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[bookmark: _Toc187753711]Abstract

This report demonstrates the use and programming of a 7-segment display prototype circuit simulated in Proteus with an understanding of microcontroller features, interfacing techniques and low-level programming skills. The circuit is based upon “count.asm”, which was provided during the course of this module and the PIC Microcontroller used throughout this report is the PIC16F84A. 

[bookmark: _Toc187753712]Circuit Simulation

[image: ]The initial task was to review the PIC16F84A Data Sheet for the 8-bit PIC (Programmable Integrated Circuit) Microcontroller [1] to understand both the architecture and the features of the PIC16F84A (Fig. 1.0) before simulating the circuit. 




Fig. 1.0 Microchip PIC16F84A 8-bit PIC Microcontroller [2].
As relayed in the Data Sheet, the PIC16F84A has 35 instructions which classifies it as a RISC (Reduced Instruction Set Computer) processor [3]; it has 1024 words of program memory, 68 bytes of Data RAM (Random Access Memory) and 64 bytes of Data EEPROM (Electrically Erasable Programmable Read-Only Memory) [1]. The data memory of the PIC16F84A is sectioned into parts; the General Purpose Registers (GPRs) and the Special Function Registers (SFRs). SFRs are considered to be the gateway to interactions between peripherals and the CPU [4]. 
[image: ]In order to complete the task required in Section 1, the circuit diagram for the 7-segment display prototype HND/ BENG PIC16F84 Assignment Board (Fig 1.1) had to be replicated and studied in Proteus (Fig 1.2). The program, “Count”, presented characters 0-9 incrementally on the 7-segment display. 












Fig 1.1. Circuit diagram for 7-segment display prototype HND/ BENG PIC16F84 Assignment Board
[image: ]












Fig 1.2. Circuit diagram of HND/ BENG PIC16F84 Assignment Board replicated in Proteus
[bookmark: _Toc187753713]Components used in Circuit

	Name of Component
	Proteus Component
	Function/ Purpose within Circuit

	7-Segment Display Common Anode
	[image: ]
	This 7-Segment display uses the common anode configuration. It consists of 7 LEDs. Binary/ Bitwise calculations were made to show the required characters on the 7-Segment Display, which is protected by 7 220Ω parallel resistors [5].

	Button – SPST Push Button
	[image: ]

[image: ]
	As displayed in the Assignment Board (Fig. 1.2.) there are two push buttons in the circuit to allow user input. In this circuit, Button 1 inputs to pin RA0 and Button 2 inputs to pin RA1. The push buttons are connected to 2 pull up resistors (+5V) respectively. Depending on the requirements, the push buttons can trigger the 7-segment display to present specific Hex characters or sound the Piezo buzzer. 

	Capacitor – 220N Polyester Layer Capacitor
	[image: ]
	The 220N Polyester Layer Capacitors are used in line with the 7805 Voltage Regulator which stabilises it and provides a temporary current.

	Crystal Oscillator – Quartz Crystal
	[image: ]
	A 4MHz quartz crystal oscillator was used in the circuit because microcontrollers depend on oscillators for precise timing in order to execute instructions [6]. The [image: ]internal clock is driven by the stable frequency of the crystal oscillator [7]. The crystal oscillator is connected to pins OSC/CLKIN (pin 16) and OSC/CLKOUT (pin 15) on the microcontroller. There are 2 capacitors connected to the quartz oscillator to help its resonant frequency.

	7805 (5V) Fixed Positive Power Supply Regulator
	[image: ]
	A 7805 Voltage Regulator with 3 terminals (I/O and Ground) is used within this circuit to maintain a constant voltage (+5V) despite any changes in load or input voltages. They are also beneficial in protecting the circuit from short circuiting or overheating [7, p. 35]

	Transistor – Silicon NPN Low Power Bipolar Transistor
	[image: ]
	The NPN (Negative-Positive-Negative) Transistor used in this circuit acts as an amplifier to the signal and is controlled by the current [8]. The Piezo sounder requires a higher current, especially at louder volumes. 

	Switch – Interactive SPST Switch
	[image: ]
	The switch is included in this circuit in order to turn off power to the board when open and inversely, allowing the current to flow if closed. 

