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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. In palestiane polytechnic university they are
working to do PC's Remote Control system by Asma' Abu Salah & Mahmood
Ewawee ,in this project the user will be able to control the PCs remotely. He can
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
system. It receives the data from the remote control and transmits it to one of the

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:

1.3.1 External 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:




= . Check remote state (battery mater, workable, not workable)
* Run the computer to check workability.
= Run the screen and adjust colors, resolutions.

=  Run the system and start viewing.

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 (IIT) 1000 MHZ speed 256kb cash memory or up.
15 inch screen or larger.

128 MB SDRAM or higher.

20 GB hard disk or higher.

o MR

1.3.3 Software Requirement:

After analyzing all software needs and requirements, the following software

functions and modules are needed:

e  Win ME/NT/2000/XP:

This system needs one of these types of windows to use it as environment to

run our system under it.




e Microsoft Visual Studio.NET:

We need to use this compiler to build and run our software driver 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 that may cause signal damage or
destroying since the system send and receive through the air, so that the distance
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:




* Infrared Receiver Circuit is accomplished by Ali Salameh.
= Software Driver (SD) is accomplished by Omar Al Rujob.

=  Application 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
- dependent and nondependent actions, this process will explain the critical path of the

system.

The project activities here depend on each other, so the task durations and

dependencies are the following:-

T1: Preparing to the project: here we introduce to start in the project and 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




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

analyzing the concepts.

T3: the project requirements analysis: the project has many tasks and equipments
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.
T5: Remote control: we need IR remote control to work as transmitter.

T6: Software Driver: software program that can be setup on the 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.

T8: 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.
T9: Test the project: we will test the project and implement it to insure that the
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

T10:Re_analyse and re-implement the project




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

__Task | Duration(days) |  Dependencies
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Figure 1.1: project activity network

Table 1.2: project activity bar chart (First semester)

Task / Week 1] 2] 3] 4 5 6 7/ 8 9

10

11

12

13

14

15

T1

16

2

T3

T4

T5

T12




Table 1.3: project activity bar chart (Second semester)

Task /| Week 17] 18] 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30| 31| 32
T6

T7
T8
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 Such as:-

1. Resistors.

2. Capacitors.

3. Diodes.

4. Infrared TSOP 173 (59%).

5. TV Remote (5%).

6. Computer Pentium two or more (5008).
7. Printer Cable (58).
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8. Breadboard (39%).

9. Wires (39)

10. (8) Optocouplers (5%)
11. (3) Relays (259%).

12. Fan (15%)

13. DC Motor (100$)

14. (2) lamps (38)

15. Triac (28)

16. Heat sensor (5%)

= Software programs Such as:-

1. Visual Basic.Net Program it cost (700%).
2. Windows 98version or more it cost (5008%).

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

The total cost: - the total cost contains the hardware equipments and software

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

Note: the Electronic equipments price 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
time of the project designing and manipulation, when we find a risk we will try to

solve it without effect on the total project as we can.

11




1. 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
with the coming waves, so it will make a problem. .

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.

5. Some of project parts do not work correctly; it will break the whole system,

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

proj ect and theoretical back ground.

12




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 S: 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.

13




Theoretical Background

2.1 Introduction.

2.2 Project Component.
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Chapter Two
The Theoretical Background

2.1 Introduction

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

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

2.2 Project Component

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

as shown in the figure 2.1, this components are:

e Transmitter Unit (Remote Control).
e IR Receiver Unit.
e Control Unit (PC).

e Application Unit (Home Automation).

Recelver_ _ (oostas eiere :

39997,80) 15 AU
k 9339000 oo

4

Transmitter

Application

Figure 2.1: System Component
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2.2.1 Transmitter 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

through a thick umbilical cord.

The introduction of solid state electronics and integrated circuits allowed the
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
functionality from the appliance to the remote control. A number of modem
appliances provide only minimal or no control on the main appliance and delegate all
functionality to the remote control. Notable such examples are VCREs, televisions, and
air-conditioners. Another interesting and helpful for our application trend is the
inclusion of remote control interfaces on appliances where such a control might seem
illogical such 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

16




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.

Many 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
power microcontrollers are used in IR transmitters for the simple reason that they are
more flexible in their use. When no button is presséd they are in a very low power
sleep mode, in which hardly any current is consumed. The processor wakes up to

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
suitable here, because they can withstand larger physical shocks. The fact that they

are a little less accurate is not important.

17




The current through the LED (or LEDs) can vary from 100mA to well over 1A!
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 1.1V.

@

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 limit 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

18




magnitude. Calculating the current through the LED is simply applying Ohm's law

again.

2.2.1.2 Type of Transmission Signals

There are many types for signal transmission these types are:

o Cables:

A wired connection, like optical fiber, provides a virtually noise 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
using the cables are useful for controlling fixed devices that have several functions to

be controlled.

a 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 20KHz. Ultrasound transducer is relatively inexpensive and the

circuit required is simple to build.

