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Situation

They say that necessity is the mother of all creation. Well my
chosen project was thought of when | saw a need that would
benefit from its creation.

I was travelling on holiday and |I
symbol for people with a hearing aid, one of its functions

was to make the overhead audio announcements clearer and
to remind all people when flights are boarding. What if you
were totally deaf, and especially if you were travelling on
your own? Would that mean that you just had to sit and
watch the departures board? Then | thought what if there
was a fire alarm, how would that be noticed?

Initial Specification

Aessages must be received quickly, reliably and in real time.
Messages must be easy to understand.

Arhe system needs to be easy to use and install.

Aany cost need to be kept low to make it more available.

At needs to be portable.

Arhe system needs to draw attention without sound.

At needs to be hard wearing for everyday use.

Arhe final design must be ergonomic and aesthetically pleasing.
Messages need to be received wirelessly.

At needs to warn of emergency situations like fire.

A\ memory will used to save past messages.

An simple user interface needs to be developed.
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Project Brief

My project is to create a system or device to deliver notices
that would normally not be heard by deaf people, such as
airport announcements, or emergency warnings.
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Pert chart

I | have produced this pert chart as a guide to the path | will take on this project

I Production of Research into
initial project brief project

n and specification >

I A

n

I Background Prototyping

- Research individual circuit

A\ 4

I Writing of Project
progress

\ 4

Case designing

A\ A 4

Final specification

PCB production

A 4

Build completed
prototype
breadboard

A 4

Quality control

Testing Circuitry

A 4

A
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Assembly

Final Testing and
evaluation
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What is available in terms of systems or products for the deaf or hard of Other services
I hearing? . _
Many of the main UK airports offer
. services to aid hard of hearing
I passengers. Heathrow, Stansted,
Glasgow all have a help points and have
- payphones that are specially adapted
Induction loop system for hearing aids. However Birmingham
I airport as well as the induction loops
If you are a service provider and you fail to make adequate provision for system they have radio alert devices for
" the hard of hearing, you could face prosecution, as the new legislation fire alarms.
I came into force with effect from 1st October 2004.
. The induction loop system is installed in many places to aid the hard of Heathrow Help point
hearing
I How does it work? Hearing aids

Batiery
companment

By strategically placing a small microphone and transmitter (i.e. on the
I counter or in the ceiling) all sounds are picked up and re -transmitted
instantly via a boosted radio signal locally into the room.

All parts of the hearing aid work
together to amplify sound. The
microphone changes sound waves to
electrical or, in some instruments
digital signals. These signals pass
through the amplifier of the aid and
are made louder. The amplified
electrical signals are changed back
) oo into sound waves by the receiver and
Oomplemp oo are channelled into the ear.

Hearing Ald

Any person wearing a hearing aid has the option to switch to the 'T'
I position enabling them to receive the boosted sounds via their earpiece.

_— Volume control

ST Banery companment

I In-the-Canal Hearing Aid

Hearing aids

Conclusions

In my background research | have found no similar system or product
to my intended project. The induction loop system and hearing aids
provide excellent systems for the partially deaf, but unfortunately
does nothing for the totally deaf.

Birmingham international airport however have a radio alert for fire

I al ar ms. Unl i ke my system though itds| o
intend on a universal system and a signal unit to receive such
" messages.
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Wireless communications
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SMS: mobile phones

The mobile network has expanded tremendously over the past 10 years, there is now a comprehensive network
covering the whole world.

The network is already set up and the mobile phone is already set up to sent messages across that network. A
substantial number of people own a mobile phone and so they would be familiar with the messaging facilities and be
comfortable using it. There is also the advantage of addressing each message to a specific person using their mobile
phone number.

However there are major problems, the SMS service does not operate in real time so a reminder about a flight may
not be received or more importantly a fire alarm. The network also is not free, mobile phone companies pay to use the
network and then the cost comes down to the customer. Some people may pay for a once a year reminder for flights,
however for a deaf person who will use it to help them would not expect to pay for such a service.

Bluetooth and Zigbhee

Bluetooth and Zigbee are both forms of short range
radio based systems. They were both designed to
create a free short range network for electronic
devices to communicate with each other. The better
established version is Bluetooth which has been
around for a few years now and is used in a wide
range of application such as wireless keyboards and
data transfer between mobile phones. Zigbee is a
newer arrival and was developed by a coalition of
companies who wanted to also create a free short
range network between electronic devices. The
advantage of Zigbee over Bluetooth is that it uses
less power and also is smaller in size.

Zigbee Bluetooth

On device that provides Zigbee communication is the Xbee
radio module by Maxstream. It operates a 2.4 GHz frequency
and the pro version has a range of 100m. The Xbee can be
programmed through a serial interface circuit by a computer.

Bluetooth modules are available to buy one such model
by LINKMATIK. It has a fast data rate of 50Kbits/s and a
large range of 100m. It is self running and needs no
commands to run; it can pair up with other Bluetooth

It is compatible with the popular microprocessor series devices such as PDA6s or mobille a
PICAXE; this allows a wide verity of functions to be preformed encryption and PIN for secure data transfer.
with it.
However it is significantly more expensive that the Xbee
The Xbee module is very easy to use especially in conjunction system.
with a PICAXE system. The Xbee can be programmed with its
own number for identification allowing it to select which
messages are intended for it, in a similar way to Ethernet.
This is the Xbee starter development pack from Revolution education one of the PICAXE system suppliers. This kit
provides everything for a total novice to |l earn and wunderstjand
PICAXE system providing basic demonstrations of the use and functionality of the system.
The PI CAXE program compiler has an AXbee wizardo functfi on
set easily.
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I Radio Control

- To the right is an AM transmitter and receiver, this transmitter has a range of

I 50 meters, which a good distance. The signals can also be coded, that gives
me many different signal combinations which | can use to control different

" things, such as the outputs. There is also an FM radio available. This is a lot
simpler than the Xbee and Linkmatik and it has a very low data transfer rate

I and it would not be suited to carry a lot of information.

