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Abstract
During this assignment, it will be expected to be able to understand the different components in PICs and circuits and recognize basic features and also the differences they can make to circuits. Not only should it be expected to recognize certain specific features, but also recognize the symbols that are allocated with that. For the purpose of this assignment, simulation software such as Proteus will be made available to not only test, but also build circuits. A minor amount of coding will also be involved such as a quick introduction to RISC and CISC assembly language.
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This assignment is to ease the engineers’ basic skill and knowledge of circuit component types, their functions and features and microcontrollers with set peripherals. This not only introduces simulation software such as Proteus, but also looks at the different architypes in making a PIC processed circuit as well as the minor part of assembly language used to navigate the microcontroller. This includes aspects of both RISC and CISC language and basic coding functions that allow travel of data to specific areas of the circuit. These are also otherwise known as peripherals such as buttons, voltage regulators, LED’s and piezo electric speakers.
[bookmark: _Toc40987654]Equipment 
· Proteus 
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Section 1
In section 1 student were asked to reproduce the circuit below, using Proteus as the primary software that simulates the circuit schematic.  
[image: ]
Original circuit diagram 3.1
	
	In the circuit diagram above, it shows a simple schematic. In the brief, the circuit is meant to increment or decrement the count on the 7 segment display, as well as make a sound with either one of the two switches shown above. 

Two Switches: This not only to add an increment and decrement effect that was stated above, but must also control turning on and turning off the circuit.

7 Segment LED Display: Each port that’s displayed is an LED. It can either be switched to 1 or 0 depending on the architecture of the circuit. Each port that you see on the Microcontroller corresponds to one of the ports of the LED display.

8x220R: Not a whole component. This is schematic short hand for 8 resistors at a resistance of 220.

Crystal Oscillator (Quartz Crystal): [1] this is also known to be as a Piezo Transducer or crystal oscillators is an electronic oscillator circuit that is used for mechanical resonance and vibrates a piezoelectric material. It creates and electrical signal at a specific frequency. It’s commonly used to track time and removes any deviations as each cycle runs through. Although there is a crystal oscillator in the circuit, for the earlier parts of the built circuit, the oscillator isn’t needed. 

7805: The semiconductor in the circuit is meant to maintain the voltage output in operation. Acts as a buffer or a specific voltage to sound the speaker attached.

PIC 16F84: [2] Microcontroller or microchip that can be written in assembly language in RISC assembly language. Essentially the brain of the circuit and can change what the microchip is instructed to do via [3] RISC assembly language. [3] The data sheet is also included with a set of truth tables to specify each of the ports available to you.
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Model of circuit in Proteus without speaker 3.2

	






Section 2
[image: No description available.]
Count
The count had to be converted into hexadecimal and was achieved by analysing the original count from the code given. The original count is in the appendix section below, under Appendix A.
	For the first part of systemically finishing the conversion, there needed to be a guideline as to which port belongs to which segment on the LED display. When the circuit was first built on Proteus, the LED segments were lighting up random parts of each segment, and showing a set of random numbers.
It was first observed carefully, and as each segment was set to either 1 or 0 it was reversed engineered to translate a set of 1s and 0s. Notes taken during the count switch is under Appendix B.
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Any applicable stuff that you feel would break the flow of the narrative in the report, but should be included for reference purposes.

Appendix A
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Appendix B
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Appendix C
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| Foe: count.asm
AUTHOR: £
DATE: 24th March 2005

DESCRIPTION: Count to 255 at 1 second intervals and display on a seven
sequent display in binary.
The pause subroutine takes apk. 0.2 sec.
Bause is called 5 times

list  peleFse ; select processor type
radix hex ? define radix as hexadecimal
#include "pl6£a4.inc”

s 0x06 txish address in register bank 1
Status g 0x03 isKatus register
REO s BiL § of status register
Rl em € BT € of status register

counter 0 to 255
pause routine inner loop counter
Pause routine cuter loop counter