19




0 Radio Frequency (RF):

Radio control has the advantage of the operating over a far greater range than
ultrasound, also it does not required the physical connection as in the cable control, it

1s very popular for the control of aircraft's, boat's....... efe:

-0 RF Advantages:

e Not line of sight.

o Not blocked by common materials: can penetrate most solids and pass.
through walls.

e Longer range.

e Not light sensitive.

e Not as sensitive to weather/environmental conditions.

o RF Disadvantages:

e Interference: communication devices using similar frequencies - wireless
phones, scanners, wrist radios and personal locators can interfere with
transmission.

e Lack of security: easier to "eavesdrop" on transmissions since signals are
spread out in space rather than confined to a wire.

e Higher cost than infrared.

e Federal Communications Commission (FCC) licenses required for some
products.

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

transmission.
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@ Bluetooth Advantages:

e Its wireless. Eliminate messy and confusing cables at home, the office, or
when traveling.

e It's inexpensive. Vendors can incorporate it into their products and
consumers can upgrade older equipment cheaply.

e Uses radio signals so can pass through walls and does not require line of
sight.

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

e 2.5 GHzradio frequency ensures worldwide operation.

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

any user input at all.

0 Bluetooth Disadvantages:

e New type of technology and must be accepted 'unequivocally by all
vendors and manufacturers in order to guarantee compatibility among the
array of products.

e Designed for only short-range communications certified to no more than
100 meters (with hub broadcaster.)

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

o 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
shown in figure-2.2 the spectrum that lies just outside the human eye red sensitivity
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 or blue/white
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.
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0 Why we use infrared transmission?

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

0 IR Advantages:

e Low power requirements: therefore ideal for laptops, telephones, personal
digital assistants.

e Low circuitry costs: $2-$5 for the entire coding/decoding circuitry

e Simple circuitry: no special or proprietary hardware is required, can be
incorporated into the integrated circuit of a product.

e Higher security: directionality of the beam helps ensure that data isn't
leaked or spilled to nearby devices as it's transmitted.

e Portable.

o Few international regulatory constraints: IrDA (Infrared Data
Assobiation) functional devices will ideally be usable by international
travelers, no matter where they may be.

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

other devices.

o IR Disadvantages:

e Line of sight: transmitters and receivers must be almost directly aligned
(i.e. able to see each other) to communicate

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

e Short range: performance drops off with longer distances

24




e Light, weather sensitive: direct sunlight, rain, fog, dust, pollution can

affect transmission

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

0 Comparison between IR and Bluetooth and RF:

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 of 10 are abbreviated as
10exp.)

10 Hertz: extremely low frequency or ELF.
10exp5 Hertz: AM radio.
10exp8 Hertz: FM radio.
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10expl0 Hertz: Television.

10expll Hertz: Microwave.

10expl6 Hertz: Infrared (frequency range is below the visible light spectrum).
10expl6 Hertz: Visible Light.

10exp16 Hertz: Ultraviolet (frequency range is above the visible light spectrum).
10exp18 Hertz: X-rays.

Figure 2.4: radio frequency energy wave

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 completes 2 cycles. 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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0 Infrared Signaling and how it works:

IR remotes operate by modulating (turning on and off) an infra red (IR) light
source as figure-2.5.

ON//OFF Pulsing of IR Light .~ By

Lv..mm'orr. lum'n'on-] Light is "ON" ’lkﬂlh'OFPl”U;'ﬂil’ON’ ]Ugh!k‘OFP]‘

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 as figure-2.6. The terminology

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

Vi . - _ IR Signal showing Carrier Frequency \

» Iugumosr] : um:.;-crr Iug»un'ow;] Lm;nvrr lLAgh!’ls‘O?F'J

IR
[ Lighl is "On"

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 given remote is

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

flashes when the equipment receives IR signals.

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 base 2, or
binary. In binary there are only two digits to worry about not ten as in decimal.
Therefore we only need to have two distinct "pulse widths". If you think about it, the
periods of on and off will need to alternate. If 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.

Each manufacturer has the option of deciding just how big a number he
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
signals are passing (the air) is noisy in a light sense. Bright sunlight, Fluorescent
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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o 1R 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
turns out that for most consumer electronics this coding is the same. The binary
signal varies in length for both time and bit length. Figure 2.7 shows Encoder-

Decoder set of IR remote control.

Encoder DECOUS el wiits
............................ otttz
Serial code transmitted N
(Used in as IR light pul.ses (Used in —*“
transmitter) Through the air receiver) |
[ Address

Figure 2.7: Encoder-Decoder set of IR remote control
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The following is some methods 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. If the pulse width is long (approximately 2200us) it corresponds to a

logical one or a high.

0 0 1 1
Pulse-Coded Signal

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. If the space width is long (approximately

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

11 [

0 1 1
Space-Coded Signal

3) Shift-Coded Signals vary the order of pulse space to code the information. In this
case if the space width is short (approximately 550us) and the pulse width is long
(approximately 1100us) the signal corresponds to a logical one or a high. If the space

is long and the pulse is short the signal corresponds to a logical zero or a low.
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0 1 0
Shift-Coded Signal

]

- 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
pieée 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 burst of highs is 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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2.2.2 IR 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.

%ﬁ>ﬂﬂ>+ﬁsﬁ

Amplifier Limiter Demodulator - Integrator ~ Comparator

Figure 2.8: block diagram of IR receiver

In the Figure-2.8 above 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 a constant pulse 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 22uF 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

decouple the power supply from the rest of the circuit.

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).

2.2.4 Application 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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The controlling of the system will be automatically in some parts that’s mean
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

3.1 Introduction

In this chapter we are going to describe the main objectives of the system

and the general block diagram.

