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instructions, sourceode, operating instructions, and data sheets used to create my final project.

My project consists of creating a way of detecting and deterring intruders in a home or
apartment, using a set of motion sensors and magnetic door switches. The sensors areasty
polled by an SST89C54 microcontroliean intruder is detected, the system will sound an alarm as well
as dial a predetermined phone number.

This manual details the workings of the alarm system, including how the microcontroller polls
the sensos, how the system dials the predetermined number, as well as how the audible alarm is
sounded. It also contains all the source code written in 8051 Assembler, as well as schematics, PCB
artwork and all available datasheets for the parts used in this ptoje

I would be happy to discuss any details about my project. | can be reached at (3695 r
on email atfrode@aarebrot.net

L KIR I 204 2F Tdzy 62NJAy3 2y (KAdovardN@pass Oz O2
2 years into a final product.

Sincerely,

Frode Aarebrot
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Introduction

Purpose

It is important to put theoretical knowledge to practical use, and that is the main purpose behind this
final project. Tgoin together all the knowledge we have acquired for the last 2 years, and successfully
use it to build a computerized device.

The project has the following requirementss per described hiptrickland)

No kit based projectare allowed.

Projects must have a hardware and software component.

Final report must include a schematic, PCB Artwork and a full parts list.
Required submissions include electronic copies of all software.

A prototype must be produced unless a written exgion is granted.

PC Boards are required for prototype unless a written exemption is granted.
Projects must not require a non disclosure agreement of any kind.

No oahsMwdhpRE

This project manual is intended for an audience with experience in computers and electronics.

My project choice
I chose to build a home alarm system for two main reasons:

1. Itincorporates many of the ideas and concepts that | have learned over the past 2 years,
including basic electrical design, electronic circuit design, anddegl software devapment.
2. My current house does not have a home alarm system installed.

| believe that | made a good choice that covered the most basic of elements, as well as a wide range of
advanced topics some of which were even outside the scope of the course.

Project scope and limitations

The project is intended to detect and alert about possible intruders in a home, when the system is
armed.

In unarmed mode the user should be able to change passwords, choose which sensors should be active
in different modes, timalelays between triggered sensors and sounding the alarm, as well as saving a
phone number to call in case of an alarm state.

The project is not meant to be a commercial product, and will not be able to interact with third party
security companies.
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Design changes

During the construction of this project there have been some minor design changes from what was
presented at in the miderm report. Most notably is the inclusion of a buzzer to alert the user when an
alarm is breached and the system is expectipgigsword to be entered. This makes the system more
user friendly, as the user can now be alerted that a sensor is breached if they are in the home, before
the alarm is actually triggered.

The system has also been equipped with a siren, which was a fahatreras mentioned as a possible
add2y> odzi slayQid LXIFIYyySR G2 0SS AyOfdzZRSR Ay (KS
system, instead of just something that calls a number on unauthorized access.

The PCB was also originally milled with Riténded to control the MRESET pins on th&ype flip
flops. Instead this pin has been reallocated to control the buzzer. The MRESET pins oltietfiipe
been tied to groundKRigure27).

Similarly C3 was incorrectly connected to +5V instead of ground. This has been fixed on the final
prototype board.

Problems encountered

During the construction of this project, | did run into a few problems. Like mentiondakimidterm

report, | had some initial shipping complications back in January. After having ordered parts from the
U.S., | got charged with a huge customsvig®n my parts arrived in Regina. Refusing to pay the fee, |
had to get the parts sent back andoréler the parts again. All of this set my project back by about 4
weeks.

| also had some other minor issues in the early phases that were also mentioned in thermickport.
Notably | ended up having to purchase a 12 pin instead of an 8 pin keyboavdll as a not being able
to use a 20-8 decoder for the DTMF circuit. These issues were easily resolved by multiplexing the
keypad and using two-2 decoders for the DTMF.

Perhaps my biggest problem during this project was milling my Control Panel Miithed. After
milling it the first time, it turned out | had set the Via size to be too small. This combined with a slight
offset when flipping the board to mill the bottom, it was virtually impossible to solder some of the holes.

The solution was to incese the Via hole size and being more careful when flipping the board.
Unfortunately in my second attempt to mill, the bottom side of the board was not milled deep enough
to separate al | the tracks. Because the top was functioning fine, | only noticecaftimg soldered the
Via holes. It turned out to be really hard to-delder and remill the existing board, so | decided to redo
the entire board from scratch.

LINJ
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The third attemptsolved both of my previous issues, but unfortunately due to being presseuife an

error was made and the top side (component) of the board has a +5V plane instead of a ground plane.
Because this is not critical to the function of the prototype, | decided to keep this board and use it since
milling three times had put me behirsthedule.

Despite all these issues, the work schedule remained the same as presented in tteermieéport
(Figure32), except for PCB creation being pushed bacabmut one week.

Major sources

Two major influences for this project has bgdmazidi, Mazidi and McKinlags well agSteiner,
8052.com)

Datasheets that were not downloaded directly from tmanuf O i daMIBsN&Wére downloaded from
one of the following websites:

A Http://www.alldatasheet.com
A Http://www.datasheetcatalog.com

The source code for IAP is based qr@gram originally written by Tom Stricklaritihas been modified
to work with this project.

Some of the source code for this project was originally written for a semester 4 project. This code was
originally written by Frode Aarebrot and Cody Loos. Ithheen modified to work with this project.

LOQR tA1S G2 SEGSYR &LIS Quatldwekidriposyhy lelpfil Suggesidng to myl f dzy’ R
posts on the 8052.comessage board that directly influenced the outcome of this project.

Final result

At theend of the road, | think the final result turned out good. Although there were some problems
along the way, all of the proposed functionality from the original project proposal was included in the
final product.A detailed work schedule can be found inp&pdix B of this manual.

Aesthetically some of the project could have looked nicer, although it is planned to be built into a casing
of some sort for final installation in my home. Some of the user interface could is also a little bit clunky,
mostly due tdimited characters on the display.

The software itself runs good, with no known bugs or issues. A complete listing of the source code for
this project can be found in Appendix A.

! (Steiner,8052.com)
3
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Mechanism Description

General Description

A home alarm system isstationary electronic device to detect and alert upon forced or unwanted
entry into a house or apartment. The system is designed to work with a small to medium sized home,
and will help the owners feel more secure in their home.

The alarm system consists@main control panel, which features a keypad and a display. Two motion
sensor modules and two door sensor modules are connected to the control panel using a wired
connection. The system is also equipped with a siren, and is connected to the publicrEtmoek.

When the system senses an intruder, it is designed to sound the siren to deter the unwanted person(s)
from continuing to enter the home. It will also call a preset phone number using the phone module, to
alert the owneror nextof-kin, of the intusion. The system can be armed and disarmed by the user
using a 4 digit password.

The system contairfsze major parts:The Control Panel Mother Boandotion Sensor modulesDoor
Sensor modules, a Siren, and a Buzzer

Control Panel Mother Board

TheConz f t I ySft a2 iKS NdoubRsidddRcoppér plateduirited Girduit lmoardDue to
limitations in the manufacturing procedure, all components are soldered on the bottom of the board.
Due to this the majority of the tracks are also milledtbe bottom side, with only crossing tracks
located on the top of the board.

Some of the key components include the following:

SST89C54 Microcontroller

NTE1690 DTMF Dialler

74LS148-t0-3 lineencoder / multiplexer
74L.S132-t0-4 line decoderg de-multiplexer
74LS17®-Type flipflops

Keypad

LCD Display

Power Supply Board

External Devices Control Board

= =8 =4 =4 -4 4 -8 -8 A

These components all work together to control the entire systEigurel shows a simple block
schematic of the relations of these subparts, and how they are connected togé&ihere are also some
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other minor parts and components, such as various resistors, capacitors, pushbuttons, ete.réfieas
to Appendix Bor a omplete parts list.

Motion
sensor

D-Type D-Type
register register

Dual
2-to-4
line
decoder

e 8051

+CO Bsptay. S Microprocessor

Two 8-to-3 line DTMF dialer Phone network

decoders Hi ]

Keypad

Figurel: Home Alarm System Block Schematic

As we can see from this figure, the 8051 microprocessor is the heart of the system. The other
components simply provide input or output to be processed. A detaitddmatic can be found in
Appendix B.

The mother board provides all the DIP packages with sockets for easy replacement in case of faulty
hardware.Because the microcontroller needs to be removed from the mother board to be

LIN2Z 3N YYSRZ A Uiah4D pid ZFbckedito dlldw fdr theisadt Ghip to be mounted and un
mounted, without any risk of bending or breaking pins.

A full schematic and PCB layout can be found in Appendix B.
SST89C54 Microcontroller

The 89C54 Microcontroller is a derivative loé toriginal 8052 microcontroller, which was first produced
by Intel in 1980. The 8052 was based on the older 8051, but today both 8051 and 8052 are
interchangeably used for as a generic name for the whole fg®iBiner, 8052.am - Frequently Asked
Questions)
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The microcontroller comes in a standard 40 DIP package and has four available ports for input and
output (I/0), named PO through P3. Each port has 8 pins, named 0 thro&igure2 shows a complete
list of port assignments used in this project.

P0.0: I/P <- Keypad - Encoder P2.0: O/P->DTMF Dial |er - Demux 1A
PO.1: I/P< - Keypad - Encoder P2.1: O/P->DTMF Dial |er - Demux 1B
P0.2: I/P< - Keypad - Encoder pP2.2: O/P->DTMF Dial | er - Demux 2A
P0.3: I/P< - Keypad - Encoder P2.3: O/P->DTMF Dial |er - Demux2B
P0.4: I/P< - Keypad - Encoder P2.4: O/P- > Demux Ctrl 1

P0.5: I/P< - Keypad - Encoder P2.5: O/P- > Demux Ctrl 2

P0.6: I/P< - Keypad - Encoder P2.6: O/P->D-Typeflip -flop Ctrl 1
P0.7: O/P- > Siren ON/OFF P2.7: O/P->D-Typeflip -flop Ctrl 2
P1.0: I/IP< - Sensorl i Flip -Flop P3.0: O/P- > LCD Display

P1.1: I/P< - Sensor2 1 Flip -Flop P3.1: O/P- > LCD Display

P1.2: I/P< - Sensor3 1 Flip -Flop P3.2: O/ P- > LCD Display

P1.3: I/IP< - Sensor4 i Flip -Flop P3.3: O/P- > LCD Display

P1.4: O/P- > LCD Ctrl P3.4: O/P- > LCD Display

P1.5: O/P-> LCD Ctrl P3.5: O/P- > LCD Display

P1.6: O/P-> LCD Ctrl P3.6: O/P- > LCD Display

P1.7: O/P- > Buzzer ON/OFF P3.7: O/P- > LCD Display

Figure2: Microcontroller port assignments

In this figure, I/P<signifies an input pin, while OfP signifies an output pin. It is worth noting that
because the microcontroller is limited to 32 1/O pins, the keypad, DTMF Dialler and Sensors are
interfacedthrough an encoder, denultiplexer or flipflop of some sort. Because of this situation, there
are 4 pins dedicated to controlling some of these in the upper half of P2.

When in unarmed mode, the microcontroller is idle and there is no processing hagpdnians in a
short loop waiting for user input via the keypad.

When the system is in armed mode, the microcontroller is continuously polling the sensors to check if

there has been a breach. If a breach is detected, there is one out of two possibtlitias.either go into

I GAYSR RSfle& gKSNB A0Qa ¢l AGAYy3 F2N) 0KS dzaSNJ G2
go directly to an alarm state, and wait for the user to enter the password. If a password is entered

correctly, the system is ratned to the unarmed state. If the buzzer and/or siren are activated, they will

be deactivated.