	Sounder – Piezo Sounder Model, Digital
	[image: ][image: ]
	A Piezo buzzer is a simple component, that can be procured in a variety of sizes and frequencies [9], used within a circuit to produce sound. In this circuit it is connected to Port B, Pin B7, protected by a 1K resistor in parallel. The buzzer within this circuit will be programmed in an ON/ OFF cycle.  

	Resistor – 10K
	[image: ]
	The 10K resistors act as “pull up resistors” in this circuit. It is connected between the power and the push buttons, therefore when the button is not pressed, the resistor pulls the pin to a logic 1 state. 

	Capacitor – CAP CERM 22pF 
	[image: ]
	The ceramic capacitor is used in this circuit due to the presence of the crystal oscillator. 22pF is a typical value for capacitors used with crystal oscillators [10].

	PIC16F84A Microcontroller
	
	This is the PIC16F84A microcontroller used within the [image: ]assignment. It is the fulcrum of the circuit – controlling and processing the peripherals within the circuit. It has 18 pins; 13 of these pins are configurable by the user to be I/O (Input/ Output) which are Port A and Port B. Port B (B0 – B6) is connected to the 7-segment display [image: ]through 7 current limiting resistors to protect the LEDs, and Pin B7 is connected to the Piezo Sounder. A0 and A1 are connected to Button 1 and Button 2 respectively. The Master Clear Pin (MCLR) is connected to a +5V pull up resistor ensuring that the pin stays high. 




[bookmark: _Toc187753714]Changes between Assignment Board & Circuit

[bookmark: _GoBack]One component to note was the Screw Terminal (Fig 1.3.) connected to the switch in the assignment board, to connect a power supply to the circuit. As this was not required in the Proteus simulated circuit, a +5V DC was connected instead. When the switch is closed the current does not pass through and when the switch is open, the current flows. 
[image: ][image: ]



Fig 1.3. Screw Terminal in circuit and image of Screw Terminal
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[bookmark: _Toc187753716]Bitwise Calculations

In order to proceed with this section of the assignment, an initial understanding of the binary /bitwise calculations were drawn out by hand, as seen in Fig. 2.0, Fig. 2.2. 
[image: ]

[image: ]










Fig. 2.0 Binary/ Bitwise calculations of the 7-Segment Display Common Anode

Each segment of the 7-Segment display represents an LED that can light up and display a character, depending on which pins were coded to switch on. This 7-Segment Display demonstrates a common anode configuration (Fig 2.1.) – the positive supply voltage is connected to the LEDs, which controls their state [11]. The anode configuration means that a LOW signal (logic 0) causes the segments to switch ON and a HIGH signal (logic 1) will cause the segment to switch OFF.



[image: ]

	
Fig 2.1. Common anode configuration of 7-Segment Display [11]
Further calculations were completed to show the hexadecimal characters 0 – F on the 7-Segment Display before implementation in the program (Fig. 2.1). Hex values were calculated by inputting the binary sequence into the Programmer setting of the Calculator and viewing the Hex output. The Hex values were required for the assembly code. 
The characters 0 – F were calculated (Table 2.) using the common anode configuration of:
· 1 = OFF
· 0 = ON
	Character
	DP
	g
	f
	e
	d
	c
	b
	a
	Hex