This FM transmitter and receiver pair enables the simple implementation of a

One way of coding the radio data link at distances up to 75 metres

signal is by using the HT  -12
series encoder chips. You set In - building and 250 metres open ground.
the code by switching the code
pins high and low, and then
you set the same code on the

H. XBee (2400,n,8,1)

H File Edit Help
I receiver. Once a correct code
. . . . —~PCBaud Rate... ~ Set#Bee Baud Rate <BD>... ~Source Addresz.. [~ Input/Output Pins:
- arrives at the receiver it will o - .
. X 1200 2400 . T —
send out a high signal [ie | e g Read [ 2 EEON RN
" 4800 ¢ 9500 4800 ¢ 9500 SL: l— = Dt = Out  Out
 ADC = A0C  ADC
Buifer.... L
- Communications.. ——— | [ SetSlespMode.. ——— | 4 e
u Channel: * MoSl " Cyelic Remob | (Ol Lol
Read.. | Ic o Sleep yelic Remate il il il
CH: " PinHiber. ¢ Cyclic Remare Pin " Out = Out " Out
\urite, | PanlD:  |g337 " PFinDoze € Cuyclic Coordinator  ADC  ADC  ADC
D: | " Coord T * Azzoc
Read... . l—
— Destination Address... ST: |138e s - =
[ ] Maode: ©* Shart nickname (16 bit) Wiite... | 5P [64 & In & n o
" Laong senal no. (64 bit) £ Out £ Out & RS3l
 ADC

— Set Power Level...
Read.. | DH: ID

| L (I I Read... write...

DL: ID Write:
rite...
_l WY IU 3 4

Fing Test Fiead Yersion. .. | Factory Reset... | <|

Screenshot of the Xbee wizard

u Conclusions
I The simpler AM and FM radios are cheap, very easy to use and | have worked with them in previous projects. However for this a pplication they are out of their
league, they have a very small data transfer capability and do not integrate well with any type of processor.
|
The Xbee and Bluetooth options are more appealing they have an impressive data transfer rate and they both would be compatibl e with a PICAXE processor. The
I Xbee has the upper hand though it is considerably less expensive than a Bluetooth system and defiantly easier to integrate, t han ks to the PICAXE system.
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User Interfaces

" The user interface of any system is a very

I important feature; it needs to be easy to use and
quick to learn. In my project | will need to create One option for getting a message trough is using text; it will provide specific information and is easy to

- two separate user interfaces for the receiving understand. | can see two ways of doing this for my project, either using a selection system to choose each
and transmitting units. The two systems require letter, like a text message, or using a standard PS2 computer keyboard to input the letters to be sent.

I two very different user interface systems.

Design and Technology:

Systems and control

I PS2 keyboards

" In all keyboards, each circuit is broken at a point below each key. When you press a key, it presses a switch, completing the circuit and allowing a tiny amount of current to
flow through. When the processor finds a circuit that is closed, it compares the location of that circuit on the key matrix t o t he character map in its memory. A character

I map is like a lookup table. It tells the processor the position of each key in the matrix and what each keystroke or combinat ion of keystrokes represents. E.g. the character

. map | ets the processor know that pressing the AA0 key by itsel fssedtwgether sopespomntdo atcapitaldA. s ma | | I
The PI CAXE microcontrollers are able to interface with these keybauer ds wdiomedt hen fak esyairn @

I variable is somewhere where data is stored temporarily). However tbyeasingalbokup talslerl ean sea whatkhe x a d

. Hex code represents e.g. $66 = backspace. The Hex causes a pr obl e mtalbleto fendicsitavhal theg arentyping. wa n t
There is a program that can be downloaded onto the chips permanent memory that acts like a lookup table, and it will translat e t he Hex into decimal, the regular letters

I and numbers we use.

" The use of a PS2 keyboard is very promising because with some more programming | can output the letters onto a screen so the user can see what is being sent.

etter q
[

bd @ ngm &
eci al «
any gus.

or dat

yval%le

|
+— A sample program
I oV TN EEPROM $00,("?9?5312C?A8647?'?") pie prog
I'?',':,'i | . e EEPROM $10,("2?72?q1??7zsaw2?") Keyin Await |
= N = - Read keyvalue, boO fiRead the ke
I Fhg (on colie; x % EEPROM $20,("?cxde437?7? vftr5?")
— <C Clock g b inpule .. . . ) L
:’e’ i “\ g . ., g EEPROM $30,("2nbhgy622?mju782") This is the basic function of the keyin command, from this it can be

. 1) -~ 3 e = expanded and other features can be added.
| ot |2 ov oy EEPROM $40,("?,kio09?2./p  -?")

E-pin Mini-DIN (PS/2) ’ EEPROM $50,("??'?[=?2???27?]??2??"
n 1 oy [1-;.| & = puir MB: mosl project boards : . .

320V Ground are pre-fitied with pul- EEPROM $60,("2??27222?1?247727") Using a keyboard is a good solution, they are easy to use and
I 5 - Clok (T PIGAXE Inputé] e Thesemustba " many people all over the world know hoe to use it thanks to the

6 - Not used [PMOVMISS 1as the EEPROM $70,("0.2568??b+3  -*9??") computer revolution. The fact that the PICAXE will accept any PS2
. oV This is the program code that can translate teytéoarg nt;e_ans dthat the CUStto merdctz;:n supfly their OV\;]n hoi

— the Hex values into decimal. This is stored keyboard, bring down my costs and the customer can have choice

I This circuit shows how to connect the keyboard to on the PICAXEG6S memory t hl inwhat type of keyboard they want.

data to the PICAXE. The clock like is sending a clock called the addresses. EJg. The only issue r_naybg the size the_ keyboard will add to the dewce_
I pulse. A clock pulse synchronises two devices to typed this is a $1C in Hex, using the internal but as itos designed to stay in ong

exchange information, the clock tells the PICAXE lookup table the Hex code is converted to a problem.
. when to accept an incoming data package. deci mal fnao
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User Interfaces

" \/ ABC\/ DEF )

n Like on mobile phones messages are typed by selecting each character to appear on screen. A similar \ 1 J\ 2 J\\ 3 J
system could b used on my project to type. All characters A -Z 0-9 would be stored in a PICAXE memory and Ve \ TR [ =
I would be selected by a user. GHI JKL MNO
. Thisi method is very simple to use and understand, however the amount of time it would take is going to be \4) \5) \Gj
too long.
I ’ (PQRS  TUV  [WXYZ)
|
\7) \8/ \9/

The key matrix

@0 @

X
N \Oj \#j

Nottingham High School
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As can be seen some keys have the letters on
them and the letters are selected by pressing
they keys a certain number of times.

RN N W .
o 1-%zel 7
@ mm SRl R

*z ""‘@ 1

gRes XU

The microprocessor and controller circuitry of a keyboard

Conclusions

For the transmission end the two most viable solutions are the computer keyboard and the character selection
system. The keyboard is an existing technology that the
inexpensive. Character selection is again very easy to use but it will take a long time to enter a message by

one letter at a time.

ubl i c
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Processing
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I In any system information and data is being transferred and translated and outputted. It is the job of the processing unit

to handle the responsibility of making sure everything is doing what it is supposed to, orchestrating the whole system.