In the timed delay mode, the buzzer will be activated to notify the user that a sensor has been breached
and there is a limited amount of time to enter the passd before the system will activate the alarm.

In the alarm mode, the buzzer will remain activated (or activate if the timed delay was skipped) and the
siren will be activated to alert about a possible intruder. In addition, the microcontroller willaend
predetermined phone number to the DTMF Dialler. Both long distance, as well as local, numbers can be
stored and dialled.
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Each sensors delay can also be programmed individually, although in the case of a disconnected or cut
wire the alarm will always trigger immediately.

The source code for the SST89C54 microcontroller can be found in Appendix A.
The datasheets for the SST89C54 microcontroller can be found in Appendix C.
NTE1690 DTMF Dialler & 74LS139 2 -to-4 line decoder / de -multiplexer

To allow the Homélarm System to remotely notify the owner of the home, the system is equipped
with a DTMF Dialler IC called NTE1690. This chip comes in a standard 16 DIP package, and accepts an
input of rows and columns to generate DTMF tones for use with a standardchteiemetwork.

The rows and columns have 4 pins of input each, and a tone is generated when one of the pins are
pulled low. For a valid DTMF tone to be generated, one row and one column must be selected at the
same time. If more than one row and/or colunmselected, no tone is generated.

The NTE1690 is interfaced by the microcontroller using a 74LS139 dual pat¢kagérie decoder /
multiplexer. The microcontroller sends out a 4 bit data command, as well as a 2 bit control command, on
P2 Figure2). The control command turns on the 74LS139, which then converts the 4 bit data into two 4
bit data commands, one for rows and one for columns, which the NTE1690 can understand.

The decisiond use a 74LS139 resulted in a reduction of pins from 8 to 6, saving 2 pins for other
purposes.

Additional data on the NTE1690 and the 74LS139 can be found in Appendix C.
7415148 8-t0-3 line encoder / multiplexer

When a button on the keypad is depressedeaf the 8 input pins on either of the 74L.S148s is lowered.
The encoder then takes that 8 bit byte and converts it into a 4 bit nibble. This nibble is then sent to the
microcontroller for processing.

To save /O pins on the microcontroller, the keypadtsrfaced through two 80-3 decoders (74LS148)
almost halving the pin count from 12 to 7. The decoders are in turn connected to PO, utilizing pins P0.0
through PO.6.

Figure 3 shows a list of available key presses and their corresponding binary inpaiimiactbcontroller
after being processed by the encoder.
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1% encoder

2" encoder

Key

1111
0111
0011
0101
0001
0110
0010
0100
0000
1111
1111
1111
1111

111x
111x
111x
111x
111x
111x
111x
111x
111x
011x
001x
010x
000x

None

[uy
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Figure3: Microcontroller keypad inputs

Because there are only 12 total combinations, the most significant bit of the second encoder is
unconnected. Since the first encoder covers 8 possibilities (1000 thibldh), the second only needs
to cover an additional 4 combinations (100 through 111).

Additional data on the 74LS148 can be found in Appendix C.

74LS173 D-Type flip -flops

To allow the sensors to detect both regular breaches, as well as wires cut or disteshrthe sensors
have two loops running in the wires. These two loops are then both connected to-Ggepdflipflop.

Both flipflops have their outputs set to tstate, and the microcontroller then switches between turning
on either number one, or nuber two, to check for breaches. This reduces the amount if input pins
needed from 8 (2 bits per sensor, 4 sensors in total) to 6 (1 bit per sensor, 4 sensors in total, plus 2

control bits).

The datasheets for the 74LS173 can be found in Appendix C.

Keypad

The keypads a 13 pin, 12 button keypad where each button has its own pin. The additional pin is for

Db5® L YSI ad2yBXSwmIdgdi s VRS D k&

Ay

(KAOLYSdpad 9 OK

resistor, leaving each pin high when the kegpanot pressed. When a key is pressed, the

corresponding pin is grounded.

Signals from the keypad are received by two 74LS148, which process them before sending them to the

microcontroller.

The keypad does not have any datasheets available.
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LCD DOsplay

¢KS [/5 RA&LIX I Aa | ayvYlrtft mc OKFNIXOGSNIoe w fAYyS
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character format of 5x7. Its dasheet can bdound in Appendix C

The display is connected the microcontroller directly, utilizing P3 as the data bus and pins P1.4, P1.5
and P1.6 as the control lines.

Power Supply Board

The Pwer SupplyBoard is responsible for delivering +5V and +12V toGbatrol Panel Mther Board.

It has a fairly simple design, utilizing a voltage controller to reduce the voltag¥dtis; a capacitor to

Of Sy GKS @2td13S FyYyR YIS &adiNBE A6GQa aitSIrRez (g2
as a pushutton for ON/OFF control.

The schematic for the Power Supply Board can be found in AppenfieRBlatasheets used for the
components of the Power Supply Board can be found in Appendix C.

External Devices Control Board

The Eternal Devices Control Boarsliesponsible for controlling any external devices that cannot be
controlled by the microcontroller directly due to current sourcing restrictidrig siren and the buzzer
are both controller by this board.

The control circuits for the siren and the buzaee almost identical, however it is worth to note that the
siren runs using the 12 Volt supply, where as the buzzer uses the 5 Volt Siphare each controlled
by a single transistor, which allows current to flow when a control signal is receivadteo
microcontroller. The transistor control circuit was designed using calculations derivedHi®nes,
Transistor Circuitgnd (Hewes, Transistors)

The schematic for the External Devices @arBoard can be found in AppendixTBe datasheets used
for the components of the External Devices Control Board can be found in Appendix C.

Motion sensors

¢CKAa éé)/éQNJ C)Z)fé)\él"]é 2F | avYl fft I'Wtﬁﬁoml'oﬁﬂi\é R2Y
the front half of a circuit board. On the back hsitsa small blacllastic connectgraboui ©¢ 6A RS> oyé
f2y3 YR 0¢é¢ Ay KSAIKGO

The sensor is connected to the main control panel using a regulab E&lernet cable. It carries the 5V
supply voltageGround connection, a sensor output signal and a broken wire signal.
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Reacting to changes temperature using Infrared technology, the motion sensors can pick up intruders
and send a signal to the main control panel. Should the wires be cut or unpluggeantar break
signal will not reach the main control panel, and also cause it to trigger the alarm.

The motion sensors can detect motion up to 20 ft. away and should be mounted in the corner of a room
close to the ceiling for maximum effect.

The datasheetfor the motion sensors can be found in Appendix C.

Door sensors

¢tKS R22NJ aSyaz2zNaR INB (g2 f2y3 0 dziplasfit ddpsBedOnsdid 0 2 dzii wm
a magnetic switch, while the other is a magnet. The switch has wires connected td,i@srehthese are

again connected to a small circuit board with also has a small black connector identical to the ones

found on the motion sensor board.

By mounting the two capsules close together, the magnet on the door and the switch on the door
frame, the sensor will send a signal to the main control panel whenever the door is in closed position.
This way the system will always know if the doors are opened.

The door sensors also have an identlwaken wire signal, in case the wires should be cut or
disconnected.

The datasheets for the magnetic door sensors can be found in Appendix C.

Siren

¢tKS aANBY LINPOPARSA Fy FdzZRAOGES FEFNY 6KSY |y Ayl NYz
Gdzodzf F NJ o2R& 27F | 02dzi H dwyite, wRalblac dtta&chidient ot kh& badklfoh y K 2 dz
mounting to wallsor ceilings. The siren is mounted away from the control panel, preferably in a location

where it can be heard from outside.

The sirercan operateébetween6 ¢ 12 VDC, with an internal resistaaof 8 Ohms and a power of 15
Watts. It is controlled by the External Devices Control Board.

Buzzer

Thebuzzeh & | OANXDdzZf  NJ 62EX | 62dzi HEé AY -gRohédYoSe(@NJ | yR |
about 2.8kHz)when activatedThe buzzer is moued in close proximity with the Control Panel Mother

Board, because it provides feedback as to when to enter the password into the keypad.

The buzzer can operate betweerg 20 VDC. In this project it is used with a 5 Volt supply, which will

result in asound level of just above 90dB.detailed datasheet can be found in Appendix C.
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Process Analysis

General description

This analysis @esigned to explain the inner workings of the alarm system, so that the user can have an
in-depth understanding of howifferent actions are accomplished. It is intended for an audience with a
technical electronics background.

Please refer to the flow charts in Appendix A while reading this section.

Initialization

When the system is first startethe system goes throughshort initialization period before it can be
used. During this period it sets and clears control bits and saves counters and other information in
memory.

There is also a short delay before the LCD is initialized (as required by the LCD display). Oswlayhe d

Ad AYAGAFEATSRI Al A& GdzNYV SR Avan beysden drigure@Blthd A G A | £ AT
system sets an init flag and starts Timer 2. #rtlgoes into a loop waiting for either the init flag to be

cleared by Timer 2 (after 25 seconds) or the user to press a key.

Once either of those events happens, the timer is stopped, the init flag cleared and the system enters
unarmed mode.

Unarmed mode

In unarmed mode, the system simply sits inemdless loop waiting foeither a * or # key pres@-igure
33). Once a key press is detectéite system checks whether it was a * or a #. If it was a *, it enters the
alarm operation phasd=jgure34), while if it was a # it enters the changing settings ph&sgu¢e35).

Armed mode

Armed mode in its entirety is depicted diigure34. As we can see, the system enters from the top and
prompts the user to choose either away mode or home mode. Based on the decision of the user, the
system sets pclears a series of 4 flags in memory. These flags are used later in the program flow.

After setting the flags, the system is armed and goes into a continuousMbere it checks if sensors
are breached, if wires are cut/disconnected, or if user presssdkeys.

If the user presses any keys, the system starts comparing the digits pressed to the stored password.
After four key presses, the system either rejects the password or accepts it. If the password is accepted,
the system clears any alarm/delay bitdops the timer and goes back into the unarmed mode loop

11
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(Figure33). If the password was rejectettie system will check alarm bit 2, alarm bit 1 and the déiay
in that order. Since no sensors have been triggered, all three bits will be false (cleared) and thus the
system goes back to the continuous loop where it checks for breaches sensors, wires cut, or user input.

When the system is running in this loop, ithi@st one sensor at a time. First it checks whether the
aSyaz2N) Aa SyrofSR® LT AiGQa y20 SylroftSRZI AlG gAff
whether it is triggered or not. If the sensor is not triggered, it will check if the s been cut /

disconnected. If the wire is still connected, it will go back to testing sensors.

If a wire has been cut or disconnected, the system will immediately trigger the alarm without any delays.

If a sensor has been triggered, the system willycthiat particular sensors delay into memory, set a
delay bit and start the timer. The timer will count down the delay, and once it reaches zero laidrm
will be set.The buzzer will also be activated at this point, to notify the user that a sensdreleas
breached.

After setting the delay bit, the system checks if alarm bit 1 has been set. If the timer is still counting
down, the system will test for user input. It will then continue to loop between testing for alarm flag 1,
and testing for user inputf no input is given, the timer will eventually reach zero and set alarm flag 1.
The program will break out of the loop, and instead set alarm bit 2, clear alarm bit 1, then activate the
siren and call the phone number.

