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List p=16F877 ; list directive to define processor
#include <p16F877.inc> ; processor specific variable definitions
_ CONFIG ; DI MAUUAAT Configuration

o oy} a Jd
#define output PORTA,0 - MIHIHUAA MU TUNUTVEIADS

Temp EQU 0x70 - MIMuuaals luvuieanud
ORG 0x000 ; processor reset vector
LABEL operation  operand ; comment

END ; directive ‘end of program’
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@YTIUTUYA (HEX)  0x0A
QU 1AL (DEC) &’10° 1159 .10

@VFIUAVEDI (BIN)  b°00001010°

A5 UAA1 Configuration

_BODEN ON, BODEN OFF

_CP ALL, CP HALF, CP UPPER 256, CP OFF

_WRT ENABLE ON, WRT ENABLE OFF



Brown-out Reset Enable bit
ON
Flash Program Memory Code Protection bits
ALL HALF UPPER 256
Flash Program Memory Write Enable bit
ON,
Power-up Timer Enable bit
ON
Watchdog Timer Enable bit
ON

Oscillator Selection bits

LP XT HS RC



Background Debugger Mode
ON
Data EE Memory Code Protection
ON

ON



REGISTER 12-1: CONFIGURATION WORD (ADDRESS 2007h)

CF1 CFI | DEEUG WRT | CPD | VP | EDODEN | CP1 | CPO

bit13

bit13-12, CP1:CP0: FLASH Program Mamary Coda Protection bits®)
il 54 11 = Code pralection off
10 = 1FXEIN o 1FFFh e protactad (FIC1BFETT, BTE)
10 = DFCON o OFFFh code protectad (PICTEFET Y, 87 3)
o1 = 10000 ko 1FFFN code profacied (FIC18FRTT, 876)
01 = 00N o OFFFh code protecled (FIC16FETY, BT3)
+ = DO0ON b AFFFR code protacled (FICAGFRTT, 876)
oo = 00N o OFFFh code protecled (FIC16FETY, B73)

DEBUG: In-Clrouit Debugger Mode
1 = In-Circult Debugoer dissbled, REE ard RET &re general puiposs 10 pis
o = In-Circult Debugoer enabled, REE and RET are dedicated to he debugger.

Unimplemented: Read as 1

WRT: FLAZH Program Memory Wiika Enabla
1 = Urpralected program mamany may ba writlen b by EECOR control
o = Unpralected program memany may not be wiiltan ko by EECOM coniol

CPDO: Data EE Mamory Coda Proledtion
1 = Coda profechion off
o = Daa EEPROM mamory code protaced

LVP: Low Vallaga In-Circult Serial Programming Enable bil
1 = REZPCM pin has PGM unclion, Iow vollage programming anabled
o = RB3 Is digltal 150, HY on FICCR must be usad o programming

ECDEM: Bromrrout Resat Erable bitf?)
1 = BOR anabied
o = BOR disabked

PWRTE: Power-up Tmer Erable bifl?)
1 = PWRT disahblked
o = PWRT anabied

WEOTE: Walchdog Tmer Erable bil
1 = WOT anabled
o = WOT disablad

FOSC1FOsCH: Oscllalor Saledionbis
11 = RC oscllialor
10 = HS oacllator
o1 = KT ascllaky
oo = LP oedliatar

The erasad junprogrammad) value of ihe configuralion word & 3FFFh,

&l of tha CP1:CPD pars hava 1o b= gven e sama value 1o enatie ha code profaction schame (Isted,

Enabing Brown-cut Reset sulomalically enzbles Powar-up Timear {PWRT), regardess of tha valus of b eI =
Ensure lha F"l:l'f.'\er-l.lp Timar k5 anabled anty lime Browm-oul Resal s anabled.




MPASM 02.30 Released (c)1993-99 Microchip Technology Inc./Byte Craft Limi

Source File : RN GLAVEFAGEY

Processor Type : HNone
Error File : Yes ASM_EXAM\232.ERR
Reference File : No
Listing File : Yes ASHM_EXAM\232.LST
Hex Dump Type : INHX8M ASM_EXAM\232.HEX

Assemble to Object File : HNo

,Tab : HMove Cursor Esc : Quit Type the name of your source file.
F1 : Help F10 : Assemble




EHPAEH ¥02_30 - Microchip Technology, In

Source File Narme:
D ASKL 232 ASK . Browse._..

