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Abstract 

The idea behind this project is using remote control works with infrared light, so it sent 
infrared light to receiver circuit connected with computer through serial port. 

The user will be able to control PC remotely such as displaying start menu, open and 
close programs ... etc. 

On the other hand user able to control with application that connected with computer 
through parallel port such as home automation application. 

We use VB.net to build the program that reads the digital signal (that's process by IRC) 
from serial port and process it to perform the related action , if the action is SW action 
the program call windows (.dll ) file from system32 to perform this action ,if the action 
is HW action the program sent signal to the related pin in the parallel port, and the 
interface circuit amplify and process the signal to achieve the application result, and 
there is a heat sensor to stay a constant temperature level, so when the temperature 
increase the program terminate all hardware application. 
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1.2 literatures Review: 

There are some research people who have tried to use remote control to 

control of PCs and their applications. )+ ®2@0Dd{2+0 ®>@qd04B+{4 university they are 
working to do PC's Remote U>+d�>@ DqDd0W by Asma' Abu Salah & Mahmood 

L[ 2[ 00 .{+ dB{D ®� >z04d dB0 kD0� [ {@@ 30 23@0 d> 4>+d� >@ dB0 I UD � 0W>d0@q- ( 0 42+ 
perform many operations inside these PCs such as key press simulation, Mouse 

movement ... etc. And the Microcontroller is the main control unit that handles the 

DqDd0W- )d � 040{X0D dB0 92d2 »�>W dB0 � 0W>d0 4>+d� >@ 2+9 d�2+DW{dD {d d> >+0 >» dB0 
PCs. 

1.3 System Requirements: 

The system requirements of this project include several parts each of them 

related together to form the whole system in order to classify these requirements are: 

u-H-u L] d0� +2@ Requirement: 

Our project needs some requirements to run it, such of these: 

1. Remote control to select the action you wanted to do. 

2. Visual basic .net to develop the interface program. 

3. The infrared receiver circuit resides to the front of the single pc and in 

the direction of the remote to receive the signal from the remote. 

4. The user has to setup the system before starting using and this require 

several activities some of these activities: 
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• . Check remote state (battery mater, workable, not workable) 

o 1 k+ dB0 4>W®kd0� d> 4B04? [ >� ?23{@{dq- 
• Run the screen and adjust colors, resolutions. 

o 1 k+ dB0 DqDd0W 2+9 Dd2�d X{0[ {+V- 

1.3.2 Hardware Requirement: 

These are the requirement are required by the final project to run on the user 

computer to use and run such of these requirements are: 

1. PC Pentium (III) 1000 MHZ speed 256kb cash memory or up. 

2. 15 inch screen or larger. 

3. 128 MB SDRAM or higher. 

4. 20 GB hard disk or higher. 

1.3.3 Software Requirement: 

After analyzing all software needs and requirements, the following software 

»k+4d{>+D 2+9 W>9k@0D 2� 0 +00909t 

• Win ME/NT/2000/XP: 

This system needs one of these types of windows to kD0 {d 2D environment to 

run our system under it. 
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• T {4� >D>»d • {Dk2@ · dk9{>-h L<t 

We need to use this compiler to build and run >k� D>»d[2� 0 9�{ X0� which 

programmed using VB.NET 

1.3.3 Environment Requirements: 

The environment requirements include the region where the system to be 

installed not more than 30m between the remote control and receiver circuit. Another 

aspect around the system environment to be no persons or parts between the remote 

and the infrared receiver circuit other wise the signal may not be sent correctly. 

1.3.4 Communication Requirements: 

The communication requirements included in infrared technology; so there is 

no need for any cabling or media device the system to communicate with its part 

correctly there must be straight line between remote and infrared receiver circuit to 

send and receive signal correctly. 

Also to prevent other noisy resources dB2d W2q 42kD0 signal damage or 

destroying since the system send and receive through the air, so that the 9{Dd2+40 
between the remote and infrared receiver should be with few meters. 

1.4 Group Dependency: 

The activity of the project has been distributed to the group as separate parts 

to be designed separately and after completing each part to be tested as follows: 
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• Infrared Receiver Circuit is accomplished by Ali Salameh. 

• Software Driver (SD) is accomplished by Omar Al Rujob. 

o c ®®@{42d{>+ is accomplished by Hussein Manasrh. 

After these parts have been accomplished by the partners, the group will meet 

to integrate these parts. 

1.5 Project Scheduling: 

The timing management will divide the system hierarchy according to the 

90®0+90+d and nondependent actions, this process will explain the critical path of the 

system. 

<B0 ®� >z04d 24d{X{d{0D B0� 0 90®0+9 >+ 024B >dB0� . D> dB0 d2D? 9k� 2d{>+D 2+9 
dependencies are the following:- 

Tl: Preparing to the project: here we introduce to start in the project arid discuss with 

the advisor to initialize the project, and preparing the group and evaluate the project 

tasks and levels. At this period we explain the system requirements. 

The project consists of the four major high level parts: the infrared Receiver 

circuit, Infrared transmitter Circuit (the Remote circuit), the Software Driver and 

Applications. 

T2: The project searching and analysis: at this period we start the first step to search 

and analysis the project and allocate information and data about the project levels 

n 



and sublevels, tasks and subtasks, there are many resources to searching and 

analyzing the concepts. 

<Ht dB0 ®� >z04d � 06k{� 0W0+dD 2+2@qD{Dt dB0 ®� >z04d B2D W2+q d2D?D 2+9 06k{®W0+dD 
must be provided and explained to implement the final project to achieve the system 

requirements and tasks. The system has a hardware and software requirements which 

must be achieved through the prototype and final presentation. 

T4: Infrared receiver Circuit: This circuit will receive the signal sent from the remote 

side. 

TS: Remote control: we need IR remote control to work as transmitter. 

T6: Software Driver: software program that can be D0dk® >+ dB0 PC which allows the 

acquired signal from the infrared receiver circuit to be performed as computer 

function. 

T7: Application: here we need to construct and build the circuits that represent the 

home automation system. 

TS: The prototype: in the prototype we will display to the user, the project efficiency 

and his requirements that will implemented correctly in the project, so this step is 

mainly because it will reflect the user opinion and the project manipulation. 

<Pt <0Dd dB0 ®� >z04dt [ 0 [ {@@ d0Dd dB0 ®� >z04d 2+9 {W®@0W0+d {d d> {+Dk� 0 dB2d dB0 
system and user requirements levels are achieved or not, to adjust the problems and 

errors in the project and can maintain it, then try to test and execute it again 

<uj t1 0#2+2@qD0 2+9 re-implement the project 
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T11: Final Project and presentation: the final project will be display completely 

without any problem and achieve the highest level objectives, the user can press on 

any remote key and the receiver circuit will receive the data and translate it to the 

computer which will control the Application.' 

T12: Documentation writing: the writing begins with us from the first step to the last 

one in parallel. 

Table 1.1: The Task Duration 

<u uj 
ui j 

<u 
<uu 

b 



o; 

O Ddk+5 
s i .· O .. 

Figure 1.1: project activity network 

Table 1.2: project activity bar chart (First semester) 

Task/Week u p H s i n M b P@ uj uu up uH us ui un 

T1 

T2 

T3 

T4 z 

TS 

<up -- 
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Table 1.3: project activity bar chart (Second semester) 

Task/Week 17 ubu uP@ pj 21 22 23 24 piu pnu pM 28 29 30 31 32 
T6 
T7 
<b @ 5 

sN -O2 O 

T9 
T10 
T11 
T12 

1.6 Project Cost: 

We purchase as a work group all of its equipments to complete the project 

architecting and designing. 

The project need both of hardware equipments and software programs that 

runs on the computer, so we will purchasing all needed electronic components and 

parts and software programs. 

• The Hardware Components, there are many electrical Chips and equipments 

have to be provided · k4B 2Dt­ 

1. Resistors. 

2. Capacitors. 

3. Diodes. 

4. )+»�2� 09 <· SI uMH mi ea- 

5.· TV Remote (5$). 

6. Computer Pentium two or more (500$). 

7. Printer Cable (5$). 
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8. Breadboard (3$). 

9. Wires (3$) 

10. (8) Optocouplers (5$) 

11. (3) Relays (25$). 

12. Fan (15$) 

13. DC Motor (100$) 

14. (2) lamps (3$) 

15. Triac (2$) 

16. Heat sensor (5$) 

• Software programs · k4B 2Dt­ 

1. Visual Basic.Net Program it cost (700$). 

2. Windows 98version or more it cost (500$). 

3. Microsoft PowerPoint, word, visio, and publisher (300$). 

The total 4>Ddt A dB0 total cost contains the hardware equipments and software 

programs, the total cost reach about approximately (2000$) 

Note: the Electronic equipments pnce is varied depending on the component 

Efficiency and the purchasing source and as the performance of the project increase 

the cost increase. 

1.7 Project Risks: 

The project must avoid some of problems to work as its high efficiency, so 

there are some of these risks may be occur and we have to declare them in the early 

d{W0 >» dB0 ®� >z04d 90D{V+{+V 2+9 W2+{®k@2d{>+. [ B0+ [ 0 »{+9 2 �{ D? [ 0 [ {@@ d�q d> 
solve it without effect on the total project as we can. 
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I. The range of the transmitter waves may be less than the actual distance 

between the computer and the remote. 

2. The receiver circuit do not response, or may be don't understand or agree 

[ {dB dB0 4>W{+V [ 2X0D. D> {d [{ @@ W2?0 2 ®� >3@0W- 
3. The needed time for response is so long that makes the user nervous. 

4. The scheduling and dependency of the all system parts must be in the correct 

direction and expectation, otherwise we will fault and late in producing the 

complete and integrated program. like the receiver circuit depends on the 

circuit interface, if a problem is occur to the circuit interface it refers to no 

executed system. 

i - · >W0 >» ®� >z04d ®2�dD 9> +>d [ >� ? 4>�� 04d@qE {d [ {@@ 3� 02? dB0 [ B>@0 DqDd0W. 
E.g. if the capacitor does not wok or disconnect in the receiver circuit. 

1.8 Report road map: 

Report consists of seven chapters; the following is a brief description of the 

topics that are covered in each chapter. 

Chapter 1: Introduction 

This chapter present general idea about the project and its importance, and 

also literature review, system requirement, group dependency, project scheduling, 

estimated cost. 

Chapter 2: Theoretical Background 

This chapter talks in more details about the basic component used in' the 

project and theoretical back ground: 
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Chapter 3: Design concepts 

This chapter details the design concepts, introduces project objectives, shows 

the general block diagram of the system and explains how system works. 

Chapter 4: Hardware System Design 

This chapter presented out lines formal procedure for design, discuss design 

options and justify those chosen for the project. 

Chapter 5: Software System Design 

This chapter handles the software related to our system, depicts flowcharts 

about system operation. 

Chapter 6: System Implementation and Testing 

This chapter includes the implementation phase with the testing of these 

phase. General hardware and software component tested and shown in this chapter. 

Chapter 7: Conclusion and Future Work 

This chapter will provides the conclusions that will be concluded after 

working the system, and suggestion for future work. 
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2 
<B0>� 0d{42@ ±24?V� >k+9 

2.1 Introduction. 

2.2 Project Component. 
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Chapter Two 

The Theoretical Background 

p-u )+d� >9k4d{>+ 

This Chapter focuses on the theoretical subject related to the main idea of the 

project, and information about the components used in the project. 

p-p I � >z04d Component 

This project has many components which are listed in the following section 

2D DB>[+ {+ dB0 »{Vk� 0 p-u. dB{D 4>W®>+0+dD 2� 0t 

• Transmitter Unit (Remote Control). 

• IR Receiver Unit. 

• Control Unit (PC). 

• Application Unit (Home Automation) . 

. ~.,--- ·. p u} - ·Receiver· -· )� '!111111~ 

--- # -------- u 

Application 

Figure p-ut · qDd0W Component 

uAAa APAjnj 
HP . 
P PunPPjAj 

Transmitter 
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p-p-u <� 2+DW{dd0� Unit (Remote Control) 

Historically consumer appliance remote controls were developed to provide a 

convenient way to control the appliance without having to move near it. Early remote 

controls were essentially detachable control panels connected to the appliance 

dB� >kVB 2 dB{4? kW3{@{42@ 4>� 9- 

<B0 {+d� >9k4d{>+ >» D>@{9 Dd2d0 0@04d� >+{4D 2+9 {+d0V� 2d09 4{� 4k{dD 2@@>[ 09 dB0 
development of battery-powered wireless remote controls. Although, radio frequency 

and ultrasound technologies have been used in the past to provide the communication 

path between the control and the appliance, nowadays virtually all appliance remote 

controls are based on optoelectronic components communicating using infrared light 

signals. 

The evolution of appliance controls currently moves towards the transfer of 

»k+4d{>+2@{dq »�>W dB0 2®®@{2+40 d> dB0 � 0W>d0 4>+d�>@- c +kW30� >» W>90W 
appliances provide only minimal or no control on the main appliance and delegate all 

functionality to the remote control. Notable such examples are VCRs, televisions, and 

air-conditioners. Another {+d0� 0Dd{+V 2+9 helpful for our application trend is the 
inclusion of remote control interfaces on appliances where such a control might seem 

{@@>V{42@ Dk4B as car radios and personal stereos. Most remote controls provide 

essentially one-directional links between the control and the appliance. The reverse 

feedback of the control loop is usually provided directly to the human in the form of 

an indicator on the appliance, or altered appliance behavior. Contrary to what a 

rational technologist might expect, the transmission format of most remote controls, 

although similar at the lowest (physical link) layer, diverges phenomenally when one 

examines the encoding method used to transmit the command. It is this variety of 

encoding methods that ensures that remote controls from different manufacturers do 

not control other appliances (they still interfere with each other though and therefore 
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can not be used at the same time). The majority of remote controls encode commands 

by pulse modulating a 980nm infrared light signal at a carrier frequency ranging from 

32 KHz to 40 KHz. 

The modulated sequence typically transmits a binary word using a self-clocking 

mechanism. Word length varies from 12 to 48 bits. At the beginning of each word a 

continuous signal burst is often used as a mechanism to tune the receiver's automatic 

gain control circuit. Bits are encoded using either pulse width or diphase Encoding. 

More complicated schemes such as clock-based serial transmission are often used for 

communication between more intelligent devices such as computers with infrared 

ports. 

2.2.1.1 How does transmitter works? 

The transmitter usually is a battery powered handset. It should consume as little 

power as possible, and the IR signal should also be as strong as possible to achieve an 

acceptable control distance. Preferably it should be shock proof as well. 

T 2+q chips are designed to be used as IR transmitters. The older chips were 

dedicated to only one of the many protocols that were invented. Nowadays very low 

®>[ 0� W{4� >4>+d� >@@0� D 2� 0 kD09 {+ )1 d�2+DW{dd0� D »>� dB0 D{W®@0 � 02D>+ dB2d dB0q 2� 0 
more flexible in their use. When no button is pressed they are in a very low power 

D@00® W>90. {+ [ B{4B B2� 9@q 2+q 4k�� 0+d {D 4>+DkW09- <B0 ®� >40DD>� [ 2?0D k® d> 
transmit the appropriate IR command only when a key is pressed. 

Quartz crystals are seldom used in such handsets. They are very fragile and·tend 

to break easily when the handset is dropped. Ceramic resonators are much more 

Dk{d23@0 B0� 0. 3042kD0 dB0q 42+ [ {dBDd2+9 @2� V0� ®BqD{42@ DB>4?D- <B0 »24d dB2d dB0q 
are a little less accurate is not important. 
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The current through the LED (or LEDs) can vary from lOOmA to well over IA! 

In order to get an acceptable control distance the LED currents have to be as high as 

possible. A trade-off should be made between LED parameters, battery lifetime and 

maximum control distance. LED currents can be that high because the pulses driving 

the LEDs are very short. Average power dissipation of the LED should not exceed the 

maximum value though. You should also see to it that the maximum peek current for 

the LED is not exceeded. All these parameters can be found in the LED's data sheet. 

A simple transistor circuit can be used to drive the LED. A transistor with a 

suitable HFE and switching speed should be selected for this purpose. 

The resistor values can simply be calculated using Ohm's law. Remember that the 

nominal voltage drop over an IR LED is approximately 1. 1 V. 

The normal driver, described above, has one disadvantage. As the battery 

voltage drops, the current through the LED will decrease as well. This will result in a 

shorter control distance that can be covered. 

An emitter follower circuit can avoid this. The 2 diodes in series will limi t the 

pulses on the base of the transistor to 1.2V. The base-emitter voltage of the transistor 

subtracts 0.6V from that, resulting in constant amplitude of 0.6V at the emitter. This 

constant amplitude across a constant resistor results in current pulses of a constant 
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magnitude. Calculating the current through the LED is simply applying Ohm's law 

again. 

p-p-u-p <q®0 of Transmission Signals 

There are many types for signal transmission these types are: 

□ Cables: 

A wired connection, like optical fiber, provides 2 X{�dk2@@q +>{D0 free control 
channel. Also, since no transducers are involved, the circuitry is simpler and there is 

usually no need for amplification. The cables may pick up noise in the form of 

electromagnetic interface, but using shielded cables can minimize the noise. Also 

kD{+V dB0 423@0D 2� 0 kD0»k@ »>� 4>+d� >@@{+V »{] 09 90X{40D dB2d B2X0 D0X0� 2@ »k+4d{>+D d> 
30 controlled. 