If the user pressed a key beforesttimer reached zero, the program enters the same password
verification loop as when the system was armed but no sensors were breached. The difference here
would be that the delay bit would be set and therefore instead of returning to the sensor bregeh loo
upon a wrong password, it returns to th@p where it checks for alarm bit 1 and user ingfithe user
inputs a correct password, the outcome is identical as before (e.g. the system is deactivated).

The system will continue to check the alarm bit eifahe user has not entered a full 4 digits for a
password. Thus, you cannot stall triggering the alarm by simply hitting one button and leaving.

Once the alarm has been triggered (alarm bit 2 is set), the system will set a timeout flag and start a
countdown using the timer. It will then sit in a loop where it checks for user input, then checks if the
timeout flag has been cleared. If the user enters any digits, the system will jump to the same password
checking code as before. If the correct passwordtered, the system will be deactivated. If an

incorrect password is entered, the system will test alarm flag 2 and since this is now set (unlike before) it
will reset the timeout counter, and then go back in a loop where it tests for user input and tirflagut

to be cleared.

If the timeout countdown reaches 0 before a correct code has been entered, the system will clear the
timeout flag and print a message on the display saying the alarm was timed out. It will then deactivate
the alarm as if it had been detivated using a correct password. The default thndgs hardcoded to 5
minutes.

12
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Changing settings

The changing settings phase is showrFigure35. The user is prompted if they want to change the

phone number stored. If the user presses * they are taken to a second screen where they are prompted

to enter their new phone number.Once RIA A ia KI @S 06SSy SyiSNBRI (KS &
aSiiAy3aég O2yTFANXNIGAZ2Y aONBSy> dzalRy 6KAOK (G(KS dza$s
continue.

If the user chose # instead, the system displays a message asking if the user wants éatlobang

password stored. If the user presses * they are taken to a second screen where they are prompted to
SYGSN) GKSANI ySg LI aag2NRe® ! FGSNIn RAIAGA KIS 06SS
aSihdAy3aé O2yTFTANNI GA 2 yakayGouBnSnyie. s KSNB (KSe& Ydzaid LINB

If the user chose #, they are taken to a screen where they are asked if they want to change their long
distance settings. If the user presses *, the program will prompt the user if they want to skip area code,
or include area code. Ihe uses presses * the area code will be skipped, if the user presses # the area
code will be included. After that the user will be prompted with the same confirmation screen as in the
other two examples.

If the user chose # before, they will be promptethiéy want to set the sensor delays. If the user

presses *, the program will ask the user to enter a 2 digit number signifying the number of seconds that
particular sensor is to wait before triggering the alarm upon sensor breach. After the user haglentere
four 2 digit numbers, the confirmation screen will be displayed.

If the user chose # at the previous choice, the user will be prompted if they want to enable or disable
sensors. If the user presses * on the keypad,dy&tem will prompt the user to enébor disable one

sensor at a time using the * and # buttons. The first four choices will affect sensors in away mode, while
the next four will affect sensors in home mode.

If the user chose # at the last choice, the system will return to unarmed mode.

13
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Operating instructions

The Home Alarnguards the home from intruders when it is
properly configured. This section will aid in configuring and using
the system in an efficient manner.

Arming the system

To enable the system to deteitttruders, it must first be armed.
The following steps will guide you through the procedure for
arming the system.

1. Make sure the system is on and functioning. You should
see a screen similar teigure4.

2. Press * on the keypadou should see a screen similar to
Figureb.

3. Press 1 to enter Away mode, or press 2 to enter Home
mode.You should se a screen similar tBigure6.

The system is now armed and ready to detect intruders.

Disarming the system

To stop the alarm system from triggering alarthe alarm system
needs to be disarmed. The following steps will guide you through
the procedure for disarming the system.

1. Make sure the system ia anarmedstate. The displg
should look similar té-igure6. If a sensor has been
triggered, the display should look likégure8.

2. Enter the passwordsing the kypad If yousee a screen
similarto Figure4, you can skip the next step.

3. If you entered the password incorrectly, you will see a
screen similar td-igure?. In this case repeat step 2.

The system is now disarmed, and will not detect intruders.

Disabling the alarm

Once the alarm has been triggered, it must be disabled for the
siren and buzzer to stop sounding. You should memorize these
steps to quicker turn off the alarm in such a situation.

14

System Unarmed
*= ARM # = MENU

Figure4: System in unarmed mod

1 = Away mode
2 = Home mode

Figure5: Choose mode

System is armed!
Enter code:

Figure6: System in armed mode

WRONG CODE!
Enter code:

Figure7: Incorrect code entered

SENSOR BREACHED
Enter code:

Figure8: System breached state
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1. Ensure the alarm is sounding. You shadd a screen
similar toFigure9.

2. Enter the passwordf the siren and buzzer deactivate
and you see a screen similark@ure4, you can skip the
next step.

3. If you entered the password incorrectly, you will see a
screen similar td-igure?. In this case repeat step 2.

The system is now disarmeahd will not detect intruders.

Connecting a sensor

The alarm system supports up to 4 sensors attached at any one
time. To remove a sensor, follow these steps:

1. Locate an empty slot on the Control Panel Mother Board.
The sensor connectors are in the lowelt leorner of the
board, as shown ifrigurel0.

2. Plug the Ethernet RIb contact into the empty slot. There
aK2dzZ R 6S I &atA3KG aOf A0 ¢
firmly plugged in.

The sensor is now installed, however you must enatidesensor
using the steps outlines in the Enable / Disable section of the
operating instructions.

Disconnecting a sensor

If there are more sensors connected to the system then required,
one or more of the sensors can easily be removed. To remove a
sensor follow these steps:

1. Disable the sensor using the steps outlines in the Enable /
Disable sensors section of the operating instructions.
Ensure you have disabled the sensor for both modes.

2. Locate the Ethernet Rib contact for the sensor you wish
to unplug.The sensor connectors are in the lowelt le
corner of the board, as shown Kigurel0.

3. There is amall tab on the R45 contact, as shown in
Figurell. Presst and pullthe contactout of the
connector.

The sensor is now removed from the system.

15

ALARM!
Enter code:

Figure9: System in alarm state

FigurelQ: Sensor connectors

Uz andyate

Figurell: Sensor contacts
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Changing the stored phone number

The system is configured to call a numbdren the alarm is
triggered. The following steps will guide you through the process
of saving a phone number in memory.

1. Ensure the system is on and functioning. You should see a
screen similar td-igure4.

2. Press # until you see the screen similaFigurel?2.

Press *. You should see a screen simildfiturel3.

4. Enter in your new phone number using the kegipilake

w

AdNB &2dz SYGSNI Ftt wmm ydzYo SKES, Sis tnoning the naw 2 &

distance call or not.

5. Once all 11 numbers are entered, you should see a screen
similar toFigurel4.

6. Press any key to save the settings. You should see a screen
similar toFigure4.

The new phone number has now been saved into the
microcontroller.

Changing the stored password

The system can be configured with a custom password for
disabling the alarm. The following steps will guide you through the
procedure of changing the password.

1. Ensure the system is on and functioning. You should see a

screen similar td-igure4.

Press # until you see a screen similaFigurels.

Press *. You should see a screen simildfigurel6.

Enter in your new password, 4 digits long.

hy OS @2 dzQ@S"dyiy, yioS dBuR seé & Breem

similar toFigurel?.

6. Press any key to save the settings. You should see a screen
similar toFigure4.

a s NN

The password has now been saviiéxt time the alarm is
deactivated, the new password must be used.
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Set phone number
*= SET # = NEXT

Figurel2: Changing the phone
number

Enter new number

number

Saving settings:
13065551234

Figurel4: Saving phone settings

Change password
*= SET # = NEXT

Figurel5: Changing the passwortc

Enter ne w pass.

Figurel6: Entering the password

Saving settings:
1234

Figurel7: Saving password
settings
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Set long distance preference

The system can be used to call both long distance calls and local
area code calls. These steps will aid you in enablirtisabling

long distance calling. i} SeStIIEO_Pg disNt.EXT

1. Ensure the system is on and functioning. You should see a Figure18: Set long distance

screen similar td-igure4. preference
2. Press # until you see a screen similaFigurel8.
3. Press *. You should now see a screen simil&igarel9. Skip area code?
4. To omit tte area code when calling, press *. To include *=Yes #=No

area code when calling, press #. You should see a screen  r;,1e19 skip area code
similar toFigure20.
5. Press any key to save the settings. You should see a screen

similar toFigure4. Saving settings:
Incl. area code

The system has now been configured to inclumteskip the area _ . .
. Figure20: Saving long distance
code when calling. settings

Set sensor delays Set sensor delay
* = SET # = NEXT

Each sensor can be programmed with an individual alarm trigger

delay. Follow the steps outlines below to set the delays. Figure21: Set sensor delays

1. Ensure the system is on and functioning. You should see a
screen similar td-igure4.
2. Press # until you see a screen similaFigure21.

Delays (00 - 99):

Press *. You should now see a screen simil&igare22. Figure22: Entering sensor delays
4. Enter in the delays in seconds for each sensor separately,

w

starting with the sensor connected to the furthest left on Saving settings:
the Control Panel Mother Boa.lrc.j (as stmoinFigurel0). 53 44 12 33
Each delay must be double digits.
5. After all four delays have beamtered inyou should see a Figure23: Saving delagettings

screen similar td-igure23.
6. Press any key to save the settings. You should see a screen
similar toFigure4.

The new sensor delays have now been saixt time a sensor is
breached, it will be delayed for the set number of seconds before
triggering the alarm.

17
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Enable / Disable sensors

In some cases you may wish to disable sensors in a certain mode.
For instance, in home mode you may not want the motion sensors
to trigger if you arm the system while in the house.

1.

w

Makesure the system is on and functioning. You should
see a screen similar teigure4.

Press # until you see the screen similaFigure24.

Press *. You should see a screen simildfigure25.

The system will allow you to enable or disable each sensor
separately starting with the sensor connected to the
furthest left on the Control Panel Mother Bak(as shown

in Figurel0). The first four entries are for away mode, the
last four are for home mode.

Once all 8 settings have been set, you should see a screen
simiar to Figure26.

Press any key to save the settings. You should see a screen
similar toFigure4.

The sensors have now been enabled / disabled. A sensor will only
trigger an alarm if it is enabled in the mode that is selected when
arming the system.

Sensors can be removed from the system (using the instructions in

iKS
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if it has been disabled from both the away mode and the home

mode.
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Sens. Enbl/Dsbl
* = SET # = NEXT

Figure24: Enabling / Disabling
Sensors

Awy Hom: *=Y #=N

Figure25: Enabling / Disabling
individual sensors

Saving settings:
****##**

Figure26: Saving Enable / Bable
settings
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Appendix A: Source Code

Thissection contains all the source code written to control the SST89C54 microcontroller used in this
project.

