ — .HEX)

Main.ASM|MPASM, Main.O @ @

Programmer
Sub.ASM MPASM/ Sub.O Main.HEX—— Emulator
/ Others
More. ASMMPASM/ 0 5 @
© 2003 Microchip Technology Taiwan. All Rights Reserved. 5 Using MPASM & MPLINK MICROCHIP

MPASM Input/Output Files

» .asm - Rdsie 3% ﬁaa]”tﬁ‘v
Ist - iR 18 eha B A,
e .err- Eﬁ’%?ﬁ—ﬁ’rﬁ%}ﬂ'%

o .hex-16:&+4] ASCII mﬁ%} 2 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 “,f{r%% * R &

e 0 - FEITH DD U

O
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MPLINK Input/Output Files

0 - ¥V EITTH DD G

lib - FHEH ¢ MPLIB# > - MPLINK % i %
dkr - i@ % w;iﬁi%J » ¥

cof — a4k > * kA4 .cod> .hex 2 st £ 4%
.cod - MPLAB IDE “,f&g—% b

map — =R hfE &

st - ¥ = {8 gz Er
hex - 16:&+#4] ASCII =i

4
4% (Intel Hex )

=

*® 6 ¢ o o I3 I I

(i

)

O
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MPLAB IDE - ¢ ;' i78 £ 5

MPLAB SIM PICkit 1 Compilers
t IAR, Hi-Tech
™ MPLAB : ’ ,
XE?eSmNtl)ler Sofware REAL ICE PICSTART® ccs,
Simulator Plus ME Labs,
Green Hills
Real-time Operating
MPLINK ™ MPLAB ICE Systems
MPLAB PM3 CMX, Vector,
MPLIB™ 2000 & 4000 Realogy, Express
Logic
MPLAB C18 . MATLAB
MPLAB C30 PICKkit 2 Live Devices, CMX
M tum Dat
MPLAB C32 MPLAB ICD 2 Orgjgts:r?s o
Uniquely supporting 8, 16 and 32 bit MCUS within one @
integrated development Environment!
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# 7 MPASM ¢~ 3¢

¢ ® # % Windows T # 7 mpasmwin.exe
» C:\Program Files\MPLAB IDE\MCHIP_Tools

N
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E # A Windows™ # 7 MPASM

¢ C:\Program Files\MPLAB IDE\MCHIP_Tools\mpasmwin.exe
IMPASM v03.50 - Microchip Technology, Inc. [E])o|5]

N

Source File Name:

|CATestibinZbed.asm Browse._..

Options: MicROoCHIE
Radix: YWi'arning Lenvel: Hex Output Generated Files:
i Default w Default i Default v ErrarFile
i Hexadecimal Al Messages 0 INH=ER [w ListFile
i Decimal " “Wwarnings and Errars i INH=ES | Cross Reference File
i Octal " Errors Only O IMH=32 [ ObjectFile
- hacro Expansion: Processor
[v Case Sensitive (@ Default Default -
Tah Size: Iﬂ ® [ Extended kdode
S O Off

Exira Options: |

% Exit ||,/éssem.,.e v Save Setings on Exit 2 Help \

M

© 2003 Microchip Technology Taiwan. All Rights Reserved. 10 Using MPASM & MPLINK MICROCHIP




MPLAB IDE :E * MPASM %1 &

o 1 MPLAB

¢ Project - Set Language Toolsuite...

IDE 4 P

,‘»

E H

Select Language Toolsuite X

Active Toolsuite:

Microchip MPASM Toolsuite

Toolsuite Contents

MEASM Assermbl
KPLIMNE Object Lig

Location

HI-TECH PICC-18 Toolsuite

4R Systems hMidrange

bicrochip C17 Toolsuite
kicrochip C18 Toolsuite
Microchip C30 Toolsuite

4R Swstems PICT18 Toolsuite

ticrochip kA b Toolsuite
microEngineering FicBasic Pro Toolsuite

microEngineering FicBasic Toolsuite

Bl

Help

‘C:\,Prngram FilesthFPLAB IDEVMCHIP_Tools\mpasmwin exe

Browse...

Ok

Cancel

1N
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o BT

* = B —— NiE{ L B
10100110 246 A 6
T T T T T A A
10100110
1
o Laaed o Ll
A6 (A*16+6=166) 166
v LXd —= F A
41 A
61 a @
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(Bt ~ 3 ) %72

o ‘LiEd|4& 7 (Decimal);: D'<-tigd|#p > > . <LiEH(EP >
> MOVLW D100’ ; £~ % % 100 to W Reg.
MOVLW  .100 ; 34~ ¥ # 1004 to W Reg.

> Constl EQU D’200° ; Constl = 200 (- :E&+1)

o L4 7 (Hexadecimal): H'<t = &4]#cp > » Ox<-t
A EF|HP > 0 <+ 2 EHHp>h

> MOVLW H3F 4~ ¥ # 3F e to W Reg.

> MOVLW Ox3F ; £~ % % 3Fue to W Reg.

> MOVLW OFEh ; £~ % % FEqe to W Reg.

> Constl EQU H'5A’ ; Constl = 5A (+ = &4])
o ~Nitd]& 1 (Octal): O'<™:E4|Hp >

> MOVLW 0’133 ; 34~ F #1335 to W Reg.

> Constl EQU 0’300’ ; Constl = 300 (~ &
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(2%~ 3

& - 244 5 (Binary): B’
MOVLW B’11110000°

> Constl EQU

B’010101071"

B ) %7

<z E&H|dp >

, §¢ » % # OxFO to W Reg.

o 3 A(ASCIl): A<z <> 5 '<3 <>
; 3~ ¥ ~ “R"to W Reg.
;' ~ F & “c”to W Reg.
;Constl = /| g g3+ A

> MOVLW AR’

MOVLW ‘¢

> Constl EQU

¢ F B (STRING):

la1

H—? g 7

> DT “Baud Rate = “

© 2003 Microchip Technology Taiwan. All Rights Reserved.
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: Constl = 01010101 (= :&+41)

CZ¥3TH 4 % B 5 "Baud Rate”

Using MPASM & MPLINK

O

MICROCHIP

BEFT g

* & o o

£z 1F (Labels)
ip 4 BBy (mnemonics)
i 5 4 (operands)
i (comments)

list
Dest equ
org
goto
org
Start moviw
movwf
bcf
goto
end

Sample MPASM Source Code. For

p=16f54
h'0B’
h'lFF
Start
h'000’
h'0A’
Dest
Dest,3
Start

illustration only

: Load 0x0a to WREG
: Store 0x0a to Dest

O
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i (Labels)

> 'L/»}E*vi’é‘;’%% gk - Bl
> BB AE e AN
> R FAVAZE 32 BF
> FH <~ 857 ks (Default)
port_set clrf PORTC
moviw B’000011171°
_input: movwf PORTB
output
clrf PORTA
goto port_set
© 2003 Microchip Technology Taiwan. All Rights Reserved. 17 Using MPASM & MPLINK MlCROCHlp
rka \ 253
£ EiE operands

P

o it (AEH1) fEEA

MOVF f,d ; Move RAM/Register to Destination

f %‘r? & RAM it

d 3‘%?1‘7&**
d=0pF > 3x }

R m%"r ERES
W‘%frl?g ,ﬂﬂ‘&’];\;itwn

i
d=1pf - %y a f 458 > AV RS FALB7 B

# 5 var_count

© 2003 Microchip Technology Taiwan. All Rights Reserved.

equ Ox3f

addwf var_count, 0
addwf var_count, 1
addwf var_count , F
addwf var_count , w

O
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PICmicro MCU 45 %

(14-bit core

5

* 35'!3#1 éf )