□ Ultrasound: 

Ultrasound is sound of such high frequency, that is, it can not be heard by the 

human ear. Atypical ultrasound transducer operates at a frequency of 40 KHz but the 

ear can hear up to 20K.Hz. Ultrasound transducer is relatively inexpensive and the 

circuit required is simple to build. 
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□ Radio Frequency (RF): 

Radio control has the advantage of the operating over a far greater range than 

k@d�2D>k+9. 2@D> {d 9>0D +>d � 06k{� 09 dB0 ®BqD{42@ 4>++04d{>+ 2D {+ dB0 423@0 4>+d� >@. {d 
is very popular for the control of aircraft's, boat's etc . 

- □ RF Advantages: 

• Not line of sight. 

• · Not blocked by common materials: can penetrate most solids and pass. 

through walls. 

• Longer range. 

• Not light sensitive. 

• Not as sensitive to weather/environmental conditions. 

□ RF Disadvantages: 

• Interference: communication devices using similar »�06k0+4{0D A [{ � 0@0DD 
phones, scanners, wrist radios and personal locators can interfere with 

transmission. 

• Lack of security: easier to "eavesdrop" on transmissions since signals are 

spread out in space rather than confined to a wire. 

• Higher cost than infrared. 

• Federal Communications Commission (FCC) licenses required for some 

products. 

• Lower speed: data rate transmission is lower than wired and infrared 

transmission. 
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□ Bluetooth Advantages: 

• Its wireless. Eliminate messy and confusing cables at home, the office, or 

when traveling. 

• It's inexpensive. Vendors can incorporate it into their products and 

consumers can upgrade older equipment cheaply. 

• Uses radio signals so can pass through walls and does not require line of 

sight. 

• Lower power consumption. Won't drain your battery. 

• 2.5 GHz radio frequency ensures worldwide operation. 

• No thinking required. The devices find one another and connect without 

any user input at all. 

□ Bluetooth Disadvantages: 

• New type of technology and must be accepted unequivocally by all 

vendors and manufacturers in order to guarantee compatibility among the 

array of products. 

• Designed for only short-range communications certified to no more than 

100 meters (with hub broadcaster.) 

• Data transfer speeds are not as fast as other wireless technologies. 

□ Infrared (IR): 

With the aid of a glass prism we can demonstrate that the white light coming 

from the sun is actually made up of many different colors some of the light falls into 

the visible portion of the spectrum while wavelengths, such as the infrared and 
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ultraviolet rays, remain invisible. The distribution of electromagnetic spectrum is 

DB>[+ {+ »{Vk� 0Ap-p dB0 D®04d�kW dB2d @{0D zkDd >kdD{90 dB0 BkW2+ 0q0 � 09 D0+D{d{X{dq 
limit is called "near infrared" or simply IR. It is this portion of the spectrum that is 

used by much of today's light-beam communications systems. As can be seen from 

figure-2.2, sunlight is a very powerful source for this band of light, so are standard 

incandescent lamps and light from camera photo-flash sources. However, many other 

man-made light emitters, such as fluorescent lamps and the yellow >� 3@k0R[ B{d0 
street lamps, emit very little infrared light. But the question is why we cannot see 

infrared light? Referring to figure-2.2, which shows the human eye response to the 

light, we see that there, is no relative. 

Sensitivity of the human eye to the range of infrared light. So, to detect 

infrared light, we must use a special detector that have a maximum sensitivity in the 

infrared region. 

pp 
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□ Why we use infrared transmission? 

The infrared signal has a lot of advantages over other one some of these: 

□ IR Advantages: 

• Low power requirements: therefore ideal for laptops, telephones, personal 

digital assistants. 

• Low circuitry 4>DdDt epAei »>� the entire coding/decoding circuitry 

• · {W®@0 4{� 4k{d�q t +> D®04{2@ >� ®� >®� {0d2� q B2� 9[ 2� 0 {D � 06k{� 09. 42+ 30 
incorporated into the integrated circuit of a product. 

• Higher security: directionality of the beam helps ensure that data isn't 

leaked or spilled to nearby devices as it's transmitted. 

• Portable. 

• Few international regulatory constraints: IrDA (Infrared Data 

c DD>4{2d{>+a »k+4d{>+2@ 90X{40D [ {@@ {902@@q 30 kD23@0 3q {+d0�+ 2d{>+2@ 
travelers, no matter where they may be. 

• High noise immunity: not as likely to have interference from signals from 

other devices. 

□ IR Disadvantages: 

• Line of sight: transmitters and receivers must be almost directly aligned 

(i.e. able to see each other) to communicate 

• Blocked by common materials: people, walls, plants, etc. can block 

transmission 

• · B>�d � 2+V0t ®0� »>�W 2+40 9� >®D >»» [{ dB @>+V0� 9{Dd2+40D 
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• Light, weather sensitive: direct sunlight, rain, fog, dust, pollution can 

affect transmission 

• Speed: data rate transmission is lower than typical wired transmission 

□ Comparison between IR and Bluetooth and RF: 
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Figure 2.3: The electromagnetic spectrum 

The electromagnetic spectrum is depicted in Figure 2.3. A horizontal bar 

represents a range of frequencies from 10 Hertz ( cycles per second) to 10 to the 18th 

power Hertz. Some familiar allocated frequency bands are labeled on the spectrum. 

Approximate locations are as follows. (Exponential powers >» uj 2� 0 abbreviated as 

lOexp.) 

10 Hertz: extremely low frequency or ELF. 

1 0exp5 Hertz: AM radio. 

1 0exp8 Hertz: FM radio. 
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lOexplO Hertz: Television. 

1 Oexp 11 Hertz: Microwave. 

10exp16 Hertz: Infrared (frequency range is below the visible light spectrum). 

1 Oexp 16 Hertz: Visible Light. 

1 Oexp 16 Hertz: Ultraviolet (frequency range is above the visible @{VBd D®04d�k Wa- 
10exp18 Hertz: X-rays. 

�> · . . ··.} u 
Y VqO Y« a 

\ J 
Figure 2.4: radio frequency energy wave 

Y 
\ 

Figure 2.4 depicts a radio frequency energy wave superimposed upon an 

infrared energy wave, and illustrates the inverse relationship between frequency and 

wavelength. The infrared energy wave completes nearly 5 and a half cycles in the 

time that the radio frequency wave 4>W®@0d0D p 4q4@0D- The wavelengths of the 
infrared wave and the radio wave are labeled, and the infrared wavelength is less 

than half the wavelength of the radio wave. 
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□ Infrared Signaling and how it works: 

IR remotes operate by modulating (turning on and off) an infra red (IR) light 
source 2D »{Vk� 0Ap-i - 

Figure 2.5: ON/ OFF Pulsing of IR light 

When the IR light source (the IR emitter) is "on" it is actually turning itself on 

and off thousands of times per second, too fast for the human eye to follow. The rate 

at which this occurs is called the carrier frequency 2D »{Vk� 0Ap-n- <B0 terminology 

comes from the metaphor that the "carrier" carries the "information" . 

. · .. · :c_: .. C1 · {V+2@ADB>�{ {+V• U0��{ 0� #" � } k0�#u 4qE #- t 

U¢lk'OFF' . 
Gi i i Hl N2 • 

fY®@l @ 
Figure 2.6: IR signal carrier frequency 

This is done to provide a better transmission system and allow the overall IR 

system (transmitter and receiver) to operate in noisy (with respect to light) 

environments. It is important to understand that the IR receiver for a V{X0+ � 0W>d0 {D 
tuned to IR "carrier" frequency for that remote and will effectively not see IR signals 
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sent on a different carrier frequency such as from other remotes. [Note: The human 

eye can never see an infrared transmission, so the concept of on and off is not with 

regards to visible light]. Some equipment has a "telltale", a little red light that visibly 

»@2DB0D [ B0+ dB0 06k{®W0+d � 040{X0D )1 D{V+2@D- 

The "information" is placed on the "carrier" using several different 

techniques. The most common technique is Pulse Width Modulation. In Pulse Width 

Modulation the duration of the ON ( carrier present, light flashing thousands of times 

per second), or off (no light at all coming out of the IR emitter) periods is made to 

vary. Let's assume, because this is what is done, that we wish to send numbers 

representing what key has been pressed ( and perhaps even what device this key is 

for). We first need to simplify the problem so that we don't have deal with too many 

"Pulse widths". We can easily do this by representing the number in 32D0 p. >� 
3{+2�q - )+ 3{+2� q dB0� 0 2� 0 >+@q d[ > 9{V{dD d> [ >�� q 23>kd +>d d0+ 2D {+ 904{W2@- 
Therefore we only need to have two distinct "pulse widths". )» you think about it, the 

periods of on and off will need to alternate. )» they didn't it would be hard to judge 

their width. 

In summary, IR transmission most often takes place by varying the on off 

times of an IR emitter to represent binary numbers according to some well 

established pattern. 

L24B W2+k»24dk� 0� B2D dB0 >®d{>+ >» 904{9{+V zkDd B>[ 3{V 2 +kW30� B0 
wishes to send to his equipment, and what meaning is given to that number (or 

numbers) when they are received. Remember the environment through which the IR 

D{V+2@D 2� 0 ®2DD{+V mdB0 2{� a {D +>{Dq {+ 2 @{VBd D0+D0- ± �{ VBd Dk+@{VBd. " @k>� 0D40+d 
lights, all contributes to the noise. Some manufacturers add additional "redundant" 

information such as sending the numbers twice to ensure that they get to the 

equipment correctly. 
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□ lR Remote Control Decoding: 

All Infrared (IR) remote controls use some kind of IR signal The remotes 

transmit pulses of IR light to send the signal to the receiver These IR LEDs transmit 

light in the frequency range of 30 kHz to 40 kHz. These high frequencies were 

chosen so that other light sources would not interfere with the receiver's ability to 

correctly receive the transmitted signals. 

These signals are transmitted by the IR led in some type of binary code. It 

dk�+D >kd dB2d »>� W>Dd 4>+DkW0� 0@04d� >+{4D dB{D 4>9{+V {D dB0 D2W0- <B0 3{+2�q 
signal varies in length for both time and bit length. Figure 2. 7 shows Encoder­ 

Decoder set of IR remote control. 

Encoder 

mJD09 {+ 
transmitter) 

Serial code transmitted 
as IR light pulses 
Through the air 

Decoder 

(Used in 
receiver) 

U>WW2+9 

c 99� 0DD 0 

Figure 2.7: Encoder-Decoder set of IR remote control 
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The following {D D>W0 W0dB>9D to that are used to represent the binary 
information in decoding the remote controls. 

1) Pulse-Width-Coded Signals vary the length of pulses to code the information. In 

this case if the pulse width is short (approximately 550us) it corresponds to a logical 

zero or a low. )» the pulse width is long (approximately 2200us) it corresponds to a 

logical one or a high. 

0 ... · 0 u 
Ik @D0AU>909 · {V+2@ 

u 

2) Space-Coded Signals vary the length of the spaces between pulses to code the 

information. In this case if the space width is short (approximately 550us) it 

corresponds to a logical zero or a low. )» the space width is long (approximately 

1650us) it corresponds to a logical one or a high. 

- o·, · ·. · r 1' . 

· ®240AU>909 · {V+2@ 

3) Shift-Coded Signals vary the order of pulse space to code the information. In this 

case if the space [ {9dB {D DB>�d (approximately 550us) and the pulse width is long 

(approximately 1 l00us) the signal corresponds to a logical one or a high. )» the space 

is long and the pulse is short the signal corresponds to a logical zero or a low. 
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This coding holds information such as the address to the machine that is using 

the remote and the command that the machine must follow. The address is very 

important because without it the signal would be processed by another IR receiver in 

the area. 

When. a button on a remote is pushed it sends a string of signals. The first 

piece of information in the string is called the Header. The Header usually contains a 

burst of highs that alerts all the IR receivers in the area to the string of data being 

sent. Following the 3k� Dd >» B{VBD {D the address to the specific machine to receive the 

next piece of data, the command. As long as the button is held down ( depressed) the 

command will continue to repeat over and over. When the button is released a string 

of code called the stop is transmitted. As we may have expected, the stop code tells 

the machine to stop its executing the command. 

So we can conclude that the remote control code consists of three parts: ' - 

1. A header: to activate all the JR receivers in the area to the string of 
code being sent. 

2. An Address: selects which equipment to send to. 
3. A Command: tells the equipment what to do. 
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p-p-p )1 Receiver Unit 

Many different receiver circuits exist on the market. The most important 

selection criteria are the modulation frequency used and the availability in you region . 

- 
' Av; uv; @» . 

v 0W>9k@2d>� )+d0V� 2d>� c W®@{»{0� _{W{d0� 

Figure 2.8: block diagram of IR receiver 

- U>W®2� 2d>� 

In dB0 " {Vk� 0Ap-b 23>X0 you can see a typical block diagram of such an IR 

receiver. Everything is built into one single electronic component. 

The received IR signal is picked up by the IR detection diode on the left side 

of the diagram. This signal is amplified and limited by the first .2 stages. The limiter 

acts as an AGC circuit to get 2 4>+Dd2+d ®k@D0 level, regardless of the distance to the 
handset. 

As you can see only the AC signal is sent to the Band Pass Filter. The Band Pass 

Filter is tuned to the modulation frequency of the handset unit. Common frequencies 

range from 30 kHz to 60 kHz in consumer electronics. 

The next stages are a detector, integrator and comparator. The purpose of 

these three blocks is to detect the presence of the modulation frequency. If this 

modulation frequency is present the output of the comparator will be pulled low. 
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As we illustrate before, all these blocks are integrated into a single electronic 

component. There are many different manufacturers of these components on the 

market. And most devices are available in several versions each of which are tuned to 
a particular modulation frequency. 

The amplifier is set to a very high gain. Therefore the system tends to start 

oscillating very easily. Placing a large capacitor of at least 22µF close to the 

receiver's power connections is mandatory to decouple the power lines. Some data 

sheets recommend a resistor of 330 Ohms in series with the power supply to further 

904>k®@0 dB0 ®>[ 0� Dk®®@q »�>W dB0 � 0Dd >» dB0 4{� 4k{d- 

2.2.3 Control Unit 

The control unit represent by PC computer and interfacing circuits. The PC 

computer represents the main brain of the control unit on one hand, and on the other 

hand represents the interfacing circuits that integrated the system.(we will explain this 

unit in detail at chapters four and five). 

p-p-s c ®®@{42d{>+ Unit 

The application unit represents smart home, that means controlling of objects 

through the computer, using the signals which is send from remote control's user be 

able to demonstrate the functionality of these objects. 

And this make the life easier and it will offer less cost for large companies, so 

our project will be helpful for a large verity of society. 
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<B0 4>+d�>@@{+V >» dB0 DqDd0W [ {@@ 30 2kd>W2d{42@@q {+ D>W0 ®2�dD dB2dOD W02+ 
the PC will manage the job of the connected devices as a stand alone system, so no 

need for an expert to work with this system each time. 

The project also will have a wide control of the components connected to it, 

through hardware circuits that compatible with software. (We will explain this unit in 
detail at chapter four). 
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Chapter Three 

Design Concepts 

H-u )+d� >9k4d{>+ 

)+ dB{D 4B2®d0� [ 0 2� 0 V>{+V d> 90D4� {30 dB0 W2{+ >3z04d{X0D >» dB0 DqDd0W 
and the general block diagram. 

3.2 Objectives 

This project supports many ideas and objectives that can be summarized 

as follows: 

uA <B0 user can use remote technique to run several applications on computer 

directly with out need to use keyboard or mouse, instead of that we uses 

remote button to run several applications. 

pA <B0 user can use remote to control of any hardware application connected 

with computer ports such as open and close door .... etc. 

HA <> make remote technology available in computer field so any one can use 

and run this technology with out difficulties and provide software need to run 

remote circuit under computer area. 

s- <> design general purpose remote control with lowest costs. 

i A T 2?0 life easier. 
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H-H £ 0+0� 2@ Block Diagram 

The »>@@>[{ +V »{Vk� 0AH-u DB>[ block diagrams our system. It consists of 

several units to be accomplished and integrated to with each other to form the 

final remote control system these units are: 

• Remote Control the device that to be used to send signal to the (IRC). 

• Infrared receiver circuit (IRC) the circuit we went to construct it to receives 

dB0 D{V+2@ »� >W � 0W>d0 2+9 D0+9 {d 324? d> dB0 4>W®kd0� dB� >kVB D0�{ 2@ ®>�d- 
o · >»d[2� 0 v � {X0� dB0 ®� >V� 2W dB2d � 040{X0D dB0 D{V+2@ »�>W m)1 Ua 2+9 904>90 

the signal then perform the specific task (SD). 

• Application (Home automation). 
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Hardware System Design 

4.1 Introduction 

4.2 The units design 

4.3 Overall System Design 
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Chapter Four 

Hardware System Design 

s-u )+d� >9k4d{>+ 

After explaining the theoretical background, the general block diagram of the 

system, and how the system works, there is a need to view what is the design of this 

system in more specific, powerful and more formal terms. So this chapter describes 

the final system design with all its features which are necessary to make the system 

works well and achieves the objectives of the system. This chapter shows the 

interfaces between the equipments of the theoretical background, and the more 

suitable chips that advanced the design. 

