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ABSTRACT

In light of continued progress in the world of communications and new
technologies that evolve day after day and that contributed to the evolution
of human life,The evolution in the remote control field in the electronic
devices become one of the most important techniques, Because the remote
control allows us to perform some tasks without need ..... , This saves us a

lot of effort, time and risk in some cases.

The aim of this project is to design system for operating number of
electronic appliances in the home or other remotely areas through the use of

cellular system (GSM).

There are two key components to the project design :
-Remote unit This unit consists of cell phone which is present in the
remote place.
-Local unit This contains one cell phone and a Local Control Section, Local
Control Section consists of a DTMF Receiver (DTMF decoder), ULN2003

Darlington Driver , Micro Controller and the electronic devices .

The operating for the electronic devices done successfully via remote

control unit through the cellular network (GSM).



1

as das as ek G sl CLED 5 YLty Al b Jeal giall ookl J b
A ySIYT 8] & am e oSaill Jlae A shaill day Gl Bla sk 8 Caagasd Sl
Glld 5 U g gl da sall () 50 algall rany elaly W prany a2y (e aSaill Gl G clLail) 28 a8l (1
oY) s (8 Hhaladl s ge )l agall e sl Lde 85

0 A S 8 eal) (o2 Jadly o gh ala araal ga g g il 138 (e cang)
(GSM) sl (g slall alhaill aladin) JOA (e clld g 20 e W e 5l oLl

et 5 (il G 3a (e aldaill 13 () S

1Al cailel) (e o oS3 3aa ) 238 (Remote unit) dm e a8l sas g -

ASall Bas 5 g (g oA i) (e (o 5ST B2 1) 03 (Local unit) dalsal) 3as ) -
DTMF) <has 5l asie Gl daadll Jifine e o sind i ddaal) 3 5 dladl
5a¥ly (ULN2003 Darlington Driver),(Micro Controller) ,(Receiver

g aSadll ol jall 45 STy
(e 2 e &Sl Bas 5 Gk e Lol Gl g ey 435 JSIVY 8 jeal) L oSall o
. (GSM) s sl Cailgl 3,5 s



Table of Contents

Dedicated ........coeuieiniiiiiiiiiiiiiiriirer e e re e s s eeess e snnnes 111
Acknowledgement..........ccceiuiuiiuniiiniiniiiniiiiiene s s ene v
ADSTIACE. ..cceeeiiieiiiiiiiiiieiiireereereerneereeeeeeseseesassasessasansnsnssmmeessnsas \%
Table of Contents........cccceeeiiniiiiiiiniiiniieirieireeireerrnnreeeeereesnsenns VII
List of Tables....cccuiiiiiniiiiiiiiiiiiiieerccereeeree e e s nnseeeee s e e nns X
List Of FIGUIeS.....coouiiiiniiiiiiiiiiiiiiiii it cvee st ssses senes XI

| DT A0) 210 00 54 12 10 1) 1 VR

Chapter one:

1. INEroduction. . c.cveeeiieiieiineiiiecietieiietieeieeiecieteieecesiscimeesscsnsensons
1.1. Background......cccoeviiniiiiiiiiiiiiiniiieiiiieiiieiieriosnecinssoenscnnsonn 1
1.2. problem statement .........ccceiiuiiiiniiiiniiiieiiiiiintiiieieinrcinscinncen 2
1.3. ODJECLIVES tuuvinnniiiniiiniiiiniiiiiiiitiinteinrniercseiisestonmescosscenscnnns 2
1.4. Mmethodologies ......coviiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieinrcinscennes 2
1.5. Research outline .......cccoieeiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiiecienieene 4

Chapter Two:

2. The BASIC Stamp Modules , DTMF & Robots .......ccceeuvenininrnnenn.
2.1. Overview about Microcontroller ..........ccccevvveiiiiinnniniinineenecnennn 4
2.2. BASIC Stamp Modules.....cccceviiniiiniiiiiiiiniiiiiiinieiieiiicnrcinscnnnnes 4