3.2 Objectives

This project supports many ideas and objectives that can be summarized

as follows:

The 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.

The user can use remote to control of any hardware application connected

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

To 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.

To design general purpose remote control with lowest costs.

Make life easier.
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3.3 General Block Diagram

The following figure-3.1 show 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
the signal from remote and send it back to the computer through serial port.

= Software Driver the program that receives the signal from (IRC) and decode
the signal then perform the specific task (SD).

=  Application (Home automation).
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Chapter Four

Hardware System Design
4.1 Introduction

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 speéiﬁc, 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:

e Remote control unit. .
e IR Receiver unit.
e ' Control unit.

e Application unit.
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4.2.1 Remote control unit

The remote control's job is to wait for you to press a key, and then to translate
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.

Figure 4.1: remote 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
are easy to mass produce and assemble. In the same way that it is relatively
inexpensive to print ink onto a sheet of paper, it is inexpensive to "print" copper
wires onto a sheet of fiber glass. It is also easy to have a machine drop the parts (the
chips, transistors, etc.) onto the sheet of fiberglass and then solder them on to connect

them to the copper wires.

Figure 4.3: The Circuit Board -

When you look at the board, you can see a set of contact points for the buttons
as figure 4.3. The buttons themselves are made of a thin rubbery sheet. For each

button there is a black conductive disk as shown in figure 4.4. When the disk touches
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the contacts on the printed circuit board, it connects them and the chip can sense that
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.

4.2.2 IR 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, amplified , filtered 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
the circuit will get the necessary positive voltage. For most standard PC serial ports
this will be approximately 10V. 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 "1" (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 least -3V/3V for the signals. This circuit will

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

4.2.2.1 IR Receiver Components

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

4.2.2.1.1 TSOP 1738 IR receiver:

The TSOP1738 Series are miniaturized receivers for infrared remote control
systems. PIN diode and preamplifier are assembled on lead frame, the epoxy package
is designed as IR filter. The demodulated output signal can directly be decoded by a
microprocessor. TSOP17... Is the standard IR remote control receiver series,

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

Figure 4 .6: TSOP Pins
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Features

Photo detector and preamplifier in one package

e Internal filter for PCM frequency

 Improved shielding against electrical field disturbance
° TTL and CMOS compatibility

e Output active low

e Low power consumption

e High immunity against ambient light

e Continuous data transmission possible (up to 2400 bps)
e Suitable burst length .10 cycles/burst

Block Diagram
2
Vs
Cantrol
Input v
e ‘ Circuit 2010
3
il f 5OUT
- A& PIN
o Band Demodu- '
AGC o Pass : lator :
e Y GND
s1u136

Figure 4.7: TSOP Block Diagram
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o TSOP limitations:

The data signal should fulfill the following conditiohs

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

about of band pass (38 KHZ),
e burst length should be 10 cycles/burst or longer

e Each burst must be between 10 cycles and 70 cycles a gap time of at
least 14 cycles is necessary, when a disturbance signal is applied to the
TSOP it can still receive the data signal. However the sensitivity is

reduced to that level that no unexpected pulses will occur.

4.2.2.1.2 Voltage Regulator 78105

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

voltage and produces a constant regulated output voltage. They are 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

overload that could occur even though the current alone remained below the limiting
value.

Figure 4.8 Single voltage regulator

4.2.2.1.3 1N4148 universal diode

MLMILS

Figure 4.9: Single Diode

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

other direction and convert AC to DC figure (4.9) shows this chip
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4.2.2.1.4 Electrolytic capacitor

The capacitor we used is about 4.7muF as shown in figure (4.10).

4.2.2.1.5 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 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 "1" (DCD=0) by the serial port figure (4.11) shows this chip.

Figure 4.11: Resistors

4.2.2.1.6 Female connector

This chip is used to connect the infrared receiver circuit to serial port COM1
or COM2 it is with nine pins only pin (1,5,7) were use this chip is shown in figure
4.12.
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Figure 4.12: Single Female connectors

4.2.3 Control 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 ( we will discuss

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.

The primary use of parallel port is to connect printers to computer and is specifically
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 female (DB25) connector (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.
o Parallel port modes:

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

modes of data transfer for parallel port. They are,

1) Compatibility Mode
2) Nibble Mode

3) Byte Mode

4) EPP

SPECP
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Hardware

The pin outs of DB25 connector is shown in the figure 4.13.

Status Register Data Register

E_m_ilm $2|53(54/S5|56 sﬂ D7 | 06 |D5|D4 D3|D2| D1 nnj
\P00000000000
\ 290200000000
e i

[c’o c1|cz|c3|c4|cs|cs c7]

Control Register

Figure 4.13: Parallel Port Register

' The lines in DB25 connector are divided in to three groups, they are
e Data lines (data bus)
e Control lines

e 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 and Status

registers internally. The details of parallel port signal lines are eehiabe (1)
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Table 4.1: parallel port signal line

(OB25) pame_ Pirection| % faverted

1 nStrobe Out | COII(;[I'OI- Yes
| 2 | Data0 | Tw/Out |Daia0 | No
| 3 | Datal | /Out | Datal| No
|4 [ Dam | WOut |Daa2 | No
| 5 | Data3 | Iv/Ou | Data-3 | No
l 6 ! Data4 I In/Out i Data-4 ! No
| 7 | DawS [In/Out | Data5 | No
| 8 | Data6 | In/Out |Daa6 | No
| 9 | Data7 | /Out |Data7 | No
10 | nAck | In |Status-6| No
| 11 | Busy | Tn [Status7| Yes
‘ Paper-
12 Out In Status-5| No
i ‘1‘3 »Select l In %Status-4] No
14 Linefeedf Out Conltrol- Yes
[[ 15 !.bnErrOr ! In iStatus—Bl No
16 |nInitialize| Out 'Conztml’ No
e
i
17 | Printer Ous 3 =
[18250fGromnd | - | - | -

o Parallel 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 i‘n
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program , one can easily read or write to parallel port with programming languages
like 'C' and BASIC.