4.2 The units design 

The system has mainly four parts; these parts must interface with each others to 

achieve the project goals. The team has to deal with each one as separate unit, study 

its features and prepare it to operate successfully with other units. These units are: 

• Remote control unit. 

• IR Receiver unit. 

• Control unit. 

• Application unit. 
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s-p-u 1 0W>d0 control unit 

<B0 � 0W>d0 4>+d�>@OD z>3 {D d> [ 2{d »>� q>k d> ®� 0DD 2 ?0q. 2+9 dB0+ d> d� 2+D@2d0 
that key-press into infrared (pronounced "infra-red") light signals that are received by 

the IR Receiver. When you take off the back cover of the remote control you can see 

that there is really just one part visible: a printed circuit board that contains the 

electronics and the battery contacts. 

" {Vk� 0 s-ut � 0W>d0 control component 

The components that you see figure-4.1 are typical for most remotes. You can 

see an integrated circuit (also known as a chip). The chip is packaged in what is 

known as an 18 pin Dual Inline Package, or a DIP. To the right of the chip you can 

see a diode, a transistor (black, with three leads), a resonator (yellow), two resistors 

(green) and a capacitor (dark blue). Next to the battery contacts there is a resistor 

(green) and a capacitor (tan disk). In this circuit, the chip can detect when a key is 

pressed. It then translates the key into a sequence something like Morse code, with a 

different sequence for each different key. The chip sends that signal out to the 

transistor to amplify the signal and make it stronger. 
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Figure 4.2: The Circuit Board 

When you unscrew the circuit board and take it out, you can see that the circuit 

board is a thin piece of fiber glass that has thin copper "wires" etched onto its surface 

see figure 4.2. Electronic parts are assembled on printed circuit boards because they 

2� 0 02Dq d> W2DD ®� >9k40 2+9 2DD0W3@0- )+ dB0 D2W0 [ 2q dB2d {d {D � 0@2d{X0@q 
{+0] ®0+D{X0 d> ®�{ +d {+? >+d> 2 DB00d >» ®2®0� . {d {D {+0] ®0+D{X0 d> o®�{ +do 4>®®0� 
wires onto a sheet of fiber glass. It is also easy to have a machine drop the parts (the 

chips, d�2+D{Dd>� D. 0d4-a >+d> the sheet of fiberglass and then solder them on to connect 

them to the copper wires. 

Figure 4.3: The Circuit ±>2� 9 

When you look at the board, you can see a set of contact points for the buttons 

2D »{Vk� 0 s-H- <B0 3kdd>+D dB0WD0@X0D 2� 0 W290 >» 2 dB{+ �k 330�q DB00d- " >� 024B 
button there is a black conductive disk as shown in figure 4.4. When the disk touches 
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dB0 4>+d24dD >+ dB0 ®�{ +d09 4{� ·{d 3 �9- · . 4kud j 2� 2. {d 4>++04dD dB0W 2+9 dB0 4B{® 42+ D0+D0 dB2d 
connection. 

Figure 4.4: The Circuit Board 

At the end of the circuit board there is an infrared LED, or Light Emitting 

Diode as figure 4.4. You can think of an LED as a small light bulb. Many LEDs 

produce visible light, but a remote's LED produces infrared light that is invisible to 

the human eye. It is not invisible to all eyes, however. For example, if you have a 

camcorder it can see the infrared light. Point your remote at the· camera and push a 

button. You will be able to see the infrared light flashing in the viewfinder. The 

receptor in the IR Receiver is able to see infrared light as well. 

s-p-p )1 Receiver unit: 

The main aim of the receiver unit as shown in figure 4.5 is to receive the 

signal that sent from the transmitter. In the receiving stages there are many operation 

that will occur .Photo detector in the receiver sense the IR signal and generate 

electrical signal, 2W®@{»{09. »{@d0� 09 and sampled then entered to computer (to 

microprocessor) that process this signal then perform actions that related to this signal 
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Figure 4.5: Infrared Receiver Circuit 

The power of the receiver circuit comes from the RTS line of the serial port. 

The diode protects the circuit from the negative voltage that is usually on the RTS 

pin. The software driver will change the serial port settings on initialization so that 

dB0 4{� 4k{d will get the necessary positive voltage. For most standard PC serial ports 

this will be approximately lOV. The voltage regulator will convert the input voltage 

to exactly 5V. As the input voltage for the 78Lxx type regulators has to be at least 2V 

higher than the output voltage to work reliably. Instead of pulling the· power supply 

from the serial port you can also use a different source like e.g. the USB port or the 

internal 5V line to power the circuit. Then you won't need a voltage regulator at all. 

The capacitor is optional but recommends using it anyway to enhanced filter 

process. The resistor is a pull-up that makes sure the DCD line is on a valid voltage 

level if the receiver does not receive anything. When an infrared signal is detected 

TSOP 1738 (this is true for active low receivers, if you use an active high receiver 

leave away resistor or make it a pull-down to GND) pulls DCD down to ground, 

which should already be interpreted as a logical "l" (DCD=0) by the serial port. 
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The circuit described above does not fully comply with the RS232 standard as 

latter demands a voltage swing of at @02Dd AH• RH• »>� the signals. This circuit will 

provide approximately 0V/5V which the majority of serial ports will also accept. 

s-p-p-u )1 Receiver Components 

The IR Receiver circuit consists of several components, as shown below: 

s-p-p-u-u <· S I 1738 IR receiver: 

The TSOPl 738 Series are miniaturized receivers for infrared remote control 

systems. PIN diode 2+9 ®� 02W®@{»{0� 2� 0 assembled on lead frame, the epoxy package 

is designed as IR filter. The demodulated output signal can directly be decoded by a 

microprocessor. TSOPl 7... Is the standard IR remote control receiver series, 

supporting all major transmission codes Figure ( 4.6) shows this chip. 

2Dv; 

" {Vk� 0 s -nt TSOP Pins 
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2 " 02dk� 0D 

• Photo detector and preamplifier in one package 

• Internal filter for I UT »�06k0+4q 

• Improved shielding against electrical field disturbance 

• TTL and CMOS compatibility 

• Output active low 

• Low power consumption 

• High immunity against ambient light 

• Continuous data transmission possible (up to 2400 bps) 

• Suitable burst length .10 cycles/burst 

2 ±@>4? Diagram 

)®kd U>+d�>@ 1-----, 
U{� 4k{d 

c £U ± 2+9 
I 2DD 

v 0W>9k­ 
@2d>� 

Figure 4.7: TSOP Block Diagram 
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2 <· SI limitations: 

The data signal should fulfill the following conditions 

• The carrier signal frequency should be close to the center frequency 

about of band pass (38 KHZ). 

• burst length should be IO cycles/burst or longer 

• L24B 3k� Dd WkDd 30 30d[ 00+ uj 4q4@0D 2+9 Mj 4q4@0D 2 V2® d{W0 >» 2d 
least 14 cycles is necessary, when a disturbance signal is applied to the 

<· SI {d 42+ Dd{@@ � 040{X0 dB0 92d2 D{V+2@- ( >[ 0X0� dB0 D0+D{d{X{dq {D 
reduced to that level that no unexpected pulses will occur. 

4.2.2.1.2 Voltage Regulator 78L0S 

The voltage regulator, usually having three legs, converts variable input 

voltage and produces a constant regulated output X>@d2V0- <B0q 2� 0 available in a 

variety of outputs. 

The most common part numbers start with the numbers 78 or 79 and finish 

with two digits indicating the output voltage. The number 78 represents positive 

voltage and 79 negative one. The 78XX series of voltage regulators are designed for 

positive input. And the 79XX series is designed for negative input. 

The receiver needs a positive regulator in order to convert the input voltage 

from the 12V serial port to +5v. 
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The voltage regulator protects itself not only with current limiting, but also 

with a thermal sensor that prevents damage from excessive power dissipation an 

>X0� @>29 dB2d 4>k@9 >44k� 0X0+ dB>kVB dB0 4k�� 0+d 2@>+0 � 0W2{+09 30@>[ dB0 @{W{d{+V 
value. 

Figure 4.8 Single voltage regulator 

4.2.2.1.3 1N4148 universal diode 

Figure 4.9: Single Diode 

This chip is used to conduct current in one direction and block current in the 

. . AC t DC figure (4.9) shows this chip >dB0� 9{� 04d{>+ 2+9 4>+X0�d )> 
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s-p-p-u-s L@04d� >@qd{4 capacitor 

<B0 42®24{d>� [ 0 kD09 {D 23>kd s-MWk" 2D DB>[+ {+ »{Vk� 0 ms-uj a. 

Figure 4.10: Single capacitor 

s-p-p-u-i 1 0D{Dd>� 

)D 2 ®k@@Ak® dB2d W2?0D Dk� 0 dB0 v Uv @{+0 {D >+ 2 X2@{9 X>@d2V0 @0X0@ {» dB0 
receiver does not receive anything. When an infrared signal is detected by TSOP (this 

is true for active low receivers, if we use an active high receiver leave away resistor 

or make it a pull-down to GND) pulls DCD down to ground, which should already be 

interpreted as a logical "I" (DCD=0) by the serial port figure (4.11) shows this chip. 

Figure 4.11: Resistors 

s-p-p-u-n " 0W2@0 connector 

This chip is used to connect the infrared receiver circuit to serial port COMI 

>� USTp {d is with nine pins only pin (1,5,7) were use this chip is shown in figure 

s-up- 
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Figure 4.12: Single Female connectors 

s-p-H U>+d� >@ Unit 

The system need control unit to achieve all the operation of the design. The 

control unit represented by two main parts; the first one represented by computer that 

connect the units of project together by serial and parallel ports such as the IR 

receiver unit connected with computer through serial port and the application unit 

connected with it by parallel port. 

The second part represented by software driver programmed using visual 

basic .net that install on computer to fetch the signals from serial port then decode and 

analyze it after that execute and perform the specific task refer to it ( [ 0 [ {@@ 9{D4kDD 

this part in detailed at chapter five). 

Now we will illustrate the ports that connect the project subsystem. 

4.2.3.1 Parallel ports 

Parallel port is a simple and inexpensive tool for building computer controlled 

devices and projects. The simplicity and ease of programming makes parallel port 
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popular in electronics hobbyist world. The parallel port is often used in Computer 

controlled robots, Atmel/PIC programmers, home automation, etc. 

<B0 ®�{ W2�q kD0 >» ®2� 2@@0@ ®>�d {D d> 4>++04d ®�{ +d0� D d> 4>W®kd0� 2+9 {D D®04{»{42@@q 

designed for this purpose. Thus it is often called as printer Port or Centronics port 

(this name came from a popular printer manufacturing company 'Centronics' who 

devised some standards for parallel port). You can see the parallel port connector in 

the rear panel of your PC. It is a 25 pin »0W2@0 mv ±pi a 4>++04d>� (to which printer is 

connected). On almost all the PCs only one parallel port is present, but you can add 

more by buying and inserting ISA/PCI parallel port cards. 

□ Parallel port modes: 

The IEEE 1284 Standard which has been published in 1994 defines five 

modes of data transfer for parallel port. They are, 

I) Compatibility Mode 

2) Nibble Mode 

3) Byte Mode 

4) EPP 

5)ECP 
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Hardware 

The pin outs ofDB25 connector is sh . h own mt e figure 4.13. 

· d2dkD 1 0V{Dd0� v 2d2 1 0V{Dd0� 
v MC n w®D5+sw®Dwpw®d5 ®> ) 

! 

OO ) = U>+d� >@ 1 0V{Dd0� · 

Figure 4.13: Parallel Port Register 

The lines {+ v ±pi 4>++04d>� are divided in to three groups, they are 

• Data lines ( data bus} 

• Control lines 

• Status lines 

As the name refers, data is transferred over data lines, Control lines are used 

to control the peripheral and of course, the peripheral returns status signals back 

computer through Status lines. These lines are connected to Data, Control 2+9 · d2dkD 
registers internally. The details of parallel port signal lines are given in table ( 4.1) 
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<23@0 s-ut ®2� 2@@0@ port signal line 

17 

wubpD.£ >25 w; 

I 2� 2@@0@ port registers 

As you know, the Data, Control and status lines are connected to there 

corresponding registers inside the computer. So by manipulating these registers in 
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®� >V� 2W. >+0 42+ 02D{@q � 029 >� ·{d m wn e o parallel port with programming languages 
like 'C' and BASIC. 

The registers found in standard parallel port are: 

• Data register 

• Status registers 

• Control register 

As there names specifies, Data register is connected to Data lines, Control 

register is connected to control lines and Status register is connected to Status lines. 

(Here the word connection does not mean that there is some physical connection 

between data/control/status lines. The registers are virtually connected to the 

corresponding lines.). So what ever writes to these registers, will appear in 

corresponding lines as voltages, by measure it with a millimeter. And What ever give 

to Parallel port as voltages can be read from these registers (with some restrictions). 

For example, if we write '1' to Data register, the line DataO will be driven to +5v. Just 

like this, we can programmatically tum on and off any of the data lines and Control 

lines. 

2 : B0� 0 dB0D0 � 0V{Dd0� D 2� 0& 

In an IBM PC, these registers are IO mapped and will have unique address. 

We have to find these addresses to work with parallel port. For a typical PC, the base 

address of LPTl is Ox378 and of LPT2 is Ox278. The data register resides at this base 

address, status register at base address + 1 and the control register is at base address 

+ 2. So once we have the base address, we can calculate the address of each registers 

in this manner. The table ( 4.2) below shows the register addresses of LPTl and 

_I <p- 
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Table 4.2: register addresses of LPTl and LPT2 

w1 0V{Dd0� I <<YI � x5 
w92d2 � 0V{Dd0� m32D0 299� 0DD GOj aOOOw] HMbYj ] pMb 
wDd2dkD � 0V{Dd0� m32D0 299� 0DD G a wj ] HMPj ] pMP 
w4>+d� >@ � 0V{Dd0� m32D0 299� 0DD G paRj ] HM2Rj ] pM2 

4.2.3.2 Serial ports 

We have to use The Serial Port on the computer receives asynchronous data at 

suitable D®009D »>� >k� data. This, however, requires an extra hardware/logic 

interface between the IR receiver and the port. Some of the main incompatible 

features between the data links were. The serial port expects asynchronous data, 

while the remote control sends self-timed data. The serial port can only accept words 

of length 5 or 7 bits. It also expects start and stop bits. The remote control has 12 bit 

words with a header. To overcome these incompatibilities, we need hardware such as 

a demodulator and logic that encodes the IR signal as 5 bit / 7 bit words perhaps 

sending 1 data signal from the remote control at a time. Thus, a word received on the 

serial port would represent the data signal equivalent to a time period of T in the 

remote control pulse code. The serial port has to be used to connect the infrared 

receiver circuit through it by serial port cable as shown in figure 4.14. 

" {Vk� 0 s-ust · 0� {2@ port cable 
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The serial port is 2+ )RS m)+®kdRSkd®kda device. c+ 1/0 device is just a way to 

get data into and out of a computer. There are many types of VO devices such as 

D0�{ 2@ ®>�dD. ®2� 2@@0@ ®>�dD. 9{D? 9�{ X0 4>+d� >@@0� D. LdB0�+ 0d 3>2� 9D. k+{X0� D2@ D0�{ 2@ 
3kD0D. 0d4- T >Dd I UOD B2X0 >+0 >� d[ > D0� {2@ ®>�dD- L24B B2D 2 PA®{+ 4>++04d>� 
mD>W0d{W0D pi A®{+a >+ the back of the computer. Computer programs can send data 

m3qd0Da d> dB0 d� 2+DW{d ®{+ m>kd®kda 2+9 � 040{X0 3qd0D »�>W dB0 � 040{X0 ®{+ m{+®kda- 
The other pins are for control purposes and ground. 

The serial port is much more than just a connector. It converts the data from 

parallel to serial and changes the electrical representation of the data. Inside the· 

4>W®kd0� . 92d2 3{dD »@>[ {+ ®2� 2@@0@ mkD{+V W2+q [ {� 0D 2d dB0 D2W0 d{W0a- · 0� {2@ »@>[ 
is a stream of bits over a single wire (such as on the transmit or receive pin of the 

serial connector). For the serial port to create such a flow, it must convert data from 

parallel (inside the computer) to serial on the transmit pin and conversely. 

□ Pins and Wires: 

Old PC's used 25 pin connectors but only about 9 pins were actually used so 

today most connectors are >+@q PA®{+- L24B of the 9 pins usually connects to a wire. 

Besides the two wires used for transmitting and receiving data, another pin (wire) is 

signal ground. The voltage on any· wire is measured with respect to this ground. Thus 

the minimum number of wires to use »>� pA[ 2q d� 2+DW{DD{>+ of data is 3. Except that 
it has been known to work with no signal ground wire but with degraded 

performance and sometimes with errors. As shown in figure (4.15). 

Figure (4.15): Serial port pins 
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There are still more wires which are for control purposes (signaling) only and 

+>d »>� D0+9{+V 3qd0D- c @@ >» dB0D0 D{V+2@D 4>k@9 B2X0 300+ DB2� 09 >+ 2 D{+V@0 [ {� 0. 
but instead, there is a separate dedicated wire for every type of signal. Some ( or all) 

of these control wires are called "modem control lines". Modem control wires are 

either in the asserted state ( on) of+ 12 volts or in the negated state ( off) of -12 volts. 