2.2.1 BASIC Stamp 1 model (BS1-IC)  ..ciiiiiiiiiiiniiieininnnn 5
2.2.2 BASIC Stamp 2 model (BS2 -IC) Y|
2.2.3 BASIC Stamp 2e model (BS2E -IC) .....cccevuvirniiiniiiniinnnnnn. 5
2.2.4 BASIC Stamp 2sx model (BS2SX -IC)....cccveriuireeninrennnnne 6
2.2.5 BASIC Stamp 2pe Module (BS2PE —IC) .....cccvvvvrniiniinnnnnnne 6
2.2.6 BASIC Stamp 2px Module (BS2PX —IC) ...ccevvvriiniininnnnnnn. 7

2.2.7 BASIC Stamp Rev Dex model (27100) ......ccovvvineiiinreinnnnn 7



2.2.8 BASIC Stamp specification .........ccccevveiiiniiiiiiniiiiiinnnenns 8

2 T 2] 1117 £ 9
2.4 Advantage of Stepper MoOtor ....ccccvvviiiiiiiniiniiiieiiinrcinecinncennnes 10
25 DTME ccouiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiitiietiiatietecaitasscntensnssasnens 10
Chapter Three:
3. Global System for Mobile Communication (GSM)........cccevviiiiiniiineiinnnnn
3.1 History of GSMu..ciuuiiiiiiiiiiiiiiiiiniiiiiiiiniimiieentesissisessorcascnnes 13
3.2 GSM Network Components.......c.cceeeveiereiriienrncinrciscecnscnnnees 14
3.2.1 Switching System (SS) Components..............cuueee.. 15
3.2.1.1 Mobile services Switching Center (MSC)...15
3.2.1.2Home Location Register (HLR) ............ 15
3.2.1.3 Visitor Location Register (VLR) ........... 15
3.2.1.4 Authentication Center (AUC) ............... 16
3.2.1.5Equipment Identity Register (EIR) ........ 16
3.2.2 Base Station Subsystem (BSS) Components ..........16
3.2.2.1Base Station Controller (BSC) .............. 16
3.2.2.2Base Transceiver Station (BTS) ............ 16
3.2.2.3Mobile Station (MS) .ccccvviiniiiiinnrnnnniennes 17
3.2.3 Operation & Support System (OSS) ....cevvvirneennnns 17
3.2.3.1Operation and Maintenance Center (OMC) ...17
3.3 GSM Frequency Band.........c.ccceeiiiiiiiiiiiniiiniiiniiiieiiinecinnen 17
3.3.1 GSM 900.....ciueiniiniiniieineiniimieineiimneceencnecnns 18
3.3.2 GSM 1800 ..ccvvviiniiniiiiniiniieiieiiiiniieiiecneiacienecens 18
3.3.3 GSM 1900 ..cveiniininiiniiniiniiiiieiniieiieieiaciecmnennn 18
3.4 Radio link aspects .....cccviieiiiiiiiiiiiiniiiiiiiieiiieiiittmetcinsiessosnscscnson 19

3.5 Multiple access and channel structure .........ccoeeviiniiiiiiiiiiiiiiiiieiiinnenne. 19



Chapter Four:

4 System deSi@N ..o.uveuuriiniiiniiiieiiieiiiieiiieteiareinsteestosstcsessoenscsnsssnes
4.1 The Remote Part .....coceveieiiiieiiiniiinriiinieineienerennsnncnnen 21
4.2 The Local part ......cccoveviiniiiniiiiiiiiniiiiiineiiiieceinrcnnecnns 21
4.2.1DTMF Receiver .....ccccevvvinrinininecnennennn 21
4.2.2BASIC Stamp ...c.oovvviiiiniiiniiiinnncnnnees 23
4.2.3ULN2003 Darlington Driver ................ 27
4.3 Hardware Design Circuit .......cccoveviieiiiniiineiiinicimnncnnn 28
4.3.1Steps of Design ....ccovvviiiniiiinniiinrunnennes 28
4.3.2Diagram of the Design ..........cccccvveunn.e. 30
Chapter Five:
ST T 1
5.1 PBASIC Ianguages .....ccceveineiiiniiinieiiinnesioseciececsnssanes 31
5.2 Flow chart of the program ........c..ccceiiimiiiiniiiniininnennnne. 31
5.3 The Program ....cccceeeviieiiiniiiiniiiiieieisrcsnscsssesscsnscennns 33
Chapter Six:
6 Results and DiSCuSSIONS ....ccevieiiniiiiiiiiiiiiiiiiiiiiiiiieccieiereece.
6.1. ReSults....ccoiuiiiiiiiiiiiiiiiiiins ciiiiiiiiiiiiieiiieiiitinecieciecenccnnn 35
6.2, DISCUSSIONS..ccutiieiiiiiniiiiiieiiniiieiiieiiieiierietiecisecsesieccncnnns 36
Chapter Seven:
7. Conclusion and Recommandation .......cccceeeviiiiiminnieiiiecienieeinenn.
8 B 671 110 11 ) T+ T Y 37
7.2. Recommandation .......cccieeiniiniieiieiiiiieiniineieeieecanee 38
References........ ..o 39