The registers found in standard parallel port are:

e Data register
e Status registers

e 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 Data0 will be driven to +5v. Just

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

lines.

0 Where these registers are?

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 LPT1 is 0x378 and of LPT2 is 0x278. 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 LPT1 and

LPT2.
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Table 4.2: register addresses of LPT1 and LPT2

[Register _JlLPT1]iLPT2 |
|data register(base address + 0) |lox378|[ox278]
[status register (base address + 1) 0x379][0x279)
lcontrol register (base address + 2)[0x37al[0x27al

4.2.3.2 Serial ports

We have to use The Serial Port on the computer receives asynchronous data at
suitable speeds for our 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.

Figure 4.14: Serial port cable
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The serial port is an 1/0 (Input/Output) device. An VO device is just a way to
get data into and out of a computer. There are many types of I/O devices such as
serial ports, parallel ports, disk drive controllers, Ethernet boards, universal serial

buses, etc. Most PC's have one or two serial ports. Each has a 9-pin connector

(sometimes 25-pin) on the back of the computer. Computer programs can send data
(bytes) to the transmit pin (output) and receive bytes from the receive pin (input).

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
computer, data bits flow in parallel (using many wires at the same time). Serial flow
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.

o Pins and Wires:

Old PC's used 25 pin connectors but only about 9 pins were actually used so
today most connectors are only 9-pin. Each 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 for 2-way transmission 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
not for sending bytes. All of these signals could have been shared on a single wire,

but instead, there is a separate dedicated wire for every type of signal. Some (or all)

control wi " : .
of these co 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 stop
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).

D‘ 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.

After this, specific software needs to be written in order to decode / record the

pulse code and interpret it as application commands. This software can be also part

of the application.

PC Com Port - EIA-574 RS-232/V.24 pin out on a DB-9 pin used f‘?r
asynchronous data shown in figure (4.16).
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6§ 7 8 3

Figure (4.16): PC Com Port

Table 4.3:Serial Port Pins

Pin
Signal
Data Carrier detector

Received Data

Transmitted Data

Data Terminal Ready

Signal Ground

Data Set Ready

N N W Al W N =

Request To Send

Clear To Send
9 | Ring Inductor

ool

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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15 an electro-magnetic switch which is useful if you want to use a

- 10 switch on and off a light bulb (or anything else) connected to
pply.

110Ws a typical relay (with "normally-open" contacts).

pivot

insulator

S 7

coil connections. 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
. electromagnet to energize using 5 volts and 50 milliamps

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

7Y relay, quite simply, is a small machine consisting of an electromagnet (coil),
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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d i . ;
iy s electro-magnetic switch which is useful if you want to use a

low voltage circuit to switch on and off a light bulb (or anything else) connected to
the 220v mains supply.

The figure (4.18) shows a typical relay (with "normally-open" contacts).

pivot

o

iron — g

coil
{electra -
magnet)

: S switch
coil connections switch contacts

Figure 4.18: Relay 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 support 120V AC at 2 amps (240 watts).
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4.2.4.1.2 Optocaplars

There are many situations where signals and data need to be transferred from
one subsystem to another within a piece of electronjcs 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 relatively low speed operation. Where small size, higher speed and greater

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.

LED TRANSMITTER =

PHOIOTRANSISTOR
" RECEIYER

% e -'l:“c'ons.n—xxt.i'on of 2 orpicel . PR
'ggm'couplar and che usual cir'cnflr symbof.

Figuré 4.19: Optocouplers
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Optocouplers typically come in a small 6-pin or 8-pin IC package, but are

essentially a combination of two distinct devices: an 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.

This usually allows optocouplers to withstand voltages of anywhere between

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

transferred by means of frequency or pulse-width modulation.

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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4.2.4.2.1 DC 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 1) 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)
Pin 3 (Dl)l;:::[;} T B
150 A\ NS AN N5 220V'; E z
lﬁ W ' _/::——x
24y= | 3“
MOTOR
Pin 25 (GND)
Pin 2 (DO) : l' ! ) [« 4
% A\ NS AN 4N25 220\/; *
M T
Figure 4.20: DC motor circuit
4.2.4.2.2 Lamp circuit

This circuit responsible of lighting system , the input of this circuit connected
with (D3) of parallel port ,when the user press in the (button 3) that mean turn the

lamp on, other wise to turn off the lamp you must to press in (button 7).
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The figure 4.21 illustrate how doeg the lighting circuit work.