ErlePitig s & Erkitqp £ &
NOP ; No Operation BCF fo Bitclearf
MOVWF f  Move Wto f BSF fb  Bitsetf
CLRW . Clear W BTFSC f,b Bittestf, skip if clear
CLRF f Clear f BTFSS f.b  Bittestf, skip if set
SUBWF f,d Subtract W from f > 2 145 &
DECF f,d Decrement f — gt . K#Hﬂ - %
IORWF  f,d Inclusive OR W and f SLEEP - Go into standby mode
ANDWF fd ANDWandf CLRWDT - Clear watchdog timer
XORWF fd Exclusive ORW and f RETLW Kk Return, place literal in W
ADDWF fd AddW and f RETFIE - Return from interrupt
MOVF fd Movef RETURN - Return from subroutine
COME f.d Complement f CALL k Call subroutine
INCE fd Incrementf GOTO k Go to address (k is 9-bit)
DECFSz f,d Decrement f, skip if zero MOVLW k  Moveliteraltow
RRE f.d Rotate right f through carry IORLW Kk Inclusive OR literal with W
RLF fd Rotate left f through carry ADDLW  k  Add literal with W
SWAPF fd Swap nibbles of f SUBLW Kk Subtract W from literal
INCFSZ f,d Increment f, skip if zero ANDLW k  AND literal with W
XORLW  k Exclusive OR literal with W
f= Wi, k=8 R[ufiily, b= @R LHHLE <07>  d=[EHUCTR (0= W, 1= FCRE() ) c\
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N, — & 27 &
;:7v;2%%lF#51»§£
7. - l“ yzs = l\ ya — 7. — oy 7
LACHCE: REE SR 14 m_‘»wjf’F‘,—.&J — TR B gk
NOP -
MOVWE OP CODE )
CLRF f
SUBWF f,d d= I'Ergi’t—,: F IHf ﬁ'ﬁﬁ”,’\_j“m
DECF f.d 2% H
IORWF f,d d=0> HEW
ANDWF f.d d=1> @:;U F
XORWEF fd
ADDWEF fd f=7 I’[ At \J—L{ll— &
MOVF f,d ~ - —y
’ N S b
COME fd ﬁﬂ@.ﬂiﬂi
INCF f,d
DECFSZ f,d
RRF f,d Example:
g\f\b\PF 1;3 ADDWF  REG, W
INCESZ fd ADDWF REG @
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i%ﬁﬁﬁ€%

) — b R A R
R TE4 4

OPCODE' pJoop flt f i flflf]
[

BCF fb
BSF Ig b = 3 {7yt
BTFSCT, , FRE AR
BTFSS f,b — '
= 7 {7 putd-» fEgk
e s L
Example:
BTFSC STATUS, Z
BTFSC PORTC,3 @
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> TEE sk
14 65 45547 — A5 35 e £ R
MOVLW Kk
IORLW K oP CODE . J KIKIKTKIKIKIKIK
ADDLW  k
SUBLW Kk
ANDLW Kk k=8 5 » s ANHEF
XORLW K =

Example:

MOVLW Ox2F

MOVLW k @

© 2003 Microchip Technology Taiwan. All Rights Reserved. 22 Using MPASM & MPLINK MICROCHIP




prldn £ B

B B 14 5 jf'ﬁ—.bj - }%ﬁ]ﬂfﬁ—ﬁ%ﬁﬁﬂ RETLW
op cooe ) kJkT Tk kTTkT]
SLEEP -
RETLW k=8 [t 7 ALK |

RETLW
RETFIE
RETURN -
CALL k
GOTO

X
|

14 85 §514) - 7 4R CALLK - GOTOK

OP CODEJk Rk Ik Rk hk Ik Bk ikl k] k)Kl
k=11 itk - & S H- Al

CALL K- GOTO K F i F/11 B 7 3izht » ZE R4y + F 7 2Kerge ]
7 7 e £ PCLATH £7bit [3 4] 19 & AR 24t T/ 8K Ffs @

© 2003 Microchip Technology Taiwan. All Rights Reserved. 23 Using MPASM & MPLINK MICROCHIP

>~

/ﬁk‘/zj‘ﬂ

* /)?“/Z“E«fﬁf -- SUBLW k - SUBWF f,d
> R AR 2 at EiE B

> SUBLW ke85 3 385 (K-W-->W)
> SUBWF f,d&augs =05 (f-W-->W)
> /‘iéﬁi}‘%xé,-{:C1%\7r0275z£.«(“rvf> W Cpl)
> /)é“i%iﬁﬁ%é,?co%\rrjénﬁw (f<w ,C30)
> /)5\“7‘2@?;1;,7521 %Wﬁﬁ'{#g:@(ﬂr’fzw ’Zgl)

1 0 F>=W

0 F<W

1 1 F=W
> FEHErFSW,PRREC=1,Z=0" ifi2 =
> ‘g’lj ?F<—W,7EJ§éC—O£ Z=1 F-ﬁ —-|l+li:‘,\. @
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}% (— oE.; m# Fl
CALL , GOTO 4; 4

e CALLK , GOTOKk
> k5 11-bit chE st iE > v € E &1 t Lo ;u_g._,fgéi\; ~ 3
PC 7 bit<10:0> chi= % (K7 2K p )
> B 2K mak RN s R E A G - B Page
> MPIC16F8775% ] » % ®htac # 5 8K Jf*r » 5 41k Page
> PCed 3 =~ =g bit<11:12>3® £ ¥ 3 & PCLATH<4:3>
o~ PR E A2t a3 8K 4 ] (0000h:1FFFh) -

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

B LEHF F# ( Page Select )
o ERitT Z in 4 PAGESEL #gr§ e 3 @

© 2003 Microchip Technology Taiwan. All Rights Reserved. 25 Using MPASM & MPLINK MICROCHIP

pre

o+ A E & B
S - IRZEER
o *- g]ﬁ ERT N
X /:"f/é@—% s PR M
= movilw (@a*b-c)/d-a
v %:rEEEE S ARl
= moviw 65536 % .1134
- I EBED 2 g B (f #K)
= addlw -2 ; BAWIR2:F 5
o ~ i EEER Lo (e F w) @
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E TEIED

<< ez R N
>> 1w RN R
=  moviw h’2A’ >> 3
o && B {E AND | %t
= if (a==255)&&(b==c¢)
| : #B4E OR 2| %7
I BEF » %7
= ifl(a==b)
& BEANDE X
=  moviw (b’10101010°>>3) & OxOF

A/ 7/
0‘0 000

>

K/ J
000 0.0

L)

@ N BiE XORE ¥
@ | : B4EORE ¥ Q
© 2003 Microchip Technology Taiwan. All Rights Reserved. 27 Using MPASM & MPLINK MICROCHIP

% $ . pawazy (% PICI6Fxxx e &:F 2 » 4ok
i gLz f+_ PICI8Fxxxx e&ié m #7174 eiizht & JF &
% #c i ht
» goto $ ;XA B
=  goto $-3 ; AT Rz Bdg 4
»  goto $45 ; AT RMT B 4

2 LOW : Bxizpteni iz %2
S HIGH : Briedting i~

% [UPPER : B~izhtehg g i~

* movlw (low) CTR_Table
= movlw (high) CTR Table

O
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¥ e im g~

B3k Timerl 4&-
e BTEERN S - f)
T8 Tlmerlm&ﬁzﬁ

#define TMR1_VAL

’

moviw  (.65536 -TMR1_VAL) /.256

movwf TMR1H

moviw  (.65536 -TMR1_VAL)%.256

movwf TMRI1L

© 2003 Microchip Technology Taiwan. All Rights Reserved.

.32768

A

— ?ﬂfﬂ]

% 32768Hz s & 3]
t""rlﬁmﬁﬁlilﬁﬂ VA "L‘;lj"% ;N 32

29
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ARFK T

s =g

L

; Define Timerl time period are 1 SEC

: Calculate the MSB value for the Timerl

: Calculate the LSB value for the Timerl

O

MICROCHIP

PR 2k A

© 2003 Microchip Technology Taiwan. All Rights Reserved.