I In my project there is potential for a lot of complex operation and multiple devices working together. The processor that cou

s | was first released by revolution education, during the microchip revolution. This is a type of microcontroller, currently wel

and TTL integrated circuits like logic gates.

Mi crocontroll ers

ar e

new

el

ectro

ni c

. cost, microcontroller programming system, and it is very easy to use and understand.

6singl e

chi

Y

computer so

I The PICAXE is designed to bring microcontrollers into education; they are very easy to use and easy to understand. They demon

onboard memory which can be programmed via the free programming software and come in four sizes. Their specifications are sho

Id control all of this is a PICAXE. The PICAXE system
| e stablished in industry it replaces the traditional CMOS

t haet PdaC X E G ps ydd tye rh eii sngan nd x tordaime

str ate a very wide rage of operations; they have

wn in the table below.

PICAXE IC Memory 11O Ouiputs Inpuis ADC Data Polled .
I Type Size (lines) Pins (L =low) Memory Interrupt 555 Timer Monostable
PICAXE-08 8 40 5 1-4 1-4 IL 128 - prog The 555 is a timer chip it can be used The period of delay is created by the combination of
PICAXE0SM | 8 <0 5 i iy 3 256 - prog Yes in two types of circuit. C2 and variable resistor VR1. The output pin3 is
I being used to control a LED, but could be used on
PICAXE-18 | 18 10 13 8 5 3L 128 - prog Monostable other output devices. The monostable is triggered by
" PICAXE-18A | 18 80 13 8 5 3 256 Yes This circuit is used to create a time p_|n2 _momentarlly low, by 0'93'”9 th_e SV\_"tCh the
delay circuit could be made to switch a vibration motor on.
I PICAXE-18X 18 600 14 9 5 3 256 + 12¢ Yes )
- PICAXE-28A | 28 80 20 8 8 4 64 + 256 Yes Astable
I PICAXE 28X | 28 600 21 9.17 0-12 0.4 128 + i2¢ Yes This circuit is used to create a regular
pulse.
PICAXE-40X | 40 600 32 9-17 8-20 3.7 128 +12c Yes
|
I Conclusions
M I . . .
Astable Astable onostable The PICAXE system is very impressive.
. Relatively new in the microprocessor
The pulse is created on the output pin3 S o » » * * world it has so much to offer. It has a
I which is connected to an LED, or it could R ‘ R [I] lot of features and is extremely easy
a | be connected to any other output 220k +— Ri 220K :_é to use and understand. The serial data
component. The frequency of the pulse is ;7 4 B 10K T capability is very appealing and would
I controlled by the values of VR1, R1 and SNESSS 6MESSS 3 make sending messages easy. The 555
C1. By altering these values we can R l (P . - timer is a classic circuit, perhaps
" change the frequency of the pulses. 10K R R2 I:I - |_| 2501 [ dieing out but not useless. The pulse
I The f inHz = 1.45 . 0 . created could easily drive any lights or
€lrequency in Hz = L. L2 st motors. The 555 on its own however
. R1+ (2xR2) XC1 E 1 | “ o o7 would not be able to do much, but a
m— [ - = combination of PICAXE and 555 timer
I This could be used to make LEDOG6s f|l ash pn B - is promising.
the product. 0 o N
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When a message is received it needs to be outputted to the user in an understandable
form. There are different ways to do this which will depend on what method | choose to
send the message in the first place. My options include

LCD (liquid crystal display), alpha -numerical
Seven segment display

LEDOS

This is the DEM 20232 SYH -LY a 20X2 line serial LCD screen. It can be operated using a
serial firmware chip and a PICAXE. The PICAXE generates the serial signal which is sent to
the firmware and then an output appears on the LCD screen. This would be able to display
any textual messages | send

LCD

An alpha -numerical LCD screen is able to display characters A -Z numbers 0 -9
and some special characters. There are many different types of LCD screens I
on the market, offering a similar product but require different methods to run.

c on|t r|o (I

Serial LCDO0s are one option; they are
firmware chip. The serial interface makes them easy to use and they are
widely available in different sizes.

fin § O D7
P F fin 8 O—————— 2 DG I
| | An 7 O——— 21 D5 LCD .
c . Fin & O————————{ D4
q M » mio— e I
A m20—————1E  Vas Vo Ve RW DO D1 D2 D3 -
W 2[ 3] 1] &] 7] 8] 9] 10
X L I
A Pin 18 O [ 1 &
E R 10k
ooV "
E Fin & O I
LCD Screen n
¢KS O2YYlIYyR G2 aSyR RIFGlF (2 GKS FANNSGINBE A& GKS aaSNRdzieé O2YYIl YR |
Syntax: .
SEROUT pin,baudmode,({#}data,{#}data...)
The serout command is used to transmit serial data from an output pin of the microcontroller. I
9d3Id ASNRdzi TICHRNANYE OHPNIMHYX Gl 9[[hév =
Serout 7:  select pin 7 to output the serial data I
T2400: the baud rate is 2400baud .
(254,: 254 is the prefix with all serial LCD screens
128,: This selects the first line as where to start showing characters !
Gl 9[ [ heéy ¢tKS OKIFNIOGSNE L gAaK (G2 RAaLLFEe> Ay &aLJ)SSOK YINJa (G2 aKz2g GKS& FNB !'{/LL OKINF O
|

L Hussam EL -Sheikh

| ] I | ] | ] u | ] I | ] | ] u | ] I | ] | ] u | ] I | ] | ] u | | Page 10



amn d

._ | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | NOttlngham ngh SChOOI
| Outputs Design and Technology:
|
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|
" This system is being designed with deaf or partial deaf people in mind. My project needs to alert a user to any
incoming messages with the absence of hearing only four other senses remain sight, touch, taste and smell. Taste and
I smell can also be ignored because the appeal of a system that alerted you with a foul smell would be limited at best.
|
I Vibration
" Vi bration is a common form of alerting someone, itodés most clommon uses are in mobile phones
especially items that are worn on or close to the body where the effect can be felt. | have already seen products
I intended for deaf people that employ this stimuli, including a watch with a vibrating alarm.
|
I 3.5 Vibration is created by a Light
. ~ BN vibration motor. The motor _ o o
spins an off -centre mass ngh_ts are also a useful way tc_> alert people. They are used on road traffic lights, warning lights and_ may other
I very quickly to generate appllcatlons. Importantly any Ilght source must be clear and stron_g to grab attention. '_I'he ef_fect of light on the
tiny oscillating movements brain has been researched and it was found that a green/yellow light was the most stimulating to humans
" that can be felt by a user however many people feel they are most receptive to red light, a colour associated with danger.
I as vibrations.
S 2 mav
|
I LEDGS Filament bulbs
|
An LED is a diode made up of specific atoms, when a current is passed through the The bubs are an evacuated space with a
I diode light is emitted. conductive filament in the centre, when a current
R ) _ ) is passed through it light is emitted.
u LED6s are a very efficient |ight source; the h | ow

They also come in arrange of colours shapes and sizes. However they do have a
small viewing angle.