One of these wires is to signal the computer to stop sending bytes out the serial port 

cable. Conversely, another wire signals the device attached to the serial port to Dd>® 
sending bytes to the computer. If the attached device is. a modem, other wires may 

tell the modem to hang up the telephone line or tell the computer that a connection 

has been made or that the telephone line is ringing (someone is attempting to call in). 

□ Data flow 

Data (bytes representing letters, pictures, etc.) flows into and out of your serial 

port. Flow rates (such as 56k (56000) bits/sec) are (incorrectly) called "speed''. But 

almost everyone says "speed" instead of "flow rate". 

It's important to understand that the average speed is often less than the 

specified speed. Waits ( or idle time) result in a lower average speed. These waits 

may include long waits of perhaps a second due to flow control. At the other extreme 

there may be very short waits (idle time) of several micro-seconds between bytes. If 

the device on the serial port (such as a modem) can't accept the full serial port speed, 

then the average speed must be reduced. 

Aft h. ·fi ftware needs to be written in order to decode/ record the 0� dBkD. D®04{»u4 D>{ 
pulse code and interpret it as application commands. This software can be also part 

of the application. 

PC Com I >�d A L)c Ai Ms RS-232N.24 pin out on a DB-9 pm used for 

2Dq+4B� >+>kD 92d2 DB>[+ {+ »{Vk� 0 ms-una- 
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Figure (4.16): PC Com Port 

<23@0 s-Ht· 0� {2@ I >� d I {+D 

Pin 
Signal 

1 Data Carrier detector 

p Received Data 

H Transmitted Data 

s Data Terminal Ready 

5 Signal Ground 

n Data Set Ready 

M Request To Send 

8 Clear To Send 

9 Ring Inductor 

4.2.3 Application unit 

The application unit of the system consists mainly from home automation 

system and the external circuits that interface this system. 
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/ is an electro-magnetic switch which is useful if you want to use a 

m d> switch on and off a light bulb ( or anything else) connected to 
pply. 

\ shows a typical relay (with "normally-open" contacts). 

®{X>d 

-~'I' --~_,.-,,, . .;:_::1 
.{{{. wwL· {+Dk@2d>� 

) 

@&--) [ -- - 
4>{@ 4>++04d{>+D 

__,_ SU pport 

B{VB X>@d2V0R4k� � 0+d 
switch contacts 

Figure 4.18: Relay Parts 

ded to operate the relay coil is more than can be supplied by 

tc ), so a transistor is usually needed. 

oint of a relay is to use a small amount of power in the 

from a small dashboard switch or a low-power electronic 

ure that is able to switch a much larger amount of power. For 

; 0@04d�>W2V+0d to energize using 5 volts and 50 milliamps 

e armature can support 120V AC at 2 amps (240 watts). 

61 



- 

s-p-s-u )+d0� »24{+V Circuits 

The system consists of four parts, three of them were explained previously, and 

each part has an important role in this system. But to achieve the system objectives 

and operates as one unit, there's a need to integrate each unit with others through the 
interfacing circuits .The interfacing circuits are: 

4.2.4.1.1 Relay 

c � 0@2q. 6k{d0 D{W®@q. {D 2 DW2@@ W24B{+0 4>+D{Dd{+V >» 2+ 0@04d�>W2V+0d m4>{@a. 
a switch, and a spring. The spring holds the switch in one position, until a current is 

passed through the coil. The coil generates a magnetic field which moves the switch. 

It's that simple. We can use a very small amount of current to activate a relay, and 

the switch can often handle a lot of current, shows figure 4.17. 

Figure 4.17: Relay 
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And the relay is an electro-ma nef . . . . . g ic switch [ B{4B {D kD0»k@ if you want to use a 
low X>@d2V0 4{� 4k{d d> switch on and ff . j a light bulb ( or anything else) connected to 
dB0 ppj X W2{+D supply. 

The figure ( 4.18) shows a typical relay (with "no 11 11 �W 2{CqA>®0+O 4>+d24dDa- 

{� >+ DLLL�''V .N » 
w!E {+Dk@2d>� 

4>{@ 
m0@04d� > ­ 
W2V+0da 

nk®®2�d 

• 4>{@ 4>++04d{>+D 
B{VB X>@d2V0R4k� � 0+d 
switch contacts 

" {Vk� 0 s-ubt 1 0@2q Parts 

The current needed to operate the relay coil is more than can be supplied by 

most chips ( op. amps etc), so a transistor is usually needed. 

In general, the point of a relay is to use a small amount of power in the 

electromagnet coming from a small dashboard switch or a low-power electronic 

circuit to move an armature that is able to switch a much larger amount of power. For 

example, if we want the electromagnet to energize using 5 volts and 50 milliamps 

(250 mill watts), while the armature can Dk®®>�d upj • c U at 2 amps (240 watts). 
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s-p-s-u-p S®d>42®@2� D 

There are many situations where signals and data need to be transferred from 

one subsystem to another within a piece of electronics equipment, or from one piece 

of equipment to another, without making a direct electrical connection. 

Often this is because the source and destination are (or may be at times) at very 

different voltage levels, like a microprocessor which is operating from 5V DC but 

being used to control a triac which is switching 240V AC. 

In such situations the link between the two must be an isolated one, to protect 

the microprocessor from over voltage damage. 

Relays can of course provide this kind of isolation, but even small relays tend 

to be fairly bulky compared with ICs and many of today's other miniature circuit 

components. 

Because they're electro-mechanical, relays are also not as reliable, and only 

capable of � 0@2d{X0@q @>[ D®009 operation. Where small size, higher speed 2+9 V� 02d0� 
reliability are important, a much better alternative is to use an optocoupler. 

These use a beam of light to transmit the signals or data across an electrical 

barrier and achieve excellent isolation. O 

- M >®oG. 
_Lv <1c h · T )<<L1 ' -7g . 
mJ h v L1 i 

" 1 c T La- U2+ 

. . 

· <S1 

" {Vk� 0 s-uPt S®d>4>k®@0� D 
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Optocouplers typically come in a small 6-pin >� bA®{+ )U package, but are 
essentially a combination of two distinct devices: ~ optical transmitter, typically a 

gallium arsenide LED (light-emitting diode) and an optical receiver such as a 
phototransistor or light-triggered diac. 

The two are separated by a transparent barrier which blocks any electrical 

current flow between the two, but does allow the passage of light. The basic idea is 

shown in Fig above, along with the usual circuit symbol for an optocoupler. 

Usually the electrical connections to the LED section are brought out to the 

pins on one side of the package and those for the phototransistor or diac to the other 

side, to physically separate them as much as possible. 

<B{D kDk2@@q 2@@>[ D >®d>4>k®@0� D d> [ {dBDd2+9 X>@d2V0D >» 2+q[ B0� 0 30d[ 00+ 
500V and 7500V between input and output. 

Optocouplers are essentially digital or switching devices, so they're best for 

transferring either on/off control signals or digital data. Analog signals can be 

d�2+D»0�� 09 3q W02+D >» »�06k0+4q >� ®k@D0A[ {9dB W>9k@2d{>+- 

4.2.4.2Home Automation 

The home automation in this system represents our Application unit, and this 

home contains DC motor that responsible from movement some objects such as 

(Doors, Windows ... etc), Fan, Lamp .... etc. 
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s-p-s-p-u v U motor circuit 

DC motor circuit responsible of movement objects, and this circuit needs two 

relay to run the motor in two direction (left and right) and works properly, the input 

of this circuit connected to parallel port with (DO) for relayl and (D1) for 

relay2,when the user press the(button 0) in remote control that's mean the motor will 

move to the right , and the motor will move to the left if you press (button I) and you 

can prevent the motor from rotate by press in (button 4). 

The figure 4.20 illustrate how does the DC motor circuit work 

Pin 25 (GND) ~ 
> I {+ H mv@a D> hC 

YY ◄h pi YY ◄h pi 220V :- 

ps• 
~-+-------------------r:: 

Pin 25 (GND) ==7 
I {+ p m>a @a <q5 

YY ◄h pi YY ◄h pi ppj • tA 

Figure 4.20: DC motor 4{� 4k{d 

T S<S 1 

4.2.4.2.2 Lamp circuit 

t- -t- -t. {3@0 H»@{VBd{+V DqDd0W. dB0 {+®kd >» dB{D 4{� 4k{d 4>++04d09 <B{D 4{� 4k{d � 0D®>+Du{ @0 >a uV 

B dB0 user press in the (button 3) that mean turn the with (D3) of parallel port ,w 0+ • . 
· . ff the lamp you must to ®� 0DD {+ m3kdd>+ 7). lamp on, >dB0� [{ D0 d> turn o . . 
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The figure 4.21 illustrate how does dB @{ Bd{ - - 0 dkVC {+V 4{� 4k{d [ >� ?- 

ppj • } 

> 

Pin i mv Ha 
GND T SU Hj pu 

ui ? 

Figure 4.21: Lamp circuit 

4.2.4.2.3 Fan circuit 

This circuit responsible of cooling system , the input of this circuit connected 

with (D2) of parallel port , when the user press in the (button 2) that mean tum the 

Fan on, other wise to tum off the Fan you must to press in (button na- 

The figure ( 4.22) illustrate how does the Cooling circuit work. 

I {+ pi m£ h v a 
I {+ s mv pa MM@ 2X G 

Y sh pi HN sh pi wO 

" c h 

Figure 4.22: Fan circuit 
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4.2.4.2.4 Heat Sensor Circuit 

•-. . . . . . . - . 

( 02d D0+D>� 

" {Vk� 0 s-pH ( 02d Sensor 

The heat sensor circuit considered as a feed back circuit to the motor 

temperature and the circuit works as a D[ {d4B. [ B0+ the temperature of the motor 

increase above or equal the determined level the sensor turn on ,it connect ground pin 

to pin 1 of the parallel port. 

The change of the signal O or 1 that read from pin 1 represents the change of 

the temperature level 

4.3 Overall System Design 

· t the complete interface between the units <B0 DqDd0W 90D{V+ � 0®� 0D0+dD 

designed. 

There for, to control a home automation and computer program by remote 

tr u h .c-. ll · d · had been built and tested carefully to achieve the needed 4>+d t>@ dB0 »>@ d>[ {+V _0DuV+ 

objectives. 

- Otd{ ·» dB0 DqDd0W is shown below in figure (4.24) <B0 4>W®@0d0 4B2� 24d0�{ Dd{4 S 

nn 
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Remote control 
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Software System Design 

5.1 Introduction 

5.2 General System Flowchart 

5.3 System Operational Flowchart 
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UB2®d0� " {X0 
Software System Design 

5.1 Introduction 

In this chapter we are going to describe the software system design and to 

describe some of the using methods 2+9 2@V>� {dBW 90D{V+ as followed. 

And it contains the flowchart for all processes in this project from first step in 

the project (initialize the ports & receiving the signal) to the final step (perform the 

action related to dB0 D{V+2@a- 

The overall software is programming in VB.net. 

5.2 General System Flowchart 

■ The general flowchart for the system can be described in following steps: 

■ The remote control will send signals to the receiver via an infrared light. 

o <B0 � 040{X0� [ {@@ � 040{X0 dB0D0 D{V+2@D. 2+9 D0+9 dB0W d> dB0 I U- 

th . u 9 � >40DD0D dB0W to perform the action related with « <B0 I U d2?0D 0 D{V+2. 2+0 ® 
it. For more details see the flowchart (figure 5.1). 
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Figure 5.1 General System Flowchart 

i -H · qDd0W Operational Flowchart 

)+ dB{D D04d{>+ [ 0 [ {@@ DB>[ dB0 DqDd0W >®0� 2d{>+2@ »@>[ 4B2�d 2D »>@@>[ {+V. 
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i -H-u 1 0W>d0 Control 1 . . . +{d{2@{x2d{>+ 

R / 0D ;,---------__I 

Figure 5.2 Remote Control Initialization flowchart 
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As shown in previous (figure 5.2) the remote control initializations consist of 
W2+q Dd0®D Dk4B 2Dt 

• Initialize the serial and parallel port. 

• Create new text file to store the signals that related to the bushed buttons. 

• After that we will read the same signal three times and compare them to 

distinguish the correct signal, so when at least two signal as the same the 

signal will be accepted and store it to the text file ,else if I have three different 

signals; the error message will appear to return initialize this button. 

• The user will initialize all remote buttons as previous step. 

Mp 
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i -H-p 1 0W>d0 Signals O . ®0� 2d{>+D 

Yes 

Figure 5.3: Remote Signals Operations Flowchart 
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►

As shown in previous (figure 5.3) ·the remote control has many signal which 

®0�»>�W D®04{»{4 operation, and the previous (figure 5.3) demonstrate how the signal 

®0�»>�W {dD D®04{»{4 24d{>+. 2+9 4>+D{Dd >» W2+q Dd0®D Dk4B 2Dt 

• The timers give specific interval of time to read signal from remote and heat 
sensor. 

• Read the signal from serial port, analyze it and search on it in stored signals 

in the text file to return the action related to it. 

• Read signal from heat sensor as feedback to control the hardware application 

related to it. 
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Implementation and Testing 

n-u )+d� >9k4d{>+ 
6.2 Implementation 

6.3 Testing 

6.4 Implementation and testing for Hardware 

component. 
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Chapter Six 

Implementation and Testing 

n-u )+d� >9k4d{>+ 

In this chapter we are going to sh th · u · ow e imp ementation and testing processes 
for our DqDd0W- 

The implementation and testing was done using the following tools and 

components: 

• Connectors with different colors. 

• IC stands. 

• 10*20 cm broad board. 

• All the ICs that are depicted in the design chapter (see chapter 4). 

• Wrapper tool for wrapping the connectors on the ICs stands. 

• A wire grabber and a wire 4kdd0� -- 
• A digital millimeter for testing. 

• Oscilloscope. 

6.2 Implementation 

Th 
· u d2d{t �> 40DD {D 9>+0 synchronized with the testing operation, 0 {W®@0W0+d2d{>+ ®� 

t. {@@ d2?0 u2+q d0Dd{+V d> 0+Dk� 0 dB2d dB0� 0 2� 0 +> 
because each implementation phase w1 e W 
0�� >� D. d> d�240 dB0 {W®@0W0+d2d{>+ ®B2D0D D00 n-G- 

Mn 
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n-H <0Dd{+V 

In this section we will demo t +D rate the testin f g O each subsystem separately. 

n-H-u <0Dd{+V the receiver circuit 

1 040{X0� 4{� 4k{d kD09 d> 4>+X0�d {+»�& t9 ){ . . 1 2� 0 @{VBd d> electrical signal that reads by 
D0�{ 2@ ®>�d 2D {+ »{Vk� 0 6.1. 

Figure 6.1: Infrared Receiver circuit 

We test dB{D 4{� 4k{d 3q C program language that reads the signal and store it, 

this circuit had been tested many times to emphasize better results, and we use this 

program to test this circuit. 

MM 



►

l {+4@k90! 9>D- B; 
l {+4@k90! Dd9{>-B; 
l {+4@k90! 4>+{>-B; 
l {+4@k90! Dd�{ +V-B; 
l 90»{+0 ®>�d j ] H" b 
l 90»{+0 dd 30000 
{+d 2Dwpj 5.24wpj 5.4BE 
void main(void) 
7 
4@� D4� aE 
outportb(port+4, 0xO B); 
for(int d=0;d<l ;d++) 
{ 
for(int e=0;e<20;e++) 
24w05' i E 
w??????H ??H???????HH??H ???????H± ??????R 
int c=l; 
int a[tt],q=0,i,h=O,t=-1,r[ 50],f[ 50],tl [ 50]; 
»>� m{' uE{! i j E{G Ga 7 r[i]=S;tl [5] ;} 
while(c!= 0xO0) 
{ 
c=inport(port+6); 
c=c & 0x80; 
if(c=0x00) 
{ 
for(i=l ;i<tt;i++) 
{// delay(l); 
c=inport(port+6); 
c=c & 0x80; 
a[i]=c; 
}//end for 
c=0x00· 

O }//end if 
}////while loop 
a[0]=0xO0; 
//////////// array ////////////////// 
intw· H 

»>� m[' 1 ;w<tt;w++) 
{ if(a[w-l]=a[w]) q++; 

else{ 
r[t++]=q; 
duwd5' 2w[ Au5E 
6' @E 

Mb 



BGGE 
} 

N 
////////// I//I//II//II// 

int al ,a2,ra,u=O; 
2u' ui j E2p' si j E 
z»2u; 2pa � 2' ui j E 
0@D0 � 2' @i j E 
»>� m{' j E{! i j E{GGa 
{ if((((a2)-ra)<=r[i]) f f (r[i]<=((a2)+ra))) 
{ f[i]==l ;} 

else { f[i]=0;} 
N 

for(i=0;i<50;i++) 
{ 
printf("%d(%d) ",r[i],f[i]); 
} 

!/I/I/I/II/Ill/ II I/ II I/// 
int j=0,o=0; 
for(i=0;i<20;i++) 
as[i]=0; 
»>� m{' uE{! i j E{G Ga 
{ if(f[i]!=l) j++; 

else{ as[ o ]=j;j=0;o++;} 

N 
®�{ +d»moY+oaE 
for(i=0;i<20;i++) 
7 
printf("¾d ",as[i]); 
N 

I l!!/I///II// I/////////I 
h==O· O »>� m{' j E{! i j E{GGa 
B' BG� w{5E 

90@2qmpi j aE sDP2H2 >2? l ???f R 
w??± st?VH???z???s ?s?H ??? H ? ? 2 

R???± ± ?s l »» ? D» s s s ? ?0 N R 

" )_L »®E 

MP 



»®> ' »>®0+mo4tY>W2� -d]do. o[ Got 
»>� m{+d {{' pE{{! uj E{{GGa 
»>�{ +d»m»®. og 9o ,as[ii] ); 
fclose(fp ); 

/******************** . z ? ?? H H ? 7 = . ****/ 

V0d4BaE 
N 

When we press any key w .11 . e WI see this result 

1199(0) 142(0) 452(1) 146(0) 155(0) 142(0) 159(0) 143(0) 151(0) 143(0) 156(0) 13 
8(0) 163(0) 1lt3(0) 152(0) 146(0) 155(0) 138(0) 160(0) 141(0) 454(1) 142(0) 446(1 
) 146(0) 456(1) 142(0) 453(1) 136(0) 458(1) 149(0) 453(1) 142(0) 441(1) 142(0) 1 
59(0) 1{13(0) 451(1) 142(0) 160(0) 142(0) 151(0) 150(0) 453(1) 141(0) 151(0) 146( 
j q ui nmj a uspmj a ui bmj a uHPmj a 
d{& dOd u u u u H i j j j j j j j j j j 

" {Vk� 0 n-pt UTv D4� 00+ 

The value in the parentheses represent the signal, so that level S is mean zero 

volt and 1 is mean 12 volt and the number before each parentheses is represent the 
O 

length of the pulse, we used the pulse width to decode the signals. 
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i .H-p <0Dd{+V dB0 >®d 4>k®@0� D 2+9 � 0@2qD 

This circuit was built to control the direction of the motor and tum on the fan, 

It consists of 3-relays 24V of each [ {dB sh pi >®d coupler with necessary resistors. 