	0
	1
	1
	0
	0
	0
	0
	0
	0
	C0

	1
	1
	1
	1
	1
	1
	0
	0
	1
	F9

	2
	1
	0
	1
	0
	0
	1
	0
	0
	A4

	3
	1
	0
	1
	1
	0
	0
	0
	0
	B0

	4
	1
	0
	0
	1
	1
	0
	0
	1
	99

	5
	1
	0
	0
	1
	0
	0
	1
	0
	92

	6
	1
	0
	0
	0
	0
	0
	1
	0
	82

	7
	1
	1
	1
	1
	1
	0
	0
	0
	F8

	8
	1
	0
	0
	0
	0
	0
	0
	0
	80

	9
	1
	0
	0
	1
	0
	0
	0
	0
	90

	A
	1
	0
	0
	0
	1
	0
	0
	0
	88

	b
	1
	0
	0
	0
	0
	0
	1
	1
	83

	C
	1
	1
	0
	0
	0
	1
	1
	0
	C6

	d
	1
	0
	1
	0
	0
	0
	0
	1
	A1

	E
	1
	0
	0
	0
	0
	1
	1
	0
	86

	F
	1
	0
	0
	0
	1
	1
	1
	0
	8E


Table 2. Table displaying the binary representation and Hex value for each character 0 – F.
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Fig. 2.2. Binary/ Bitwise calculations for the Hex characters A - F
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The first modification task to the “count.asm” circuit provided in the module was to ensure that:
· the 7-segment display counts from 0 – F in hexadecimal numbers
· in 0.2 second increments. 
As seen in Table. 2, the hex values within the common anode configuration of the 7-Segment Display ranged from 0xC0 to 0x8E, and these were added to the subroutine in the assembly code. When the program reaches 0x8E, it loops back to the beginning on repeat. 
[image: ]A substantial amount of time was spent reviewing the processes regarding the selection of Port B and how to define RP0 and RP1 in the Status Register. Although it was recommended to use RETLW to create a list within the code, a hex_display subroutine was created instead with a repeated structure from hexadecimal 0 – F, adding 1 to count each time (Fig. 1).


[image: ]Fig. 1. Beginning of subroutine to count from 0 – F in increments of 0.2 seconds.
[bookmark: _Toc187753719]Flowchart: Task 1










Fig. 2. Flowchart for processes in Task 1
[bookmark: _Toc187753720]Annotated Assembly: Task 1

See Fig. 3.,4.,5.,6.7. in reference to the annotated modified Task 1.
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Fig. 3. Defining addresses for port B to begin count program
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Fig. 4. Selecting pins for input and output
[image: ]













Fig. 5. Beginning of hex_display subroutine to count in 200ms increments
[image: ]














Fig. 6. End of hex_display subroutine to count in 200ms increments showing loop
[image: ]














Fig. 7. End of Task 1 Count program – with pause subroutine. 
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The second task required implementing Port A, tris A and Port B, and the task was to write a program that:
· When pressing one of the two buttons, it displays "L" on the 7 segment LED display
· Then when pressing the other one, it displays "r".
This involved using the same method as in Section 2 to figure out the 7 – Segment display and hexadecimal values for ‘L’ and ‘r’:
· ‘L’ = 0xC7
· ‘r’ = 0xAF

[bookmark: _Toc187753722][image: ]Flowchart: Task 2















Fig. 8. Flowchart for code process in Task 2
[bookmark: _Toc187753723]Annotated Assembly: Task 2
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Fig. 9. Defining addresses for port B and port A to initialise program
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Fig. 10., Fig. 11. Main program of button input program to display specific characters
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Fig. 12. Subroutines showing use of RETLW to return single value to W Register in Task 2
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The third task was not too dissimilar from Task 2, however some of the instructions and their positions in the code needed to be altered. Task 3 was a program requiring switch activation; “latching”, so that the user would not need to continually press the button for the effect to remain: 
· one button causes all of the LED segments to light
· the other switch turns them off
Using the instruction RETLW returns from a subroutine and loads the W Register with the required value. In this instance, the subroutines would return with values OFF (0xFF) or ON (0x00) depending on user input. 




[bookmark: _Toc187753726]Flowchart: Task 3
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Fig. 13. Flowchart for Task 3 showing user input with 2 buttons

[bookmark: _Toc187753727]Annotated Assembly: Task 3
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Fig. 14., Fig. 15., Fig. 16. Annotated Assembly listing for Task 3

[bookmark: _Toc187753728]Task 4

Task 4 was an amalgamation of the 3 previous tasks:
· Combine all of the techniques together, by writing a new program
· Start by displaying '5' but count up (to a maximum of 9) if one button is pressed
· Count down (to a minimum of 0) if you press the other.
Due to the fact that the recommended ‘RETLW’ instruction to list the different Hexadecimal values was not undertaken in Task 1, this task was challenging and the output is not up to standard. Although the button presses do trigger the correct process, it is unable to function as planned as it is amateur in attempt. Further study in this area is recommended going forward. 