19
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; Name : main.a51
Programmer : Frode

; Date : April 2008

; Course : PROJ 222

; For : Home Alarm System Main Control

Aarebrot

Z$n0mod51

$include (reg52.inc)

; st andard 8052 reg no SST IAP

; Module name (optional)

NAME

EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN

PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC
PUBLIC

KEYPAD
SIREN
BUZZER

STACK

BYTE_RAM

COUNTER:
INIT_DOWN:
BAR_COUNTER:
TEMP_ASCII:
ASCIl _RESULT:

CODE_TEMP:

DELAY_COUNTER:DS

20

MAIN
CODE(LCDSETUP)
CODE(LCDWRITE)
CODE(CLRDISP)
CODE(SETLINE1)
CODE(SETLINE2)
CODE(TIMER)
CODE(TIMERSETUP)
CODE(AOUT)
CODE(COUT)
CODE(BIN2ACSII)
CODE(GETKEYS)
CODE(CALLNUMBER)
CODE(CHECKSENSORS)
CODE(IAP)

COUNTER
INIT_DOWN
BAR_COUNTER
DELAY_COUNTER
DELAY_DECADE
DELAY_DECADE2
TRIG_SENSOR
LONG_DIST
LONG_DIST_SKIP
T_OUT_BIG
T_OUT_SMALL
INIT_FLAG
TONE_FLAG
PAUSE_FLAG
DELAY_FLAG
ALARM_FLAG
TIMEOUT_FLAG
SENSOENABLED
SENS1ENABLED
SENS2ENABLED
SENS3ENABLED
ASCII_RESULT
TEMP_ASCII
SETTINGS_TEMP

EQU PO
EQU PO.7
EQU P1.7

SEGMENTDATA
RSEG STACK
DS 20

SEGMENDATA
RSEG BYTE_RAM

DS
DS
DS
DS
DS
DS

RPRWOWWR R R

; LCD -> Setup LCD

; LCD - > Write to display

; LCD - > Clear display

; LCD - > Set display to line 1

; LCD - > Set display to line 2

; Timer - > Run timer routine

; Timer - > Setup timer

; Output - > Write contents of A

; Output - > Write contents of A

; Convrt - > Convert from Bin2Ascii
; Keypad - > Get key presses

; DTMF - > Call phone number

; Sensor - > Check for sensor breach
; AP - > Program memory block

; Loops in timer

; M otion sensor init countdown

; Progress bar for initilization

; Countdown for delay

; Decade countdown for delay

; Decade countdown for timeout delay
; Sensor that was triggered

; Length of long distance

; Length of start to skip

; Big timeout counter (min)

; Small timeout counter (sec)

; Set when initializing

; Set when generating tone

; Set when pause between tones

; Result of ASCII conversion
; Temp storage for ASCII conversion
; Temp storage for settings

; The keypad input is port O
; Siren on/off
; Register master reset

; STACK goes into IDATA RAM.
; switch to STACK segment.
; reserve your stack space

; segment for DATA RAM.

; Number of loops elapsed in timer
; Countdown for initialization
; Countdown for progress bar

; Temp storage of code input
; Delay countdown
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DELAY_DECADE: DS 1
DELAY_DECADE2: DS 1
T_OUT_BIG: DS 1
T_OUT _SMALL: DS 1
TRIG_SENSOR: DS 1
LONG_DIST: DS 1
LONG_DIST_SKIP: DS 1
MENU_SELECTIONDS 2
SETTINGS_TEMP: DS 25
SETT_SENSENBL: DS 1
BIT_RAM SEGMENBIT
RSEG BIT_RAM
INIT_FLAG: DBIT 1
TONE_FLAG: DBIT 1
PAUSE_FLAG: DBIT 1
DELAY_FLAG: DBIT 1
ALARM_FLAG: DBIT 1
ALARM_FLAG 2: DBIT 1
WRNG_CODE_FLAGBIT 1
MODE_FLAG: DBIT 1
TIMEOUT_FLAG: DBIT 1
SENSOENABLED: DBIT 1
SENS1ENABLED: DBIT 1
SENS2ENABLED: DBIT 1
SENS3ENABLED: DBIT 1

; Delay for one second per delay count

; Same as above, but for timeout
; Counter for timeout delay

; Counter for timeout delay

; Sensor that was triggered

; Length of long distance

; Length of start to skip (for area code)

; Address of menu selection we're at
; 25 bytes temp storage for settings
; To be used during IAP

; Set bit or not

; segment for BIT RAM.

; switch to this bit segment

; Set during initialization

; Set when generating DTMF tone
; Set when pausing between tones
; Set when counting down sensor d
; Set to trigger alarm

; Set after alarm is triggered

; Set when user entered the wrong code

; Decides if home or away
; Set when

1

1
1
1

; Provide a JMP to start at the reset

; You may use this style for interrupt service routines -
8 byte areas reserved for interrupts.

75 -

address (address 0) in the main module.
it jumps around the

CSEG AT O
JMP START
ORG 2BH
JMP TIMER
ORG 30H
USING 1
USING O

; absolute Segment at Address 0
; reset location (jump to start)

; leave room for interrupts

; state register_ bank used
; for the following program code.

; Stored Content
; M = Messages

; P = Program Settings

; U = User Settings

M_INIT:
M_IDLE_TOP:
M_IDLE_BOT:

M_ARM_AWAY:
M_ARM_HOME:

M_ARMED_TOP:
M_ARMED_BOT:

M_SENS_BREACH:DB
M_CODE_ERROR: DB

M_ALARM:

M_TIMEOUT_TOP: DB
M_TIMEOUT BOT: DB

M_SETTINGL:
M_SETTING2:
M_SETTING3:
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DB " Initializing "
DB " System Unarmed "
DB "™ =ARM # = MENU"

DB "1 =Away mode "
DB "2 =Home mode "

DB "System is armed!"

DB "Enter code: "
"SENSOR BREACHED!"
" WRONG CODE "
DB " ALARM! "

"ALARM TIMED OUT!"
"Any key to reset”

DB "Set phone number"
DB "Change password "
DB " Setlong dist. "

;16
;16
;16

;16
;16

;16
;12
;16
;16
;16
;16
;16
;16
;16
;16

waiting for alarm to timeout

elay
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M_SETTING4: DB
M_SETTINGS: DB

M_NEWRSS: DB
M_NEWNUMBER: DB
M_NEWLONGDISTDB
M_NEWLONGDISTDB
M_LONGYES: DB
M_LONGNO: DB

M_SET_SENS: DB
M_SENS_ENABLELDB

M_SETTSAVED: DB
M_SELECT: DB

; Default settings

; When the chip is programmed from blank state, these need to be uncommented
After being ran one time, and settings saved, chip can be reprogrammed

"Set sensor delay”
"Sens. Enbl/Dsbl "

"Enter new pass. "
"Enter new number
"Skip area code? "
“*=Yes #=No"
"Incl. area code "

" Skip Area code "

"Delays (00 -99):"
"Awy Hom: *=Y #=N"

"Saving settings:"

"* = SET # = NEXT"

; with these settings commented out

;U_PHONE: DB
;U LONG_DIST: DB
;U LONG_SKIP: DB
;U_CODE: DB
;U_SENSOR1: DB
;U_SENSOR2: DB
;U_SENSOR3: DB
;U_SENSCR4: DB

"1306 5555555"

;ENABLEDSENSORS:DB11110011B

;16

; Phone number to call

; Length of phone number (7or11)

; length to

skip at start (4or0)
; Disable alarm password

; Alarm time delay sensor 1 mode 1
; Alarm time delay sensor 2 mode 1
; Alarm time delay sensor 3 mode 1
; Alarm time delay sensor 4 mode 1

; enabled sensors

; If the default settings are uncommented, these must be commented
; If the default settings are commented, these must be uncommented

U_PHONE EQU
U_LONG_DIST  EQU
U_LONG_SKIP  EQU

U_CODE EQU
U_SENSOR1 EQU
U_SENSOR2 EQU
U_SENSOR3 EQU
U_SENSOR4 EQU
ENABLEDSENSORE&EQU
; 0 = disabled

; 1 = enabled

; left nibble = away mode

O0F440H
OF44BH
OF44CH
OF44DH
OF451H
O0F452H
OF453H
O0F454H
OF455H

; right nibble = home mode

; door,  door, motion, motion, door, door, motion,

DUMMY: DB

START:

MOVSP, #STACK- 1

; 0 byte offset

; 11 bytes offset
; 12 bytes offset
; 13 bytes offset
; 17 bytes offset
; 18 bytes offset
; 19 bytes offset
; 20 bytes offset
; 21 bytes offset

motion

; 22 bytes offset
; dummy text

; assign stack at beginning

INITIALIZATION

System is starting up
Set some system variables, wait for LCD to be ready
Set a delay for motions sensors to settle

CLR
SET
SET
SET
SET
SET

22

SIREN
B BUZZER
B pP2.7
B P2.6
B P2.5
B P2.4

; Turn off siren

; Disable buzzer (NPN so inverted)
- Type registers

; Disable D

; Disable encoders

i
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SETB INIT_FLAG ; Set initializ ation flag

CALL DELAY ; initialize LCD

MOV DELAY_DECADE, #10D ; 100ms x 10 = 1 second
MOV DELAY_DECADEZ2, #10D ; 100ms x 10 = 1 second
MOV T_OUT_SMALL, #60D ; 60 seconds

MOV T_OUT_BIG, #5D ; 5 minutes
CALL LCDSETUP ; Make LCD ready for input
MOV PO, #07FH ; Set port O to input

; Not pin 7 though, that's the siren

MOV DPTR, #M_INIT ; put in address of ascii value start
CALL DISP160OUT ; Write

CALL TIMERSETUP ; Setup timer
CALL SETLONGDIST ; Set length of long distance variable

MOV COUNTER, #00H ; Clear RAM address
MOV INIT_DOWN, #0FFH; Set delay

MOV BAR_COUNTER, #10H ; Set bar counter
SETB TR2 ; Start timer

CALL SETLINE2 ; Set active line t 02
COUNTDOWN:

MOV A, BAR_COUNTER

CINE A, #00H, SKIP_PROG_BAR ; check barcounter

MOV BAR_COUNTER, #10H ; once it hits O, reset it
MOV A, #>' ;put>in A
CALL LCDWRITE ; write A

SKIP_PROG_BAR:
CALL  GETKEYS
CINE  R2, #00H, SKIPINIT

MOV A, INIT_DOWN ; Move init counter into a

JINZ COUNTDOWN ; check is 0, rinse if not
SKIPINIT:

MOV INIT_DOWN, #00H ; Clear it, just in case

CLR TR2 ; Stop counter

CLR INIT_FLAG ; No longer initializing

CLR ALARM_FLAG ; We don't want alarm to go off

CALL CLRDISP ; Clear display again

UNARMED

System is in unarmed state, waiting for user input
Two possibilities

1. Arm system
2. Enter menu

Wait for user input, then jump to code that user requested

UNARMED:
MOV DPTR, #M_IDLE_TOP ; putin address of ascii value start
CALL DISP160UT ; Write
CALL SETLINE2 ; Set active line to 1
MOV DPTR, #M_IDLE_BOT ; putin address of ascii value start
MOV R6, #16D ; Le ngthis 16 bytes
CALL AOUT ; Write

; spin here waiting for any input

RINSE:
MOV R2, #00H ; Clear R2, in case of leftovers
CALL GETKEYS
CJINE R2, #00H, PREARM; User keypress, see what they want
JMP RINSE ; o input, go again

23
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ARMING SYSTEM & ARMED STATE

User requested to arm system
; Set message on LCD, arm syst em then continously poll sensors

Wait for sensor breach or user deactivation input

PREARM:

PREARMRINSE:

CINE

MOV
CALL
CALL
MOV
MOV
CALL

CLR
CLR
CLR
CLR

MOV
CALL
CJINE
JMP

LIMP_STARTMENU:

R2, #0BH, LIMP_STARTMENU ; Check for *, if not then go to menu and chec

DPTR, #M_ARM_AWAY ; put in address of ascii value start

DISP160UT ; Write

SETLINE2 ; Set active line to 1

DPTR, #M_ARM_HOME ; put in address of ascii value start
R6, #16D ; RESERVE 4 BYTES FOR CODE INPUT
AOUT ; Write