LIST
#INCLUDE
EQU
ORG
END

30

J 37
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S F R hI BRI 4

o LIST - p &3+ (Listing Control)
> list p=16f877a, f=INHX8M

o HINCLUDE - 4v » = R4odE ~ T_& 46 2 403 4%
> #include  <C:\MPLAB\16f877a.INC>

¢ EQU-z £ ¥ #kc~ %k

> memory equ Ox3f

» count equ .100
> 10 _set equ B’11000011
o ORG - & T A%\ & ‘%mﬂdz fhadk 12
> org 0x00 ; & :Fi= 4 K “00h"FF 4o
> 0rg 0x30 ; & :Fi=u K 30" 45
o END- #2588 %
2003 Microhip Technology Taiwan, All Rights Reserved 31 D e Mlcgup

i 4 - list

o list— 2738 p i B
o LEET KA TR P PIC &
o & LEE hex A o d RS

list p=16f877a, f=INH8S
F%{u_’fﬁlE'J PIC16F877A > Hex FlfJﬁET]H',TF??C E
SRy 8-bit £
) [ N
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e 4p £ - #include

o #include — 4v » ZF ¢t cr R 44250 & ﬁ%‘,—%
> “18f452.inc” ¢ <18f452.inc> Xé&\’:ﬁ—ﬁ*‘ 7 e he
o b 2 P
(0 = &y

#include “c:\workshop\wap002\18f452.inc”
[E{ FI -IFE[—L\ Ilﬁlﬁ{ }l‘] 18f452 INC IE[ J —;psﬂﬁ _JI:[ ) )

#include <18f452.inc>
("] MPLAB IDE [ |85 & i 18f452.inc pu il ™)

O
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(0 = [ yT:
Count_us equ h’'20’
Count. ms equ Count us+1
DLY VAL equ h’20’
moviw DLY_ VAL
movwi Count_us
moviw DLY_ VAL + .100
movwi Count_ms
; *kkkkk [j fF[JLIIF{IT“[_{ h 20’ ""J [III 7:'415_:[’) *kkkkkk @
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min 4 - org

¢ 0rg — X i@’”ﬁi;‘ 7 e b T a
o Org dp 4 F A * B N U R

sér} Lmker R & B p ’if&? DN = i
= 1 4t e hex

o FipTorg fF oo A2 p B iz ak OX00 B 4
® %T;IJ

ORG 0x000 ;R EAR T RS0 B 4
; (Reset Vector)

-

clrf PCLATH
goto main
ORG 0x004 ;P ¥re £ By

—

;******* P l&x’r)—i“-@m w] ﬁi “?P *kkkkk

retfie ¥ WK W @
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O
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Bd L it — o

list p=16£877a ; EARIFIPY MCcU £} PIC16F877A
#include <pl6£f877a.inc> ; ﬁﬁﬂ 16F877A [URBYELEAH

FEEZ 2] '%\L_%@g?‘\ Ffjg?u 555,’(1'&, dokkkokk

t_delay EQU D’100’

dly count EQU H'7'
;******************************************************************

.
’

ORG 0x000 ; F%%fﬂ?“ﬁuf?@il%“o"ﬁﬂﬂﬁ
; (Reset Vector)
clrf PCLATH
goto main
ORG 0x004 i flIE#TpELE T g
pREKkE kL, FI[%‘—'EJFH}E;LE& dodkkkk ok
retfie 7 FlrgnXpt
main movlw t_delay ;_?fﬁ?cﬁmﬁ

movwf dly count

; remaining code goes here
END i FEFGERN
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33 _

¢ == - i MPLAB IDE 7 Project
> P &% . \Exercise\Exerl
> RAsAE3Y 5 Exerl.asm
> == dProject - f- = Exerl.mcp
o =i BLZE Exerllst ezl 4 e
F % B A D

LY 2
¢ o5 s

-n-\

O

MICROCHIP
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MPLINK

O
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A & MPLINK
o ©AEMPLINK?

¢ MPLINK H_#-% £3Z 2 & C %F R o4 4 F0bj £ 4c 1
BRIy TR SR F DL - THED

hex #4 -

¢ MPLINK &g i€ 5 - ?

¢ T Rip %zl (CODE) 2 T #5 E (RAM)
o A 23 74 (HEX)

o I Plafpiry 2 R Y% MPLAB C-17/C18

. & COD ## 124 14258 1§ 45

o AL F A e

2

@ "'ri:‘ ﬁ\ /‘-J.}_%_ (leraFY) @
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MPLINK 742 3.

i) ) (i) () o]

MPLAB-C18 MPASM MPASM MPLAB-C18 MPASM

@ @ bject
colcolcal ol ol

~ ¥V —

© 2003 Microchip Technology Taiwan. All Rights Reserved. USII’lg MPASM & MPLINK MICROCHIP

> ARFVRUT a2 Rlcak AR Y S R dldp
% 7 2 MPLINK % & 378 7= 4t

T PEAR S o AR5 2 R
LR i“Lﬁx“‘ : ‘d’—!(‘f‘r xf*j;ll—_

’Zf[%s:sg@;% N Ap wij‘m&#k
> E P BEE AN E AL IFEY

Y

O
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i+ MPLAB ™ & * MPLINK

=2 2% ol

- [2]x] Select Language Toolsuite X

--PICDEM 2 Plus.mcp
- 3ource Files

- Linker Seripts

pl3demo.asm
pl8LCDLASM
plSMATH ASM

Header Files

Object Files

Librarv Files

p2plsp 18.1kr

Active Toolsuite:

Location

Toolsuite Contents

MPAS 5 hler (mp
MPLINK Object Linker

(rplink exe)

APLAB IDEY

Microchip MPASM Toolsuite

[

Browse..

(0]% | Cancel ‘
2 oo Ndb e L 2T = T = 2
LINK 4w i 4% L e L
2 _\© N z A =2
R AR5 A | e R\
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\
/I Sample linker command file for 16F877 MPL I NK *_' . _]_~ )
, w
LIBPATH . W 3 *%
CODEPAGE NAME=vectors START=0x0 END=0x4 PROTECTED
CODEPAGE NAME=page0 START=0x5 END=0x7FF . r
CODEPAGE NAME=pagel START=0x800 END=0xFFF

CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE

DATABANK NAME=sfr0
DATABANK NAME=sfrl
DATABANK NAME=sfr2
DATABANK NAME=sfr3

DATABANK NAME=gpr0
DATABANK NAME=gpril
DATABANK NAME=gpr2
DATABANK NAME=gpr3

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

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

NAME=page2 START=0x1000 END=0x17FF
NAME=page3 START=0x1800 END=0x1FFF
NAME=.idlocs START=0x2000
NAME-=.config START=0x2007 END=0x2007 PROTECTED
NAME=eedata START=0x2100 END=0x21FF PROTECTED

END=0x2003 PROTECTED

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

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

SHAREBANK NAME=gprnobnk START=0x70 END=0x7F
SHAREBANK NAME=gprnobnk START=0xFO END=0xFF
SHAREBANK NAME=gprnobnk START=0x170 END=0x17F
SHAREBANK NAME=gprnobnk START=0x1FO END=0x1FF

SECTION NAME=STARTUP ROM=vectors // Reset and interrupt vectors
SECTION NAME=PROG1 ROM=page0 // ROM code space - page0
SECTION NAME=PROG2 ROM=pagel // ROM code space - pagel
SECTION NAME=PROG3 ROM=page2 // ROM code space - page2
SECTION NAME=PROG4 ROM=page3 // ROM code space - page3
SECTION NAME=IDLOCS ROM-=.idlocs //ID locations

SECTION NAME=CONFIG ROM-=.config // Configuration bits location
SECTION NAME=DEEPROM ROM=eedata // Data EEPROM
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N