[bookmark: _Toc187753729]Flowchart: Task 4
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Fig. 17. Flowchart for Task 4 showing intended process if code has functioned 
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[image: ]











[image: ]














Fig. 18., Fig. 19. Initialising Task 4 and setting up Main program; assigning ports. 
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Fig. 20., Fig. 21. Annotated Assembly language listing for Task 4 – End of program
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Task 5 required the use of the Piezo buzzer for the first time and this was triggered by pressing one of the buttons (RA0):
· Write a new program so that the piezo sounder produces a tone while one of the switches/buttons is pressed
· Get Proteus to output the virtual speaker/sounder to the actual PC speaker
· If this fails, attach a virtual oscilloscope to the speaker/sounder and monitor the waveform visually.
There was a sound emitting form the laptop speaker however, as seen in Fig. 26., a square wave from the oscilloscope reading can be viewed. 
[image: ]
[bookmark: _Toc187753732]Flowchart: Task 5









Fig. 22. Simple flowchart showing the process of Task 5 with Piezo buzzer








[bookmark: _Toc187753733]Annotated Assembly: Task 5
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Fig. 23., Fig. 24. Annotated Assembly language showing initialisation and subroutines of Task 5
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Fig. 25. End of subroutines and annotated assembly language for Task 5 and Piezo buzzer 
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Fig. 26. Oscilloscope showing output of square wave from Task 5 Piezo buzzer 

[bookmark: _Toc187753736]Conclusion

This report has explored and demonstrated the versatility of the PIC16F84A microcontroller. Using Assembly language and instructions, the PIC can be programmed to display characters on a 7-segment display, complete continuous loops, increment and decrement values in a loop and interact with a large variety of peripherals.  
As a recommendation for the future, more efficient and established Assembly language programs could be demonstrated with less instructions and more finesse. 
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hex_display

movlw  OxCO ; load w with 0xC0 - segment 0
movwf  portB ; move W to port B to update the display
addlw 1 ; add +1 to W
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main.asm £

1
2  Main.asm file generated by New Project wizard

3

4 ; Created: Wed Oct 30 2024

5 ; Author:  Rodina Macleod

6  Processor: PICI6F84A

7 ; Compiler: MPASM (Proteus)

8  Description: Modify “Count.asm” so that the seven segment display
9 ;counts from 0 to F in hexadecimal numbers in 0.2
10 ;second increments.

u o

2

5o

14 DEFINITIONS

5

16

17 #include pl6f84a.inc ; Include register definition file
18

19

20 portB  equ 0x06 ;port B address

21 trisb  equ 0x06 ;trisB address in register bank 1
2

23 status equ Ox03 ;status register

24 RPO equ 5 ;bit 5 of status register

25 RP1 equ 6 ;bit 6 of status register

2

2

28 ; VARIABLES

2

20

31 count equ  OxOc ; counter 0 to 255

© nCount equ  Oxod ; pause routine inner Loop counter
3 mCount equ  OxPe ; pause routine outer Loop counter
£
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; RESET and INTERRUPT VECTORS

; Reset Vector
RST  code 0x0
goto Start

; initialisation

; CODE SEGMENT

PGM  code
Start
bef
bef
bsf

movlw
movwf

bef

clrf
clrf

hex_display

status,RPO
status,RP1

status,RPO

0x00.
trisbh

status,RPO

ports
count

; clear bank selection bits in the status reg
; clear bank selection bits in the status reg

; select bank 1

; Load w with 0x60
; load it into trisb to make portb all outputs

; reselect bank @

; clear all Llines Low
; initialize counter to @




image30.PNG
61

FIANNIBB235288

75
7

882882988288 28YIY

hex_display

movlu  @xCo
movwf  portB
addlu 1
call pause
movlw  @xF9
movwf  portB
addlu 1
call pause
movlw  OxA4
movwf  portB
addlu 1
call pause
movlw  @xBO
movwf  portB
addlu 1
call pause
movlw  @x99
movwf  portB
addlu 1
call pause

; Lload w with 0xCO - segment
; move W to port B to update
; add +1 to W

; delay 200ms by subroutine
; load w with 0xF9 - segment
; move W to port B to update
; add +1 to W

; delay 200ms by subroutine
; load w with 0xA4 - segment
; move W to port B to update
; add +1 to W

; delay 200ms by subroutine
; load w with 0xBO - segment
; move W to port B to update
; add +1 to W

; delay 200ms by subroutine
; load w with 0x99 - segment
; move W to port B to update
; add +1 to W