SENSOENABLED ; Clear all sensors

SENS1ENABLED

SENS2ENABLED

SENS3ENABLED

R2, #00H ; Clear R2, in case of leftovers
GETKEYS ; check for keypress

R2, #00H, PRESETMODE ; User keypress, see what they want
PREARMRINSE ; no input, go again

JMP STARTMENU ; Long jump, CINE is only short
; This needs to be close to the CINE
PRESETMODE:
CLR C
MOV DPTR, #ENABLEDSENSORS
MOV A, #00H
MOVC A, @A +DPTR ; Move sensors into A
JMP SETMODE1 ; Not really needed
SETMODEZ1:
CINE R2, #01H, SETMODE2 ; Check for 1, if not then check for 2
JMP SETSENSORS
SETMODEZ2:
CINE R2, #02H, UNARMED ; Check for 1, i f not then check for 2
SWAP A ; Switch so we rotate right nibble left
SETSENSORS:
RLC A ; rotate sensor 0 into carry
JNC NOTSETO ; if it's O, the sensor is disabled
SETB SENSOENABLED ; Enable sensor 0
NOTSETO:
RLC A ; rotate sensor 1 into carry
JNC NOTSET1 ; if it's O, the sensor is disabled
SETB SENS1ENABLED ; Enable sensor 1
NOTSET1:
RLC A ; rotate sensor 2 into carry
JNC NOTSET2 ; if it's O, the sensor is disabled
SETB SENS2ENABLED ; Enable sensor 2
NOTSET2:
RLC A ; rotate sensor 3 into carry
JNC ARM ; if it's O, the sensor is disabled
SETB SENS3ENABLED ; Enable sensor 3
ARM:
MOV DPTR, #M_ARMED_TOP; put in address of ascii value start
CALL DISP160OUT ; Write
PREARMED:
CALL SETLINE2 ; Set active line to 1
MOV DPTR, #M_ARMED_BOT; put in address of ascii value start
MOV R6, #12D ; RESERVE 4 BYTES FOR CODE INPUT
CALL AOUT ; Write
; system is fully armed, spin here while waiting for acti on
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ARMED:
CALL
JB

JB
CALL

CINE
JMP

CHECKSENSORS ; Poll sensors
DELAY_FLAG, DELAYED_ALARM ; Sensors triggered
; Go to delayed alarm

ALARM_FLAG, ALARM ; Sensor wires cut
; Sound alarm!
GETKEYS ; Check of input
R2, #00H, CHECKCODE ; Check for user code input
ARMED ; poll again

DELAYED ALARM AND FULL ALARM

; Sensor was triggered!

; Send message to LCD, then loop in a delay waiting for input
; If delay expires, trigger alarm
; If code input, check if correct code

; Check mode flag
; if mode 0, do like now

; if mode 1, add whatever address difference is (most likely 4)

; that

; check to see if sensor is enabled

DELAYED_ALARM:
MOV
MOV
MOvC
MOV
SETB

MOV
CALL
CLR
PRECODEWAIT:

CALL
MOV
MOV
CALL

; wait for user to disable alarm

CODEWAIT:
JB
CALL
CJINE
JMP

; alarm was triggered!

ALARM:
CLR
CLR
SETB
MOV
SETB
CALL

CALL

MOV
CALL

PRECODEWAIT_ALARM:
CALL
MOV
MOV
CALL

SETB
SETB
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DPTR, #U_SENSOR. ; Move address of delays to DPTR

A, TRIG_SENSOR ; Move triggered sensor into A

A, @A + DPTR ; Move delay into A
DELAY_COUNTER, A ; Move into memory for countdown
TR2 ; Start timer

DPTR, #M_SENS_BREACH; put in address of ascii value start
DISP160OUT ; Write

BUZZER ; Sound buzzer (NPN so inverted)
SETLINE2 ; Set active line to 1

DPTR, #M_ARMED_BOT; put in address of ascii value start
R6, #12D ; RESERVE 4 BYTES FOR CODE INPUT
AOUT ; Write

ALARM_FLAG, ALARM ; If bit was set, go to alarm

GETKEYS ; Get key input

R2, #00H, CHECKCODE ; If there was input, see if i
CODEWAIT ; Nothing happened, rinse and repeat
DELAY_FLAG ; Clear delay flag, we're no longer in delay
ALARM_FLAG ; Clear alarm flag, we're already in alarm mode

ALARM_EAG_2 ; Setalarm flag
DPTR, #U_PHONE ; Set DPTR to phone number
SIREN ; Sound siren
CALLNUMBER ; Call phone number
; This stops the timer
SETLONGDIST ; Reset length of long distance variable

DPTR #M_ALARM ; put in address of ascii value start
DISP160UT ; Write

SETLINE2 ; Set active line to 2

DPTR, #M_ARMED_BOT; put in address of ascii value start
R6, #12D ; RESERVE 4 BYTES FOR CODE INPUT
AOUT ; Write

TIMEOUT_FLAG ; Set this so alarm doesn't sound forever
TR2 ; Start timer for timeout

t matches pwd
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; wait for user to disable alarm
CODEWAIT_ALARM:

CALL GETKEYS
CJINE R2, #00H, CHECKCODE
JNB TIMEOUT_FLAG, TIMEOUT_ALARM
JMP CODEWAIT_ALARM
DEACTIVATING ALARM
User is entering code to dea ctiveate alarm

; Check input, compare to stored password

; Turn off alarm if it is correct code
CHECKCODE:
MOV DPTR, #U_CODE ; Move address of first char into DPTR
MOV B, #04H ; Set counter
CLR WRNG_CODE_FLAGCIlear wrong code flag
CHECKNEXT:
MOV A, #2AH ;Put*in A
PUSH B ; Save B
CALL LCDWRITE ; Write to LCD
POP B ; Recover B
MOV A, #00H ; Clear A
MOVC A @A +DPTR ; Move code into A
MOV CODE_TEMP, R3 ; Move inputed char to memory
CJINE A, CODE_TEMP, NOGO ; Not equal... Sorry
CONT_NOGO:
INC DPTR ; Increment DPTR address pointer
DJINZ B, GETNEXTKEY ; Get next key if not end of count er
JMP FINAL_CHECK ; Check if any was wrong
GETNEXTKEY:
JB DELAY_FLAG, SKIPCHECKALARM If delay flag is on, then no alarm
; If it's off, check alarms
JB ALARM_FLAG_2, SKIPCHECKALARM; Alarm has already been triggered,
; ho need to trigger it again
JB ALARM_FLAG, ALARM ; Alarm triggered while waiting for input
SKIPCHECKALARM:
PUSH DPH ; Save DPTR
PUSH DPL A
CALL GETKEYS ; Get input
POP DPL ; Retrieve DPTR
POP DPH A
CINE R2, #00H, CHECKNEXT ; See if there was a keypress
JMP GETNEXTKEY ; There wasn't any input, check again
FINAL_CHECK:
JB WRNG_CODE_FLAG, ALARM_OR_DELAY
;N --  Wrong code, check if alarm is still active
JMP EXITALARM ; Turn off alarm

ALARM_OR_DELAY:
MOV
CALL
JB
JB
JB
IMP

NOGO:

SETB
JMP
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DPTR, #M_CODE_ERROR ; put in address of ascii value start
DISP160UT ; Write

ALARM_FLAG_2, PRECODEWAIT_ALARM

;N -~ Alarm is sounding, go to alarm code wait
ALARM_FLAG, ALARM

;N -- Alarm went off while doing this, trigger it
DELAY_FLAG, LIMP_PRECODEWAIT

;N --  Delay is waiting, go to delay code wait
PREARMED ; No alarm/delay, go to regular armed state

WRNG_CODE_FLAGIncor  rect code was entered
CONT_NOGO ; Continue getting inputs
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; turning off alarm
EXITALARM:
CLR
CLR
CLR
CLR
SETB
CLR
CLR
JMP
; alarm timed out
TIMEOUT_ALARM:
MOV
CALL

CLR

CALL
MOV
MOV
CALL

TIMEOUT_RINSE:
CALL
CJINE
JMP

LIMP_PRECODEWAIT:
JMP

DELAY_FLAG ; Turn off delay flag
ALARM_FLAG ; Turn off alarm flag
ALARM_FLAG_2 ; Turn off alarm flag 2

SIREN ; Turn off siren

BUZZER ; Turn off buzzer (NPN so inverted)
TR2

TIMEOUT_FLAG

UNARMED

DPTR, #M_TIMEOUT_TOP; put in address of ascii value start

DISP160OUT ; Write

TIMEOUT_FLAG ; clear timeout flag

SETLINE2 ; Set active line to 1

DPTR, #M_TIMEOUT_BOT; put in address of ascii value start

R6, #16D ; RESERVE 4 BYTES FOR CODE INPUT
AOUT ; Write

GETKEYS

R2, #00H, EXITALARM
TIMEOUT_RINSE

PRECODEWAIT ; JBdidn't want to do a long jump
; So we'll cheat a little bit

CONTROL PANEL MENU

; This is where we let the user change settings

Settings to be allowed changed:

; 1. Password / Code
; 2. Phone number to call

; 3. Leng  th of phone number (7 or 11)

; 4. Delay for each sensor

STARTMENU:
CJINE
RESETMENU:
MOV
MOV
MOV

MOV

R2, #0CH, LIMP_RINSE ; Check for #, if not then go to menu and check
MENU_SELECTION, #00H ; reset to first selection

B, #22 ; Do it 22 times

RO, #SETTINGS_TEMP ; Move address

DPTR, #U_PHONE ; Set address to first one

; this loop copies the saved contents into memory
; this way we can change the content in memory, and save
; it back into code segment using IAP in one swoop

COPYLOOP:
MOV
MOvC
MOV
INC
INC
DJINZ

A, #00H ; Clear A

A, @A + DPTR ; Move that into A

@RO, A ; Move into temp settings
DPTR ; next to wri te from
RO ; next to write to

B, COPYLOOP ; do it until the end

; this is where we display the menu
; we clear display, load line 1, set it to menu setting #1
; and then use some fancy counting to display the correct mess

DISPLAYMENU:
CALL
CALL
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CLRDISP ; Clear display
SETLINE1 ; Set active line to 1

age



INCAGAIN:

NOCARRY:

NOMORE:

NOMORE2:

MENURINSE:

MENUKEY:

SETT3:

SETT2:

SETT1:

SETTO:

NEXT:

LIMP_RINSE:

SETPHONE:

Home Alarm System

MOV DPTR, #M_SETTING1 ; putin address of ascii value start
PUSH  MENU_SELECTION

MOV A, MENU_SELECTION ; Get currently selected menu

CJINE A, #00H, INCAGAIN ; Check if we need to switch message
JMP NOMORE ; Nope, we're all good... Go print this one
MOV B, A ; We need to switch to next message, temp store a
MOV A, DPL ; Move DPL into A

ADD A, #16D ; Add 16 to DPL (each message is 16 bytes)

MOV DPL, A ; Put back in DPL

JNC NOCARRY ; Check for carry

INC DPH ; There was carry, inc DPH

MOV A B ; Get A back

DJINZ ACC, INCAGAIN ; Check A if we're at co rrect menu yet

POP MENU_SELECTION; Get menu selection back
MOV A, MENU_SELECTION
CJINE A, #05H, NOMOREZ2; If not 4, skip next part
; we have 5 menu selections now

JMP UNARMED ; was 4, lets go back to main menu
MOV R6, #16D ; Length is 16 bytes

CALL AOUT ; Write

CALL SETLINE2 ; Set active lineto 1

MOV DPTR, #M_SELECT; put in address of ascii value start
MOV R6, #16D X
CALL AOUT ; Write

