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PIC 16F84 pins arranged by function
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Pin  Label Function Comment RAZ 4]
>

14 Vdd Positive .L'.upp| +5V naminal, 3-6 Y allowef A3 3

5 Vss Ground supp oV RA4 > |
MCLR —D'l |

4 IMCLR Master clear Active low reset irlpul 12’:%,1

14  CIKIN Clock input Connect RC clock componen Vs —{ ]

15 CLKOUT Clock n::l-L.lrpuI Connnecl cr;.ﬂ:-'.lu| ascillator Ie RBO HEl

17 RAD Port A, Bit 0 Bidirectional Input/Output | FB! +*L]

18 RA T Port A, Bit 1 Bidirectional |n|:,:-ulff:'u|pu| RB2 1—5-]]

| RAZ Port A, Bit 2 Bidirectional |npu|ﬂ]u|pu| Py I

? RAZ Port A, Bit 3 Bidirectional Input/Cutput -

3 RA4 Port A, Bit 4 Bidirectional Input/Output +hrrrererrmpror

& REO Porl Epr Bit O Bidirectional |n|;1-ulf{:'|..llpul + |I"||£!F|"U[}| |r1pu|

! RB1 Part B, Bit 1 Bidirectional |n|:.}ulf17:"l..llpu|

8 REZ Port B, Bit 2 Bidirectional Inpuif Output

Q RE3 Port B, Bit 3 Bidirectional Input/Qutput

10 RB4 Port B, Bit 4 Bidirectional Input/Output + Inferrupt Input

11 RB5 Port B, Bit 5 Bidirectional Input/Output + Inferrupt Input

12 RBé Port B, Bit & Bidirectional Input/Output + Interrupt Input

13 RB/ Port B, Bit 7 Bidirectional Input/Output + Inferrupt Input
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Pir Connection
Vs oV

Vild +5V

IMCLR +5Y

CLKIN CR clack circuit
CLKOUT Mot connectad (n/c)
RAQ Reset switch
RAI Count switch
RAZ nic

RA3Z n/c

RA4 nfec

RBO LED bit 0

RET LED bit 1

RR? LED bit 2

RB3 LED bit 3

RE4 LED kit 4

RBS LED bit 5

RE& LED bit &

R/ LED bit 7
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Flash ROM File

program Address  High byte registers

enEs vy Low byte
A T 0 00 02 Program
00 66 001 A counter

01 B6 002

0A 86 003 TRISA 1F X 05 PORTA
28 03 004 TRISB 00 00 06 PORTE
b3 KK 005

¥ XX 0C GPR1
Instruction T
decoding
and control W 00 Working

register




Memory address

Machine code instruction

Meaning

000
001
002
003
004

3000
0066
0186
OABG
2803

Load working register (W) with number 00
Store W in Port B direchion code reg|ster
Clear Port B detar regjister

Increment Pert B data register

Jump back to address 0003 above

lop left of edit window

Line number Column © Column 1 Column 2 Column 3
O MOVLW 00
1 TRIS 06
2 CLRF 06
3 INCF 06
4 GOTO 03
5 END
0 MOVLW 00 Move Literal 00 into W
1 TRIS 06 MoveW into TRISB to set Port B as outputs
2 CLRF 06 (Clear tile register 06 (Port B)
3 INCF 06 Increment file register 06 (Port B)
4 GOTO 03  Jump to address (03 (back to previous instruction)

END Endof source code - this ig not an instruction!




; outputs a binary count at Port B
i

allout EQU 00
portb EQU 06

Define Data Direction Ccode
Declare FPort B Address

wE =

MOVLW allout
TRIS portb

Load Wwith DDC
Set Port B as ocoutputs

wE WE

CLRF portb
again INCF portb
GOTO again

switch off LEDs
Increment output
Repeat endlessly

HE HEF WE

END Terminate source code

]



C_ PICPROGRAI
PIC program il

development process [ rvert specification
into algorithm

Y

Edit source code

¥
Assemble program

'

85 Gyntax errors? %
4

Test code in simulator

4

YOS | ogical errors? -
'

Download hex code to chip

4

Test eode in target hardware

1
Y8 " Functional errors? >

L2
<___DONE >




Components of MPLAB development system

Software fool | Tool funclion Files produced or used | File descripion

Text editor | Used to create andmodify | PROGNAME.ASM Source codle fex file
source code fext file

Assembler | Generates machine code | PROGNAME.HEX Executable machine code
from source code, reports | PROGNAME.ERR Error messages
syntax errors, generates | PROGNAME.LST List file with source
list and symbol Files and machine code

PROGNAME.COD Symbol and debug
information

Simulator Allows ram to be | PROGNAME.HEX
fested in software before | PROGNAME.COD
downloading

Programmer Dcwl-;nl-::qu machine code | PROGNAME.HEX
fo chip




BIN3 source code C‘E'"{D
BIN3.ASM M. Bates 12 i

Inibalise pars
|

® #F F ¥ % ¥ B & ¥ # ¥ # & F & F #F & * F * F ¥ F F F ¥ F F F F F F F F B F B F F ¥ F ¥ B ¥F ¥ ¥ F ¥ ¥ F & o

]

;

: Slow output binary count is stopped, started g Reset

: and reset with push buttons.

; Processor = 16FH4 Clock = CR, 100kHz il Elaarﬂm'put port__/

: Inputs: RAQ, RAl Outputs: RBO - RB7 Start *

. Yas .

r

; EEEEEEEEE XA R IR A AR AR AR LR R A A AR AR A A AR b Ak R A AR A AR A e A A HE&?? :}

» Register Label Equates .. .vvvviirniisnsnnsnsnnnnssnas 4 Run? )ﬁ'_
- |

porta EQU 05 » Port A Data Register

porth EQU 06 * Port B Data Register £ Immmn} ouput

timer EQU 0C » Spare register for de Delay

;InputEitLabelEquatesiiiiiiiii-i-i-l-ii-i-i-iiiiiiiiiii-i-ii- |

inres EQU 0 : 'Reset’ input button = RAD

inrun EQU 1 : 'Run’ input button = RAl

; EEEEEEER R AR R A AR R AR AR AR AR AR R R AR R A AR F R R TR AR R A2 AR AR TR & &

» Initialise Port B (Port Adefaults toinputs).eeevenennensvns

MOVLW 00 + Port B Data Direction Code
TRIS  portb * Load the DDR code into F86




+ Start main 1oop vevvnnvinnns

reset
gtart

down

CLRF

BTFSS
GOTO
BTFSC
GOTO

INCT

MOVLW
MOVWE
DECFSZ
GOTO
GOTO
END

porth

porta,inres
reset
porta,inrun
start

porth

0FF

timer
timer

down
start

Cﬁl';ﬁ‘_:)

Inibalise pars

P|Heset

/~ Clear output port

/

Start |='

# 8 B b B B B B B B B F R R OF R R R R R |
Yas
+ Clear Port B (__Reset?
» Test RAQ input by < Run?

+ and reset Port B

/ Increment culput

+ Test RAL input b
+ and run count if

» Increment count

Dalay

+ Delay count literal

+ Copy W to timer register
» Decrement timer register

+ and repeat until zero
+ Repeat main loop always
+ Terminate source code