; delay 200ms by subroutine

o
the display

1
the display

2
the display

3
the display

4
the display
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call pause

movlw  OxAL
movwf  portB
addlw 1
call pause
movlw  0x86
movwf  portB
addlw 1
call pause
movlw  Ox8E
movwf  portB
addlw 1
call pause
movwf  portB
addlw 1

movwf  count

call pause

goto hex_display

; delay 200ms by subroutine

; load w with 0xA1 - segment d

; move W to port B to update the display
; add +1 to W

; delay 200ms by subroutine

; load w with 0x86 - segment E

; move W to port B to update the display
; add +1 to W

; delay 200ms by subroutine

; load w with Ox8E - segment F

; move W to port B to update the display
; add +1 to W

; delay 200ms by subroutine

; move W to port B to update the display
; add +1 to W

; save W in count

; delay 200ms by subroutine

; repeat forever




image32.PNG
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
101
192
193
194
195

goto hex_display

; repeat forever

sdescription: two Loops using "nCount” and "nCount” register files

“mCount™
“nCount™

is the outer Loop counter (255 down to zero)
is the inner Loop counter (255 down to zero)

movlw  Oxff ; set w = 255 decimal

movwf  mCount ; mCount = w: outer Loop counter
loadn

movlw  Oxff ; set w = 255 decimal

movwf  nCount ; nCount = w: inner Loop counter
dectt

decfsz nCount, ; nCount--

goto  dech ; if nCount I= @ then repeat nCount--

decfsz mCount, ; else decrement Count

goto  loadn ; if mCount I= @ then

; reload nCount to 255 and decrement
return ; else exit subroutine

END
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27

#include pl6f84a.inc

Main.asm file generated by New Project wizard

Created:  Wed Oct 30 2024
Author:  Rodina M
Processor: PICI6F84A
Compiler: MPASM (Proteus)

Description: Write a program so that when you press one of the two buttons
it displays "L" on the 7 segment LED display, then when you
press the other one, it displays "r".

DEFINITIONS

portA  equ 0x05
portB  equ 0x06

trisa  equ 0x@5
trisb  equ @x@6

status equ O0x03
RPO equ 5
RP1 equ 6

; Include register definition file

;port A address
;port B address

;trisA address in register bank 1
;trisB address in register bank 1

;status register
;bit 5 of status register
;bit 6 of status register
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 VARIABLES
count  equ oxoc ; counter 0 to 255

nCount  equ oxod ; pause routine inner Loop counter
mCount equ oxoe ; pause routine outer Loop counter

; RESET and INTERRUPT VECTORS

; Reset Vector
RST  code 0x0
goto Start

(CODE SEGMENT
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Start

Main

code

bef
bsf

movlw
movwf

movlw
movwf

bef
clrf

movlw
btfss
call

btfss
call
movwf

goto

status,RPO
status,RPO

0x00.
trisbh

0x03
trisa

status,RPO
ports

OxFF
portA, @
display_1

porta, 1
display_r
portB

Main

clear bank selection bits in the status reg
select bank 1

; load w with 0x00

Load it into trisb to make portb all outputs

;load w with 6xe3
;load it into trisa to make the two Lsb's inputs

; reselect bank @

clear portB - turn off all segments initially

Load w with @xff - display OFF
check that the button on RA® is pressed
call subroutine display_L

check that the button on RAI is pressed
call subroutine display_r
send the character pattern to LED display

repeat Loop
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goto Main ; repeat Loop

display_1

call  pause ; call subroutine pause

retl  0xC7 ; return 'L’ to working register
display_r

call pause ; call subroutine pause

retlu  OXAF ; return 'r' to working register
pause

movlw Ox0A

movwf mCount ; mCount = w: outer Loop counter
loadN

movlw  Oxff ; set w = 255 decimal

movwf  nCount ; nCount = w: inner Loop counter
dech

decfsz nCount, f ; nCount--

goto  decN ; if nCount I= 0 then repeat nCount--

decfsz mCount, f ; else decrement Count

goto  loadN ; if mCount I= 0 then

; reload nCount to 255 and decrement
return ; else exit subroutine
END
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; Main.asm file generated by New Project wizard

; Created:
3 Author:

; Processor:

; Compiler:

Wed Oct 30 2024

Rodina M

PICI6F84A

MPASM (Proteus)