- This watch uses vibration instead of sound to
alert its wearer.

These provide a large amount of light with a very
large viewing angle. But they do require a large
voltage to drive them and are quite big.
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Seven segment display

As the name suggests this display is made up of 7 segments that illuminate, depending on
which are on the numbers 0 -9 can be shown. Because of the seven segments each of them
needs their own connection this could take up space on the circuit board and the processor

LEDOGS

A very simple LED would light up when a message is
received, to tell the user to go to a help point to
collect some information such as boarding times.

outputs. There is a solution however, there ar o ) )
I line with the processor and will control all of the seven segments. Again this would not be able to carry any information
at all, and especially in an airport where there could
" This would not be able to display much information however, the best it could do is show a be a message every 5 minutes going back and fourth
I series of numbers and even that would require multiple displays and again will take up to a help desk defeats the object of my system.
valuable space.
|
s | Saving messages Terms to understand
I As in my specification | want to be able to save past | C: integrated circuit or Achipo
messages to be accessed at a later date by the user. _ ) , o
= | Memory is a very complex area of electronics. Master: a microprocessor IC that controls the operation of a circuit
I Because of this there is only one option, serial Slave: a slave IC does certain specialised tasks for the master
EEPROM memory. EEPROMOs use
.|Sstore bits of data and itos The 12C Bus Protocol
removed. The PICAXE system is compatible with . . _ _ . _ .
I EEPROMG6s via the i2c prot ocolf]| Thel2Cbus physically consists of 2 active wires and a ground connection. The active wires, called SDA and SCL, are both
bi-directional. SDA is the Serial data line, and SCL is the Serial Clock line.
|
Every device hooked up to the bus has its own unique address, no matter whether it is an MCU, LCD driver, memory, or
I ASIC. Each of these chips can act as a receiver and/or transmitter.
" The 12C bus is a multi  -master bus. This means that more than one IC capable of initiating a data transfer can be
connected to it. The 12C protocol specification states that the IC that initiates a data transfer on the bus is considered th
I N — Bus Master. Consequently, at that time, all the other ICs are regarded to be Bus Slaves.
= e AN First, the Master will issue a START condition. This acts as an 'Attention’ signal to all of the connected devices. All ICs o
I the bus will listen to the bus for incoming data.
T W+ . . o .
L wl Then the MCU sends the ADDRESS of the device it wants to access, along with an indication whether the access is a Read
. E Gock - 0L v 0L é or Write operation. Having received the address, all IC's will compare it with their own address. If it doesn't match, they
I (3 Data - S0A DA L] simply wait until the bus is released by the stop condition. If the address matches, however, the chip will produce a
a » o response called the ACKNOWLEDGE signal.
| — i
Once the MCU receives the acknowledgement, it can start transmitting or receiving data. When completed, the Master will
I issue the STOP condition. This is a signal that the bus has been released and that the connected ICs may expect another
transmission to start any moment.
|
oV =
|

L Hussam EL -Sheikh

| ] I | ] | ] u | ] I | ] | ] u | ] I | ] | ] u | ] I | ] | ] u | | Page 12




T | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | NOttlngham ngh SChOOI
| Design and Technology:
Research Conclusions
|
Systems and control
I Wireless communications Processing I
| |
From my research on wireless communication | have found a number of radio devices that can The final solution | choose will need different types of
I transmit information in the way | want it. processor. The PICAXE system is well established and | I
_ ] _ _ am very familiar with it and can perform many complex
u From this them | will be taklr_lg the X_bee and 433 MH_z AM r_adlo m_odules onto a further tasks with it. However the 555 IC is still a valuable piece u
I development stage to experiment with them and decide which | will use ultimately. of electronics that has its uses. Depending on the final I
The Xbee, despite being a new technology to me, itas solutionlwillbetgking.both‘thePICAXEand555fqrward ations
" of use. The AM module has been tried and tested and has proven its value and versatility. When o contlnue e);]pgrlmentlng with them, and then making an .
I coupled with the HT12x series of encoders/decoders it can have many more applications. appropriate choice. I
| |
I User Interfaces I
. | think that using a computer keyboard as a user .
Outputs interface is a good choice, because it is familiar
I | will be using the vibration motor as an output on the device, it is a good way to alert someone technology and it can t.)e integrated with a PICAXE. Also I
: : N , for other interfaces a simple button system to select can :
. and especially if they candét hear. The motors avallabeuseol uirejahb
run. '
I For a visual output | have selected LEDO6s over fil gmepat—hulhe Thie i e hooaunuea 1 ENRAS ar! Iy
. smaller than the bulbs and require much | ess power |t]|LCDandSevensegmentdisplays al |l ex
viewing angle than filament bulbs, the idea is to alert the user with a light not to illuminate the ,
I whole ?oon? g Both LCD screens and 7  -seg displays are useful, and can I
' display information. For that reason | will continue to
n experiment with them both as a possible feature of the n
I final solution. I
| . |
Saving messages )
Conclusions
I If | want to save past messages that have been received in text then the only solution is an h lecti hi I I
. EEPROM IC. It has already been shown how it works and it can easily be integrated with a PICAXE T E S€ eC:'OnS and Comn}entsf made on t |shpage allow me .
to do this. The |1 Cdbs themselves are relatively expensi t(; ee;)_alargle_numberhooptlonsopelnm_theproductlon from 24
I not large by the standards of the new 80GB iPod, however bear in mind that each character is 1b ofmy final so ution so that | can comply with my I
so it can hold 24,000 characters. specification and solve the problem in the best all round
- way. -
A look at industry
| |
In industry large companies there is a whole department dedicated to R&D (Research
I and development). The R&D team can spend years researching and exploring the I
. development of a new product. Sometimes these have massive funding such as the .
new USAF air superiority fighter, F22 raptor a proj ec
I budget into the billions, which has only recently been completed last year. IJ

J Hussam EL -Sheikh
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Solution1

Overview

Using a 433 MHz AM radio system, when a
message is received a light will flash and
the device will vibrate. Alerting the user to
a message such as a flight announcement,
to which he/she goes to the nearest
relevant source of information, i.e. flight

5 o—

|

Circuit diagram

information screens.