The control signal comes from parallel port to opt coupler on the other side of 

the opt coupler transistor take 24V from DC transformer to switch the relay as figure 

n-H- 

Figure 6.3: Relay Circuit 

2W is·- and operated usefully, the progr . 
This circuit tested by C program 

{+d W2{+mX>{9a 
7 

j kd®>�d3mj ] HMb. j ] j HaE 
� 0dk�+ j E 

N 

bu 



n-H-H <0Dd{+V the temperature circuit 

The temperature circuit [ b · 2D k{@d d> D0+D0 dB0 d d0W®0� 2dk� 0 >» the motor 
environment as in figure 6 .4. 

Figure 6.4: Temperature Sensor 

When temperature increase at some level the sensor send signal to pinl of 

parallel port, the program reads this pin continuously when there a signal in pinl the 

program indicate that the temperature increase. 

This circuit had been tested many times with U language to emphasize good 

results. The U program is: 

int main(void) 
{ 

{+d � 0Dk@dt 
O result= inportb(0x37 A); 

result=result & 0x0 1 ; 
if( result ua 

printf("\n The B02d {+4� 02D Y+oaE 
0@D0 

printf("\n The heat +>d {+4� 02D Y+oaE 
d0dk�+ j t 

N O 

bp 



n-H-s <0Dd{+V the program with the r • . . 040� X0� 4{� 4k{d 2+9 2®®@{42d{>+ 

The completed program will be in th . 0 2®®0+9{40D dB2d � 029 dB0 D{V+2@ »�>W 
serial port and perform software action 2+9 B2� 9[ td{ 3 are ac 10n_ Y parallel port. 

This program is tested with receiver circuit 2+9 {@{ d{ 9 k . app 1ca 10n an wor well, but 
we notice from >k� d0Dd{+V dB2d the C program works much better and faster than 

• ± -+0d [ {dB parallel port. 

n-H-i c 440DD the serial and parallel port using VB.net 

To access the serial and parallel port using the VB.net we get an input.dll 

library, which must add to system32, and then we define a parallel port and serial 

port that will be used as an object to open and access the ports, as the followed: 

Option Strict Off 
Option Explicit On 
Imports System.IO 
Imports System. <B� 029{+V- <B� 029 I � {>� {dq 

Friend Class Forml 
Inherits · qDd0W- : {+9>[ D- " >�W D- " >�W 

73no?0 HuHp-9@o 
I k3@{4 v 04@2� 0 c kd> " k+4d{>+ U� 02d0l {@0_@..A.D c D u2dHp 

S · B Val 9[C {0D{� 0 -4 O A 
(ByVal lpFileName As trmg, / • 2@ @®· 04k�{ dq c dd�{3kd0D c D )+dI d� . 

±q• 2@ 9[ DB2� 0T >90 c D )+dHp-; .i i 5 ®DqX2@ 9[ " @2VD c+ 9 c dd�{3kd0D c D 
±q • 2@ 9[ U� 02d{>+v {D®>D{d{>+ c D • 

ByVal hTemplateFile As IntPtr) As IntPtr 

S stem Object, ByVal·eAs 
Private Sub " >�WO@ _>29m±q • 2@ D0+90� As Y · 
System.EventArgs) Handles MyBase.Load 

)+dHp 
O 

Out(Val("&H378"), Val("&HOO")) tr 
Dim B· 0�{ 2@I >�d. BI 2� 2@@0@I >�d c · IntP 

bH 



hSerialPort = CreateFile("COMI " f ( b 
zI d�-, 0� >DO;O bj j j j j j j S � f ( sj j j j j j j. j 

H. f ( bj . )+dI d� -, 0� >a · O O 

End Sub 
End class 

6 4 Implementation and testing »>� ( 2� 9[ 2 · re component 

As we mentioned previously after completing · · h · any c1rcmt t at we described it in 

chapter four we use the C language to test each subsystem d t t · an es every mput and 

output with different cases and speed. 

The testing operation is done in more than one phases as following: 

I B2D0 ut 

The receiver circuit is build and tested using external voltage source and 

millimeters and oscilloscope after this phase we ensuring all receiver components are 

operated will. 

Phase 2: 

The receiver circuit connected to the serial port and we programming wi
th 

C 
u • · {d- {9 the result is the program read 
y+ Vk2V0 d> � 029 D{V+2@D »�>W � 040{X0� 4{� 4k�d. 2+ 

signal from receiver circuit. 

I B2D0 Ht 

d 
.th external circuit is build and 

Th 
. . . 3{@9 2+9 teste w1 0 >®d4>k®@0� 4{� 4k{d {D k{@ d d d >®0� 2d09 Dk440DD»k@@q- 

0Dd09 [{ dB 0] d0�+ 2@ X>@d2V0 D>k� 40E {dOD d0Dd04 2+uJ I 

bs 



®IB2D0 st 

The optcoupler circuit is connected to th 11 1 
. . 

4 ®2� 2@@0@ ®>�d 2+9 ®� >X{90 [ {dB 
external DC voltage transformer to provide voltage, and connected to relays and 
tested the circuit is operate successfully. 

Phase 5: 

The receiver circuit and opt coupler circuit with relays connected with serial 

and parallel port consecutively and perform the related action on relays with parallel 

port. 

Phase 6: 

After completing VB.net program with test the hole system on the program, the 

finally results are successfully on software and hardware control. 

bi 



Conclusion and Future Work 

M-u )+d� >9k4d{>+ 
M-p U>+4@kD{>+ 
7 .3 Future view 
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Chapter Seven 

Conclusion and Future Work 

M-u {+d� >9k4d{>+ 

The personal computer based general purpose contr 1 t · S sys em usmg general 
� 0W>d0 4>+d�>@ kD{+V {+»�2� 09 � 040{X0� 4{� 4k{d B2D 24B{0X09 dB0 · {9 09 mam i eas prepare to 
.it is now ready to be applied on the pc. The main feature that achieved is:- 

1- the team enable to control the hardware applications connected with pc from 

far distance approximately 15 meters 

2- The team enable to construct the personal computer based general purpose 

control system using general remote control with reasonable cost. 

3- The team enables to make the system ease to use by everyone. 

4- Controlling the hardware applications connected with pc through a parallel 

port, the team enables to send infrared signal from remote control to IR 

receiver circuit connected with pc through serial port, then analyze the signal 

and send the related voltage signal to the parallel port to run the application 

related to that signal. 

5- Controlling the [{ +9>[ D c I 

M-p U>+4@kD{>+D 

t- 9{� >@0W0+d2d{>+ >» dB0 ®� >z04d 2+9 
c»d0� dB0 d02W »{+{DB dB0 90D{V+ 2+4 uW® 

integrated overall system. 

The team concludes that: 

bM 



• There is ability to use {+»� 2� 09 @E {VBd {+ controllin a . . 
PC remotely by using infrared . . £ 2®®@{42d{>+D 4>++04d09 with 

· 4{� 4k{d dB2d 4>+X0�d @1@{ 
be read it through serial ®>� d- @{VBd d> voltage signal can 

• The user can use remote d B+{ 04{ k6k0 d> run several u · · 
directly with out need to use k b 2®®@{42d{>+D >+ computer 

0qB>2� 9 >� mouse instead f h 
button to run several applicati ' 

j 
t at we uses remote ons. 

• The user can use remote to co t u f +d� >a >u 2+q B2� 9[ 0 @E i are 2®®@{42d{>+ 4>++04d09 with 
computer ports such as open and u d c ose oor .... etc. 

• Remote technology available in computer »{0@9 . . so any one can use and run this 

technology with out difficulties 2+9 � >X{9 p i e software need to nm remote circuit 

under computer area. 

• design general purpose remote control with lowest costs. 

• General purpose remote control make life easier. 

7.3 Future view 

During the system period the team enables to achieve the main goals he started to 

do them. although there are sum techniques that could be used to reach the objects in 

less time but we started our system from the zero and we used the most available and 

simple equipments to emphasize the result and prove this new technology of 

controlling the hardware application connected with pc by infrared light. 

There are some media that can be used as an advance for the system, these media 

will be our recommendation to help other students achieve more results .So in our 

system we have used the serial port and parallel ports to connect our subsystem with pc, 
® j [ 0 2DDk dB0 »kd +�? ®2. GJ· ± {+d0� »24{+V »>� >k� Dk3DqDd0W. >+ dB0 j J@ 

kW0 dB0 {dk� 0 [ >�? W2?0 2d O 

hand making the control of PC through the internet. 

bb 



Appendix A: Software Driver Code. 

Appendix ± t v 2d2DB00dD- 
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Appendix A: Software Driver Code. 



*********************** . •/*** ********* 1 ** *********This Code represe t *************** 
2 •/ *************************** n s The source C d *****************************/ 

•/** ******** o e Of S ft 3 ·on strict Off ************* j ware Driver**~*********/ 
Optl . , ********* 4 . Explicit On ********************/ >®d{>+ 

5 •?imports package 
6 rts system. IO 
7 Il11P0 h · 

Orts system.T reading.ThreadPr' . V )WO p>� { ty 
9 • end Class Forml 

10 frl Inherits System. Windows. Forms F 
11 · • orm •/// Function to read and write fr . 
up ®Ik3@{4 Declare Auto Function C om. registers 
uH m±q• 2@ lpFileName As Str:eateF1.le Lib "kernel32 .dll" 
s ±q• 2@ 9[ DB2� 0T >90 c D " .Op£ .Pq• 2@ 9[ 30D{� 09c 440DD cD )+dHp 
ui ± V l d , ByVal lpS · ' un ·q 2 wCreationDisposition As ecur1.tyAttributes As IntPtr, 

c D )+dHp.# )+dHp. ±q• 2@ 9[ " @2VDc +9cdd� {3kd0D 
uM ±q• 2@ B<0W®@2d0" {@0 c D IntPt 
8 #Region "Windows Form Designer generated d II r) As IntPtr 1 public Sub New ( ) co e 

~~ MyBase. New () 
pu )» m_vb6FormDefinstance Is Nothing Th 
22 If m_InitializingDefinstance Thenen 
pH m_vb6FormDefinstance = Me 
ps L@D0 
pi <� q 
26 . 'For the start-up form, the first instance created is the 

default instance. 
If System.Reflection.Assembly.GetExecutingAssembly.EntryPoint.~ 

DeclaringType Is Me.GetType Then 
m vb6FormDefinstance = Me 
u� 

pM 

pb 
pP 
30 
31 
32 
HH 
Hs 
35 
36 
HM 
38 
39 
40 
41 
42 
43 
7s 

si 
7n 
47 
sb 
sP 

D> 
51 
i p 

53 
i s 

i i 

· n 
i M 
· 0 

i P 

j 
u 
np 

63 
ns 

ni 

ni 

na 

»g 

End 
Catch 
End Try 
If End 

End If 
'This call is required by the Windows Form Designer. 
InitializeComponent() 

End Sub 

nq 

'Form overrides dispose to clean up the component list. 
Protected Overloads Overrides Sub Dispose(ByVal Disposing As Boolean) 

If Disposing Then 
If Not components Is Nothing Then 

components.Dispose() 
End If 

End If 
MyBase.Dispose(Disposing) 

End Sub 
'Required by the Windows Form Designer . 
Private components As System.ComponentModel.IContai~edr , . •red by the Win ows Form Designer 
NOTE: The following procedure {D � 06k . 

'It can be modified using the Windows Form Designer. 
'Do not modify it using the 4>90 09{d>� - _230@ 
Friend WithEvents Labell As System.W~ndows.~orm:·Label 
" � {0+9 : {dBLX0+dD _230@p c D · qDd0W-[ {+9>[ DAUw._230@ 
" � {0+9 : {dBX0+dD _230@H c D DqDd0W-: {+oU M.2D-kdd>+ 
" � {0+9 : {dBLX0+dD ±kdd>+p c D · qDd0W-NOo.... " >� WD-±kdd>+ 
Friend WithEvents Button3 As SYstem.Win Wi~dows.Forms.ProgressBar 
Friend WithEvents ProgressBarl c D · qDd0O....s[ D-" >� WD-I � >V� 0DD±2� 
Friend WithEvents ProgressBar2 As System.W~~dows.Forms.ProgressBar 
Fr· B 3 As system. i 7end WithEvents Progress ar Windows.Forms.Button 
Friend WithEvents Buttonl As SyStem. w· dows Forms.TextBox 
Friend WithEvents TextBoxl As System. inWind~ws.Forms.Notifyicon 
Friend WithEvents Notifyiconl As syst~m. Windows.Forms.ContextMenu 
Friend WithEvents ContextMenul As sys ::~dows.Forms.Menuitem 
Friend WithEvents Menuiteml As System.w·nctows.Forms.Menuitem 
Fri d 2 As system. i Timer p _en WithEvents Menuitem tem,Windows.F~rms. Sb InitializeComponent() 
rivate WithEvents Timerl As · qDu zVBma; I � {X2d0 u 

! · qDd0 ±3 rstepThrou 1 container em.Diagnostics.De ugge U4 2®>+0+dT >90- · New system.Resources. ~ 
Me.components= New System. om ResourceManager = 
D. Resources. 