Options: MICROCHIP

Fadix Warning Lewel: Hex Cutput Generated Files:
" Default fe Default " Default ml e =z

f« Hexadecimal (" Al kMessages fe [MH=EM v List File
" Decimal £ Myarnings and Errors £ INH=E85 | Cross Reference File
" Octal " Errors Only  INH=32 [ UhjectFile

bdacro Expansion: Processar
¥ Case Sensitive + Default - [Default

" On Tah Size: |5 [=

C Off h

Extra Options:

X Exit W Assemble ¥ Save Settings on Exit
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MOVLW  0xCF - AU TUNHUANITNINIUUBY PortA
; 11001111
MOVWEF TRISA ; Set RA<3:0> as inputs

; RA<5:4> as outputs
; RA<7:6> as inputs



FLASH Program
and Data EEPROM Memory

EECON1

S.F.R
T T T Tt T T T T T T |
|
\| EEADRH | EEADR |
i . 256 X 8
! / : Data
s 8! EEPROM
FLASH Program  |¢—+—2 Ie RV Y ° A
Memory 8, ! emory
B a 7
|
8K X 14 14 v vy |
A N EEDATH | EEDATA| !
:
|
|
|
|
|




Data EEPROM Memory:

Reading Locations

@ Program sequence to read Internal Data
EEPROM:
e Write the desired address to EEADR.

e Clear the EEPGD bit, EECON1<7>, which will
select Data EEPROM.

e Set the RD bit, EECON1<0>.

e Data will be available in the EEDATA register in
the next instruction cycle.



Data EEPROM Memory:

Reading Locations

Program:

BSF STATUS,RP1 ;Move to Bank2
BCF STATUS, RPO
MOVLW ADDRESS ;Write data memory address
MOVWF EEADR into the EEADR reqister
BSF STATUS, RPO ;Move to Bank3
BCF EECON1,EEPGD ;Point to Data Memory
BSF EECON1 .RD ;Start the Read Operation,

' data will be available in
BCF STATUS, RPO

the very next Tcy
MOVF EEDATA ,W :Move the data into W



Data EEPROM Memory:

Writing to Locations

@ Sequence to write data to Internal Data
EEPROM

Write the desired address to EEADR.
Write the desired data to EEDATA.

Clear the EEPGD bit, EECON1<7> which will select the data memory
access.

Set the WREN bit, EECON1<2>.
Disable all interrupts.

Write 55h followed by AAh to EECONZ2.
Set the WR bit, EECON1<1>.

Clear the WREN bit, EECON1<2>,
Interrupts can now be enabled.

Wait for WR bit to clear or EEIF to set, which indicates write
operation has completed.



Data EEPROM Memory:

Writing to Locations

BSF
BCF
MOVLW
MOVWF
MOVLW
MOVWF
BSF
BSF
BCF
BCF
MOVLW
MOVWF
MOVLW
MOVWF
BSF
BSF
BCF

STATUS,RP1
STATUS, RPO
ADDRESS

EEADR

VALUE

EEDATA
STATUS,RPO
EECON1 , WREN
EECON1 , EEPGD
INTCON, GIE

55h )
EECON2

Y

AAh

EECON2
EECON1,WR  _
INTCON, GIE
EECON1 , WREN

A

‘Move to Bank2
‘Write desired address to EEADR
‘Write desired data to EEDATA
‘Move to Bank3
‘Enable EEPROM writes
;Disable interrupts
;Point to data memory

— ;Next five instructions are required
;sequence to initiate a write sequence

;Initiate the write sequence

— ;Enable interrupts

;DiSﬁb|e EEPROM writes, does not affect
the current write cycle
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FLASH Program Memory:

Reading Locations

Write the 8 LSbs of the desired address to
EEADR.

Write the 5 MSbs of the desired address to
EEADRH.

Set the EEPGD bit, EECON1<7> to access
Program FLASH Memory.

Set the RD bit, EECON1<0>.
Next two instruction must be set as NOPs.

Data will be available in the EEDATH:EEDATA
registers in the instruction after the NOPs.



FLASH Program Memory:

Reading Locations

BSF STATUS,RP1 :Move to Bank2
BCF STATUS ,RPO
MOVLW ADDRH ;Write data memory address into

MOVWF EEADRH ;the EEADRH:EEADR register

MOVLW ADDRL
MOVWF EEADR

BSF STATUS ,RPO ;Point to program memory

BSF EECON1,EEPGD

BSF EECON1,RD ;Start the Read Operation, data will
NOP ;be available in the third T,

13(0)

BCF STATUS,RPO

LOYT B, ‘Move the data into W

MOVWFEF Temp
MOVF  EEDATH,W
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FLASH Program Memory:

Writing to Locations

Write the desired address to EEADRH:EEADRL.
Write the desired data to EEDATH:EEDATA.

Set the EEPGD bit, EECON1<7> to access Program FLASH
Memory.

Set the WREN bit, EECON1<2>.

Disable all interrupts.

Write 55h to EECONZ2 followed by AAh to EECONZ2.
Set the WR bit, EECON1<1>,

Next two instructions must be NOPs.

CPU now halts while memory is programmed (~2mS), this is NOT
sleep mode as the clocks and peripherals continue to run.