The transmitter will simply be a switch that 1
when pressed will send out the message. It !

DrYEr o

can even be wired in to an automatic 1

Data in

L 4

-

T 4 &

15
17
16
15
14
13
12
1

100k

47nF =

Hecepver

& NE5SS 3
2y

Data out 5

system so that it will transmit whenever an
announcement is made.

47nF

0 o

oD = T fa L N

Tt
Iveun

n

11 Ly

IC2

CH
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Systems and control

When a valid transmission is received pinl7 on the HT12 IC goes
high, this will then switch the transistor on and the 555 circuit

will begin to work. By sending pin2 on the 555 low the timer is
triggered, the output pin3 will go high for a period of time, and
thus switching the vibration motor and LED on.

The delay period is controlled by VR2 and C5.

Transmitter

Receiver

The method of modelling | will be using is breadboards. They are very
useful because they are just simply a patterned array of connected pins
that components can just fit into for fast and easy circuit development.
Unlike Vero board another way of prototyping circuitry, in which
components have to be soldered into place and then tracks need to be cut
so that you have the correct electric circuit track.

To the right are the 433 MHz radio modules on breadboard, in this setup
when a valid transmission is received a buzzer is sounded.

{ 2] 4 !

Pros

This will be a very small unit.
The cost will be low as components are minimal and
inexpensive.
Mtds simple, the circuitry i
easy to use, simply alerted when a message has arrived by a
vibration and a LED.

S easy

J Hussam EL -Sheikh

Cons

The system does not transfer much information, the user is only made
aware that there is message or notice then he/she has to go and find it.
fThe lack of information then leads to inconvenience the user will be constantly
getting up to go and find out what the message was about.
fThe specification called for a definite way of warring of emergency situations
such as a fire alarm, this solution has no differential between a regular message
and a fire alarm.

| ] I | ] | ] u | ] I | ] | ] u | ] I | ] | ] u | ] I | ] | ] u | | Page 14



Solution 2

Overview

Similar to ideal a 433 MHz AM radio will again be o |

Nottingham High School

Design and Technology:

Systems and control

used, when a message is received a light will flash )
and the device will vibrate. Alerting the user to a
message such as a flight announcement, to which
he/she goes to the nearest relevant source of

Data in

Feceiver

0|
47nF =—— a
L=,

100k

—=

information, i.e. flight information screens.
Data out

Srrer o

Also on this design there is a separate LED that

. 11 Y
indicates an emergency.

47nF =

T

L R I L L

ICZ

The transmitter will simply be a switch that when i o

R1
330

-

T 4 8

& NESGS 3

24 s

[
=]

Rz

33

pressed will send out the message. The fire alarm for
example will be wired into the radio system so that if
the fire alarm is triggered the users will be
automatically alerted.

Again when a valid transmission is received pinl17 will go high then triggering the monostable circuit
and switching on the LED and vibration motor. However to work the emergency LED system another
feature of the HT12 series | Cds will be used.
and 13 are data pins, their logic state can be set at the transmitter and then on the same pins on

the receiver they will have the same logic state. This is being used to switch another transistor that
controls an independent LED for alerting emergencies.

AS

sho

Pros

This will be a very small unit.
1The cost will be low as components are minimal and inexpensive.

Mtds simple, the circuitry is easy fto produce and

It

W n

Wi

Transmitter

t he

13

12

11
be

di

0

very

easy

Receiver

right,

13

12

11

to use, simply alerted when a message has arrived by a vibration
and a LED.
fThere is a system in place that can show when there is an

Cons

{The system still does not transfer much information, the user is only made

emergency alert.

JHussam EL -Sheikh - .

aware that there is message or notice then he/she has to go and find it.
And the same inconvenience will be caused. The final product must be a
product that makes things easier for the user.

Page 15
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| _ Design and Technology:
Solution 3

Systems and control

- Overview Circuit diagram
I This solution is more advanced and sophisticated than the

previous two proposed solutions. It is designed to deliver
" the information directly and quickly to the user.

P52 keyboard

I The Xbee system is going to be used to transmit serial _T coo Transmitter

data to and from a PICAXE. On the transmitter a standard \_1 LCD connection
" PS2 computer keyboard is used to type the message on — I IGERON I H00G00RG0600000g

- - - [

I an LCD screen, once the message is typed out it is sent to FEF atk [144 [I] ] He Resonayr L4 l A

the receiver which alerts the user ithrf'”E’“os alnmd |Ta ark L= '
- vibration motor and then displays the textual message on S0 o —D‘ﬂ e N f;gmﬂ cantrel

its own LCD screen. ' P =
I Yhee ) FIRRMARE L

The messages will also be saved in an onboard memory 4 P | U
. IC that can be recalled by the user. There is also an ability 5 PICAHE 134 |1 ‘ =
I to warn of an emergency such as fire alarm. The f|r_e oot ok T TTT | Reset swich

alarm of an area will be linked to the system and will Q
. automatically transmit the emergency message.
I Receiver
- The Xbee requires 3.3v to operate so its voltage is

regulated with a 3.3v voltage regulator. In red on the
I receiver circuit diagrams an array of three switches are Kt 1 * i i P
. the user controls, to select or view a message. gg é_]_ ok o1 . I [E555555555655555 ]

g Hz Resonatdr Ll.l.{ [ ]
The EEPROM is shown in blue; this is where the past REF L — :E l
. ouT M — 1 [ J
I messages will be stored. r ] 1K +7K —D_
'l . Contrast control
- FA 47H —|:".K|:| O Ry —e ok
I Pros #hee q__] [ ] [ ] I:I —clt:iTTEmc\ '
).{ WEonFnN-0 |
. fIAll the information that is required is displayed on ? | eaE e " 4 ) ‘ )
the LCD screen. Recet Suk ITT] 1 4“ 4” ;r Reet Suich

I it will warn of emergencies such as a fire alarm. ) T Py

The PICAXE processor can do multiple tasks and is - *

easily programmed to do so.