LAMP

300 ©
Pirl 5 (D3) oDANAA—1 |
GND _\z}ﬁli MOC3021

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 turn the

Fan on, other wise to turn off the Fan you must to press in (button 6).

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

Pin 25 (GND)
Pin 4 (D2) -0
LH T»ff 220V =
\\ 4N25 \\ 4N25 E
Zf E FAN
24v% o

Figure 4.22: Fan circuit
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4.2.4.2.4 Heat Sensor Circuit

o1 pin 1

0—=1 GND s e

Heat sensor

Figure 4.23 Heat Sensor

The heat sensor circuit considered as a feed back circuit to the motor
temperature and the circuit works as a switch , when the temperature of the motor
increase above or equal the determined level the sensor turn on ,it connect ground pin

to pin 1of the parallel port.

The change of the signal 0 or 1 that read from pin 1 represents the change of

the temperature level

4.3 Overall System Design

The system design represents the complete interface between the units
designed.

There for. to control a home automation and computer program by remote
control the following design had been built and tested carefully to achieve the needed
objectives.

The complete characteristic of the system is shown belowinans024)
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Software System Design

5.1 Introduction

5.2 General System Flowchart
5.3 System Operational Flowchart
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Chapter Five
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 and algorithm design 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 the signal).

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.
= The receiver will receive these signals, and send them to the PC.

=  The PC takes the signal and processes them to perform the action related with

it. For more details see the flowchart (figure 5.1).
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_;Remote con’trol sends
. gnals to Recewer

E»Recelvertakes the
sngnal and transmlts '
hem to PC

The PC processes theses S|gnals and
- makes the needed operatlons

Figure 5.1 General System Flowchart

5.3 System Operational Flowchart
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5.3.1 Remote Control Initialization

"_I:njlﬁa-lizat:ion Senal o
_ Parallel ports

d
Y..

| Create textfile

| -
vv‘

Wait for :
- signal

 Read signal

Message:
Enter the
. next signals

i number of
_ Signal =3

A

v

Store the signal fn

'Coﬁ\pare the three
Text file

“ signal with other

A

Figure 5.2 Remote Control Initialization flowchart
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wn in previo
As sho 1o us (figure 5.2) the Teémote control initializations consist of
many steps such as:

= Initialize the serial and paralle] 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 [ have three different
signals; the error message will appear to return initialize this button.

= The user will initialize all remote buttons as previous step.
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5.3.2 Remote Signals Operationg

 Initialize serial &
arallel port

< Checkthe >
: Interval time

Outof range |

L Wait

[ weittor
signal:

i Réad:ygnéi‘,:.
. ,ﬂpn?séﬁal 2l

Search the s‘ignél
“with the stored
signal - -

~ Iffound

Yes

 Perform HWor

o aSWe
Action that related

Figure 5
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BRSSO (figure 5.3) ‘the remote control has many signal which

perform specific operation, and the previous (figure 5.3) demonstrate how the signal
perform its specific action, and consist of many steps such as:

o The timers give specific interval of time to read signal from remote and heat

Sensor.

o 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.

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

related to it.
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Implementation and Testing

6.1 Introduction
6.2 Implementation
6.3 Testing

6.4 Implementation and testing for Hardware

component.
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Chapter Six

Implementation and Testing

6.1 Introduction

In this chapter we are going to show the implementation and testing processes
for our system.

The implementation and testing was done using the following tools and

components:

e Connectors with different colors.

e IC stands.

e 10*20 cm broad board.

o All the ICs that are depicted in the design chapter (see chapter 4).
o Wrapper tool for wrapping the connectors on the ICs stands.

e A wire grabber and a wire cutter. .

o A digital millimeter for testing.

e Oscilloscope.

6.2 Implementation

The implementation process is done synchronized with the festing operatior,

because each implementation phase will take many testing to ensure that there are no

errors, to trace the implementation phaS?S see 6.4.
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6.3 Testing

In this section we wi
n we will demonstrate the testing of each subsystem separately

6.3.1 Testing the receiver circuit

Receiver circuit used to convert infrared light to electrical signal that reads by

serial port as in figure 6.1.

1&‘4!#1fi:«t:v;nntvrtsur
> I!lll’lllllt!i!l’ll(!‘

Figure 6.1: Infrared Receiver circuit

We test this circuit by 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.
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#include<dos.~h>
#include<stdio.h>
#include<conio.h>
#include<string.h>
#define port 0x3F8
#define tt 30000

int as[20],ac[20],ch;
yoid main(void)

clrser();
outportb(port+4,0x0B);
for(int d=0;d<1;d-++)

for(int e=0;e<20;e++)

ac[e]=5; :
/***********************************;k**/
3l (C g

int a[tt],q=0,1,b=0,t=-1,r[50],f[50],t1{50];
for(i=1;1<50;i++){ r[i]=5;t1[5];}

while(c!= 0x00)

c=inport(port+6);

c=c & 0x80;
if(c==0x00)
{

for(i=1;i<tt;i++)
{/l delay(1);
c=inport(port+6);
c=c & 0x80;
afi]=c;

}lend for
¢=0x00;

Hlend if
MllIwhile loop
a[0]=0x00;
i array I
int w;

for(w=1;w<tt;w-++)