MICROCHIP

Using MPASM & MPLINK




|

B i —
o LIBPATH — 15 = F# & (Library) e &

o LKRPATH — 4 %id it i Hh B i

e FILES — #-#13q T‘I;&ﬁ% T FALE (. 1ib) 2
.obj] A% A » B P w HpiFenfpN ¢

O
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@R H - R4

o CODEPAGE — #23' g % &

® DATABANK — *»# Bank 3zl ® &

e SHAREBANK — + * ehFflzeff % % (16F87x)
® ACCESSBANK — = * e iflzedf % & (18Fxxxx)

PROTECTED A2 7 7 14t #
EE 4 J/??ﬂgf;;{zgf:
HF R FE TN Y H

ﬁ
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¥ * enfsgdy £ — #DEFINE

#DEFINE <5 £> <A [l

. Ui hikc3 E& _ Tist p=167877
¥ ¥, #include <pl6F877.1nc>
¢ RS REY O <BRDF >0 e equ hF8~
#dmv_}q\u <TEZ RS> .
p e 3 ‘ py F@j 3 ; lrff_& #define m_flag Count,6
BT P E T <A Lk #define clk PORTC,0
R <B-RhF P> HAciR #define sda PORTC, 1
R AR :
&) :
#DEFINE S CLK  PORTC.3 bst clk
- btfss sda
#DEFINE S DATA PORTC, 2 goto sda_low
#DEFINE LENGTH .20 call sda_hi

S
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¥ mdRdn 4
Label SET

SET
H’3F’

il 7#7 3 j\y_ %&& 7# Eﬁ: list p=16¥877
#include <pl6f877.inc>
hig® SET %13 2 2 $fic ¥ :
B3V £ Rt o SET £ ¥ val_hi set h>ff> - .101
- Label’a‘ T , ¢£;¥$ g val_low set h”00”
#* s Fehy 2 ‘; i o mask set b~10110001"
¢ SET 4 EQU 2 # &y e W & BF Y -
18 EQU iy 2 %ﬁxﬁ\ e -y mov Iw val_hi
A o movwf TMR1H
. 'x)vl]: mov Iw val_low
movwf TMR1L
area set .20 :
width set h'3F’ val_hi set h>ff> - _201
. mov iw val_hi
area set width * .5 movwF TMR1H
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¥ * kR 4

“ Interrupt Service Routine”

TITLE
PAGE

TITLE & PAGE

o <TITLE> & 45 14842 | |4 <PAGE> &% k% 2h%
L S AR e R
B 4 AR i 7l & (.LST) endk | 4324
title  “¢ %747 5% ean”
lile  “Hcd B3 Bl o Br|e LST > 2
o F7F <TITLE>&7% %> & * 7 <PAGE>4p £ B &7
sl LST %P5 > ¢ § ErpsEr A 45 ¢ p B0 | 7
e - A s E AR S Er o
* P BT K E

S
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£

DT

<expr>, <string>

. » j\;}: iﬁ % ‘;’5’1?/—' list p=16f877
. Sl o = o #include <p16f877.inc>
o B e F A 018- bits index vol equ h>00”
a0 Hp K¢ RETLW :}F, .
£ #Bf 'Fl: @' v “RETLW K* & mov Iw HIGH br_tab
A58 B At fgst e o movwf  PCLATH
?’Lﬂg c mov Iw index_vol
call br_tab
out tab addwf PCL,F :
retlw ‘a’ org 0x300
retlw ‘b’ br_tab addwf  PCL,F
retlw <c” dt “Baud Rate!“
ev_tab addwf PCL,F
‘ o ‘ dt “even parity!”
FOOLR OLTE ehdg £ Bk 2 od_tab addwf  PCL,F
out _tab addwf PCL,F dt “odd parity!”
dt “abc” ﬁ\
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45hd 33 —
‘\Qﬁ ﬁ —
o FE iz 16F877AlKr # % 7 enizph 3k 2
> P 47 .\Exercise\Exer2
> Ry 52 Exer2.asm, LCD.asm
> =2 dProject - fi 5 Exer2.mcp

¢ RLTWT

> & & map ffeig

X3 map fhE
MPLINK” 4

>
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- f : STARTUP , PROG1

Fin TG OR

iz Generate map file
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% “Build Options - Project >

O
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RAM

-

RAM e %

4 -
BANK *7 #% £ {2
-~ > >
A ¥ é‘_ T i e E:
> > > \
¥ 'é ﬁ 'f’ 1 ‘E,v% /ZJ:\
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PIC16F87x RAM 2 4
¢ =52 i Banks> * i
BankO Bank1 Bank?2 Bank3 bank =+ -] & 128
SFRs |000h W SERs |080h ¥ SFRs |100h ¥ SERs |180h bytes

o $F7RA 3 B(SFRs) i

A fE# B Bank &

01Fh 09Fh 11Fh 19Fh < 02 P
020h 0AOh 120h 1A0h LS 32 byte = ht
2 5% % > 272 ,::r?

GPRs GPRs GPRs GPRs ¢ banks 7,#*@7 ]irﬁ’ g
STATUS #73% ®# “RP0
070h OFOh 170h 1FOh » RP1%2 [RPi=~ % % =

07Fh OFFh 17Fh 1FFh

RP<1:0> RP<1:0> RP<1:0> RP<1:0> * Share Bank m'ihhé‘

4 % Bank dis 16
N J N J
a N byte
IRP=0 IRP=1 @
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¥ Bank+4F 1 £ —- BANKSEL
BANKSEL TRISA

o %J BANKSEL 45 4 #7daFlen®r s B> pdode » 220 5 B |
BANK) ek 247’2 = " "
o 538 BANKSEL #p #3% 22 UDATA (Uninitialized data)

TR FERNEST S RicfhneFr e B - HEX A -

HPICI6CTTS &) @ % F = B 475 EF(BAND) o6 @ # 7/5 B#F 4 ¢

000B 1683 1303 00049 banksel ADCONI
Message[302]: Register in operand not in bank 0. Ensure that bank
000D  O019F 00050 clrf ADCON1
Message[302]: Register in operand not in bank 0. Ensure that bank
000E 170C 00051 bsf PIE1, ADIE
000F 1283 1303 00052 banksel ADCONO
0011  30C1 00053 movlw h'cl’
0012  009F 00054 movwf  ADCONO %
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T_3% % #c(RAM) tHhi 4t

¢ ﬁ§ H fé: * -ik
> EQU > SET
v EATIE R
CBLOCK » ENDC
£ #7255 ik
UDATA
UDATA_ACS
UDATA_SHR
RES (% #c £ UDATA i * )

| v

YV YV VYV V

O
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EIREE 2
o 7MW By 2
> ﬁy\{“,—mﬂr - gju«f e W)Y Hic
> #ﬁww\aé: k¢ * #define > HFd @ *
EQU{r SET %35 T
o 7 B RHHZ
> w- BFAFEEY AFH o Y RIE
» Volt_Range , Rec_Buffer , Counter
o 3 M label i1 ;2

> F- BEA Bk
> < B R
> LCD_ Table, Sine Table c\
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- ~ @& * EQU & SET # & %#ici-nt

T & RAM = ht B 5 H e 30
AR ST R M i B

N

*
*

;%% VARIABLE DEFINITIONS

Count_us EQU 0x20 ; Delay function variable for uS
W_temp EQU 0x71 ; variable used for context saving
Status_Temp EQU 0x72 ; variable used for context saving
Pclath_Temp EQU 0x73 ; 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 =z &% % #3>>7% F Bank
s EQU %’a‘i%’% e Bank s #icipt T Bk D8 hkih

» . ~ _k
= U Gepl 3w o ppentr 3 1 Fr e Bank
jeexk \VARIABLE DEFINITIONS
BO_ABC EQU 0x20 ; Variable on Bank 0 at 0x20 Location
B1_ABC EQU O0xAO0 ; Variable on Bank 1 at 0x20 Location
B2_ABC EQU 0x120 ; Variable on Bank 2 at 0x20 Location
B3_ABC EQU 0x1A0 ; Variable on Bank 3 at 0x20 Location
banksel BO_ABC ; Select BankO
moviw 0x00
movwf BO_ABC ; Save WREG to 0x20
banksel B1 ABC ; Select Bank1
moviw 0x01
movwf B1 ABC ; Save WREG to 0xAQ
banksel B3 ABC ; Select Bank3
moviw 0x03
movwf B3_ABC ; Save WREG to 0x1A0 @
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= AT ERML R ELE