I fThe user has a simple interface of three button
switches.
" The onboard memory is a useful feature to recall pass
I messages. Cons

fThe components especially the Xbee are relatively expensive.
u 1The unit will have to be much larger to accommodate all the components and a battery.
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Design and Technology:
Ideas: Xbee Development
Systems and control
The Xbee requires 3.3v to run; my PICAXE and majority of the circuit will use 5v. So to achieve
the 3.3v | will be using a voltage regulator.
Ground ”
The Xbee development board (top left) is an excellent way to learn and understand how to use the Xbee module.
: |l wish to use the module to transmit information between two Pl CAXE
Jo— effectively as if they are connected by a wire. So the first thingd
‘ information through a solid state connection before introducing the Xbee.
The PICAXE serial commands (in this case serout) have syntax a follows:
Serout pin, baud rate, (Dataé)
The important part here is the baud rate. Baud rate is the speed at which telecommunicated data is transmitted, measured in
bytes -per -second (BPS). Typical PICAXE baud rate is 2400, for the receiving PICAXE to correctly input the incoming data the
serin command must also have the same baud rate, i.e. (baud rate is relevant whenever electronic devices are exchanging
information
Serin pin, baud rate, {#} variable, {#}variabl eé
Once the information is received it is inputted into the variables b0 -b13 for use later. Also another feature of the serial
commands are the use of qualifiers, qualifiers are used to make sure the correct data is inputted by the PICAXE so that any
stray signals are not an issue. E.g.
Serout 7, T2400, (AABCO, 0 10)
Serin 7, T2400, (AABCO0), b1l
A serial signal is transmitted from pin7 at a baud rate of 2400 wilt
seri al i's being received at pin7 at the same baud rate and onaiablei t
bl.
So when | introduced the Xbee | just replaced the wire connection with the data in and data out connections of 2 Xbee
modules, and | was going to transmit information to be displayed on an LCD screen. However there was no success at first,
there was random characters appearing on the screen. After investigating the problem | found out that the baud rate of the
Xbee itself has to be configured, its default is 9600, so all | had to do is reprogram the Xbee via the development board and
supplies Max3232 IC to 2400, PICAXE baud rate. This solved the problem and my successful transmission can be seen bottom
left.
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | Page 17



Ideas: Typing on screen

My project has many complex parts to it, what | did was to prototype
individual circuits first to learn more about them and then everything
would be combined together to work as one single unit.

After | had understood and set up the radio system this gave me a solid
platform to proceed with prototyping other circuits.

Here | was experimenting with the PS2 keyboard, PICAXE and LCD screen

1. The PS2 keyboard plugs into the breadboard the data and cock lines are
tied high with a 4K7 resistor. The data and clock lines then go into the PICAXE
for processing.

2. The PICAXE has a reset switch on pin4 and the download cable is connected
to it on the right side. The green wire goes to the LCD Firmware IC with the
information to be displayed.

Nottingham High School

Design and Technology:

Systems and control

L Hussam EL -Sheikh

3. The Firmware inputs the serial data from the PICAXE on pin3. The Firmware
has a blue 4MHz ceramic resonator to keep its clock speed accurate. The baud
rate is 2400 and this must be the same for the PICAXE and Firmware to
exchange data.

P52 keyboard

EEEX
. \_l _
LCO connection
* e * 0000000000000 00g
&I sz Resonatdr Ll.L{ l [
47K 17 -
47K ’

| —
I | '| N Contrast contral

[ 111 10K

e = —

47K

L [ 1] ! —tmenoeoo

Brom2nd-o o L
PICAHE 183 %

— 04 P =k DD = 00 Th ‘ ‘

_JJJJ [TT1

%

Reszat Swich

Feszet Swich

Program: This is the program that allows the typing to be seen on screen.

serout 7, T2400, (254, 1) 0

pause 50

mainl:

digO:

pause 60

let bO=""

gosub display Oupdate display

keyin 6 wait for key to be pressed

read keyvalue, bo 6 letter stored in boO
digl:

pause 60

let b1=""

gosub displ ay Oupdate display

keyin

i f keyvalue = $66 then dig0 6éwhen backspage i s
read keyvalue, bl 6 letter stored in bl

Repeat the steps

display:
serout 7,T2400,(254,128,b1,b2,b3,b4,b5,b6,b7,b8,09,b10,b11,b12)
return

| ] I | ] | ] u | ] I | ] | ] u | ] I | ] | ] u | ] I | ] | ] u | | Page 18
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ldeas: LCD and Emergency Warning
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The LCD Module has two operational modes: text and instruction. The default is text mode; Data received via

the Serial line appears on the screen. To input instructions to the LCD module, such as clear screen, go to line

I 2, etc., you must prefix the instruction with ASCII 254. The byte following ASCII 254 will be sent to the LCD as
an instruction. For example, to clear the screen, send the instruction prefix (254) followed by the LCD clear

screen code (1).

As outlined in my specification, my device
needs to alert the user to any emergencies
such as fire. The original idea to do this is to
have a message transmitted to the device in
the way a regular message would be sent and
received. However this may not be 100%
reliable, and for this function it must be 100%
reliable.

The reason for this is because of the serin
command discussed earlier being used to input
the incoming data. The nature of this command
is that all other PICAXE operations halt because
the PICAXE is constantly monitoring the input
pin for serial data; once data is received then
normal functions proceed. This therefore means
that no other processes can be carried out in
conjunction with the serin command, the
problem then caused by this is that if the user

is in another process checking past messages
etc, when the emergency signal is transmitted

it will not be inputted and not be alerted.

So a solution that | have thought of is to create
an independent system that will always alert
the user of an emergency regardless if the
device is in another process.

JHussam EL -Sheikh T

This new idea uses a PICAXE 08 and a 4016 quad bilateral switch. The 4016 contains four switches. Each switch has
two input/output terminals, X and Y and an enable terminal, E. When E is LOW, the switch is open. When E is HIGH,
the switch is closed.
The PICAXE 08 controls the 4016, which in turn is connected to the reset of the PICAXE 18X, also the 08 has two
communication lines with the 18X. The important feature is that the 08 is also connected to the data out line of the
Xbee so it is constantly monitoring what goes into the 18X.
and then it triggers the 4016 to reset the 18X, and also send its communication line high. A reset has the effect of
making the 18X go back to the beginning of its program. However at the beginning of its program there is a
command to check the status of the 08 communication |ine, if
Procedureo which is the vibrating motor and LEDOS.
The PICAXE 08 is also connected to the LCD firmware and it takes over the data line and transmits its own message
warning of an emergency. Because this program is on the 08 it ensures that even if the 18X fails the user is still
alerted to the emergency, therefore providing the 100% reliability required for this important function.
| | I_I [ 11
4|:I1E‘ — 0 o= DD - 4['16
L] [T T
vo o1 [J_" 114 vDD +3-15 v o— .
>0 o (Y- t----- 113 enable EO 18X Reset LCD Data line
—i0
zi sy - 112 enableE3 nr
f ! : 00 P 2010 — H
vi o4 [ g ! _/'_L] 11 v3 PICAEDE | 18X comm lines
enable el 5 [~ “Hrlio z3 11 V
enable E2 6 -7 e zz
- - -\ . Xbee
vss 7 [ trls v o Data e
DIGITAL: O W To 18X

AMALOGUE: -5 W
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Completed Breadboards Design and

Transmitting Breadboards
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BEBEE Basen
Bhabe Banes

LCD Screen

LCD contrast control
Xbee connection
PICAXE 18X

LCD Firmware
EEPROM 24K memory
PICAXE 08

©CoNoOGO~WNPE

PICAXE Download connections
. 4016 Quad Bilateral switch

I 10. PS/2 Keyboard connection
- 11.LEDO6s representative of out

12. 3.3v voltage regulator.