{  if(afw-1]==a[w]) g+
else{
rft+]=g;
t1[t]=a[w-1];
g=ls
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A T

int al,a2,ra,u=0;
a1=150;a2=450;
iflal>a2) ra= 150;
Bse 1a=150;
for(i=0;1<50; )
(  if((((a2)-ra)<=rli]) && (r[1]<—((a2)+ra)))
(fil=L:}

else {f[i]=0;}
}

for(i=0;1<50;1++)

{
printf("%d(%d) ",r[i].f[i]);
}

I

int j=0,0=0;

for(i=0;i<20;i++)

as[i]=0;

for(i=1;1<50;i++)

{ HE=D g+
else{as[0]=];j=0;0++;}

}
printf("\n");
for(i=0;1<20;i++)

y}>rintf("%d " as[il);

/é//////////////////////
=1

for(1 0;1<50;1++)
h~h+r[1]

delay(250)

[k e ek e e o e e

e T T 2

FILE s
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—

= fopen("c:\omar.txt", "w+")
for(int {i=2;11<10;ii++)
forintf(Ep,"%d " as[ii] );
fclose(p)s

/*********************************/

]

getch();
}

When we press any key we will see this result

El@] B =5 A
| 452(1) 146(0) 155(0) 142(0) 159(0) 143(0) 151(0) 143(0) 156(0) 13
3(0) 163(0) 143(0) 152(0) 146(0) 155(0) 138(0) 160(0) 13}1(0)(4{)“*“)(12‘2(0)(“3‘6(1
) 146(0) G456(1) 142(0) %53(1) 136(0) 458(1) 149(0) 453¢1) 142(0) 441(1) 142(0) 4

BMllsoc0) 143(0) 451(1) 142(08) 160(0) 142(0) 151(0) 150(0) 453(1) 141(0) 151(0) 146(
Bll0) 156(0) 142(8) 158(0) 139(0)

l11?111111350000000000_

|

|
|
|
;

Figure 6.2: CMD screen

present the signal, so that level 0 is mean zero

The value in the parentheses I€ |
re each parentheses 15 represent the

Volt and 1 is mean 12 volt ,and the number befo

i ignals.
length of the pulse, we used the pulse width to decode the signa I
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6.3.2 Testing the opt couplers ang rela
Ys

This circuit was buil
t o control the direction of the motor and
I and turn on the fan

The control signal co
he opt cOU oy teant] mes from parallel port to opt coupler on the other side of
c r ide
e P ansistor take 24V from DC transformer to swi j
63. switch the relay as figure

Figure 6.3: Relay Circuit

This circuit tested by C program and operated usefully, the program is:-
int main(void)

outportb(0x378, 0x03);
\ Ieturn 0;

81




6.3.3 Testing the temperature circuit

'] . ' |e| 1 eI'atUI 1 1 i

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 C language to emphasize good

results. The C program is:

int main(void)

int result;
result = inportb(0x3 7A);
result=result & 0x01 ;
if(result=1) g
printf("\n The heat increas \n");

else
\n");

printf("\n The heat not increas
return 0.
} 9
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~ This program 1s tested with receiver circuit and application and work well, but

we notice from our testing that the C program works much better and faster than
VB.net with parallel port.

6.3.5 Access the serial and parallel port using VB.net

To access the serial and parallel port using the VB.net we get an input.dll
[ibrary, 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.Threading.ThreadPriority

Friend Class Form1
Inherits System.Windows.Forms.Form

Public Declare Auto Function CreateFile Lib "ke.rne132.d11" o
(ByVal IpFileName As String, ByVal dwDesiredAccess As Int32, _

ByVal dwShareMode As Int32, ByVal lpSecurityAtt;i})uteZI/:asA{?ttrI;&tgs o
ByVal dwCreationDisposition As Int32, ByVal dwFlags
Int32
. - ByVal hTemplateFile As IntPtr) As IntPtr
j Val e'As
Private Sub Form1_Load(ByVal sender As System.Object; ByVale

System.EventArgs) Handles MyBase.Load

Out(Val("&H378"), Val("&H00")
Dim hSerialPort, hParallelPort AS IntPtr
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pSerialPort = CreateFile("COM]1"

ptr.Zer0, _
It & HI80; IntPtr.Zero)

» &H80000000 O &H40000000, 0,

£nd Sub
Fnd class

6.4 Implementation and testing for Hardware component

As we mentioned previously after completing any circuit that we described it in

chapter four we use the C language to test each subsystem and test every input and

output with different cases and speed.

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

Phase 1:

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:
i ing with C
The receiver circuit connected to the serial port and we programming ;
ircul i rogram rea
language to read signals from receiver circuit, and the result 18 the progr

Signal from receiver circuit.

Phase 3.
cireuit is build and

sfully.

: ith external
The optcoupler circuit is build and el ted succes
ate
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Phase S:

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.
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| Conclusion and Future Work

7.1 Introduction
7.2 Conclusion

7.3 Future view
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Chapter Seven

Conclusion and Future Work

7.1 introduction

The personal computer based general purpose control system using general

remote control using infrared receiver circuit has achieved the main ideas prepared to

itis now ready to be applied on the pc. The main feature that achieved is:-

the team enable to control the hardware applications connected with pc from
far distance approximately 15 meters

The team enable to construct the personal computer based general purpose
control system using general remote control with reasonable cost.