CALL GETKEYS

CJINE R2, #00H, MENUKEY ; User keypress, see what they want
JMP MENURINSE ; no input, go again

CJINE R2, #0BH, NEXT ; Check for *, if not then check for #

MOV A, MENU_SELECTION ; Move number into A

CJINE A, #04, SETT 3 ; Check for 4th option

JMP SETENBLSENS

CJINE A, #03, SETT2 ; Check for 4th option

JMP SETDELAY

CJINE A, #02, SETT1 ; Check for 3rd option

JMP SETLONG

CJINE A, #01, SETTO ; Check for 2nd option

JMP SETPASSWORD

JMP SETPHONE ; was 1st option

CINE R2, #0CH, MENURINSE ; Check for #, if not then rinse
INC MENU_SELECTION ; We jumped to next selection

JMP DISPLAYMENU

JMP UNARMED ; Long JMP to rinse

; This is where we save the new phone number into memory

MOV DPTR, #M_NEWNUMBERput in address of ascii value start
CALL DISP160OUT ; Send Message to display

CALL SETLINE2 ; Set to line 2, this is where user input appears



SETPHMERINSE:

SETNUMBER:

PHNEXT:

PHNEXT2:

PHNEXT3:

SETPASSWORD:

SETPWDRINSE:

SETPWD:

PWDNEXT:

PWDNEXT2:

PWDNEXT3:

SETLONG:

LONGRINSE:
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MOV RO, #SETTINGS_TEMP ; set to address of memory stores settings
; No offset for this one, number is stored first

MOV B, #11D ; phone number is 11 digits long

CALL GETKEYS ; Check for input

CJINE R2, #00H, SETNUMBER ; No input, jump to rinse

JMP SETPHONERINSE

CJINE R2, #0BH, PHNEXT

JMP SETPHONERINSE

CJINE R2, #0CH, PHNEXT2

JMP SETPHONERINSE

CJINE R2, #0AH, PHNEXT3

MOV R2, #00H

CALL SAVEINPUT ; Save what user inputted to memory
; Also prints to display

DJINZ B, SETPHONERINSE ; Check if more chars needed

JMP SETTINGSSAVED

; This is where we save the new password into memory

MOV DPTR, #M_NEWPASS ; put in address of ascii value start

CALL DISP160UT

CALL SETLINE2 ; Setto line 2

MOV A, #SETTINGS_TEMP

ADD A, #13D ; Offsetis 13

MOV RO, A ; Move write address into A

MOV B, #4D ; password is 11 digits long

CALL GETKEYS ; Check for input

CJINE R2, #00H, SETPWD ; no input, jump to rinse

JMP SETPWDRINSE

CINE R2, #0BH, PWDNEXT

JMP SETPWDRINSE

CINE R2, #0CH, PWDNEXT2

JMP SETPWDRINSE

CINE R2, #0AH, PWDNEXT3

MOV R2, #00H

CALL SAVEINPUT

DJINZ B, SETPWDRINSE ; Check if more chars needed

JMP SETTINGSSAVED

; This is where we save if we want to use long distance or not

MOV
CALL
CALL
MOV
MOV
CALL

CALL
MOV

ADD
MOV

CALL

DPTR, #M_NEWLONGDIST1 ; put in address of ascii value start
DISP160UT

SETLINE2 ; Set active lineto 1

DPTR, #M_NEWLONGDIST2 ; put in address of ascii value start
R6, #16D ; Length is 16 bytes

AOUT ; Write

SETLINE2 ; Set cursor to start of line 2

A, #SETTINGS_TEMP

A, #11D ; Offsetis 11

RO, A ; Move write address into A

GETKEYS ; Check for input



TESTAGAIN:

TESTNO:

SETDELAY:

PREPARESETDLY:

SETDLYRINSE:

SETDLY:

OK:

OK2:

SAVEKEY:

INSERT_TENTH:

OKDIGIT:
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CINE R2, #00H, TESTAGAIN
JMP LONGRINSE

CINE R2, #0BH, TESTNO
MOV @RO, #07D

INC RO

MOV @RO, #04D

MOV DPTR, #M_LONGNO
MOV R6, #16

CALL AOUT

JMP SETTINGSSAVED
CINE R2, #0CH, LONG RINSE
MOV @RO, #11D

INC RO

MOV @RO, #00D

MOV DPTR, #M_LONGYES
MOV R6, #16

CALL AOUT

JMP SETTINGSSAVED

; No input, jump to rinse

; See if user pressed yes

; call using 7 digits

; Inc to next memory location
; skip 4 first saved numbers

; call using 11 digits
; Inc to next memory location
; don't skip any numbers

; This is where we save the delays of each sensor

MOV DPTR, #M_SET_SENS
CALL DISP160OUT

CALL SETLINE2

MOV A, #SETTINGS_TEMP
ADD A, #17D

MOV RO, A

MOV R1, #04H

MOV R6, #02H

CALL GETKEYS

CJINE R2, #00H, SETDLY
JMP SETDLYRINSE
CJINE R2, #0BH, OK

JMP SETDLYRINSE
CJINE R2, #0CH, OK2

JMP SETDLYRINSE
CJINE R2, #0AH , SAVEKEY
MOV R2, #00H

DJINZ R6, INSERT_TENTH
PUSH ACC

MOV A, R3

CALL LCDWRITE

POP ACC

ADD A, R2

JMP OKDIGIT

PUSH ACC

MOV A, R3

CALL LCDWRITE

POP ACC

MOV A, R2

MOV B, #10D

MUL AB

JMP SETDLYRINSE
MOV @RO, A

; put in address of ascii value start

; Offset is 17
; Move write address into A
; we're doing 4 sensors

; we're doing tenths and ones

; Get input loop

; check if it was *
; it was, ignore input

; check if it was #
; it was, ignore input

; check if it was O
; itwas, null it

; Check if it's first or second digit
; Save A

; Move ASCIl into A

; Print A

; Restore A

; tenth already set, add into A

; tenth and ones set, lets save

; Save A

; Move ASCIl into A

; Print A

; Restore A

; Move input into A

; Setbto 10

; Multiply A by 10

; Get next input for this delay

; save inputted value to memory
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MOV A, # 20H ; Move space into A
CALL LCDWRITE ; Print a space
INC RO ; increment to next location

DJINZ R1, PREPARESETDLY ; check if we're doing more of them
JMP SETTINGSSAVED ; end, let's display saved stuff

; This is where we save the delays of each sensor

SETENBLSENS:

; Ok let's do enable sensors, or disable sensors

CALL CLRDISP

CALL SETLINE1 ; Settoline 1

; We don't want to clear display
; we want user to be able to see what was input

MOV DPTR, #M_SENS_ENABLED ; put in address of ascii value start

MOV R6, #16D ; 16 chars

CALL AOUT ; send to display

CALL SETLINE2

; ok we printed message, let's do the mechanics

MOV SETT_SENSENBL, #00H ; Clear temp setting

MOV A, #SETTINGS_TEMP

ADD A, #21D ; Offsetis 17

MOV RO, A ; Move write address into A

MOV B, #08H ; we're doing 4 sensors
DELAYENBL:

CALL GETKEYS ; Check for user input

CJINE R2, #00, ENBLDLY ; If key pressed, go to unarmed

IJMP DELAYENBL ; ho key pressed, wait
ENBLDLY:

CINE R2, #0BH, TESTSQUARE; is *? if not test for #

SETB C

MOV A, #2AH ; ASCII *

PUSH B

CALL LCDWRITE ; Write to display

POP B

JMP SKIPTESTSQUARE
TESTSQUARE:

CJINE R2, #0CH, DELAYENBL ; is #? if not, get new key

CLR C

MOV A, #23H ; ASCII #

PUSH B ; Save B, since LCDWRITE wrecks it

CALL LCDWRITE

POP B

SKIPTESTSQUARE:
MOV A, SETT_SENSENBL ; Move temp setting into A

RLC A ; Rotate carry into A

MOV SETT_SENSENBL, A ; Save A back into temp
DJINZ B, DELAYENBL ; Check if to do more

MOV A, SETT_SENSENBL ; Move temp s etting into A
MOV @RO, A ; Move setting into memory

JMP SETTINGSSAVED

; This is where the user is informed that settings were saved
; We wait here, while displaying the new settings, until user
; presses a key

SETTINGSSAVED:
CALL SETLONGDIST ; Reset memory locations
CALL SETLINE1 ; Setto line 1
; We don't want to clear display
; we want user to be able to see what was input
MOV DPTR, #M_SETTSAVED ; put in address of ascii value start
MOV R6, #16D ; 16 chars
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CALL AOUT ; send to display

CALL IAP ; program contents of DPTR into memoryblock
PRESSKEY:

CALL GETKEYS ; Check for user input

CJINE R2, #00, LIMP_RINSEZ2; If key pressed, go to unarmed

JMP PRESSKEY ; ho key pressed, wait
LIMP_RINSE2:

JMP UNARMED ; Long JMP to rinse

; Clear display and print DPTR (16 long) on line 1

DISP160OUT:
CALL CLRDISP
CALL SETLINE1
MOV R6, # 16D
CALL AOUT
; quick and dirty time delay
DELAY:
MOV A, #0AH ; Set A to OAh
SDELAY: ; We need a start delay at boot up to
; allow the display to initialize
MOV B, #0FFH ; Set B to FFh
DJINZ B, $ ; Keep going until Biis 0
DJINZ ACC, SDELAY ; Keep going until Ais 0
RET

; reset long distance calling
SETLONGDIST:

MOV DPTR, #U_LONG_DIST

MOV A, #00H

MOVC A, @A +DPTR

MOV LONG_DIST, A

MOV  DPTR, #U_LONG_SKIP
MOV A, #OOH

MOVC A, @A + DPTR

MOV  LONG_DIST_SKIP, A
RET

; save input to memory
; print on display

SAVEINPUT:
MOV A, R2 ; Move keypad character into A
ADD A, #30H ; Convert to ASCII
MOV @RO, A ; Write to mem ory location
INC RO ; Increment to next memory location
PUSH B ; Biis used in LCDWRITE, gotta save it
CALL LCDWRITE ; Write character to screen
POP B ; Get B back
RET

The END directive is ALWAYS required.