APPECIAICES ...ccuceinininiriniiiiniiiiininiiiisisisisissssssssssssssssssssssssssssssssssssssssssess 40



List of Tables

Table (2.1) BS2-1C specification
Table (2.2) DTMF frequencies (CCITT)
Table (4.1) shows Connection of the DTMF receivet
to BS2 —IC
Table (4.2) shows Connection of the BS2 —IC to
ULN2003
Table (4.3) shows Connection of the ULN2003 to
Robot
Appendix (A.1) shows the specification for model
(BS1-IC &Rev .D& BS2-1C)
Appendix (A.2) shows the specification for model
(BS2e-IC& BS2sx-IC)
Appendix (A.3) Table (A-3) shows the specification for
model ( BS2p24-IC & BS2p40-IC )
Appendix (A.4) Table (A-4) shows the specification for
model (BS2pe-1C & BS2px-1C)




List of Figures

Figure (2.1) BS1-IC
Figure (2.2) BS2 -IC
Figure (2.3) BS2E -IC
Figure (2.4) BS2SX -IC
Figure (2.5) BS2PE -IC
Figure (2.6) BS2PX —IC

Figure (2.7)

BASIC Stamp Rev Dex model (27100)

Figure (3.1)

System Model

Figure (3.2)

GSM frequency bands

Figure (4.1)

DTMF Receiver Functional Block Diagram

Figure (4.2)

DTMF Receiver Single-Ended Input
Configuration

Figure (4.3) Pin 1 Indicators BS2-IC

Figure (4.4) Additional Examples of Pin 1 Indicators
Figure (4.5) Programming Connections for all BS2 models
Figure (4.6) BS2-1C and Board of Education

Figure (4.7) shows BS2-IC internal component and signal

configuration

Figure (4.8)

ULN2003 Block Diagram & Pin configuration

Figure (4.9)

Block diagram of the design

Figure (5.1)

Show flow chart of the program




List of abbreviations

AMPS Advance mobile phone System

ADC Analog-to-digital converter

AUC Authentication Center

BS Base Station

USB Universal Serial Bus

PDA personal data assistant

VCA Video cassette recorder

VR Variable-reluctance

DC Direct Current

PM Permanent Magnet

BSC Base Station Controller

BSS Base Station Subsystem

DTMF Dual-tone multi-frequency

BTS Base Transceiver Station

HB Hybrid

CEPT Conference of European Posts and Telegraphs

CGl Cell Global Identity

CI Cell Identity

EDGE Enhanced Data rates for GSM Evolution

EEPROM | Electrically Erasable Programmable Read-Only Memory

EIR Equipment Identity Register

FCC Federal Communications Committee

FDMA Frequency Division Multiple Access

GSM Global System for Mobile Communication

HLR Home Location Register

ISDN Integrated Services Digital Network
International Telecommunication Union-

ITU-T Telecommunication sector

LA Location Area

LAI Location Area Identity

LCS Location Services

LED Light-emitting diode




MS Mobile Station

MSC Mobile services Switching Center
NMC Network Management Center

NSS Switching Sub-System

OMC Operation and Maintenance Center
OSS Operation & Support System

EMF Electro-Magnetic Force

PLMN Public Land Mobile Network

PSTN Public Switched Telephone Network
SIM Subscriber Identity Module

SS Switching System

TACS Total Access Communication System
TDMA Time Division Multiple Access
UMTS Universal Mobile Telecommunication Services
VLR Visitor Location Register