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

Controlling the hardware applications connected with pe through a parallel
port, the team enables to send infrared signal from remote control to IR
receiver circuit connected with pe 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.
Controlling the windows API

1.2 Conclusions

integr

After the team finish the design and implementation of the project and

ated overall system.

The team concludes that:
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o There is ability to use infrared light in controlling applications connected wi h
cted wit

PC remotely by using infrared circuit that convert IR light to voltage si
be read it through serial port. ge signal can

The user can use re I
, mote 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.

o The user can use remote to control of any hardware application connected with

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

o 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.
o design general purpose remote control with lowest costs.

o 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
frared light.

controlling the hardware application connected with pe by in

ed as an advance for the system, these media

There are some media that can be us .
udents achieve more results .So 1n our

Will be our recommendation to help other st

System we have used the serial port and parallel port

30 We assume the future work make an USB interfact

hand making the control of PC through

s to connect our subsystem with pc,

ne for our subsystem, o the other
t=}

the internet.
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Appendix A: Software Driver Code.




*******************
* % &k %
* ok %k %

WEL

*********This Cod
€ repr

esen

*
* Kk K e

Wisd
*************************** ts The e ok e ek e g
. * SO * k&
30ption geiot Oif RRH R bkt s g g SO0E OF Sofz***********************/
option Explicit On ************Yife Driver**x xkxkkksx
6 /imports package ek
ts System.IO
orts System.Threadi
g Imp ng.ThreadpriOrity
18 griend Cclass Forml
Inherits System.Windo
11 1/// Function to readwzﬁgorm§.Form
ic Dec Write ;
13 gt B lare Auto Function ¢ from.reglsters
1 (ByVal lpFileName As St reateFile Lib my
5 ByVal dwShareM ring, ByVal érnel32.qiin
i eMode As T dwDesi =
ByVal ; =82 redAcces
16 V7 dwCreationDis 2, ByVal lpSecuri s As Int32,
aAs Int32, Position As Int32 r;t\ﬁ;AEtribUtes As IntPtr
B ’ yVa d 3 P
% 4Region "Windows ForgvgistemplateFile As IntPt wFlagsAndAttributes v
19 public Sub New () lgner generated code "r) B InsPty
20 MyBase.New ()
21 If m vb6FormDefInstance :
2 If m InitializingD Is Nothing Then
23 m vb6FormDef% S ¢ Penceilhen
’M Else —_— nstance = Me
25 Try
26 'For the s
“ default instance. tart-up form, the first instance created i
7 If s ated is the v
5 ystem.Reflecti
DeclaringType Is Me ction.Assembly.GetE '
28 'ietggpe Then xecutingAssembly.EntryPoint. ¢
29 End va FormDefInstance = Me
30 Catch
3 End Tr
Yy
32 End If
ﬁ End If
'This call is requi
e quired by t i :
32 i éngtlalizeComponent() y the Windows Form Designer.
o u
3 'Form overri i
rides dispose t :
ga Protected OverloadsvaerrdeieZEbug'the COmponent.llst:
;£ it Disposing Then ispose (ByVal Disposing As Boolean)
1 If Not components Is Nothing Then
I components.Dispose ()
End If p
43
End If
44
MyBase.Dis i i
ﬁ iy pose (Disposing)
1 .
0 Piiggtred by the Windows Form Designer
48 'NOTE-e components As System.ComponentModel.IContainer
g g The following procedure is required by the Windows Form Designer
50 o can be modified using the Windows Form Designer.
81 not modify it using the code editor.
Windows.Forms.Label

2 gi}end WithEvents Labell As System.
E - lend WithEvents Label2 As System.Windows.Forms.Label
3 Fr}end WithEvents Label3 As System.Windows.Forms.Label
5 riend WithEvents Button2 As System.Windows.Forms.Button

Frj ]
5 rlend WithEvents Button3 As System.Windows.Forms.Button
dows.Forms.ProgressBar

h gi*e“d WithEvents ProgressBarl As System.Win
% F }end WithEvents ProgressBarZ As System.WindOWS.Forms.ProgressBar
P Ef}end WithEvents ProgressBar3 As System Wlndows.Forms.ProgressBar
60 flend WithEvents Buttonl AS System.Windows.Forms Button

i ws.Forms.TextBox

§ Il ?
L end WithEvents TextBoxl As SYS e e Notifylcon

riend WithEvents NotifyIconl AS System.

g gi?e“d WithEvents ContextMenul AS SyStem.WindOWS.FOISS.C??teXtMenu
(SUCRW-Eh S stem.Windows . FOImS. enultem

S e i tem.Windows.Forms.MenuItem

65 Friend 3
With Sys ;
Events MenuItem2 AS Yy = Windows.FormS-Tlmer ‘
¥ nitiallzeComponent()

§  Privat

€ WithE i syste
§ < vents Timerl As SY :
% System‘Diagnostics.DebuggerStepThrough()> PrlgaziaEEZrI

%§$°0mponents = New System.ComponegzggiiiéMgnager — New System.Resources. ¥
8  Reso resources As System.ResourceS-