J Hussam EL -Sheikh

put s

Breadboard Modelling

Using breadboards for modelling is very useful; components can be constantly
moved and altered. This allows great flexibility and speed in circuit developments.

Here are my completed breadboards of my circuits; these are fully functioning
circuits of my final solution. | will now use these models as references when |
make my PCB design, then use them again as references when checking the
finished PCB.

The receiver breadboard now also has included the new emergency alert system
of the PI CAXE 08 and 4016 combination.
the outputs of the LEDG6s and vibrating

Al s
mot or .

(=)
—
>
(9]

This is the breadboard of solution 3. This was the best solution because despite
its complexity it fulfilled the specification requirements and it can also expand on
those points for a better product.

Receiving Breadboards

B B Er e
B Shaen Bheen

Page 20
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Design and Technology:
PCB Development Systems and control
When began to think about designing a PCB, | also had to consider a size limit because particularly on the receiving end. Bec ause it is gong to be a hand held
unit so it needed to be as small as possible but at the same time if the size was growing it needed to be long rather than wi de so that it could fit in a human
hand.
The CAD software | wild. be using for this is PCB wizard; 1itods anentseandyisvereeasy®tse.l e sqgft war e

+

00000LD00E
SARCHO0000

+
[ |~
.l:-

= CTH This was my first attempt at the receiver PCB, as
R d S can be seen the blue links are flying wires that
+1 aqr 10k indicate wire links, on this design there are too
+ 1 B+ F many wire links and the final PCB would be
cluttered and it would defeat the object of using the
B . FICARETS copper tracks instead of wires.
76 O PICAXEZS

This is the Xbee connection, because the Xbee has
2mm pin spacing the original idea was to produce
a separate PCB that would have the Xbee on it
then that PCB itself would fit into the PCB on the
standard 0.1in spacing.

The LCD is being connected using a
ribbon cable, this is good because it
will make it a lot neater, and the LCD
has 16 connections. There will be a
16way IDC connector mounted on the
PCB.

JHussam EL -Sheikh - .

? L+
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=
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b 0000000
¢
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>
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The two reset switches for the PICAXE and LCD Firmware the
reset pins of the two | Cb0s
LCD Firmware.

IDC connection for the LCD screen.

PICAXE 18X.

Mini Din socket, for keyboard connection.

Download socket for PICAXE.

3.3v voltage regulator for Xbee.

Xbee connection (2mm pin spacing). Also with Xbee status
LEDOG6Ss.

ONOOAWN

ar e

tli
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PCB Development and
Production

L]
9
gooooe o

e
9

After my not so successful first attempt of the
receiving PCB, | just started from scratch, which |
think is the best way to approach the new design.

The new design is a lot more compact and it has
less flying wires. What | have also done is mark
hol es
using has holes on its corners that will allow my to
bolt it to the PCB, and the holes (highlighted in
green) have been lined up for this on the CAD
software.

with pads. For example the LCD

The method of PCB production used in the

I depart ment st diphoée¢si st o.
of the PCB is completed a mask needs to be

" produced. The mask is just the pattern of tracks

I and pads printed on tracing paper.

The circuit board is a base that is copper clad and it
has a thin photo sensitive layer on top of the

I COppetr.

(O(

Photo sensitive layer

ce the desig é
Copper layer
I le—1
T ' Rase layer
Finished PCB

I Order of production

. 1. A correctly sized sheet of the circuit board is placed
in an Ultraviolet light box with the mask preventing
I the exposure of the track pattern.

2. The exposed board is then placed in a solution of

sodium hydroxide to remove the exposed photo layer,

I | eaving a Aphotoo of the
3. This is then placed in the bubble etch tank, which
" contains a solution of hot ferric chloride. This solution
eats away the unexposed copper leaving the tracks
I and pads.

4. The Board is then cleaned and drilled.

u

ne
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PCB mask on the
UV exposure box.

Design and Technology:
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]
screen

Quiality control

At this stage | need to begin my
guality control checks. The PCB is the
first of my critical points, so to check
the board all the tracks were checked
for breakages and continuity using a
multi metre.

A look at industry

Industrial PCB manufacture is on a much larger scale than school
PCB production. On a recent visit to SMS electronics | saw how
industrial PCB manufacture works. The plant has a massive stock of
components, surface mount and through components. The circuit
boards themselves are bought in from somewhere else, but once
they have the board they are ready to begin the process.

The boards are put onto pick and place machines, computerised
arms pick up and place the components on the circuit board which
has already has a layer of solder past on the pads, the pick and
place machines are capable of placing 25,000 components per hour!
Once the components are fixed the bard is put through an oven that
heats up the solder on the board which then melts and makes the
connection.

The completed boards are then subjected to meticulous quality
control checks to ensure the customer gets a top quality PCB.
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T | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
I Receiver PICAXE 18X Program
|
loop: o ) :
I let b12 = 0 When a serial signal is received at
serin 2,T2400, (" ABC pin 2_with the correct_qualifier it is
u poke 80,b0 rea_d into and stored into t_he
6 6 varl_ables ant_ th_en poked into the
I registers. This is done for the whole Emergency Warring PICAXE 08 program
. transmission.
I signal: The LCD displays the option to show low 1
forb13 =110 20 the message, whilst also signalling init:
| . . _ . . . .
if pin0 = O then recal Wi t_h t h e Vi brating mp serin 4, T2400, ("999")
I serout 7,72400,(254,128,"NEW MESSAGE") with high 5 and high 2 commands. If high 1
serout 7,T2400,(254,192,"SHOW?") the correct button is pressed the pause 500
" if pin0 = 0 then recal program recalls the message to the low 1
I high 5 screen. high 2
high 2
o The motor and LEDG6s || Serout0, T2400,(254,1)
" about 60 seconds then they stop, to pause 50
I avoid severe annoyance. serout 0, T2400,(254,1)
pause 50
recal: The vibration motor gnd LEDOG6s are Loop:
| . .
low 2 switched off if they are not already off. serout 0,T2400,(254,128,"EMERGENCY")
I low 5 Then each character is recalled from serout 0,T2400,(254,192,"EVACUATE AREA")
high 3 the register with the peek command, if pin3 = 1 then exit
. peek 80,b0 and as on the transmitter program a goto loop
eéé gosub is used to update the LCD
I gosub display screen with the message. exit:
" low 1
low 2
I saverequest: The user then selects if they high 0
_ | serout 7,T2400,(254,128,"SAVE MESSAGE? :yes <") want to save the message goto Init
serout 7,T2400,(254,192," ‘no <) by pushing a switch. If no is

I if pin7 = 0 then saveselect
if pinl = 0 then clearscreen
" goto saverequest

Low 1 holds the 4016 in normal
operation i.e. not resetting the
18X.