; Description: Write another program, so one button causes all of the LED

segments to Light, and the other switch turns them off.
(the switch activations should be 'latching’ i.e. you don't
have to hold the button down for the on/off effect to remain)

; DEFINITIONS

#include pl6f84a.inc

portA
ports

trisa
trisbh

status
RPO
RP1

equ
equ

equ
equ

equ
equ
equ

0x05
0x06

0x05
0x06

0x03
5
6

; Include register definition file

;port A address
;port B address

;trisA address in register bank 1
;trisB address in register bank 1

;status register
;bit 5 of status register
;bit 6 of status register

; VARIABLES
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count  equ
nCount  equ
mCount equ

ox0c
oxod
ox0e

; counter 0 to 255
; pause routine inner Loop counter
; pause routine outer Loop counter

; RESET and INTERRUPT VECTORS

; Reset Vector
RST  code 0x0
goto Start

; CODE SEGMENT

PGM  code
Start
bef
bef
bsf

movlw
movwf

movlw
movwf

bef
clrf

movlw

Main

status,RPO
status,RP1
status,RPO

0x00.
trisbh

0x03
trisa

status,RPO
ports
oxff

; clear bank selection bits in the status reg
; select bank 1

; load w with 0x00
; load it into trisb to make portb all outputs

;load w with 6xe3
;load it into trisa to make the two Lsb's inputs

; reselect bank 0
; clear portB - turn off all segments initially
; Set all pins HIGH (off) - Latching
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bct  status,RPO ; reselect bank 0
clrf  ports ; clear portB - turn off all segments initially
movlw  Oxff ; Set all pins HIGH (off) - Llatching

Main

btfss  portA, @ ; check that the button on RAG is pressed
call display_ON ; call subroutine display_ON

btfss  portA, 1 ; check that the button on RAL is pressed
call display_OFF ; call subroutine display_OFF

movwf  portB ; load it into ports

goto Main ; repeat Loop

display_ON
call  pause ; call pause subroutine
retlu  0x00 ; return 6x00 - all pins ON to w reg

display_OFF

call  pause ; call pause subroutine

retlu OXFF ; return OxFF - all pins OFF to w reg
pause

movln @x0A ; set w = 10 in decimal

movwf  mCount ; mCount = w: outer Loop counter

loadn
movlw  Oxff ; set w = 255 decimal
movwf  nCount ; nCount = w: inner Loop counter
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PGM  code
Start
bef
bef
bsf

movlw
movwf

movlw
movwf

bef

clrf
clrf

clrf

Main

movlw

btfss
call

status,RPO
status,RP1

status,RPO

0x00.
trisbh

0x03
trisa

status,RPO

ports
portA

count

0x92

portA, @
button_1

; clear bank selection bits in the status reg

; select bank 1

; load w with 0x00
; load it into trisb to make portb all outputs

;load w with 6xe3
;load it into trisa to make the two Lsb's inputs

; reselect bank 0

; clear portB - turn off all segments initially
; clear portA

; clear count

; Set pin to display '5"

; check that the button on RA® is pressed
; call subroutine button 1




image44.PNG
70

FANN

75
7

B8BYRE LB 8RBT 8RREB8E8YIY

1
101

Main

movlw  0x92

btfss portA, @
call button_1
btfss porta, 1
call button_2

movwf portB

goto Main
button_1

movlw  0x92
movwf  portB
addlw 1
call pause
movlw  0x82
movwf  portB
addlw 1
call pause
movlw  OxF8
movwf  portB

addlw 1

; Set pin to display

; check that the button on RAG is pressed
; call subroutine button 1

; check that the button on RAL is pressed
; call subroutine button 2
; load it into ports

; repeat Loop

; load w with 0x92 - segment 5
; move W to port B to update the display
; add +1 to W

; delay 200ms by subroutine

; load w with 0x82 - segment 6

; move W to port B to update the display
; add +1 to W

; delay 200ms by subroutine

; load w with OxF8 - segment 7

; move W to port B to update the display
; add +1 to W
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movwf  portB
addlw 1
movwf  count

call pause
return
button_2

movlw  0x90
movwf  portB
addlw 1
call pause
movlw  ©x80
movwf  portB
addlw 1
call pause
movlw  OxF8
movwf  portB
addlw 1
call pause
movlw  0x82
movwf  portB
addlw 1