]
8
f

org  0x000
start

Bet status,RE0 ; clear bamk selection bits in the
status reg

(=3 status,REL

Bat. status,REO  ; select banmk 1

magly 000  load w with 0x00

movef trish 7 load it into grisk to make pexib all
outputs

Bef status,REO ; reselect bank 0

clxf  mexB ; clear all lines low

¢lf  comnt : initialize counter to 0
st comnnt

movf  count, w ; move count to W

movef  memiB ; move W to port B to update the display

addly 1 add +1to W

movwf count ; save W in count

call  pause
call  pause
call  pause
call  pause
call  pause

delay 200ms by subroutine

five pause executions eguals ~ 1 second

gore  gst.count ; repeat forever
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lets waste some time

idsacriprion: two loops using "mCount” and "Romnt” register files
"ECount” is the outer loop counter (255 down to

zero)
B "ACouns” is the inner loop counter (255 down to
zero)
pause
movly OxEEE B decimal
movef mCent ; outer loop counter
load
mayly OxEf B decimal
movef nCewnt ; inner loop counter
el
degfsz nCownt, £ B
gere gl ;
degfsz mCownr, £ B
gere  leadll ;
decrenent
return ; else exit subroutine
=md
i Configuration! Important
i at blast vime, select:
B memory ypretested
i watchdog timer disabled
i standard crystal (4 Miz)
; power-up timer on
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Don't forget; the circuit Is

Blue=0Red=1
Bit Pattern

RBO PING

RBLPINZ [—

RB2 PINS.

RB3 PING.

RB4

RBS PINIL

RB6 PIN12

PIN10

[Making a clock

nverse logic. Off =1 On= 0 Dark=1 Light=0




image8.png
Don't forget; the circuit Is in inverse logic. Off =1 On=0
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{PIC! INSTRUCTIONS REQUIRED FOR ASSIGNMENT WORK

Younesdto understandthe opertion ofthefollowing nstructonsin orderto completethe Assignment setforthe
Microprocessors secion of the Module;

BCF register, bit
BSF register, bit
BIFSC register, bt

BIFSS register, bit

cALL abel
RETURN

RETLW  vale
cLrF regiter
DECFSZ  regster.F
Goto  atel

MOVLW  vake

clearthe singe bit b1 inthe register register"to zero (Iow).
Setthesingle bit“bi inthe register ‘regiser”to one (igh).

b inthe regster ‘register”

testthe singlebit

testthe single it b in register register”
12bi s “5e€ (ane)ihenskip (ume syer)thenedinsirudioninihe pregmm.

executethe subroutine atthe program locationidentfied by abel
return from a subroutineto the instructonthat ollows the CALL.

return from a subroutneto the Instrucionthat follows the CALL with the
register W loadegwith hevalue shownin-value™

clearthe register“register”toall Os
ecrement specifedegisterandskipnextinsirctionifresultwas zero
continueexecutonattne program ocationidertiied b faber

load "W registerwiththe value specifedin “valie”

‘copy W'to specfiedregster

; Comments.

The";" characteris usedto definea comment, Al textfollowinga °3is ignoree by MPASHL.

Comments are A Very Good Thing

Please rememberto commentyour programs.

LABELS

 Alabel (lkethis one)shouldstar at the first characterinthe fine
 (this s not compulsory with MPASHM buttis good practice)

A“LABEL"is a human readable represenation of an adcess in RaM or ROM.

For example itis easier to understand“GOTO FRED thanitis “GOTO 0x03f5™

In addition, a5 a programis modifed, theinsiruction hat' at 35 nowmightmoveto Ox413 sothatwithout alabel
youd haveto calculate the newaddress yourser...any volunteers? The samething applies 0 adcressesin RAN.

This.is.AvalidJabel
33this_is_NOT_a_vald_label

MOVWF

This_is_a_validlabel!
This is_a_validlabel2

THIS IS A LABEL

likeitsays.
lkeitsays, you cantstartalabel witha number (a numericcharacter)
is not avalidIabel because"MOVWE i an assember nsiructon!

* All Assembier nsiructions anddirectives are “reserved by the assembier
 Reserved words camnot be used as labels. It generates an error.

likeitsays
I DONT dothis. Its avalid abelbutis easily confusedwiththe abel above.