¢ CBLOCK & ENDC 3% 2 (- )
CBLOCK <3 #| % & =8>
< LHI>, <R H2>, <FEZFN>
ENDC
¢ Fix(2)
CBLOCK <3g #] % & ht>
< LHI>[nai £ 7
<HE 2> [[mpani §
ENDC
*
N
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\m

e
-




CBLOCK er3g ] =_i= = 3¢

¢ CBLOCK sz ’f 55 MPLINK £t 7 g #c i~
P H PF R A AR VAR e 3R TR HCE lmfli
o

o frlzmmw g * 7% CBLOCK % Z_ i+ 4t
- & ENDC 434 %% &2 $ ¥ 5
ZEE e

o CBLOCK *74; % éhizpt & 4~ i

i R
o ok T T &7 Bank chgdicizat o 3 R

>

TE R N TR c\

—=$-
;4‘\
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CBLOCK & ENDC =33% % (- )

00010 list p=16f877
00011 include <p16f877.inc>
00001 LIST
00002 ; P16F877.INC Standard Header File, Version 1.1 Microchip Technology, Inc.
00013 ; 2 .
00014 cBLoCK oxo0 —— | #1 &k & 0x00
00000P00 | 00015 C_Hold_Delay ; variable used for the sample hold charge time
00000p01 | 00016 Flag_Reg ; Flag Register
00000002 | 00017 Hex_Temp ; Hex to ASICC convert buffer
00018 ENDC
00019
00020 CBLOCK 0x70 <— 5 ’FH Tt & 0x70
00000p 00021 WREG_TEMP ;variable used for context saving
000000 00022 STATUS_TEMP ;variable used for context saving
000000 00023 BSR_TEMP ;variable used for context saving
00024 ENDC
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 3352 (= )

00010 list p=16f877
00011 include <p16f877.inc>
00001 LIST
00002 ; P16F877.INC Standard Header File, Version 1.1 Microchip Technology, Inc.
00013 ;
00014 CBLOCK 0x00
00000000 00015 Int_Var: 2 ; 16-bit integer variable
00000002 00016 Long_Var: 4 ; 32-bit variable reserved
00000006 00017 Hex_Temp : ; 2-bytes convert buffer
00018
00019 ;5 % ﬁil s qﬁ 4B BYtGS
00020 CBLOCK 0x70
00000070 00021 WREG_TEMP ;variable used for context saving
00000071 00022 STATUS_TEMP ;variable used for context saving
00000072 00023 BSR_TEMP ;variable used for context saving
00024 ENDC
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 ¢ Bank *~r#%

o 42 % % B Bank

1= VAR )::r? = )\ S
P ELEFHE D 2
oweek VARIABLE DEFINITIONS

CBLOCK  0x20
BO_ABC , BO_DEF
ENDC

CBLOCK 0xAO0

ENDC

banksel BO_ABC
moviw 0x00
movwf BO_ABC
banksel Bl ABC
moviw 0x01
movwf B1_ABC

3
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; Variable on Bank 1 at 0x20 Location
B1 ABC, Bl_DE‘I‘:\ e s o4 2
F#c7 2 & Bankl

77 RAM » CBLOCK &5

(hade712

; Variable on Bank 0 at 0x20 Location

; Select BankO
: Save WREG to 0x20
; Select Bank1

; Save WREG to 0xA0

O
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= VEAMAORELSE
¢ UDATA

> T A AR A4 B R EHT I & F (Data Section)
> Aty PIC

¢ UDATA SHR

> 4 ST HE T A Share Bank % &
> i * »t PIC16F87x

+ UDATA ACS

> T2 8BTS & Access Bank ¥ 5
> i * 3 PICL8FXXxX

O
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UDATA ehz £

¢ UDATA T & % chz & 5 MPASM 233 » ¢ L 2 2 obj
FhE L d MPLINK = 2t 5 $ic iz ht

¢ UDATA %2
<Section Name> UDATA <RAM Address>
> <Section Name> RAM& % L. 7 49

o Aed B RE R AL € & 16FSTTANKI Ah % ¢ # RAM 3% & %
a2k Tk FRAMF 2 gk v

v AR g e R LR € p % £ 5] unprotected 2 GPR(n)
RAM ez 4t

v & F f"%@/—] ¥ g:?g
> <RAM Address> p 7_RAM =4t : ¥ 7§ 9%
v B TR B RAM a4 i ht
v FEAR4S L F O 5 protected 2 unprotected (%

O
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UDATA & RES & & & #

o UDATA Z¥RAM F iz 2 > % f @ * RES k%t
RAM i+ 4t e

- B fHE D 25 (4 MPLINK p # % £ 5] GPRn iy )

UDATA
Varl RES 1
Double RES 2

Pz 0 p =imp S 3 (4 MPLINK % 3 5] 0x20 e 4 4 )
UDATA  0x20
Varl RES 1
Double RES 2

Folz 0 & E a5 (d MPLINK % $# 5 § % 2 2 ideds o ar )
My RAM UDATA

Varl RES 1
Double RES 2 @
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UDATA_SHR =z £ (16F87x)

UDATA_SHR 4~ F 24y L $ & Share Bank
Share Bank iz x+ & 0x70 ~ OX7F » & ’f *» #% Bank
UDATA _SHR 3%

<Section Name> UDATA SHR <RAM Address>
> <Section Name> RAM & % Z 4L @ ¥ 4 ¢

O FAREA I LEE LM G pB g R
Share bank == 4t

v Oa R AT EH
> <RAM Address> : < ‘g & Share Bank iz ut
v i * Share Bank FF » — 4L Jf 3% 2_7HF @
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DATABANK
DATABANK
DATABANK
DATABANK

DATABANK
DATABANK
DATABANK
DATABANK

SHAREBANK NAME=gprnobnk

A MPLINK &ds it 4% (RAMZ® &)

/I Sample linker command file for 16F877
/I $1d: 16f877.1kr,v 1.4 2002/01/29 22:10:01 sealep Exp $

NAME=sfr0
NAME=sfrl
NAME=sfr2
NAME=sfr3

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

SHAREBANK NAME=gprnobnk
SHAREBANK NAME=gprnobnk
SHAREBANK NAME=gprnobnk

SECTION NAME=Share_RAM
SECTION NAME=My_RAMO
SECTION NAME=My RAM1

START=0x0
START=0x80

START=0x100
START=0x180

START=0x20
START=0xA0

START=0x110
START=0x190

START=0x70
TART=0xFO

RAM=agprnobnk

RAM=gpr0
RAM=gpri
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ART=0x170
STRRT=0x1FO0

69

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

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

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

/I Shared Bank

PROTECTED
PROTECTED
PROTECTED
PROTECTED

/I RAM variable space - BankO

/I ROM variable space - Bankl

O

MICROCHIP
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v g

—

;¥eeex \VARIABLE DEFINITIONS (examples)
; example of using Shared Uninitialized Data Section

Share_ RAM

w_temp

status_temp

Rec_ Data

; example of using Uninitialized Data Section
UDATA

My RAMO

temp_count

Count_ms
Count_us

My RAM1
Tx_Ring
TX_Flag

UDATA_SHR

RES 1
RES 1
RES 1

RES
RES
RES

UDATA

RES
RES

|

16
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5745 6] — RAM ehy 2

; variable used for context saving at 0x70
; variable used for context saving at 0x71
; USART received data buffer