R 1.m resources As system. 
esourceManager(GetType(Form~l) ws forms.Label 

T 0-_230@@ ' h 0[ · qDd0W-: {+9> 



*********************d~ l\ \II\ I' 
1 

\' I' 

ORw. D» ± <B{D U>90 u0®{4-+@ O<@ 
2 � R *****************·ld,"A'• @O t',,,, • • ',' , 
/**** 3 ' . on strict Off 

4 opt~ n Explicit On >®duj 
5 {R{W®>� dD ®24?2V0 
6 rts system. IO 
7 rrnpo Th . V {W®>� dD · qDd0W-O � 029{+V-<B� >G@@O» YXa )a 

9 . nd class Forml 
uj rrie Inherits System. Windows. " O> 111111, 1,·, 11111 
uu G R R R Function to read and [ I ) 1 , 1 1 , •111 1 , , I 1 

up ®Ik3@{4 Declare Auto Functioll ,,1, ,111 ,, 1 I, 1 J1 
u} (ByVal lpFileName c D t t ) I @ aa• 1, = \\;'1 1 ) . 11 u 

u ByVal dwShareMode /\r J 11 / ) ) . 111/1 1 ) ) u O. ±q• 2@ 9[ 4� 02d{>+y {@W®» >xY{{{» YY 
c D Int32, _ 

17 ByVal hTemplatu/1u
a = -- R .- 1111 = 1 1) 1\ 

8 #Region "Windows Form Designer gerir;J u u . . J , , =) I, 11 u public Sub New () 
~~ MyBase. New ( ) 
21 If m_ vb6FormDefinstance Is 1/rJUi u li'J O) 11, 11 
pp )» W# )+{d{2@{x{+Vv 0»@+Dd2+t» O<BG 
23 m vb6FormDefinstance == JI},_ 
ps Else - 
pi Try 
26 . 'For the start-up fr/c:'i :.:-, ).'>1J1 J1J•;l,,11_1,;rJ created {D dB0 

default instance. 
)» · qDd0W-1 0»@04d{>+-?DD0dRR O� 0DaY{+V@cDD0W3@q L� A± xAt­ 

DeclaringType Is Me. Get Type Then 0 D » 0 } -## A tt- -R 

m vb6FormDefinst.a,.~ 
If 

pM 

28 
29 
30 
31 
32 
33 
Hs 
35 
36 
HM 
38 
HP 
40 
41 
42 
sH 
44 
si 
46 
47 
48 
49 
50 
51 
Dp 

53 
i s 

· i 

i n 

i M 
58 
i P 

nj 
n5 
np 

nH 
n7 

i 
nn 

67 
7g 

End 
Catch 
End Try 
If End 

End If 
'This call is required by the 
InitializeComponent() 

End Sub 

nq 

'Form overrides dispose to clean Uf2' -=-~2 .::-~~•~ 
Protected Overloads Overrides · k3 {D0D0 H } ­ 

If Disposing Then 
)» h>d 4>W®>+0+dD )D h>dB{+V B0� 

components.Dispose(} 
End If 

End If 
MyBase.Dispose(Disposing) 

End Sub 
'Required by the Windows Form Desig~~~ 
Private components As System. Cow.po..n.e·\?·•-"',' 
'NOTE: The following procedure is r~,':, ·' · 
'It can be modified using the Wind~~s -~- 
'Do not modify it using the code e~~.~. 
Friend WithEvents Labell As Syste?,'\',· \\ _- ', ,, 
Friend WithEvents Label2 As SysteW,, ,\, ,', 
Friend WithEvents Label3 As Syste~-~-~., 
Friend WithEvents Button2 As Sys,~;.~ 
Friend WithEvents Button3 As Sys\\'\\.\ 
Friend WithEvents ProgressBarl Ass, 
" � {0+9 : {dBLX0+dD I � >V� 0DD±2� & c D / 
Friend WithEvents ProgressBarJ \ · : ' 
Friend WithEvents Buttonl As S\':-,,, 
Friend WithEvents TextBoxl l\S S) 1' 

Friend WithEvents Notifyiconl \~ 
Friend Wi thEvents Con tex tMenn 1 \ 
Friend WithEvents Menuitem1 A~ :v 
Friend WithEvents Menuitem2 A~ 
Private WithEvents Timerl As S~ 't' ' 
<Sy •' ) O)O u"1 stem. Diagnostics. Debuggci ·' 1 

• • 

T 0-4>W®>+0+dD = New Sys 1 ,·111 (' ' 
1- Dim resources As Syste111. {t.A· · O11 ' 
esourceManager (GetType (Fol ){{ )Y l 

Me. Labell = New Sys te111. )} 1 11' )· O1 

O 
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Mb 

MP 
D> 
81 
Dp 
DH 
84 
85 
86 
DM 
88 
89 
Pj 

91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
uuH 
uus 
115 
116 
117 
118 
119 
120 
121 
122 
123 
ups 

125 
126 
127 
Ypg 

YpD 
)H> 

dH 
YHp 
Ysa 
{H 
@Hi 
O2D 
YHE 
7s 
7Hq 

s® 
s 
d2 

Me,Label2 = New System w· 
Lb 13 N · 2+9>[ D " Me. a e ew System.Win · >� WD-_230@ 

Me.Button2 = New System.Wi~~ws.Forms.Label 
Me.Button3 = New System.Win ows.Forms.Button 
Me.ProgressBarl =News t dews.Forms Butt qD 0W w· · on Me.ProgressBar2 News · O2+9>[ D-" >� WD I 
Me.ProgressBar3 = New S~s~em.Windows.Forms·ProgressBar 
Me.Buttonl = New System :.em.Windows.Forms·p~ogressBar 
Me,TextBoxl = New Syste~ ~~dows.Forms.Butt;n ogressBar 
T 0-h >d{»qu4>+u ' h 0[ DqD.. o5&D-" >� WD-<0] ± ±>] 
Me.ContextMenul = Ne s · inctows.Forms Not'f 00Wk� d2Wd » 2» 3{9EV>® 4l f @Vo.o® A 4>� >+0dDa 
Me.Menuitem2 = New System w· d ws.Forms.Menuitern 
T 0-<{W0� u ' h 0[ · qDd0W-[ E?2..ooo® · " >� WD -T 0+k� d0W 
Me. SuspendLayout () · orms · Timer (Me. components) 

O 
'Labell 

Me.Labell.BackColor System D • 
Me.Labell.Enabled = False · rawing.Color.White 
Me.Labell.Location = New System D • 
Me.Labell.Name = "Labell" · rawing.Point(32, 176) 

Me.Labell.Size = New System.Drawing.Size(BB 
Me.Labell.Tabindex = 2 , psa 
Me.Labell.Text = "First Signal" 
Me.Labell.TextAlign = System.Drawing ContentAl' t M'ddl , • ignmen { 0U0+d0� 

'Label2 

Me.Label2.BackColor = System.Drawing.SysternColors.ActiveCaptionText 
Me.Label2.Enabled = False 
Me.Label2.Location = New System.Drawing.Point(32, 216) 
Me.Label2.Name = "Label2" 
Me.Label2.Size = New System.Drawing.Size(88, 24) 
Me.Label2.Tabindex = 4 
Me.Label2.Text = "Secound Signal" 
Me.Label2.TextAlign = System.Drawing.ContentAlignment.MiddleCenter 

O 
'Label3 

Me.Label3.BackColor = System.Drawing.SystemColors.ActiveCaptionText 
Me.Label3.Enabled = False 
Me.Label3.Location = New System.Drawing.Point(32, 256) 
Me.Label3.Name = "Label3" 
Me.Label3.Size = New System.Drawing.Size(BB, 24) 
Me.Label3.Tabindex = 5 
M 3 - "Th· d Signal" e.Label .Text - ire . t tAl'gnment MiddleCenter T 0-_230@H-<0] dc@{V+ · qDd0W-v � 2[ {+V-U>+t0+ u · 

'Button2 

Me.Button2.Enabled = False . g Point(40 296) 
Me.Button2.Location = New System.Drawin · ' 

2" Me.Button2. Name = "Button . Size (80 40) 
Me.Button2.Size = h 0[ · qDd0W-v � 2[ {+V- O 
Me.Button2.Tabindex = 6 
Me.Button2.Text = "Clear" 
O 
'Button3 
O 
Me.Button3.Enabled False t orawing.Point(32, 
Me.Button3.Location = h 0[ · qDdt0W- 
Me.Button3 Name= "Button3 ·ng si·ze(BB, 32) · v � 2[ @ · 
Me.Button3.Size = h 0[ · qDd0W- 
Me.Button3.Tabindex = M 
Me.Button3.Text = "Add" 
O 

120) 

'ProgressBarl 
O 
M d = False · V I >{+dmuHn. 
e.ProgressBarl.Enable N system.orawin · T • A ew 0-I � >V� 0DD±2� @-_>42d{>@ .� 0DD±2� @o - e(240, 24) 

Me.ProgressBarl.Name = pro~ stem,Drawing.Siz 
Me.ProgressBarl.Size = New Y 

176) 



� 
CtC 

si 

sn 

u 
b 
h P 

D> 
51 
Dp 
i H 
54 
ss 

~

56 
51 
P 
ui P 
unj t 
o 64 
65 

166 
167 
168 
169 
Mj 
171 
172 

MH 
74 
175 
Mn 
77 
Mb 
79 
80 

u) 
u±p 
183 

184 
)D 
186 
d2 
188 
189 

uP 
uP5 
192 
193 
194 
95 
96 
97 
HV 

HP 

oo 
01 
ep 

OV 
104 

} 

t~l 
g 

~e.ProgressBarl.Tabindex ' 
8 

'ProgressBar2 

Me.ProgressBar2.Enabled _ 
T 0-I � >V� 0DD±2� p-_>42d± D. #y @D0 

- News Me.ProgressBar2.Name = "Pr Ystem.Drawing Po' 
Me ProgressBar2 si· _ ogressBar2" · int (136, 216) 

· · ze - News 
~e.ProgressBar2.Tabindex = 9ystem.Drawing.Size(240, 24) 

'ProgressBar3 

T 0-I � >V� 0DD±2� H-L+23@09 ' " 2@D0 
Me.ProgressBar3.Location = New 8 T 0-I � >V� 0DD±2� H-h 2W0 ' oI � > Ystem.Drawing.Point(l36 gressBar3" ' Me.ProgressBar3.Size =News ste . 
Me.ProgressBar3.Tabindex 1~ m.Drawing.Size(240, 24) 

'Buttonl 

256) 

T 0-±kdd>+@-" >+d ' h0[ System.Drawin Fon uu • 
uu FontStyle.Bold, System.Drawing Graph' gu .. t(_Ar1.al, 8.25!, System.Drawing. ~ 

1 , · ics n1.t.Po1.nt CType(0 Byte)) T 0-±kdd>+ -_>42d{>+ ' h 0[ System Draw· p • ' ' 
Me.Buttonl.Name = "Buttonl" · {+V-O>{+dmHp. una 
Me.Buttonl.Size = New System.Drawing.Size(144, 32) 
Me.Buttonl.Tabindex = 3 
Me.Buttonl.Text = "intializationuu 

'TextBoxl 

Me.TextBoxl.BackColor = System.Drawing.Color.FromArgb(CType(l28, Byte), ~ 
CType(128, Byte), CType(255, Byte)) 

T 0-<0] d±>] @-L+23@09 ' " 2@D0 
Me.TextBoxl.Location = New System.Drawing.Point(l36, 128) 
Me.TextBoxl.Name = "TextBoxl" 
Me.TextBoxl.Size = New System.Drawing.Size(l76, 20) 
Me.TextBoxl.Tabindex = 12 
Me.TextBoxl.Text "" 

'Notifyiconl 
I 

Me.Notifyiconl.ContextMenu = Me.ContextMenul 
Me.Notifyiconl.Icon = CType(resources.GetObject(uuNotifyiconl.Icon

uu
a. 

System.Drawing.Icon) 
Me.Notifyiconl.Text ' o1 0W>do 
Me.Notifyiconl.Visible = True 
I 

'ContextMenul 

Me.ContextMenul.Menuitems.AddRange(New System.Windows.Forms.Menuitem() (Me~ 

.Menuiteml, Me.Menuitem2)) t Windows Forms.RightToLeft.No 
Me.ContextMenul.RightToLeft Sys em. · 

'Menuiteml 

Me.Menuiteml.Index = 0 
Wl.. ndow" Me.Menuiteml.Text = "show 

I 

'Menuitem2 
I 

Me.Menuitem2.Index = 1 
Me.Menuitem2.Text = "Exit" 

'Timerl 
I 

Me.Timerl.Enabled = True 
Me.Timerl.Interval = 20 
I 

'Forml 13) , • size(6, 
system.Drawing. ActiveBorder II 

Me. AutoScaleBaseSize = New. systemColors: t ("$this. Backgroundimage ) ' 
T 0-±24?U>@>� ' · qDd0W-v � 2[ {P..� 40D-£ 0dS3z04 
Me.Backgroundimage = CType(res 



DqDd0W- v � 2[ {+Vt)W2V0a 
Me.Clien ize = New System.Drawin . 
Me.Controls.Add(Me.TextBoxl) g.Size(616, 414) 
T 0-U>+d� >@D-c 99 mT 0-I � >V� 0DD±2� Ha 
T 0-U>+d� >@D-c 99 mT 0-I � >V� 0DD±2� &a 
T 0-U>+d� >@D-c 99 mT 0-I � >V� 0DD±2� @a 
Me.Controls.Add(Me.Button3) 
Me.Controls.Add(Me.Button2) 
Me.Controls.Add(Me.Label3) 
Me.Controls.Add(Me.Label2) 
Me.Controls.Add(Me.Buttonl) 
Me.Controls.Add(Me.Labell) 
Me.Cursor= System.Windows.Forms Cursors Of 1 A h D - · • 0 au t T 0-" >+d ' )0[ {qDd0W-v � 2[ {+V-" >+dmoc � {2@o P 

u 
• 

±old System. Drawing. GraphicsUni t Point CT ' ( 0· 
pi · O System• Drawing. FontStyle ~ · ' · - N , · � q®0 . Byte) ) T 0-_>42d{>+ ' 0[ System.Drawing.Point(4, 23) 

Me. Name = "Forml" 
Me.RightToLeft = System.Windows.Forms.RightToLeft No 
Me.Text= "Forml" · 
Me.ResumeLayout(False) ){} 

pM 
pb 

pP 
uj u L+9 · k3 
p l L+9 1 0V{>+ 

H s1 0V{>+ oJ ®V� 290 Support " 2\ Private Shared m_ vb6FormDefinstance As Forml p} i Private Shared m_InitializingDefinstance As Boolean {36 Public Shared Property Definstance () As Forml 
237 Get 
238 If 

IsDisposed 
m vb6FormDefinstance Is Nothing OrElse 
<0+ 
m InitializingDefinstance = True 
W X3n" >� Wv 0»)+Dd2+40 ' New Forml 
m-InitializingDefinstance = False 

End If 

239 
240 
241 
242 
~3 Definstance = m vb6FormDefinstance 
244 End Get 
245 Set (ByVal Value As Forml) 
psn W vb6FormDefinstance Value 
247 End Set 
248 End Property 
249 #End Region 
250 
51 #Region "API fonction" . 

pi p ORR»k+4d{>+ d> 0] 04kd0 ?0q3>2� 9 ?0qD »k+4d{>+D 
32" Al,as "keybd_event" 253 Declare Function keybd event Lib okD0� ± 

C mDqX2u X As ±qd0. ±q• 2@ 3· 42+ A l dwExtrainfo As Long) As Long 
5~ As Byte, ByVal dwFlags As Long, ByVa 

i M 
i 
i P sl L+9 1 0V{>+ 

.O OR 92d2dq®0 904@2� 2d{>+ l »- _. x I k3@{4 ace As Integer = -1 . 28 {"TAB", "ENTER", "SHIFT , ' 
I 2k@± 4 c u± c D Dd� {+Vma ' T 0[ Dd� {+V.O g VD 1 ?1>o. o1 � £ � 1 c 1 1 S: . oI h.o® 
"ESCAPE" "WIN" "SPACE", o_L" < c 1 1 S: OM -®so oc _<G" o oUd� @Gc@dG90O . . 
" , , "WIN+L" ALT+ , ~. "RMOUSE", "HELP") 
rr' "DELETE", "F5", "WIN+D"," "D6" , "D7", "end programHl, 2 &HlB, &HSB, &H20, & ~ 
Dl", "D2", "D3", "D4", "D5 , ' &H9 &HD, &HlO & ' H4 ~ 

Public Sal As Byte() = New Byte(28) ~44 , &H4C, &H73; &H46, &HO, &Hl, &H2, & , 
p· . D( pn. ( pM. {xD. 4kpL. ±M» 2D. D>N 

&H8, &HlO, &H20, &H40, &HBO, &H 
64 

(28) {) 
Public valu As Int64() = New Int 
Public output As ±qd0 ' f ( S 
I k3@{4 {+90] As Integer = 0 
I k3@{4 dp c D Integer = 5000 
Public t3 As Integer = 75 
Public al As Integer 
I k3@{4 2p c D Integer 
Public hidel As Integer = O 
Public helptest As Boolean= False 
Public helpl As New Form2 

nH 

m vb6FormDefinstance. 

±q• 2@ 0 As System. 
As system.Object, I � D @ W90� E ivate Sub Forml Load (ByVa se 

X0+dc � VDa ( 2+9@0D MyBase.Load 
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PP 

00 
01 
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•// initialization serial and 
out(Val("&H378"), Val("&HOO") )parralell Ports 
v{W B· 0� {2@I >� d. BI 2� 2@@0@I >� d 
· 0� {2@I >� d ' U� 02d0" {@0mo4>q.® )+dI d� 

� f u( bj j j j j j j >� &H4ooooooo 
31 &HBO, IntPtr.Zero) , 0, IntPtr.Zero,~ 

End sub 

private Sub Labell_Click(ByVal sender 
EventArgs) Handles Labell.Click As System.Object, B q• 2@ 0 As System. 

End sub 

private Sub Buttonl_Click_l(ByVal sender 
LX0+dc � VDa ( 2+9@0D Buttonl.Click 

'********************************* 
Labell.Enabled() True 
Label2.Enabled() = True 
_230@H-L+23@09ma ' <� k0 
TextBoxl.Enabled() True 
ProgressBarl.Enabled True 
ProgressBar2.Enabled = True 
ProgressBar3.Enabled = True 
Button2.Enabled() = True 
Button3.Enabled() = True 
•~******************************** 

End Sub 

Private Sub Label3 Click(ByVal sender As System.Object, ByVal e As System. 
LX0+dc � VDa ( 2+9@0D _230@H-U@{4? 