:i5 NOT the same as This js_a labef (labelsare nomallycase sensiive)
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[t
GoTo laber

Example:

GOTOFRED
SotoFRED
GOTOfreg

‘continueexecuion atthe program ocationidentfiedby abel

 this s  abel:tstarts witha lfter atthe beginring of theline
 MPASM gives “FRED"an addressin programmemory.

 this shows the "GOTO" instructon... all captals S OK.
+and “qatg"inlower case s OKtoo.

 but this woritwork freq sNOT the same as ‘FRED or ‘Fred'.

cALL laber

Example:

RET_ADDR
ADDLW2

ADDLW 1
RETURN

executethe subroutine atthe programlocationidentfied by Tabel

 this “calls"a Subroutine named"DAVE” lsewherein the program
“Call” pushes he return adress (RET_ADDR) onihe stack then
* loads the adcress of DAV intothe Frogram Courter

| sothe program executes the code athe address “DAVE

 thefrstinstuctionafer the ‘CALL"

; subroutine DAVE
this is a abel that olds the adcress ofthe start ofthe subroutine
i this i thefirstinstructionin“DAVE™

 this s thelast instructionin“DAVE it pops the returadcress off
' he stack Thisis ‘RET_ADDR, the address ofthe ADDLW 2
 instruction

RETURN

Example: ses CALL above.

return from subroutine o the nstructon ollowingthe CALL.

RETLW  vale

Example:
CALL DAVE

RET_ADDR
ADDLW2

REW 3

return from subroutine to the instructon ollowingthe CALLwith W'
registerloadedwiththe value ‘value”

+“RETun Literalvalue W

 subroutine DAVE

 This instructon oads the value 33(decimal) infothe W register
{ Thenitpops the returmaddress offthe stackandreturns.
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MOVLW  vae I0ad the W' register withthe lteralvalue” speciied

+MOVe Literal valueto W
Example:
MowLw 43  this loadsthe W regiter with 43(decimal)
MOVLW 0x33  this loadsthe W register with 0x33 (hex)51(decimal)
MOWWF  register copy thecontents of Wito the specified regiter register”
$MOVeW o File”
Example:
Rarts sus  addressof patAin the SFR
MOVWF porta  moves the contents of W to portA ataddress 0x05
cLRF register clearthe register register”toall O
"CLeaRFile”
Example:
Rarts £au0x05  addressof patAin the SFR
CLRF parta  makeallthe bits ofpartazero
DECFSZ  register, F decrement spedfed registerandskip nextinsiructionifresultwas
“DECrement File SkiponZero”
Example:
MyNariable  eau0x20  define storage for MyVatiable”at 0x20in the GPRs
Moww3 +load 3intow
Moty Nariable  and puttinto MyVariable”
Loop +label or the startofthe loop.

Addit

DECCFSZMyVariablef  ; subiractonefrom ‘WyVariablg” and
 Ifthevalue in “MyVariable''s Zerothen
 Jump over the"GOTOLOOP" Instnuctionto executethe instruction
locatedattne address SKIP_OVER_THE_GOTO"

GoToLOOP  jump back to the label “LOOP™

SKIP_OVER_THE_GOTO
‘ADDLW—1  this instructionis executedwhen“y\ariabe” reaches zero
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BIFSC  regster, bt

Example:

Parth eau 005

testif single bitin register s clear (0')skip nextinstructionif True:

+"BitTestFile SkipifClear

 addressof patAin the SFR

BTFSCpora2  testbit2 ofpara, Ifbit2 is zero, then skipthe nextinstruction
golo FRED  this instruction executes fbit2 ofportAls 1 (.6, 006X 1xx)
gofo JOHN this instruction executes fbit2 of port Als O 1.e 0006 X0xx)

BIFSS register, bit testifasingle btin registeris set (‘1) skip nextinstructionif True:

+"BitTestFile Skipif Ser”

Example:

Parth eau 005

 addressof patAin the SFR

BTFSCporas  testbit4 ofpara It is one thenskipthe nextinstruction
goto FRED this instructon executes ifbit 4 of port Als O 1.¢. 00006
gofo JOHN this instruction executes ifbit 4 of port Als 1 (e 00x1 05x)

BCF register, bit clear (10 0') the single bitbi in theregister register”

“BitClear File”

Example:

Parth eau 005

+addressof portAin the SFR

Moty O  setall g bits InW (L. 11111111)
Mo parth {moveWto parts
BCF  poriAd  clear bit1 of port And eave all the otherbits at 1 (.. 1111 1101)
BSF register, bit Set(10°1') the single bit bi inthe register register”
"Bt set File”
Example:

Parth eau 005
Mol 0x00
BSF  portd

+addressof portAin the SFR

clearal bits in W (i..00000000)
i moveW to parth
 setbit of port Aand leave allthe otherbits a0 .¢. 0001 0000)
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