; variable on GPRO at 0x20
; temporary variable

: variable on GPR1 at OxAO
; reserved 16 bytes for Tx ring buffer

; 8-bit Tx status Flag

MICROCHIP
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UDATA_ACS #% 2 (18Fxxx)

UDATA ASC 7 2 A & % i=3p & P & Access Bank
Access Bank i x+ & 0x00 ~ Ox7F » & ’f *» # Bank
UDATA_ACS %2

<Section Name> UDATA ACS <RAM Address>

> <Section Name> RAM& % & 4L . ¥

X
\:'
o Ap A A I ST LAEFLM R B ﬁv—%# 3
Access bank =iyt
4 21:6\?? ‘_—.%d_] ‘@LZ’E
> <RAM Address> : & g & Access Bank i+ 4t

v {8 % Access Bank fF > — 4xam Jp 3K T A @
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3ﬁ3ﬁ3 -
o FF gz Exer3.mep fhx ¢ g Hck T

> UDATA £ plef877a.lkr & 7%
> UDATA_SHR iz at

© 2003 Microchip Technology Taiwan. All Rights Reserved. 72 Using MPASM & MPLINK MICROCHIP




& PR FU (T ak

AR a e ¥
Page *7 3 ¥ 48

= SR !
FFEATE G

-~

O
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PICI6F8Tx 723 3= Mt % #

PCLATH<4:3> = 00 PCLATH<4:3> = 10
Reset ] 0000h 1000h & Tk fR ;N iﬂ%" &l = 8K
words (13 bits)
Interrupt 0004h )
Page 2 o SKenfzitde Rl Fl40 2 B
2K~ -] erf2 ;8 B (Page)
O7FFh 17FFh o 23\ F (Page)sr 335
PCLATH<4:3> = 01 PCLATH<4:3> = 11 * PCLATH<4 :3> 5 1B i+~

0800h 1800h

o MW ZET R
E'Jiﬁ' —F‘F el ’EE
Page 1 Page 3 & Reset w & =& 7 0000h
0

o P % & > & 0004h

OFFFh 1FFFh @
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2V (Page) #*r# —— PAGESEL
PAGESEL Subroutine

o k¥ PAGESEL 434 #t4y 3l efe st sk o f #04c » R T
(PAGE) 2573k %432 -

o PAGESEL € # 2 CALL 2 GOTO 434 — A= » » %7 J§ &
#* 7B RAeAE2 e gpeted o

M PICIGE8TT & b]: & 3 w @425 F (BANK) » %hg # % DA Bk F 4p 4

0000 00033 org 0x0
0000 158A 120A 00034 pagesel initial
Message[306]: Crossing page boundary —- ensure page bits are set.
0002 2230 00035 call initial
0003 118A 160A 00036 pagesel start
Message[306]: Crossing page boundary -- ensure page bits are set.
000>  2FFF 00037 goto start
s Initial A24~i=a3k 2 & h”0A30°
« start Axdeabik L h717FF” @
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o PAGESEL ¥ n§les 5% & Flizst 4z 2K fFl+r
% % PCLATH &7 %1 i

7 AT izzst FINPLINK § £ 7% #4047 =
A FEEEEALN G T PN AEA L o &
pr e PAGESEL 2§ < & ¢

Blde s & et el g 3 TARGET_ADDR

% T 7 it

PAGESEL TARGET_ADDR
CALL TARGET_ADDR
1§ ¥
MOVLW (HIGH) TARGET_ADDR
MOVWF PCLATH
CALL TARGET_ADDR @
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T_3&% #2578 (ROM) s 4t
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CODE =z 2

o T2 obj HhF e F RAzd a0 7S
MPLINK % £ % thfg 58 3, (7 4t

=T o4 -
® Ei=.

<Section Name> CODE <ROM Address>
> <Section Name> #&;' & % Lf 1 7 4 9E

v de I TETH L0 g % 16F877.dkr 4% ¢ ¥ ROM & %
= ht K TR (T AR a0 d P
v ArR i TE R LA § p B0 % 5] unprotected <7 ROM %

5%

v ORNER LT EA
> <ROM Address> p 2_ROM iz gt ;| ¥ 4 w2
voOp AR T e i h
v AL 4k ¥ 2 L protected & unprotected % &

O
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CODE & *

o

2D

¢ PROG1 CODE
> &% LA s PROGI1 - Linker ¢ # % % Page0 (% &
(w3 B pl6f877.kr chfh % )
¢ ABC CODE
> TEAENER LA ABC
> Aot Link &5 45 ¢ F dp TP AERRy Linak P T
> 4e@dg LEAE 0 Pl Linkp {7 % 2 Flunprotected ¥ &
. CODE 0x0004
> #/ipTEE LA A Lk 00401t
> N E R R R Y W § h
o CDE CODE 0x2000
> 8RR LR E ST 0 B ip iz at 310x2000
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’l » / [ K) g V4 " e, /,\
& MPLINK ey it 4 (A28 30 1)
// File: c:\Program files\mplab\16c77.1kr
// Sample linker command file for 16c77
CODEPAGE  NAME=vectors | START=0x0 END=0x4 PROTECTED
CODEPAGE = NAME=pageO START=0x10 END=0xX7FF
CODEPAGE  NAME=pagel START=0x800 END=OxFFF
CODEPAGE NAME=page2 0x1000 END=0x17FF
CODEPAGE  NAME=page3 JART=0x1800  END=0x1FFF
CODEPAGE  NAME=.idlocs SMRN\O0x2000 END=0x2003 PROTECTED
CODEPAGE  NAME=_.config 2007  END=0x2007 PROTECTED
SECTION NAMEZ=STARTUP ROMNyectors // Reset and interrupt vectors
SECTION =SUB_PROGO ROM=page0 // ROM code space - pageO
SECTION E=SUB_PROG1 ROM=pageO // ROM code space - pagel
SECTION AME=MAIN OM=pagel // ROM code space - page2
SECTION NAME=PROG4 =page3 // ROM code space - page3
SECTIO NAME=IDLOCS idlocs // 1D locations
SECTI NAME=CONFIG nfig // Configuration bits location
STARTUP  CODE SUB_PROGO CODE
goto Initial clrwdt
nop clrw
nop movIw b’00001111°
nop banksel TRISA
goto Int_service movwf TRISA
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RY 7

o 41* MPLAB IDE H £z \Exercise\Exer4
=1 Exer4d.mcp

o BhH - T IStFEER RN A el &
PAGESEL gt P 7 4%

O
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F ok (2t

Configuration Word
ID Location
Internal EEPROM

O

© 2003 Microchip Technology Taiwan. All Rights Reserved. 82 Using MPASM & MPLINK MICROCHIP




¥ r enhsidn £ - CONFIG
__CONFIG CP ALL& XT OSC& LVP ON

o T IC AR T34 » p Configuration Bits of PICI6F877
AR AAAF LR R | |
B feN g 4 3 T IR en _CP_ALL _CP_HALF
;g.gh iF o _CP_UPPER 256 _CP_OFF
o 2 2 P TE 1908 % — ’;’; ;
M gj ( AITI%)& fﬁ g > =2 = 5 _DEBUG_ON _DEBUG_OFF
2 _WRT ENABLE ON _WRT ENABLE OFF
¢ FAIALRF AR T _CPD_ON _CPD_OFF
&2 2% IC SRR D EA AR _LVP_ON _LVP_OFF
4 _BODEN_ON _BODEN_OFF
. ] _PWRTE_OFF _PWRTE_ON
#include <pl6f877. inc> “WDT O “WDT OFF
o Configuration Word =iz it _LP_0SC _XT_0SC
2 0x2007(14-bit core only) _HS_0SC _RC_0SC
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¥ * enhsdn £ —— _ _ IDLOCS
_IDLOCS H’1234°

o KTy [C 2w HATWELES o
B o e ht § <2000h:2003h> o
FBpay 4B~ R 5 Bl
;m}; 3T

o MIRIETA HK TET > 9T FEES
2 {7 g i [OR AR T st
g ZXmanmREEs 2% Check-Sum -

o i@* _ _ IDLOCS 4p 4 2w = E &
K RHAIL B 5 o

O
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R e b
ﬁ‘\ G e iFag i g 20x2000~0x2003 2 2 ID7%
EY L_0x2007}§_4 Configuration Word m‘i{ ”‘I;
G iﬂ” A 2 SR € M Hex e 2N o ARt