; move W to port B to update
; add +1 to W
; save W in count

; delay 200ms by subroutine

; load w with 0x09 - segment
; move W to port B to update
; add +1 to W

; delay 200ms by subroutine
; load w with 0x80 - segment
; move W to port B to update
; add +1 to W

; delay 200ms by subroutin

; load w with 0xF8 - segment
; move W to port B to update
; add +1 to W

; delay 200ms by subroutine
; load w with 0x82 - segment

; move W to port B to update
; add +1 to W

the display

9
the display

8
the display

7
the display

6
the display
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187 call pause ; delay 206ms by subroutin
188

189

190 movwf  portB ; move W to port B to update the display
191 addlu 1 ; add +1 to W

192 movwf  count ; save W in count

193

194 call pause ; delay 206ms by subroutine

195

1% return

197

18 ;

199 pause

200

201 movlw OxFF

202 movwf  mCount ; mCount = w: outer Loop counter

203 loadh

204 movlw  Oxff ; set w = 255 decimal

205 movwf  nCount ; nCount = w: inner Loop counter

206 dech

207 decfsz nCount, f nCount-~

208 goto  decN if nCount I= 0 then repeat nCount--
200

210 decfsz mCount, f ; else decrement Count

211 goto  loadN  if mCount I= 0 then

212 ; reload nCount to 255 and decrement
213 return ; else exit subroutine

214

as

216 END

217
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; Main.asm file generated by New Project wizard

; Created:

; Processor: PICI6F84A
; Author:  Rodina M

; Compiler:

; Description: 5.

Wed Oct 30 2024

MPASM (Proteus)

Write a new program so that the piezo sounder
produces a tone while one of the switches/buttons is pressed.

As you are using a simulation program and not the actual hardware,
see if you can get Proteus to output the virtual speaker/sounder

to the actual PC speaker, but if this fails, attach a virtual
oscilloscope to the speaker/sounder and monitor the waveform visually.

; DEFINITIONS

#include pl6f84a.inc

portA
ports

trisa
trisbh

status
RPO
RP1

equ 0x05
equ 0x06

equ 0x05
equ 0x06

equ 0x03
equ 5
equ 6

; Include register definition file

;port A address
;port B address

;trisA address in register bank 1
;trisB address in register bank 1

;status register
;bit 5 of status register
;bit 6 of status register




image49.PNG
2523023889 RH¥RBY

2EdIYFANINNIBBY

88

PGM  code
Start
bef
bef
bsf

movlw
movwf

movlw
movwf

bef
clrf
clrf
movlw

Main
btfss
call
movwf
goto

play_sound

bef
call

status,RPO
status,RP1

status,RPO

0x00.
trisbh

0x03
trisa

status,RPO
portA

ports
oxff

portA, @
play_sound
portB

Main

portB, OxFF
pause

; clear bank selection bits in the status reg
; clear bank selection bits in the status reg

; select bank 1

; load w with 0x00
; load it into trisb to make portb all outputs

;load w with 6xe3
;load it into trisa to make the two Lsb's inputs

; reselect bank 0
; clear portA

; clear portB - turn off all segments initially
; Set all pins HIGH (off) - Latching

; check that the button on RA® is pressed, skip if set
; call subroutine play_sound
; load it into port8

; repeat Loop

; bit clear, portB set at 255 (OFF)
; call pause subroutine
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7 btfss portA, 0 ; check that the button on RA® is pressed, skip if set
7 call  play_sound ; call subroutine play_sound

7 movwf  portB ; load it into port8

7

7 goto  Main ; repeat Loop

7

79 play_sound

50

1 bef  portB, OXFF ; bit clear, portB set at 255 (OFF)
2 call  pause ; call pause subroutine

5

B

85 pause

5

&7 movlw 1

5 movwf  mCount ; mCount = w: outer Loop counter

8 loadN

%0 movlw  Oxff ; set w = 255 decimal

o1 movwf  nCount ; nCount = w: inner Loop counter

92 dec

2 decfsz nCount, ; nCount--

% goto  dech ; if nCount I= @ then repeat nCount--
95

% decfsz mCount, ; else decrement Count

97 goto  loadn ; if mCount I= @ then

% ; reload nCount to 255 and decrement
% return ; else exit subroutine

100

w1

102 END
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