END End Of File
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; Name : conversion.a51

Programmer : Frode Aarebrot & Cody Loos
; Date : May 2007 / April 2008
; Course : PROJ 222

; For : Binary to ASCII conversions
NAME CONVERSIONS

EXTRN DATA(TEMP_ASCII)

EXTRN DATA(ASCII_RESULT)

PUBLIC BIN2ACSII

CSEG AT 5COH ; CHANGE THIS VALUE LATER
USING O ; Only use ba nk 0

BIN2ACSII:

CALL  BIN_DEC_CONVRT
CALL  DEC_ASCI_CONVRT
RET

BIN_DEC_CONVRT:
MOV RO#TEMP_ASCII

MOV B,#10
DIV AB
MOV @RO,B
INC RO
MOV B,#10
DIV AB
MOV @RO0,B
INC RO
MOV @RO,A
RET

DEC_ASCI_CONVRT:
MOV~ RO#TEMP_ASCII
MOV  R1#ASCIl_RESULT
MOV  R2#3

BACK2:
MOV A,@RO
ORL A#30H
MOV @R1,A

INC RO
INC R1
DJINZ R2,BACK2
RET
END
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Name : Icd.a51

Programmer : Frode Aarebrot

Date : May 2007 / April 2008
Course : PROJ 222
For : LCD control

NAME

PUBLIC
PUBLIC
PUBLIC

DISPLAY
DISPO
DISP1
DISP2
DISP3
DISP4
DISP5
DISP6
DISP7
DISPRS
DISPRW
DISPE

CSEG

LCDSETUP:

LCDWRITE:

COMMAND:

CLRDISP:

34

LCD
LCDSETUP,LCDWRITE,CLRDISP
SETLINE1

SETLINE2

EQUP3

EQUP3.0

EQUP3.1

EQUP3.2

EQUP3.3

EQUP3.4

EQUP3.5

EQUP3.6

EQUP3.7

EQUP1.4

EQU P15

EQUP1.6

AT OBOOH

MOV  A#38H
CALL  COMMAND
CALL  DELAYWAIT
MOV  A#OEH
CALL  COMMAND
CALL  DELAYWAIT
MOV A#01

CALL  COMMAND
CALL  DELAYWAIT
MOV  A#06H
CALL  COMMAND
CALL  DELAYWAIT
MOV  A#80H
CALL  COMMAND
CALL  DELAYWAIT
RET

CALL  DELAYWAIT
MOV  DISPLAY,A
SETB  DISPRS
CLR DISPRW
SETB  DISPE

CALL  DELAYWAIT
CLR DISPE

CALL  DELAYWAIT
RET

CLR DISPRS
CLR DISPRW
CALL  DELAYWAIT
MOV  DISPLAY,A
CLR DISPRS
CLR DISPRW
SETB  DISPE

CLR DISPE

RET

MOV A#O1H

& Cody Loos

; CHANGE THIS VALUE LATER



DELAYWAIT:

LOOPDEAY:

SETLINEL:

SETLINEZ2:
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CALL
CALL
RET

MOV

MOV
DJINZ
DJINZ
RET

MOV
CALL
CALL
RET

MOV
CALL
CALL
RET

END

COMMAND

DELAYWAIT

R5, #06H ; Set this back to #0FH if LCD is misbehaving
; Tested on OA successfully as well

B, #0FFH

B, $

R5, LOOPDELAY

A, #80H
COMMAND
DELAYWAIT

A, #0COH
COMMAND
DELAYWAIT
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; Name : out.a51
Programmer : Frode Aarebrot

; Date : May 2007

; Course : PROJ 222

; For : Output command

NAME OUTPUT

PUBLIC AOUT

PUBLIC COouT

EXTRN CODE(LCDWRITE)
CSEG AT 600H ; Start at this address
USING O ; Only use bank 0
; parameters

; DPTR = pointing to start address to write from
; RO = indexed value of address to write from
; R6 = length of message to write

, outputs messages

AOUT:
MOV RO, #00H
NEXTCHAR:
MOV A, RO
MOVC A, @A +DPTR
I NC RO

CALL LCDWRITE
DJINZ R6, NEXTCHAR

RET
; outputs content from memory
COUT:
NOP
NEXTCHAR3:
MOV A, @RO ; Move content of address into A
DEC RO ; Decrement to next byte
CALL LCDWRITE ; Print A
DJINZ R6, NEXTC HAR3 ; Check if there are more left, if not exit, else rinse and
repeat

RET

The END directive is ALWAYS required.

END ; End Of File
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; Name : timer.a51

Progra mmer : Frode Aarebrot
; Date : April 2008
; Course : PROJ 222

; For : Timer
$nomod51
$include (reg52.inc) ; standard 8052 r eg no SST IAP
NAME TIMER
PUBLIC TIMER
PUBLIC TIMERSETUP
EXTRN DATA(COUNTER)
EXTRN DATA(INIT_DOWN)
EXTRN DATA(BAR_COUNTER)
EXTRN DATA(DELAY_COUNTER)
EXTRN DATA(DELAY_DECADE)
EXTRN DATA(DELAY_DECADE?2)
EXTRN DATA(TRIG_SENSOR)
EXTRN DATA(T_OUT_BIG)
EXTRN DATA(T_OUT_SMALL)
EXTRN BIT(TONE_FLAG)
EXTRN BIT(PAUSE_FLAG)
EXTRN BIT(INIT_FLAG)
EXTRN BIT(DELAY_FLAG)
EXTRN BIT(ALARM_FLAG)
EXTRN BIT(TIMEOUT_FLAG)
TIMEDELAY EQU 01D ; we want 100ms delays
CSEG AT 620H ; Start at this address
TIMER:
PUSH PSW ; Save special registers
PUSH ACC ; Save accumulator
PUSH B ; Save B register
PUSH DPL ; Save DPTR
PUSH DPH ;
SETB RSO ; Use bank 1
USING 1 ; Only use bank 1
MOV A, C OUNTER ; Move RAM counter into A
CJINE A, #TIMEDELAY, SKIP ; Check if it's hit
MOV A, #00H ; Clear counter
MOV COUNTER, A ; Move counter back into RAM
; Replace last line with call to sub routine
; START OF THINGS TO DO
; Initialization countdown
JNB INIT_FLAG, NO_INIT
DEC INIT_DOWN
DEC BAR_COUNTER
NO_INIT:
; Turn off tone generation
JNB TONE_FLAG, NO_TONE; Not set, skip
CLR TONE_FLAG ; Stop generating tone
NO_TONE:
; Turn off tone pausing
JNB PAUSE_FLAG, NO_PAUSE
CLR PAUSE_FLAG ; Stop pausing between tones
NO_PAUSE:

; Count down alarm delay

JNB DELAY_FLAG, NO_DELAY

DJINZ DELAY_DECADE, NO_DELAY

MOV DELAY_DECADE, #10D

DJINZ DELAY_COUNTER, NO_DELAY;Was code entered before end of loop?
SETB ALARM_FLAG ; No, Sound alarm
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NO_DELAY:

NO_TIMEOUT:

SKIP:

ENDROUTINE:

away

TIMERSETUP:

Home Alarm System

CLR

DELAY_FLAG ; Clear delay flag

; Alamr timeout delay

JNB
DJINZ
MOV
DINZ
MOV
DJINZ
MOV
CLR

TIMEOUT_FLAG, NO_TIMEOUT
DELAY_DECADE2, NO_TIMEOUT
DELAY_DECADE2, #10D
T_OUT_SMALL, NO_TIMEOUT
T_OUT_SMALL, #60D
T_OUT_BIG, NO_TIMEOUT
T_OUT_BIG, #5D
TIMEOUT_FLAG

; END OF THINGS TO DO

loops =1 sec/0.05=20
Need to loop it 20 times, for a 1 second delay

JMP ENDROUTINE ; Jump to end of routine

INC A ; Increment counter

MOV COUNTER, A ; Put number back into RAM

JMP ENDROUTINE ; Jump to end of routine

CLR TF2 ; Clear interrupt flag, so it doesn't trigger it again right
POP DPH ; Get back DPTR

POP DPL

POP B ; Get back B register

POP ACC ; Get back accumulator

POP PSw ; Get back special registers

CLR RSO ; Use bank 0 for main program

USING O ; Use bank 0 for main program

RETI

; TIMERSETUP => Sets up the timer clock for accurate timing
NOP ; Spacer

Calculations

; states = (0.05x14,745,600) / 12 =61440 =F000h

; Unadjusted initial count =FFFFh - FO0Oh = OFFFh

; Adjusted count = OFFFh + 1 (rollover) + 2 (detect)
; TH =10h

; TL =02h

MOV
MOV
MOV
MOV
MOV

SETB
SETB
CLR

RET

T2CON, #0 ; Auto reload, no external, timer
TH2, #10H ; Set value
TL2, #02H ; Set value
RCAP2H, #10H ; Set value
RCAP2L, #02H ; Set value
; Don't start it here, we'll start it in the main program.
EA ; Enable interrupts
ET2 ; Enable Timer 2 interrupt
TF2 ; Clear overflow flag

The END directive is ALWAYS required.
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Name : keypad.a51

Programmer : Frode Aarebrot

Date : April 2008

Course : PROJ 222

For : Grabbing keypad presses

Z$n0mod51

$include (reg52.inc)

NAME

PUBLIC

KEYPAD
TESTKEYS

P_KEYPAD:

GETKEYS:

DEBNC:

INLO:

INHI:

EXIT:
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; standard 8052 reg no SST |IAP

KEYPAD

GETKEYS

EQU PO ; The keypad input is port O

EQU OEEH

CSEG AT 700H ; Start at this address

USING O ; Only use bank 0

DB ".1234567890*#" ; Start with . because of offset (R2==00)
; We want to return 00 when no keypress

PUSH ACC ; Save A

MOV A, KEYPAD ; Get port contents

MOV R4, A ; Save original

ORL A, #TESTKEYS ; Filter out all input except GS

CJINE A, #0FFH, DEBNC ; Compare to no input (all 1's)

MOV R2, #00H ; Clear R2

MOV R3, #00H ; Clear R3

JMP EXIT ; return

MOV A, KEYPAD ; Get input

ORL A, #TESTKEYS ; Filter out all input except GS

CJINE A, #0FFH, DEBNC ; See if input has changed, if not check again

JMP INLO ; Input changes, go to INLO

MOV A R4 ; Get original data

ORL A, #TESTKEYS ; Filter out all input except GS

CJINE A, #0OFEH, INHI ; Check if it's low or high numbers

MOV A R4 ; Get original data

ORL A, #0FOH ; OR high nibble, to remove multiple keystrokes

XRL A, #OFFH ; Invert

CLR C ; Clear Carry

RRC A ; Rotate left to get r id of GS

ADD A, #01H ; Add one, so we can check for R2==00H

MOV R2, A ; Save binary data in R2

MOV DPTR, #P_KEYPAD; Put address of lookup in DPTR

MOVC A, @A +DPTR ; Find correct number

MOV R3, A ; Returns in Ascii, save in R 3

JMP EXIT

MOV A, R4 ; Get original data

ORL A, #80H ; Pin 7 is floating, force to read it as high

SWAP A ; swap nibbles

ORL A, #OFOH ; OR high nibble to remove multiple keystokes

XRL A, #OFFH ; Invert

CLR C ; Clear Carry

RRC A ; Rotate left to get rid of GS

ADD A, #09H ; Add 9 because it's the high number

MOV R2, A ; Save binary data in R2

MOV DPTR, #P_KEYPAD; Put adress of lookup in DPTR since it's high

MOVC A, @A+ DPTR ; Find correct number

MOV R3, A ; Returns in Ascii, save in R3

POP ACC

RET
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The END directive is ALWAYS required.