FHAL 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=16c74b
00003 #include <pl6c74b. inc>
2000 0001 0002 0003 00004 _ _1dlocs 71234
0004
2007  3FFI1 00005 _ _config _XT_OSC & _PWRTE_ON
& _WDT _OFF & _CP_OFF
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% @_ EEPROM Data

o Fi# }ia‘ﬂ DE % T EEPROMeip %
o 005 3 e L E8-bit
o WIRFIEEES ] ¢ T B » EEPROM
¢ o >*EEPROMi=xt #0x2100 > % * ORG &
CODE=zZ™ Z_i 4+
o %=
<Label> DE <expr>,<expr>,
> <Label> et F 5L » ¥ 42
> <expr>8-bit A K T FTAL > » F 5 F 8 AL
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DE & % %fﬂj

o * ORG 7T 4t
ORG 0x2100
DE “Firmware Version v2.30” ,0
DE ‘A’ , ‘B, 0x07 , OXOA , OxOD

o * CODE =z4t
DEEPROM CODE

DE “Firmware Version v2.30” ,0
DE ‘A’ , ‘B’ , 0xO07 , OxO0A , OxOD
EllLinkerfF'ﬁ\% @
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K

+ 41* MPLAB IDE £z \Exercise\Exer5
= Exers.mcp
> %_PIC16F877A = Configuration Word
> PIC16F877A 11D
>

*
® 7
* T_PIC16F877A % EEPROM Data

O

MICROCHIP
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FNEART agud g

T E

Bl A7 5% efant

o s g oL

O
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? Fp A% 3N [ et v
o - BProject® > d = B 7 fp el
A>B>C &=
> A¥TE 2 hdc o BECERFE * 1
> B7F el A Cengldg st
> C¢ 2 &pr3lA> AL ¢ pFIC

o Ayt g5 AT FE AR R R Ao P 24277
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1 %ﬁg s

GLOBAL

GLOBAL #Ez=1,#:22, ##... global mulplr, h_byte,|_byte,
global mpy sub
¢ Global % k¢ £ jxiﬂ £ s erie | mulent  equ h’60’
oo N gH I AL 22 [mulplr equ mulcnt + 1
o h_byte equ mulcnt + 2
| byte equ mulcnt + 3
o Global i ¥ £ * &7 B Rith | count equ  mulcnt + 4
72 5% 2% > 5 1F Global - :
Extern 4 £ ehz & - H ¥ e it code
VT B &R o mpy_sub clrf h_byte
clrf | byte
5] e udata moviw h’'s’
global varl, var2 movwf count
varl res 1 movf  mulcnt , W
var2 res 1 bcf STATUS, C
Startup code loop ref mplplr , F
global delay btfsc STATUS, C
delay moviw  h'3f addwf h_byte , F @
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~» (4 —p e
b eng 4, £ —— EXTERN
EXTERN #£:z 1,722, ¥#....
extern mulplr, h_byte,|_byte
e Extern #.% k£ wipF® > H s extern mpy_sub
i e N Rk A H U :
R4cth? =548 - PROG1 code
o Externid % £ * &% B R4oA ?
iy e i o 1548 Extern dp 4 MO RO RITAS
g A BB RS T D R movwt mulplr
- movf PORTB, W
i * Global#tz 4 ks s ¥k e
¢ ¢ * Global = Extern 45 4 «p call mpy_sub
il ¥ LB 5 B RGP el e
7 gy £ 0 MPLINK g fi 8% movwf - PORTC
Bgn B S o movf | byte, W
movwf PORTD
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MPLI

7+ A= % PAGEQ

000000 MOVLW
000001 MOVWF
000002 CALL
7\1} RETFIE
;\fl\f 000800 0064 CLRWDT
I‘k 0080 CLRW
T‘i MOVLW
o 000803 1883 BSF
> 000804 1383 BCF
) 000805 MOVWF
m 000806 MOVLW
—_ 000807 d movwr
000808 1283| BCF
000809 1303| BCF
00080a 3000] MOvVLW
00080b 4 MOVWF
00080¢ 4 CALL
00080d 201f CALL
00080e 20 CALL
00080f CALL
CALL
MOVLW
88 MOVWF
000813 280a GOTO
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NK r‘ﬁ% &)

=L 2L L AV —
FF W | —
7 7 7
STARTUP
0x8 pagesel
Oxa
0x0 call
Int_Service
MAIN
initial
0xf
0x3,0x5
0x3,0x6
0x5 movwf
0xf0 moviw
0x6 movwf
0x3,0x5
0x3,0x6
0x0 loop
Oxa
Oxla
0x17
Ox1lc
0x10
Ox1le
0x8
Oxa
Oxa
93

— (MAIN. ASM)

EXTERN DELAY_1MS, HEX_BCD, DECODE
EXTERN RS_232, EEPROM, KEYBOARD
CODE \ £ 7 =f » 2n /_/; ,L‘
initial 7+ LKR ﬁf//ﬁf/ Ly
7
initial [ s 25 2
7%" =5 BE =
CODE 0x4<—/E/ ﬁf/—’zlz Ox4
retfie !
CODE\ pe. % /=
clrwdt #+ LKR f?:’/[//ﬁ F/ At g1-
clrw !
moviw b'00001111"
banksel TRISA ; Select RAM bank1
TRISA
b'11110000'
TRISB
banksel count ; Select RAM bank0
pagesel RS_232 ; Select PAGE 0
call RS_232
call DECODE
call EEPROM
call DELAY_1MS
call KEYBOARD
moviw HIGH loop ; Select PAGE 1
movwf PCLATH
goto loop
end

Using MPASM & MPLINK

MICROCHIP

MPLINK 4= &1 - (SUBL. ASM)

title "SUB1.ASM"
list p=16c77
#include <pl6c¢c77.inc>

; P16C77.INC Standard Header File, Version 1.01 Microchip Technology, Inc.

413" PAGEO

MOVLW
MOVWEF

000011

000012 030
000013 1dp3
000014 2 GOTO

000015 0008 RETURN
000016 (008 RETURN
0008 RETURN
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val_ff
count
count_ms
SUB_PROG1
0xf8 DELAY_1MS
0x20

DECF 0x20,0x1 dec_loop
BTFSS 0x3,0x2

0x12

HEX_BCD
DECODE

94

#include <main.equ>

equ 0Xf8
equ 0x20
equ 0x21
GLOBAL DELAY_1MS, HEX BCD, DECODE
CODE
moviw val_ff
movwf count
decf count,f
btfss STATUS,Z
goto dec_loop
return
return
return @
end
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MPLINK &= & — (SUB2Z. ASM)

title "SUB2.ASM"
list p=16¢c77

#include <pl6c¢77.inc>
; PL6C77.INC Standard Header File, Version 1.01  Microchip Technology, Inc.
#include <main.equ>

— — val_ff equ 0Xf8
7 /=" PAGEO count equ 0x20

count_ms equ 0x21

GLOBAL RS_232, EEPROM, KEYBOARD
SUB_PROG2 CODE

0000 NOP RS 232 nop
0008 RETURN return ;
0000 NOP EEPROM nop

00001c

00001d Joo08 RETURN return :

00001e /0000 NOP KEYBOARD nop

00001f/ 0008 RETURN return @
end
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éﬁ 3 113 =