End Sub 

09 
10 
11 
12 

I 

1

14 
ui 

un 

c D · qDd0W-S3z04d. ±q• 2@ e As System. ~ 

Private Sub ProgressBarl Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles ProgressBarl.Click 

End Sub 

Private Sub Label4_Click(ByVal sender As System.Object, ByVal e As System. 
EventArgs) 

End Sub 

'// function to initalize the remote signal of each key of the remote and 

store it in the text file 
I · c D · qDd0W-S3z04d. ±q• 2@ 0 As System. � {X2d0 · k3 Button3 Click(ByVal sender 
LX0+dc � VDa ( 2+9@0D Button3.Click 

ace = ace G 1 
TextBoxl.Text = Ali(acc) 
ProgressBarl.Value() j 
ProgressBar2.Value() j 
ProgressBar3.Value() j 

Dim aq As Boolean 
Dim aw As Int64 = j 

'******************************** 
v{W 20 c D Integer 
v{W 2] @ c D Int64 
v{W 2] & c D Int64 
v{W 2] H c D Int64 

For 20 ' S To 2 ******* 
'************************* 
Dim { c D Int64 
Dim strl As String 
Dim ] c D Integer = 0 
Dim index As Integer 0 
Dim counter As Integer = 0 
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nH 
64 
ni 
nn 
67 
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'69 > 
[71 
uMp 
173 
CMs 
+D 
176 
177 
pe 
179 
1 S 
181 
j82 
183 
184 
las 
186 
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188 
189 
HPj 

191 

192 
HPH 

HPs 

)95 
HPn 

HPM 

199 
HPP 

100 
dS 
7djp 
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c 
sE 
7j . 
sj E 
7S+ 

7dP 
7d> E 

Dim yl, y2 As Int eger 

Dim a As Integer() _ 
Dim t - New I coun As Integer() _ nteger(t2) (} 
Dim tcount As Int - New Inte 
Dim tcount2 As In~ger() ' New Int~er(t3) {} 
Dim tcount3 As Integer() = New Intger(t3) {} 

X{2 D. ± 2D +.»y oA2» l HHN N 
For j = 0 To t3 

tcount(j) i 
Next 

x = Str(Inp(Val("&HJFE"))) 

: B{@0 ] ' 128 

End ;h:l;tr ( Inp (Val ( "&H3FE"))) 

O 1 029 uj j j j sample 
" >� { ' 0 To t2 

Out(Val("&H3FC") V l( A O 2 of ( S±oaa 
] ' · d� m)+®m• 2@mof ( H" Loaaa 
\ ' (x And 128) 
'stor samles in array 
a(i) ' \ 

Next 
Dim DELA As Integer= O 

yl = a(O) 

For i = 1 To t2 
y2 = a(i) 
If y2 = yl Then 

counter+= 1 
Else 

count(index) = counter 
If yl = 0 Then 

tcount(index) yl 
Else 

tcount(index) 1 
End If 
index+= 1 
counter= 0 

End If 
yl = y2 

Next 
'************************************************ 
tl = O 
For j = 2 To t3 

Gsj a )» (tcount (j) 
l)) Then 

(30 G 

1 And ((count(j) > (90 - 40)) And (count(j) < (90 ~ 

tl = t1 G 1 
tcount2(tl) 1 

Elseif (tcount(j) 
sj aaaa <B0+ 

tl = tl G 1 
tcount2(tl) = 0 

End If 
Next 

1 And ((count(j) > (30 - 40)) And (count(j) < ~ 

'***************************************** 
yl = tcount2(0) 
index= > 
counter= > 
For i = 1 To tl 

y2 = tcount2(i) 
If y2 = yl Then 

counter+= 1 
Else 

tcount3(index) ' counter 
index+= 1 
counter= 0 

End If 
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Next 

strl = 11 11 

'******************* 
****************** 

" >� { ' 0 To index 
strl = strl & System.Convert TS . 

• j tring(tcount3(i)) 
Next 
If ae = 0 Then 

axl = Val ( strl) 
ProgressBarl.Value() 

Elseif ae = 1 Then 
ax2 = Val (strl) 
ProgressBar2.Value() 

Elseif ae = 2 Then 
ax3 = Val ( strl) 
ProgressBar3.Value() 

End If 
delay() 

Next 
Dim filel As New System.IO.StreamWriter("c:\test.t t" 
If axl = ax2 <B0+ -] . True) 

filel.WriteLine(axl) 
MessageBox. Show ( 11 Inter The next D{V+2@o. o signal") 

Elseif axl = ax3 Then 
filel.WriteLine(axl) 
MessageBox.Show(" Inter The next signal", "signal") 

Elseif ax2 = ax3 Then 
filel.WriteLine(ax2) 
MessageBox.Show(" Inter The next signal", "signal") 

Else: ace= ace - 1 
MessageBox.Show(" Signal is wrong ", "signal") 

End If 
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filel. Close () 
End Sub 
'//create text file 
Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As System. 
EventArgs) Handles Button2.Click 

Dim filel As New System.IO.StreamWriter("c:\test.txt") 
filel. Close () 
ProgressBarl.Value() 0 
ProgressBar2.Value() 0 
ProgressBar3.Value() 0 
ace= -1 

End Sub 
'// initialize the timer with 20ms 
Private Sub InitializeTimer() 

Timerl.Interval = 20 

Timerl.Enabled = True 

End Sub 
Public Sub Menuiteml Click(ByVal sender 
EventArgs) ( 2+9@0D T 0+k@d0W@-U@{4? 

Timerl.Enabled = False 
Me. Show () 

L+9 · k3 

As System.Object, ByVal e As System. 

Private Sub Menuitem2 Click(ByVal sender 
EventArgs) Handles Menuitem2.Click 

End 
Enct Sub 

b 
lg 
@> 

b. d ±q• 2@ 0 As System. ~ c D · qDd0W-SBz04O . 

. ByVal e As System. 
I � D c D · qDd0W-S3z04d. 
.y d0 Dk3 Timerl Tick(ByVal sender 

• 0+dc � VDa ( 2+9@0D <{W0� u-<{4? 
Hide () vA c · v >k3@0 GGGG {W · d2� d "{+{DB <>d2@C{W0 GGG» G» G» » » OR))a))mdkdkud{a)))a)dl ( J 
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48 
49 
So 
· 5 

· d2� d ' T{4� >D>»d-• {Dk2@±- t 
Finish= Start+ 0.001 ,a;~~-DateA~dTime.Timer 

. . end time »>� j -j j u 
Do : B{@0 T{4� >D>»d-• {Dk2@±2Dt MD04>+9 9k� 2d{>+ -- 

'// execute all this D#5d· · 2d0c +9<{W0-<{W0� ! " {+{DB 
finished a ement while (0.001 

)f ( ) (V l (" -second duration) not 
np 2- f ( HMc oaa c +9 &Hl '' &Hl 

output= (output And &HF9) Then'// if heat increase 
Out(Val("&H378") t ) 

End If ' ou put) 

Dim aq As )+d0V0� ' Au 
Dim aw As Int64 = > 
'// read from text file 
Dim file As New System IO st 
For aq = j To 28 · · reamReader("c:\test.txt") 

valu(aq) = Val(file.ReadL' ) h 0] d 2+0 

file. Close () 
Dim i As Int64 
Dim strl As String 
Dim x As Integer= O 

Dim counter As Integer > 
Dim yl, y2 As Integer 

Dim 
Dim 
Dim 
Dim 
Dim 
Dim 
Dim 

a As Integer() = New Integer(t2) {} 
count As Integer() = New Integer(t3) {} 
countl As Integer() = New Integer(t3) {} 
tcount As Integer() = New Integer(t3) {} 
tcount2 As Integer() New Integer(t3) {} 
tcount3 As Integer() = New Integer(t3) {} 
j, tl As Integer 

For j = j To t3 
tcount(j) 5 

Next 

Out(Val("&H3FC"), Val("&H0B")) 
x = Str(Inp(Val("&H3FE") )) 
x = Str(Inp(Val("&H3FE"))) 
If x = 0 Then '// any button of the remote pressed 

For i = O To t2 '// store 5000 samples 
Out (Val ( "&H3FC") , Val ("&HOB") ) 
\ ' Str(Inp(Val("&H3FE"))) 
x = m] And 128) 
a(i) = X 

Next 

yl = a(O} 
index= 0 

1 
t the length of the signal depending on~ 

For i = 1 To t2 1//calcu a e 
it's voltage level 

y2 = a(i} 
If y2 = yl Then 

counter+= 1 
Else 

count(index) = counter 
If yl = 0 Then 

tcount (index) 
Else d4>k+d m{+90] a 
End If 
{+90] G' @ 
counter= j 

End If 
yl = y2 ************* 

Next ****************** 
'***************** 
For j = O To t3 . 

countl(j) = count(]) 
Next 

the signal voltage level yl '//store 

1 



longer length 

Array.Sort( 2u ' 4>+07M&Bdua 
For j = 35 T35) '//store th 

If o t3 e sh countl(') orter length 
a2 - = >=al* 2 ' 4>k+duHaa ® 
E 

countl (. 
xi t For J G i aa a 

End If 
Next 

(a2 G 

I 2 , II store the 

'********** 'II ********** perform th ********** tl = j e pulse width ******* 
For · - protocol z ' S To t3 on the signal 

al)))) The~f (tcount(j) 

du = tl G 1 
d4>k+dpmd@a ' u 

Elseif (t - 
al)))) Then count(j) 

du = tl G 1 
tcount2(tl) = 0 

End If 
Next 

u cnd ( (count (j) ; m2p A 2@aa c +9 (count(j) ! >L 

(j) ! (al + 
J 
u 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
s 

5 
6 
7 
8 
9 
0 
1 
p 
H 
{s 

i 
l6 
17 
b 
P 
uj 
ll 
p 
aH 
)4 
lS 

n 
)7 

)8 
P 
lo 
)u 
Yp 
) 
us 

ls 
)i 
B 
)e 
lg 

'*********************** 
~1 = tcount2(0) ****************** 

index= > 
counter= > 
For i = 1 To tl 

y2 = tcount2(i) 
If Y2 = yl Then 

counter+= 1 
Else 

d4>k+dHm{+90] a 
index+= 1 
counter= > 

End If 
yl = y2 

Next 
'*********************/ For i = j To t3 ///////////////////// 

strl = strl 

Next 

strl 

variable 

= "" 

f )) 

u cnd ( (count (j) > m2@A 2@aa c +9 (count 

counter 

)) & System.Convert.ToString(countl(i)) 

For i = 0 To index 

strl = strl & System.Convert.ToString(tcount3(i)) 

Next '//store the signal after all previous processing in the aw 

operation 

aw = Val (strl) 
'//fetesh the signal 

with it 
For i = 0 <> pb 

from txt file to perform the related 

If 2[ ' X2@km{a <B0+ 

If (i >= S c +9 { ! uHa <B0+ 
keybd event(Sal(i), 0, O, O) 
0q9#0X0+d m· 2@ m{a. j . f ( p. • j 

7o° .) ± g >» uA s >� u g pM WD 
0q39#0X0+d mf ( i ± . • o, 0) 
?0q39w0X0+d m· 2@ m{a. S. ~ . I I 
0q39#0X0+d mf ( i ± . j . n( p. • ) 

>L 



p 
;3 
;4 
;5 
;6 
;7 

;8 
;9 
;o 
il 
i2 
i3 
i4 
i5 
i6 

i7 
i8 
i9 

j 
'1 
Wp 

H 
)s ,s 
Mn 

17 
18 
uP 
10 
@u 
12 
13 
14 
lS 
l6 
@M 
l8 
l9 
lO 
Hu 

Hp 

HH 

Hs 

Hi 

Hn 

97 
Hb 

HP 

ao 
01 
p 
± 
04 
SD 

Hn 

07 

=V 
V 
lo 
)u 
)p 
)H 
s 
)D 
)¢ 
17 
@V 
lg 

1onger length 

Array.Sort(cou 
al= countl(35ntl) 
For j = 35 T ) '//store th o t3 e sh 

If countl( ') orter length 2p ' ; ' 2@ p ' mm4>k+dumG. <B0+ 
= a + (countl(' J + i aaa 

D2 » » 
Next 

I p I II store the 

(a2 G 

'************* 'II ******** perform the *********** 
tl = 0 pulse width ***** F . protocol o 
or = = 0 To t3 n the signal 

al)))) The~f (tcount(j) 1 And ( (count (j) > (a2 - al)) And (count(j) ! } 

(j) ! (al G 

t1 = tl G 1 
E tcount2(tl) = 1 
@D0@» md4>k+dma 

al)))) Then = 
tl = t1 G l 
tcount2(tl) = 0 

End If 
Next 
'**************** 1 ************ ~ = tcount2(0) ************* 
index= o 
counter= o 
For i = 1 To tl 

y2 = tcount2(i) 
If y2 = yl Then 

counter+= 1 
Else 

tcount3(index) 
index+= 1 
counter= o 

End If 
yl = y2 

Next 

F
'o*r**~***o**************////////////////////// 

@ ' To t3 

strl = strl 

Next 

strl 

variable 

= "" 

f )) 

1 And ( (count (j) > (al - al)) And (count 

counter 

)) & System.Convert.ToString(countl(i)) 

For i = 0 To index 

strl = strl & System.Convert.ToString(tcount3(i)) 

Next '//store the signal after all previous processing in the aw 

operation 

aw= Val(strl) 
'//fetesh the signal 

with it 
For i = 0 To 28 

from txt file to perform the related 

If aw= valu(i) Then 

)» m{; ' j c+ 9 { ! uHa <B0+ 
?0q39#0X0+d m· 2@m{a. j . j . Sa 
0q39#0X0+d m· 2@m{a. j . f ( p. Sa 

End If )» {' uH j � { ' 14 S � { ' pM <B0+ 
keybd event(&H5B, O, o, O) 
keybct-event(Sal(i), O, o, O) 
0q39#0X0+d mf ( i ± . j . f ( p. Sa 



0q39#0X0+dm· 2@m± a V. x± E 
- ~- - r r "'" r O) 
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· 
-P 
j 
!l 
!2 
H 
s 
!5 
n 
q 
!8 
!9 
j 
11 
up 
-H 
s 
ui 
un 
@M 
ub 
uP 
iO 
{@ 
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i4 
i5 
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i7 
i8 
i9 
50 
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i H 
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i n 

67 
i b 

i P 

)O 
Mu 
12 
M 
s 
Mi 

Mn � 
78 
MP 

±> 
Hu 

Hp 

HH 

±0 

bi 

1 i 

87 
Ba 
f P 

e D 
ep 

L+9 If 

If i = 15 Ori= 16 Then 
D0q®9#0X0+dm± up. j . >. >. 
{0q9#0X0+dm· 2@m± a. j . o, O) 
keyb~_event(&Hl2, o, &H2., O) 
keyba_event(Sal(i), o, &H2., O) 

L+9 -_dt 

)» { ' uM <B0+ 

Syste.rn. Diagnostics. Process. Start ( "taskmgr. exe") 
L+9 If 

If i >= 18 Andi<= 21 Then 
output= (output Or Val(Sal(i))) 
If (output And &H6) = &H6 Then 

output= (output And &HF9) 
output= (output Or Val(Sal(i))) 
delay() 

L+9 If 
Out(Val("&H378"), output) 

End If 
If i >= 22 Andi<= 25 Then 

output= output And (Not (Val(Sal(i - 4)))) 
Out(Val("&H378"), output) 

End If 
If i = 28 Then 

help() 
End If 
If i = 26 Then 

End 
End If 
Exit For 

End If 

Next 

End If ********************** '/************** 

Loop 

End Sub ram 
'//show the help for the prog 
Public Sub help () 

If helptest = False Then 
helpl. Show () 
helptest = True 

Else 
helpl. Hide () 
helptest = False 

End If 

End Sub 
ORR90@2q »k+4d{>+ 
Public Sub delay () 

Dim i, dela As Integer 
For i = 1 To 1000000 

dela = dela G 5 
dela = dela - 5 
Dim P As Integer 
For P = 1 To lOO 

dela dela + 5 
dela = dela - 5 

Next 



j 
21 
p 
un 

­ 
pn 

pn 

z1 
pb 

uP 

30 
Hu 

p 
33 
34 
Hi 

Hn 

H+ 

Hb 

39 
10 
11 
12 
13 
14 
15 
7n 

17 
sb 

19 
;o 
i C 
52 
53 
54 
55 
56 
i M 
58 
59 
60 
61 
62 
nH 
64 
65 
66 
67 
68 
69 
Mj 

71 
M 
MH 
Ms 

Mi 
76 
77 
@g 

MP 

±> 
81 
7p 

{H 
f E 

85 
{E 
cE 

c i 

HP 

c D 
Hp 

keybd_event(Sal(i), o, &H
2

, 0) 

End If 
)» { ' ui Ori= 16 Then 

keybd_event(&Hl2, o, 0, 0) 
keybd_event(Sal(i), o, O, O) 
keybd_event(&Hl2, o, &H2, O) 
keybd_event(Sal(i), o, &H2, 0) 

End If 
)» {' uM Then 

System.Diagnostics.Process.Start("taskmgr.exe") 
End If 

If i >= 18 Andi<= 21 Then 
output= (output Or Val(Sal(i))) 
If (output c+9 f ( na ' f ( n <B0+ 

output= (output And &HF9) 
output= (output Or Val(Sal(i))) 
delay () 

End )» 
Out(Val("&H378"), output) 

End If 
If i >= 22 Andi<= 25 Then 

output= output And (Not (Val(Sal(i - 4)))) 
Out(Val("&H378"), output) 

End If 
)» {' pb Then 

help() 
End If 
If i = 26 Then 

End 
End )» 
Exit For 

End If 

Next 

End If ********************* '/*************** 

Loop 

L+9 Sub � 2W 
'//show the help for the prog 
Public Sub help () 

If helptest = False Then 
helol. Show () 
B0@®d0Dd ' True 

Else 
helpl . Hide () 
helptest = False 

End If 

L+9 Sub 
ORR90@2q »k+4d{>+ 
Public Sub delay () 