END ; End Of File
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; Name : dtmf.a51
Programmer : Frode Aarebrot

; Date : April 2008

; Course : PROJ 222

; For : DTMF dialling

Z$n0mod51

$include (reg52.inc) ; standard 8052 reg no SST |IAP
NAME DTMFCALLER

PUBLIC CALLNUMBER

EXTRN BIT(TONE_FLAG)

EXTRN BIT(PAUSE_FLAG)

EXTRN CODE(TIMERSETUP)

EXTRN DATA(LONG_DIST)

EXTRN DATA(LONG_DIST_SKIP)

TONEOUT EQUP2 ; The keypad input is port 0

; DPTR must be pointing to U_PHONE

CSEG AT 800H ; Start at this address
USING 0 ; Only use bank 0
DISABLE: DB 11110000B
ZERO: DB 11000111B
ONE: DB 11000000B
TWO: DB 11000100B
THREE: DB 11001000B
FOUR: DB 11000001B
FIVE: DB 11000101B
SIX: DB 11001001B
SEVEN: DB 11000010B
EIGHT: DB 11000110B
NINE: DB 11001010B
CALLNUMBER:
; start with a short pause
; having some issues with the first timer pause
; since it wants to be short, lets do a pause before we do a tone
SETB TR2 ; Start timer
MOV A, LONG_DIST_SKIP ; Move into A
CJINE A, #00H, ADDTODPTR ; see if we want to skip any numbers
JMP SKIPADDING
ADDTODPTR:
INC DPTR ; Skip a number
DJINZ LONG_DIST_SKIP, ADDTODPTR ; Do it again?
SKIPADDING:
PUSH DPL ; Save DPTR
PUSH DPH
MOV DPTR, #DISABLE ; Move address of disable into DPTR
MOV A, #00H ; Clear A
MOVC A, @A +DPTR ; Move disable code to A
MOV TONEOUT, A ; Send A to port
SETB PAUSE_FLAG ; Pause between tones
JB PAUSE_FLAG,$ ;Waitti Il pause is done
CLR TR2 ; Stop timer
POP DPH ; Pop DPTR
POP DPL
REPEAT:
MOV A, #00H ; Blank A
CLR C ; Clear carry flag
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SETB TR2 ; Start timer
MOVC A, @A +DPTR

; Move content of U_PHONE into A
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PUSH DPL ; Save DPTR

PUSH DPH

SUBB A, #30H ; Convert from ASCII to binary
MOV DPTR, #ZERO ; Move address of ZERO into DPTR
MOVC A, @A +DPTR ; Move relative code into A

MOV TONEOUT, A ; Move contents of A to port

SETB TONE_FLAG ; Start generating tone

JB TONE_FLAG,$ ; Wait till tone is done

; Send disable code then pause
MOV DPTR, #DISABLE ; Move address of disable into DPTR

MOV A, #00H ; Clear A

MOVC A @A +DPTR ; Move disable code to A
MOV TONEOUT, A ; Send A to port

SETB PAUSE_FLAG ; Pause between tones
JB PAUSE_FLAG,$ ; Wait till pause is done
CLR TR2 ; Stop timer

POP DPH ; Pop DPTR

POP DPL

INC DPTR ; Go to next number in line

DJINZ LONG_DIST, REPEAT ; Next number in line

RET ; Exit program

The END directive is ALWAYS required.

END ; End Of File
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; Name : sensors.a51
Prog rammer : Frode Aarebrot
; Date : April 2008
; Course : PROJ 222
; For : Sensor polling, etc.

Z$n0mod51

$include (reg52.inc) ; standard 8052 reg no SST |IAP
NAME SENSORCHECK
PUBLIC CHECKSENSORS
EXTRN BIT(ALARM_FLAG)
EXTRN BIT(DELAY_FLAG)
EXTRN BIT(SENSOENABLED)
EXTRN BIT(SENS1ENABLED)
EXTRN BIT(SENS2ENABLED)
EXTRN BIT(SENS3ENABLED)
EXTRN DATA(TRIG_SENSOR)
SENSORS EQU P1 ; The sensors are located at port 1
CTRL EQU P2 ; The keypad input is port O
CSEG AT 900H ; Start at this address
USING 0 ; Only use bank 0
DISABLE: DB 11110000B
REGONE: DB 10110000B
REGTWO: DB 01110000B
CHECKSENSORS:
MOV R7, #00H ; Clear R7
MOV DPTR, #REGONE ; Move address of regone into DPTR
CHECKNEXT:
MOV A, R7 ; Clear A
MOVC A, @A +DPTR ; Move regone code to A
MOV CTRL, A ; Send A to port
MOV A, SENSORS ; Mov e sensors into A
CLR C ; Clear Carry flag
MOV TRIG_SENSOR, #00H ; Sensor 0
RRC A ; Rotate sensor bit into carry
JNB SENSOENABLED, SKIPSENSO ; or something to this sort
JC SETDELAY ; Alarm is set, lets quit and sound the b
SKIPSENSO:
INC TRIG_SENSOR ; Sensor 1
RRC A
JNB SENS1ENABLED, SKIPSENS1 ; or something to this sort
JC SETDELAY
SKIPSENS1:
INC TRIG_SENSOR ; Sensor 2
RRC A
JNB SENS2ENABLED, SKIPSENS2 ; or something to this sort
JC SETDELAY
SKIPSENS2:
INC TRIG_SENSOR ; Sensor 3
RRC A
JNB SENS3ENABLED, SKIPSENS3 ; or something to this sort
JC SETDELAY
SKIPSENS3:
INC DPTR ; Check next register
INC R7 ; Inc R7 (don't want t o do this forever)
CINE R7, #02H, CHECKNEXT ; If second time around, continue
JMP ENDNOW ; No sensors breached, let's quit
SETDELAY:
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CJINE R7, #01H, SETALARM ; Check if triggered or cut

; 00 = cut
; 01 = triggered
SETB DELAY_FLAG ; Sensor was triggered, set delay flag
JMP ENDNOW ; Let's quit
SETALARM:
SETB ALARM_FLAG ; Sensor was cut, trigger alarm!
JMP ENDNOW
ENDNOW:

; before we quit, let's shut off the registers
MOV DPTR, #DISABLE ; Move address of disable into DPTR

MOV A, #00H ; Clear A

MOVC A, @A +DPTR ; Move regone code to A
MOV CTRL, A ; Send A to port

RET ; Exit program

The END directive is ALWAYS required.

END ; End Of File
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; Name : iap.a51
Programmer : Tom Strickland / Frode Aarebrot
; Date : 13 - July - 06/ April 2008
; Course : PROJ 222
; For : In Application Programming

Description:

; This is a modified version of the original code written by
; Tom Stickland.

It was modified to work with this project by Frode Aarebrot.

NAME IAP105

; Data definitions for the IAP Special Function Registers

PUBLIC IAP
EXTRN DATA(SETTINGS_TEMP)
HIADDRESS EQU OF4H ; High address of block to write
LOADDRESS EQU 040H ; Low address of block to write
SFCF DATA OB1h
SFCM DATA 0B2h
SFAL DATA 0B3h
SFAH DATA 0B4h
SFDT DATA 0B5h
SEST DATA 0B6h
CSEG AT O0AOOH ; Start at this address
USING O ; Only use bank 0
1AP:
MOV R1, #SETTINGS_TEMP; Move address of settings temp into DPTR
MOV R4, #25D ; we're programming 22 characters, 3 dummy
orl SFCF#0COh ;enable iap by setting IAPEN and VIS

; VIS may not be required

MOV SFAH,#HIADDRESS Load into address register
MOV SFAL,#LOADDRESS Load into address register
mov SFCM,#0bh ; SECTOR- ERASE command

call busy ; wait for completion
write:
clr a
MOV A, @R1 ; Move value into A
DJINZ R4, NOTREAD; check if we're done
JMP READ ; we're done if it's zero
NOTREAD:
mov SFDT,a ; load char to data reg
mov SFCM#0Eh ; BYTE - PROGRAM command
call busy
INC R1 ; point to next char t 0 write
mov a,SFAL ;inciap memory registers
add a#l ; use add because it sets carry
mov SFAL,a ;getitbackinto SFAL
jnc ok ; if SFAL didn't roll over we are done
inc SFAH ; SFAL rolled over - increment hibyte
ok:
jmp write ; go write another one
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read:
mov r0,#0 ; initialize error counter to 0
MOV R1, #SETTINGS_TEMP; Move address of settings temp into DPTR
MOV R4, #25D ; we're programming 22 characters, 3 dummy
MOV SFAH,#HIADDRESS Load into address register
MOV SFAL,#LOADDRESS Load into address register
next:
clr a
MOV A, @R1 ; get character to check
DJINZ R4, NOGOTOEND ; check if we're done
JMP GOTOEND ; we're done if it's zero
NOGOTOEND:
mov SFCM#0Ch ; BYTE - VERIFY command
; no busy wait is required on verify
mov b,SFDT ; SFDT contains byte read from flash
mov  a,SFAL ; prepare to add 1 to low address
add a#l ; use add not inc - add sets carry
mov  SFAL,a
jnc  ok2 ; if add did not set carry we are done
inc SFAH ; SFAL rolled over - inc SFAH
ok2: ; no we are ok
inc R1 ; point to next char to check
inc r0 ; assume an error
cjne a,b,next ; if Al= B go to next now
dec ro ; else there was no error
jmp next
GOTOEND:
RET ; Return to main program
; name : busy
; purpose : waits for IAP to complet e and then returns

; accepts : nothing

; alters : accumulator

; returns : nothing

busy:
mov
ib
ret

END
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a,SFST ; get status reg into accum
ACC.2, busy ;if busy not lowered IAP stil | working
; End Of File
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Appendix B : Schematics and Drawings

This section contains all the schematics, drawings and other related documentation used during the
construction of this project.

47



| Home Alarm System

k- | T LA T e 4 T Ll
LA ST | TET-cd-Z00a 1 QuoGTy o J ey =
@ had| BORZ Bu ge S| | bd a2l el
WwaIsNt we Y SuwoH -a(7y - AS = E
3Ad3dS FsT
TSP SELSTE A T g
o3 WO ED f g 2ol g
L L | | (& g
—aro] e »durEn — = E21STY 1 o
o L a2 e S % o
o
e |ad BEI 3N (A s n ol
{20 = 20 m.“
——¥1—| 04 o f—— 3| 1 e
e, ano el 90T
a—s o1 il —EroUs T o
~—{fa £2E3.M |- |—5— L voa P,
™ g —— L Tre
o st L ey
=t o — S—{ Ll —
=3 e
&) 5 P~ =T
ELTSRL oo —{ O
_ +n —wn_O.Ml g
u ko =1 €0
E %=1 " 5] o CEr—
any T BEISTPe re— wa2d A [ F—in ToET
ra gen . _ (o e e LU ]ﬁl.fh v
——rr @i 2 TR
o L4 _ —=— 11975 & 072 Sd—r |81 o
) =T = E1H #n¢3" £d f—gp — =]
e Civsead TLi8 Sd = -
Fiu/B £d oL/ F £d - I
Z o0 qu.Il_ L aiuse 2 FUNL/E Ed [—pr— ,IMNH =
Nicd BLNL/2 Ed
o0 BErSIRL - e PV L B b B = i
uang = g B e T o 0%/ Ed gy
o =2 < {3 o] 206z Bd 15d—¢
ana = 1 r 4 's Ty EOd /B B 2 Td—pr
7Ol W 3 rd ¥
8 ] | vy & rd[—a = =
e L | | DOV B ¥ ldl— =2 X
o B L T £OHT B L Tdl—p | =
C ; B f08/F Bd 2 fdf—¢ oo i
——— 0ea o el rd :
1 D —m— 2cra rdf—r ] I
3 ohT:mn_mmO.uJI T = - 7
B Tl BT o T—
= _wvﬂ N __“ jB.d
E [ Nm?ﬂl =
W"Aum_” 15— rlwsm.mbﬂrﬂﬂn|].ﬂ|l_ o &3
— o o e
e o = L L L~id “
oy oJear T =
a ;
K ﬁ w M5 o e
_m_, o moMW %, 2= — 3
o[ 8 ¥ w5 RACTT T
o -0 o vl
E ks St T o = g7 T
e L o= T [
=
i 15 T |- S — af = -
o— ot oS wT s3 =
e, o ) a2 Frogl Add—= ¥ [@
CELhERPE % 94 v
3 = 09— =] i
3383 ] o — Z
Bl =
I

Figure27: Mother board schematic
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Figure29: Power Supply Board