+ 11* MPLAB IDE H £z \Exercise\Exer6
= Exeré.mcp

> ORY A R ARS  aed ed B B ig il
> 3% GLOBAL ¥ EXTERN % ;2

> 17 7 Page g7 i

O
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FofEBROmin 4

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

O
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BANKISEL

o A4 25l HHP %4 =
. PIC16F87X RAM i 1t 78 OX00~0Ox1FF ?% T_Ht
;g(FSR)m; RHI| N R EA o F LR
d o dp 43
o =
BANKISEL <RAM g4 |§ & 8>
o
moviw Varl ;Varl«hit9 & B A &id
movwf FSR
bankisel Varl
movwf INDF @
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DA
o A4 - ®1u14-bit 3 A 5 B 7-bit ASCII
g

® =
<Label> DA <expr>, <exprl>,
o
01B9 30E2 31E432E6 00482 Table_1 DA  "abcdef"
01BC 18B2 19B4 1AB6 00483 DA  "123456",0
0000
01CO 3FFF 00484 DA  OX3FFF

00485 ; ﬁ\

Using MPASM & MPLINK M|CROCH|p
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DATA

2 _\ =, - v =< )
o AR P Z 2 g F & F F Tk (word)
o ZFx i * A PICI8Fxxxx—~ it *
¢ Fi=
<Label> DATA <expr>, <exprl>, ...
V3 l/}lJ:
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 7¢ 4 & 72 ¥ < 16-bit Tk T4 2 dr1 &)
01C5 004E 00488 DATA 'N'
00489 @
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2 _\ =2 )
o Az Byte 7 i

g2
o ZEzx it * APICI8Fxxxx—~ i ¥

¢ Fi=
<Label> DB <expr>, <exprl>, ...
#’%‘vi’vljz
000298 2020 db " Temperature “

00029a 6554
00029c 706d
00029 7265
0002a0 7461
0002a2 7275
0002a4 2065

0002a6 2020 @
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DE & DT

¢ DE
> % Internal EEPROM F i

o DT
> % _&Mid-Range (14-bit) 425 & & T

O
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DW
o AR\ Y ¥4 Word FF - 472 DB mdp £
o Exi# * APIC18Fxxxx~ it ¢
¢ %

PP ES

<Label> DW <expr>, <exprl>,
#’%‘vi’vljz

000298 2020 dw " Temperature “

00029a 6554
00029c 706d
00029 7265
0002a0 7461
0002a2 7275
0002a4 2065

0002a6 2020 @
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MACRO & LOCAL & ENDM

* WACRO —ﬂ;@\w%mﬁﬁt L kflarr Fpe

LRI S S g mip £ oo

User_instru MACRO

R ¥ Lk b LA

o LOCALE * %k 7_%
aﬁéw,zk

5 339*
I F_k

BT fp R R LA

g,’am;}ﬂé I

var_inl,var_in2,var_out
P TahF LR

& adicp frie * Flengic(Variable) 2 A F &

o [BE RSP > wFHF GOTO 44 F “PTEB B B Al B
iz_ 6 (H_T BY) B R (43_ F ) mfrﬁrr &g

swap_led moviw h'8’
movwf led_count
rrf led_right,F
rif led_lift,F
decfsz led_count
goto $-.3

o ENDME* %2 & +F f i o
o 3 MACRO sz #3e% FF ENDM ehnfs o -
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MACRO & LOCAL & ENDM

o

portc_bfr equ  0x70 MOV  MACRO regd,regs
w_buffer equ 0x71 movf regs,w
s _buffer equ  0x72 movwf regd
: ENDM
PUSH MACRO ;*******************************
movwf w_buffer ? Program start
Swapf W_buffer’ F ;*******************************
swapf STATUS,W ’
movwf s_buffer gggto gtngt
ENDM _
’ org 0x04 ; Interrupt
POP  MACRO PUSH
swapf s_buffer,W MOV portc_bfr,PORTC
movwf STATUS .
swapf w_buffer,W POP
ENDM retfie @
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* FE W iE ARG

o “BHE N DBR T UH 5 5T h R AR
e F E o

o LRAMENY o TFIRIERE £ B E
GOTO H'O’ 1238 4r & Seeiif T 4% o

FILL (4 » i) » (2404 » =721 40)
g % 2K ehPIC16C72A 5 &):

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

O
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TITLE & SUBTITLE

¢ TITLE
> AR SIE LA
> TITLE “ CAN Host Monitoring, ver 1.10”

¢ SUNTITLE
> BAEN B on o B ;"Z'ﬁ‘
> SUBTITLE “ Interrupt Service Routine “

O
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IF

ELSE , ENDIF

g’%/%‘?f%’_léézii.{fi;’fn;@'/j; e ?’*755&/
2 L ETIMPASM, e
jl%“;?g s 1:- ot iEL R A #define Motor_Type 50
o T :
IF <iFiE> call Table Read
R Tk i :
ELSE :
“IEE A S 2 e iR SN Table_Read:
ENDIF IF Motor_Type ==
o F ik (TRUE) FR# 7 IF retw  OxCO
2T B2 BiFo ELSE
e ELSE * ka2 % IF 0% i 2 retiv  0x40
& ¢ E%(FALSE)m;%L R ENDIF
o ENDIF # >t g 2705 2 58 g ﬁ\
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T\
IFDEF, IFNDEF
oy ,,z:»~'~:»4k;- D i5
?(jbﬂg/gl\f/lPASR]/lvm b; IFDEF 7272 # i/
ﬁfﬁ'& = / » —~E"‘Hy /7}—‘/"{ /7;&5/ EX1:
jﬁ s list p=16F877
* I}}F[})FEF;? %2 2 IFNDEF FNDEF __16F877
H b MESSG "Check Processor Type”
ol
LEEEOF (or IFNDEF) <& NI
F
EX2:
. f‘\f . #define s7is | udefine USE_ 16F877
A= v o :
o iy iapr
i‘a 4o F7 3\ F,g 5?' =R R R e IFDEF USE_16F877
D13 e e wf; o B &r ; Device used 16F877
cie * 16F87X & ﬁ movf ADRESH,W
16C6X/7X =7 E IC pF, _ELSE
7@ dol s E kD ;Device used 16C74B
H movf ADRES,W
JFEHRF LR
ENDIF
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Intel Hex # &4 v &
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HEXH; #7877

¢ MPASM & MPLINK ﬁ”JHEX%?J R
> Intel HEX Format ( INHX8M ) D SRR B-bit 12N e R
> Intel Split Hex Format ( INHX8S) : & & '&4% 4 -~ 1% 4 3+ ROM
> Intel Hex 32 Format ( INHX32) : %% & 16-bit ;% &4 %

o INHX8M #: 3\ 3

#p -- EEAABB TT LLHH ....

LLHH CC

> EE 1 i-16:4liE > * ugpa R FhERER

> AABB : 5z =16 &F]E ¥ dpF TR mal

> TT S 16 E SHARES T
TT="00" % &3% 7 &~ S
TT="01" £ L FH%

> LLHH :16 4] & ROM m—‘;qu (425 75) > PICH iz 75 £ F
(word) = H = > H % =40 8-bit (Isb)F 3 A& LL > #3
iz e 8-bit (msb) #_3< & HH e =

> CC i 16:e4eik A48 > %7 230216 244 318 »

ﬂfrs"“— 7
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(EE+AA+BB+TT+LL+HH+LL1+HH1+ .. +CC = Zero)
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HEX75 727V = &

ﬁ“’ L7,
:0600000008308A00002018
T — ﬁ% [ﬁ%06+08+30+8A+20+18:00

7 £% 3008, 008A, 2000
00 5V
FE 0 310000 Fifld
TR <% =6
:020008000900ED
:10002000F830A000A003031D1228080008000800F3
:040030000034003464
:0C003400000008000000080000000800A8
:10100000640003010F30831603138500F03086005F
:101010008312031300308A001A2017201C2010208E
:081020001E2008308A000A2896

:00000001FF 2
01 . 7l i Q

D ——
Using MPASM & MPLINK MlCROCHlP

=%

© 2003 Microchip Technology Taiwan. All Rights Reserved. 114