When the write is completed, program execution starts at the
instruction just after the two NOPs (above).

Clear the WREN bit, EECON1<2>.



FLASH Program Memory:

Writing to Locations

BANKSEL EEADDRH ;Move to Bank?2

MOVLW ADDRH ;Write desired address to EEADRH:EEADR
MOVWF EEADRH

MOVLW ADDRL ;Write desired data to EEDATH:EEDATA

MOVWF EEADR
MOVLW DATAH
MOVWF EEDATH
MOVLW DATAL
MOVWF EEDATA

BSF STATUS,RPO ;Move to Bank3

BSF EECON1 , WREN ;Enable EEPROM writes

BSF EECON1 , EEPGD ;Point to program memory

BCF INTCON, GIE ~ _ ;Disable interrupts

MOVLW 55h ;Next five instructions are required
MOVWF EECON2 ;sequence to initiate a write sequence
MOVLW AAh <

MOVWF EECON2

BSF EECON1 ,WR -~ ~ ;Initiate the write sequence

NOP ;Instruction is executed normally

N [0) 4 ;Instruction is ignored, processor halts
BSF INTCON, GIE ;Enable interrupts

BCF EECON1 , WREN ;Disable EEPROM writes



AIAIUIUTIIAT Baud Rate

SYNC BREG=0 BREG=1
(Low Speed) (High Speed)
0 (Asynchronous) (Asynchronous)
Baud Rate = Fosc/(64(X+1)) | Baud Rate = Fosc/(16(X+1))
1 (Synchronous) N/A

Baud Rate = Fosc/(4(X+1))

X = value in SPBRG (0 to 255)




BAUD RATES FOR ASYNCHRONOUS MODE (BERGH = 0)

FosC =4 MHz

SPEBRG
value

(decimal)

FoOsc = 3.6864 MHz

ag, SPERG
ERROR value

KBALD [decimal)

207

0.3

1.2
2.4

9.6




BAUD RATES FOR ASYNCHRONOUS MODE (BRGH = 1)

FosC =4 MHz

|:|-'

=]
ERRCR

SPBRG
value
(clecimal)

FOsSC = 3.6864 MHz

SPERG
value
idecimal)

o

ERROR

191
95
23
11
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M3Nau 15N N8I Basic (Pic Basic Pro)

- MIsMrinanms

Label var Size

1Y

Temp var word : auladszinn word
Templ var byte - autladsznn byte
Temp2 var bit ; audadszian bit

v A AAa J
SW 1 var PORTA.0 ;awaniusaames
- MIMKUAAIUIBUA Arrays
Label var Size[Number of elements]

(%14 Cat var byte[10]
Dog var bit[8]



- M5 UARIAT Constants
Label CON  Constant expression
%Y dataA CON 8
- MINHUAAILLS String %z&’m@auagi“lum?mwma o
%Y “Hello”
- M3fvue Labels #9lumsdouTusunsufitimgnse Taasuiludesd Labels ilouon
aunialatenn guiuuae Foauua AUa0IAT09111Y colon(:) 1HU
here: serout PORTC.6,T9600,[“Hello”,13,10]

goto here

- MSWYIY Comments fﬂﬂfﬁﬂ?@\‘l‘ﬂmw single quote(©) #30 semi-colon (;) Wnh
Fonnuilidesns I cpU Uszurana
1 Lcdout “Hello” ¢ Output String “Hello”
Lcdout “Hello” 5 Output String “Hello”



- M3Feumasiaug Iy d9,a1 waz aunn
yudesz 10T wing % nthaiay 5y %10010100
JudvIsuaulng 15U 100
udunnizldinfesine $ shuihday 150 SOF

- M3MvuA INCLUDE azdosld Nuugaveslisunsy
1% INCLUDE “modedefs.bas”



EX PicBasic Pro

2 Back - =

"I:I"EI':I[E’E:E: _| PicBazic Pro

Falderz
['LIh—-'IE E241BETA

Favortes Toolz  Help

E:l Search I:|:j Folderz 1_._‘_" Hiztary

Ao Documents

= % ME,' Computer

=5 3.5 Floppy (4]
= Local Disk [C

o _| Fits r|||:|:|f Fn=-:||:|E-
+ _| Datas heets
] H|:||:||:| ;

+ |_| Ll_lrlfrl || F':lrn-'|

+-{E8 My Network Places

" Recycle Bin
2 B % by Carnputer

3 |_||:|| |f| |||:|| ) free s ZpAce: 1] |:|Ilh-' |
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PicBasic Pro Compile V2.41

@ Installing PicBasic Pro Compiler ¥2.41




& Inztalling PicBaszic Pro Compiler ¥2_4

FizB azic Pro Compile %241
Destination Directon
C:\Fbp24]

Required: 5335 K