Dim i, dela As Integer 
For i = 1 To 1000000 

dela = dela + i 
dela = dela - 5 
Dim p As Integer 
For P = 1 To 100 

90@2 90@2 G i 
l 5 dela = de a - 

Next 



;93 Next 
;94 End Sub 
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so 2BA� #W2® 0­ 
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Description 
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· 0+D{d{X{dq <q®0 Package 

VMb<± upA] ]j] ± X \ 

HM± <±upA]>] >] ± : 

i j Wc · d2+92� 9 <j Appj c ± 
X \ i j Wc 

±<h± <± upA] ] ] U X 
· +k330� @0DD <SAppj c ± 

\ pi Wc 

±<c ± <± upA] ] ] U: X 
· d2+92� 9 <j Appj c ± 

\ Hi Wc · +k330� @0DD 

±<h± <± upA] ] ] · : 

<j Appj c ± 

X \ uj Wc 

<upHiA] ] ] £ 

_>V{4 @0X0@ <j Appj c ± 

X \ Hi Wc · +k330� @0DD v OI c F 

b<± t +>+ {+Dk@2d09 <SAppj c ± ®24?2V0 

ORDERING INFORMATION 

BT A 
TRIAC◄ } J · L1 )L· 

)h · J _c<)Sh t 
c t {+Dk@2d09 
± t +>+ {+Dk@2d09 

12 A 600 BW 

=_T 
· Lh · )<)• )</ f </ I L 
±t i j Wc · <c hv c 1 v 

• S_<c £ Lt · : t i j Wc · h J ±±L1_L· · 
nj j t nj j • Ut pi Wc · <c hv c 1 v 
bj j t bj j • U: t Hi Wc · h J ±±L1_L· · A 

· : t 1 j Wc _S£ )U _L• L_ 
UJ 11 Lh<t upc 

T 12 
<1 dcU◄ :JT · L1 )L· A 

UJ 11Lh<t upc 

Hi nj j 

VOLTAGE,J 

A 

£ >j t nj j • 
V>j t bj j • 

G 
< 

I c UFc £ Lt 
£ t v OI c F 

-TR 

I c UF)h£ T Sv Lt 
±@2+?t <k30 
-<1 t <2®0 f Reel 

· Lh · )<)• )</ t 
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± <±up 2+9 T12 · 0� {0D ~::..------------- 
>� ( L1 )h " S1 T c <)S h } AAAA} AAAAA 

part Number 

d0
• x'I:/. ' X>@d2V0. qq ' D0+D{d{X{dq. x ' dq®0 

h >C 

GA·»@L M2DDA>£ O<upHi ] ] ] £ 
� 1235-xxxG-TR T1235xxxG 

Marking 

- " {V. ut T 2] {WkW ®>[ 0� 9{DD{®2d{>+ X0� DkD 1T · 
>+ADd2d0 4k� � 0+d m»k@@ 4q4@0a- 

® m:a 

Weight ± 2D0 I 24?{+V 
6k2+d{dq W>90 

2.3 g 250 ±k@? 
1.5 g 50 <k30 
1.5 g 1000 <2®0 f � 00@ 

nuu)<C )wq µ ) · AA AOA AOA AOAGA ) ) ) = 
14 I_ .@-{A. t l '- _,___ -'- -·~- - - #= ## L X___j { << wqq 

" {V- pApt 1T · >+ADd2d0 4k� � 0+d X0� DkD 2W3{0+d 
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=»a q5 =AAAA5AwA5AAAABAAAN m· ' dV� »a 
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V- 
X2@k0Da- 

S +ADd2d0 4B2� 24d0� {Dd{4D m - · W2] {WkW 

O . . . f-.0-···· 

w557OYOOw7OOC C z • d> ::.:s X �A 
! i ) ) ) ) u X� [ Xz < oo7o» 1L : C ) ) u ) i 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 

" {V- 6: h >+A� 0®0d{d{X0 Dk� V0 ®02? >+ADd2d0 
#4k �� 0+d »>� 2 D{+kD>{92@ ®k@D0 [ {dB [ {9dB 
! uj WD. 2+9 4>� � 0D®>+9{+V X2@k0 >» upd- 

ITSM (A), Pt (A2s) 
I 11 )• O 

2+d · 2@@ 
• EAEA A • )AAA A } A 

Fig. 5: · k 
+kW30� >» 4} } } ·t 02? >+ADd2d0 4k � � 0+d X0� DkD 
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qo G ) 
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PACKAGE MECHANICAL DATA 
cF mI @2Dd{4a 

1{L{Y 
I 
L 

C wg 

__ NC) JBO 

u 

.j 
v 

l 
A1 

£ 

p-j T )h - 
" _c< , ShL 

Y 

DIMENSIONS 

REF. T {@@{W0d0� D )+4B0D 

T {+- Typ. Max. T {+- Typ. Max. 

c 4.30 4.60 0.169 0.181 

A1 2.49 2.69 0.098 0.106 

A2 0.03 0.23 0.001 0.009 

8 0.70 0.93 0.027 0.037 

82 1.25 1.40 0.048 0.055 

C 0.45 0.60 0.017 0.024 

C2 u-pu 1.36 0.047 0.054 

v 8.95 9.35 0.352 0.368 

L uj -j j 10.28 j -HPH 0.405 

£ 4.88 5.28 0.192 0.208 

L ui -j j ui -bi 0.590 0.624 

L2 1.27 u-sj 0.050 j -j i i 

L3 u-sj 1.75 0.055 0.069 

1 0.40 0.016 

V2 >° b° j ° b° 

wPP<I 1 )h < v )T Lh · )Sh · m{+ W{@{W0d0� Da 
c F mI @2Dd{4a 

16.90 

uj -Hj@- · E. · -- · ,. .-A O .... _, ® A' » X[ 
-· - ··~- . ~': -~ 

Dq \{ 
AN>>{R 

E 
G}------1-· i -j b --------- 
mA[ o u 
3.70 

8.90 
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..4Fc £ L T LU( c h )Uc _ v c<c 
P-ppj c ± R <SAppj c ± )+D- 

±<c R±<±up 2+9 <up · 0� {0D 

)R · O A<o) 

- _= 
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A. 

® ) 

) u ) ) 
2d 5 

--------· 
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l 

} 
,----------1 

G { 
} 2p 

3» 
---- I- 

l b 

i 
C 4x 

r-- - r---- 
REF. 

DIMENSIONS - 
T {@@{W0d0� D -- )+4B0D 

- 

- 
Min. Typ. Max. 

c -- Min. 
ui -pj 

Typ. Max . 

2» -- 15.90 0.598 

2p 
3.75 

0.625 

13.00 
0.147 

± 10.00 
14.00 0.511 j -DD< 

b1 0.61 
10.40 0.393 j -sj P 

} 0.88 
b2 1.23 

0.024 
1.32 

0.034 

U 4.40 
0.048 

- 4.60 
0.051 

c1 0.49 
0.173 0.181 

c2 2.40 
0.70 0.019 0.027 

} 2.72 
0 2.40 

0.094 0.107 
2.70 

" 6.20 
0.094 0.106 

6.60 0.244 
) 3.75 

0.259 

14 
3.85 0.147 0.151 

.15.80 16.40 16.80 
_ 2.65 

0.622 0.646 0.661 

12 
2.95 0.104 0.116 

1.14 1.70 0.044 
13 1.14 1.70 

0.066 
0.044 

T 2.60 
0.066 

0.102 
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u 
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E 
VVd>4>k®@0� . Phototransistor O t u put, With B ase Connection 

� 02dk� 0D 
. {D>@2d{>+ <0Dd • >@d2V0 i Hj j • D.kD 
. )+d0�»240D [ {dB U>WW>+ _>V{4 " 2W{@{0D 
. )+®kdA>kd®kd U>k®@{+V U2®24{d2+40! j -i ®" - 
. )+9kDd�q · d2+92� 9 v k2@A{+A@{+0 nA®{+ I 24?2V0 

• _029A»� 00 4>W®>+0+d 
• 4>W®>+0+d {+ 244>� 92+40 d> 1 >( · pj j pRPi RL U 

2+9 : L L L pj j pRPnRL U - 

Agency Approvals 
. J _ui MM. " {@0 h >- L i pMss · qDd0W U>90 ( >� =. 

v >k3@0 I � >d04d{>+ 
. v )h L h nj MsMAi Ap m• v L j bbsa 

v )h Lh nj MsMAi Ai ®0+9{+V 
c X2{@23@0 [ {dB S®d{>+ u 

Applications 
c U T 2{+D v 0d04d{>+ 
1 009 � 0@2q 9�{ X{+V 
· [ {d4B T >90 I >[ 0� · k®®@q " 009324? 
<0@0®B>+0 1 {+V v 0d04d{>+ 
_>V{4 £ �> k+9 )D>@2d{>+ 
_>V{4 U>k®@{+V [ {dB ( {VB " � 06k0+4q h >{D0 1 0z04d{>+ 

Description 
<B0 sh pi »2W{@q {D 2+ )+9kDd�q · d2+92� 9 · {+V@0# UB2+­ 
+0@ I B>d>d� 2+D{Dd>� U>k®@0� -<B{D »2W{@q {+4@k90D dB0 
sh pi R sh pnR sh pMR shpb- L24B >®d>4>k®@0� 4>+D{DdD 
>» V2@@{kW 2� D0+{90 {+»� 2� 09 _L v 2+9 2 D{@{4>+ h I h 
®B>d> d� 2+D{Dd>� - 
O-uu0D0 4>k®@0� D 2� 0 J +90�[ � {d0� D _23>� 2d>� {0D mJ _a 
@{Dd09 d> 4>W®@q [ {dB 2 i Hj j • 1 T · {D>@2d{>+ d0Dt X>@d­ 
{V0- <B{D {D>@2d{>+ ®0�»>� W2+40 {D 244>W®@{DB09 
� >kVB D®04{2@ • {DB2q W2+k»24dk� {+V ®� >40DD- 
U>W®@{2+40 d> v )h L h nj MsMAi Apm• v L j bbsaR v )h } } 
nj MsE g d{ D®04{» sMAi Ai ®0+9{+V ®2�d{2@ 9{D4B2� V0 {D>@2d{S& 
42d{>+ {D 2X2{@23@0 3q >� 90�{ +V >®d{>+u- 

sh pi R sh pnR sh pMR sh pb 
Vishay Semiconductors 

<B0D0 {D>@2d{>+ ®�> 40DD0D 2+9 dB0 • {DB2q ubj Pj j u 
6k2@{dq ®�> V�2 W � 0Dk@dD {+ dB0 B{VB0Dd {D>@2d{>+ ®0�»>� ­ 
W2+40 2X2{@23@0 »>� 2 4>WW0� 4{2@ ®@2Dd{4 ®B>d>d� 2+D­ 
{Dd>� >®d>4>k®@0� - 
<B0 90X{40D 2� 0 2@D> 2X2{@23@0 {+ @029 »>� W09 4>+»{V­ 
k � 2d{>+ Dk{d23@0 »>� Dk �»240 W>k+d{+V 2+9 2� 0 2X2{@­ 
23@0 0{dB0� >+ d2®0 2+9 � 00@. >� {+ Dd2+92� 9 dk30 
DB{®®{+V 4>+d2{+0� D- 
h >d0t 

· " >� 299{d{>+2@ 90D{V+ {+»>� W2d{>+ D00 c ®®@{42d{>+ 
h >d0 si h >� W2@{x09 Uk�X 0D 

Order Information 
o I 2�d 

c} n± 

C2 @-- --- SC 

h U H s L 

sh pi U<1 ; pj g . v )I An 

sh pn U<1 ; pj g . v )I An 

sh pM U<1 ; uj g . v )I An 

sh pb U<1 ; uj g . v )I An 

sh pnA\ j j n 
U<1 ; pj g . v )I An sj j W{@ m>®d{>+ na 

sh pi A\ j j M 
U<1 ; pj g . · T v An m>®d{>+ Ma 

sh pi A\ j j P 
U<1 ; pj g . · T v An m>®d{>+ Pa 

sh pnA\ j j n 
U<1 ; pj %, v )I An sj j W{@ m>®d{>+ na 

sh pnA\ j j M 

sh pnA\ j j P 

. · s 

U<1 ; pj %, · T v An m>®d{>+ Ma 

U<1 ; pj g . · T v A£ m>®d{>+ Pa 

sh pMA\ j j M 

sh pMA\ j j P 

U<1 ; uj %, · T v An m>®d{>+ Ma 

U<1 ; uj g . · T v An m>®d{>+ Pa 

sh pbA\ j j P 
t- d{ >+ dB0 2X2{@23@0 >®d{>+D � 0»0� d> 

" >� 299{d{>+2@ .+d>�W 2 .>+ - 
S ®d{>+ )+»>�W 2d{>+- 

U<1 ; uj %, · T v An m>®d{>+ Pa 

----------------------- v >2a 
)+0+d h kW30� bHMpi 

" 0q. E 
· .4, pnA=2+Aj i 

[ [[ -X{DB2q-4>W 
1 
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4N26/ 4N27/ 4N28 

} +9k4d>� D serntc 2[a 
"" ·mum Ratings 

ukd0 MaXI .,.,, •• specified . . . . . 

{7)= . uniOSS >@B absolUte Ma~mu~ Ratmgs oan oaose .••~anent damage to dB0 90X{40- " k+4d{>+2@ >®0� 2d{>+ >» dB0 de,,ce " 
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/ 
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tt00®2V0 
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92d{>+ dB{4?+0DD 30d[ 00+ 
-{d0� 2+9 90d04d>� 
} �2 d{X0 d� 24?{+V {+90] 
} d{>+ � 0D{Dd2+40 

32V0 d0W®0� 2dk � 0 

l>.erating d0W®0� 2dk � 0 

h )LU uupR• v Lj Hj H. ®2�d u 
v) A pi ° U • > ' i j j • . <2W3 

uj j ° U • {2' i j j • . <2W3 
<D> 
<2W3 

} d0W®0� 2dk� 0 
} +V d0W®0� 2dk � 0 uj D - 9{® D>@90�{ +Vt 

W2] - • - ®@2+0 
9{Dd2+40 d> D#02dWV 

- 1~~1_::.5:_m~m~----- } 

~------­ oq2. 

O) 

<22 

mm tptM-j 
mm ; M-j 
mm ; j -s 

- 

uMi 
+ G>O& - 
+ � >­ - ·c • i i d>G ui j 
·c -i i d> G uj j 
· U uj j 
•c pnj 

@# 
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\e fAaXI .[ ED0 D®04{»{09 - - 
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- 5 UB2� 24d0� {Dd{4D 
ElectrJCa >dB0�[ {D0 D®04{»{09 

• 4 k+@0DD d d· - d < - - - 
• 25 G2] {WkW X2@k0D 2� 0 d0D ,ng_ ,eqwemeo '· YP•cal va1,., '" cha,,01,,,.,,, ol dB0 90X{40 2+9 2� 0 dB0 � 0Dk@d >» 0+V{+00� {+V 

1
~..,

j
+. 2+9} u 2dk0D 2� 0 »>� {+»>� W2d{>+ >+@q 2+9 2� 0 +>d ®2�d >» dB0 d0Dd{+V � 06k{� 0W0+dD- d{+C <q®{42@ • 

@k2+>+- 
0h y 

{ G..®>@0wDD5 [ 55{5 2 kDo FD. NO w YD O 2 Y low) <L5I)L " >�: ua 
Cu

�� 0+d V U> 25 ®" [ 0o o2°°O »» )° ) o U2I 24{d2+40 A 
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6/. 4N27 / 4N28
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cteristics 
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Ozone Depleting Substances Policy Statement 
It is the policy of Vishay Semiconductor GmbH to
1. Meet all present and future national and international statutory requirements.
2. Regularly and continuously improve the performance of our products, processes, distribution and

operatingsystems with respect to their impact on the health and safety of our employees and the public, as
well as their impact on the environment.

It is particular concern to control or eliminate releases of those substances into the atmosphere which are
known as ozone depleting substances (ODSs).

The Montreal Protocol (1987) and its London Amendments (1990) intend to severely restrict the use of ODSs
and forbid their use within the next ten years. Various national and international initiatives are pressing for an
earlier ban on these substances.

Vishay Semiconductor GmbH has been able to use its policy of continuous improvements to eliminate the use
of ODSs listed in the following documents.

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments
respectively

2. Class .l and Il ozone depleting substances in the Clean Air Act Amendments of 1990 by the Environmental
Protection Agency (EPA) in the USA

3. Council Decision 88/540/EEC and 91/690/EEC Annex A, Band C (transitional substances) respectively.
Vishay Semiconductor GmbH can certify that our semiconductors are not manufactured with ozone depleting
substances and do not contain such substances.

We reserve the right to make changes to improve technical design
and may do so without further notice.

Parameters can vary in different applications. All operating parameters must be validated for each
customer application by the customer. Should the buyeruse Vishay Semiconductors products for any
unintended or unauthorized application, the buyer shall indemnify Vishay Semiconductors against all

claims, costs, damages, and expenses, arising out of, directly or indirectly, any claim of personal
damage; injury or death associated with such unintended or unauthorized use.

Vishay Semiconductor GmbH, P.O.B. 3535, D-74025 Heilbronn, Germany
Telephone: 49 (0)7131 67 2831, Fax number: 49 (0)7131 67 2423
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