Once the emergency signal is
detected (999), the 4016 is
triggered to reset the PICAXE
and then with its own serial
line the 08 hijacks the LCD to
display its own message.

Once told to stop via the 18X
comm. line, the exit procedure
returns the operation all to
normal, and sits dormant
waiting to ward of the next
emergency.

selected the program clears
the screen and returns to
the menu.

save:
. i2cslave %10100000, i2cfast, i2cbyte
I peek 80,b0

eéée.

writei2c 0, (b0)
I pause 10

The message is then saved. The characters are recalled again and then
saved using the writei2c command.

E.g. the character stored in b0 is being written to the O
EEPROM IC. Once the message has been saved the program returns to
the start.

The write command should be able to store more than one character per

J Hussam EL -Sheikh

register, however whenever | have
that | have had to use up programming memory to define a writing
procedure for individual characters, rather than saving 10 at a time. This
has meant that due to lack of program space | can only save 2 past
messages.

th register of the

trie

This is only the core program; there
are many other features that make up
the entire program however explaining
the whole thing would take at least 20
pages alone.
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| Transmitter PICAXE 18X Program Design and Technology:

Systems and control

- The PICAXE system is central to the workings of the electronics of my project. The PICAXE is the central processor that contr ols what the
product does and how it does it. For it to function properly it needs to be programmed, so that it knows what to do.
I A computer program is simply a set of parameters laid down by the programmer, outlining exactly what the PICAXE needs to do, how to do

letbO=""
é. . blo0

poke 80,b0
€eéél11s

J Hussam EL -Sheikh

L
nw =

| |
thln
| |

Using let command all of the ee. .

variables b0 to b10 are cleared,

gosub sendlinel

then all of the PI Cléeéé
EEPROM registers are cleared sendlinel:
using the Poke command. The serout
poke command just inserts the return

value of b0 into the 80 ™ register

bank.

characters are recalled from the register

data in |l eg of the

menu, ready to begin again.

When it has been prompted to transmit, the

using the

peek command an then put back into the variables.
Again program uses gosub to send the first line using
3,T2400, (" ABQ" the serout command, this line goes straight to the

Xbee

transmission is completed, the program retunes to the

u it, and when to do it.
I My program is just a long |ist of these fAruleso for the PICAXE to foll ow.
. menu: This is the beginning of the digO: As each key is pressed the value is
I low 4 program in which the LCD is pause 60 logged and stored in the variable.
serout 5,T2400,(254,1) cleared and then the words let bO="" Each character has to have its own
" pause 50 Asend messageo ar| poke80,b0 parameters defined e.g. dig0 defines
serout 5,T2400,(254,1) displayed. And using the gosub display the first character and so on.
pause 50 keyin command once the keyin _
serout 5,T72400,(254,128,"MENU") enter (hex value = $5A) if keyvalue = $5A then sndinit As it goes along the values are also
serout 5,T2400,(254,192,"Send message?") button is pressed the value read keyvalue,b0 stored in the PICAXE registers via the _
keyin of this key is logged and if it poke 80,00 poke command. Also w
if keyvalue = $5A then maini equals $5A it will go to the di splayo the progran
goto menu next step. If not it will go digl: sub procedure, i.e updating the LCD
back to the start of this pause 60 screen with what is being typed, and
code and continually keep let b1="" t_hen r_etl_Jrns to that pplnt. After the
scanning the incoming poke 81,b1 first dig if bgckspace is pre_ssed the
values of the keys pressed. gosub display character will be erased with the
keyin 5o -
if keyvalue = $66 then dig0 it keyvalue $66
if keyvalue = $5A then sndinit this process continues for all 32
high 4 The backlight is switched on, read keyvalue,bl characters available. If enter ($5A) is
serout 5,T2400,(254,1) screen cleared and the two arrow poke 81,b1 pressed at the end or any other time,
pause 50 characters appear on each line it will begin sending.
serout 5,T2400,(254,146,"<" indicating the space to write.
serout 5,T2400,(254,210,"<" peek 80,b0

wher g

me to only

been

32

characters.

about a At hen

because of a |

gosubodo command, this

As | said | needed to define each character in the program, this took up a lot of programming space and limited
This 1is
extra command for me to be able to use the same set of character definitions infinitely! To accomplish | have
thinking
save space on my receiver program too, where | am also defining individual procedures.

i mitation

woul d

al
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| Case design Ideas

Nottingham High School

Design and Technology:

Systems and control

hown

The case is a smooth design with no sharp
edges. It is sloped so that there is an
optimal view of the LCD screen.

LCD

Status LEDs

The PS/2 cable can fit into the socket at
the rear of the case.
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Nottingham High School

| Case design Ideas Design and Technology:
) — ) — ) Systems and control
I The case is an important part of any product. It will be the first thing a person will see

and hence a lot of effort is put into this by industry to make a good first impression.
- There could be a whole art department that take over this process.
I As wel | as the aesthetics of the product, thje design needs to fAwor k?o. It is no good for

a sleek looking case for a mobile phone, but its buttons are so close together that you
" canb6t even dial!l

I Also to be thought of is the ergonomics of the product, how it feels and how it is used.
These are my initial sketches of the case designs, in them | have tried to begin to
think about the ergonomics.

JHussamEL - Sheikh -._._._._._.-_

1. The case has a smooth rounded body for a good fit
in the hands.

2. The battery is housed inside a battery box that can
be accessed via a door on the bottom of the case.

3. There are raised ridges on the side of the case to
provide grip when holding the device.

4. The door for the battery compartment. The door has
a flap that fits into hole and then screws shut.

5. The support posts for the circuit hold it the right

height. Also the case is secured through these posts.

LCD

Control buttons

Indicating LEDs

Status mini LEDs
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