UrceMan

ager(GetType(Forml)) Forms.Label

Me.Labell = New System.Windows-




3

*********************A WRRAAA NN
'/:* ,xxx*x***This Code repiounil
'***********************iAl\\\‘“"‘
3 < n Gitigakeiel (Chiig
1 0PE0 pxplicit On
) ?/umorts package
gImports System. IO i
8 Imports system.Threading. Thread)) i) i1\
P Forml
b :and Class
§1°Fmﬁ?nherits System.Windows . I'oyni, 1)
‘ﬂ v/// Function to read and wille |11 | } A4
12 public Declare Auto Function 'jwal il 1]
13 (ByVal lpFileName As i)y, I'yYoal il
14 ByVal dwShareMode Apn ln"‘,lv;‘»l h
,5 ByVal dwCreationblapmnll i Ao it
As Int32,
7 _ ByVal hTemplatel'iJn /o It
18 #Region ?Wlndows Form Designer generul ol vl
19 public Sub New ()
20 MyBase.New ()
2 If m_vb6FormD§prstance Is Wotbidte 1hi
2 If m InitializingDefInstarnce il
2 m_vb6FormDefInstance = W
2 Else
2 Ly
T . i {
2% : For the start-up form, 4he 41z84 ihstance created 18 £ 4
default instance. -
2 If System.Reflection . hoseui/ly. 1 trecitinghssembly . Ens poo -
DeclaringType Is Me.GetType Then o e
28 m_vb6FormDefInstance = ¥z
29 End If
30 Catch
£31 End Try
32 End If
33 End If
34 '"This call is required by the Windows Fzr= TEssomes
35 InitializeComponent ()
36 End Sub
37 'Form overrides dispose to clean up e oImRNN
38 Protected Overloads Overrides Sub Distoss 3
L If Disposing Then
40 If Not components Is Nothing Then
i components.Dispose ()
A End If
4 End If
14 MyBase.Dispose (Disposing)
9 End Sub
’2 'quuired by the Windows Form Dasi?“f}“
;48 Private components As System.Componanss

iw :NOTE: The following procedure1}s‘:;x
50 It can be modified using the Window:
'Do not modify it using the code @i,
) Ei%end WithEvents Labell As Sysgsv \
5 Friend WwithEvents Label2 As systeq. ¥
R Fr+end WithEvents Label3 As Systew-@i. oo
35 Friend WithEvents Button2 As Sysied
36 Friend WithEvents Button3 As Sysici
Sl Friend WithEvents ProgressBarl A9 ¥
5§ Friend WithEvents ProgressBar2 A5 )
% Fr%end WithEvents ProgressBaro A= =i
& Fr%end WithEvents Buttonl AS Yo
il h%end WithEvents TextBoxl AS =)

2 Frieng WithEvents NotifyIconl A%
8 Ei%end WithEvents ContexthMeniil }

i ET+end WithEvents Menulteml A5 )

& Ei%end WithEvents Menultems A5 )

f Private WithEvents Timerl As i)

0 R ystem.Diagnostics.DebugqunHlﬁyl
Me'components = Newy Systeiid
Dim resources As System. o
urceManager(GetType(Funm}\\
Me.Labell = New System.Wifir
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Me.
Me.
Me.
Me.
Me.
Me.

Me

Me.
Me.
Me.

Label2 = New Syst ;
Label3 = ey
Button2 = New Systep

indow
ProgressBarl = S.Forms
ProgressBar2 = 223 System Windows Fgﬁiton
R System Wind S.ProgressBar
.ProgressBar3 = OWS.Forms Progressp
i

Buttonl = New S
TextBoxl = New Systen Wind S.Forms.Buttop
NotifyIconl = New Systen WiWS-Forms.TextBox

Me.ContextMenul = New g ?dows-Forms.Not‘f
yYstem. 1fyIcon (Me.
Me.Menulteml = New SYStem.Wing;S:O¥s.Forms.ContextMenue components)
Me.MgnuIieT2 = New System.Windows:ngﬁz'meHUItem
Me.Timerl = New System.WindOWS Ron T'. enultem
Me .SuspendLayout () imer (Me.components)
1
'Labell
1
Me.Labell.BackColor = System.Draw: :
Me.Labell.Enabled = False saving.Color.White
Me.Labell.Location = New System i
51D i

o Nome = tabollr Y rawing.Point (32, 176)
Me.Labell.Size = New System Drawin i

. ofS
Me.Labell.TabIndex = 2 giEs i 24)
Me.Labell.Text = "First Signal"
¥e.Labell.TextAllgn = SyStem-DraWing.ContentAlignment.MiddleCenter
'Label?2
1
Me.

Label2.BackColor = System.Drawing.SystemColors.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
1

'Label3

1

Me.Label3.BackColor = System.Drawing.SystemColors.ActiveCaptionText

Me.
Me.
Me.
Me.
Me.
Me.

Label3.Enabled = False ; :
Label3.Location = New System.Drawing.Point (32, 256)
Label3.Name = "Label3" . '

Label3.Size = New System.Drawing.Size (88, 24)
Label3.TabIndex = 5

. 2 "
Label3.Text = "Thired Signal ContentAlignment.MiddleCenter

Me.Label3.TextAlign = System.Drawing.

1

'Button?2

7

Me.Button2.Enabled = False ; ) 6
Me.Button2.Location = New SYStem-Dranng'POlnt(4o’ 220
Me.Button2.Name = "Button2" : : i
Me.Button2.Size = New System.Draw1ng.Slze(80, 0)
Me.Button2.TabIndex = 6 "

Me.Button2.Text = "Clear

1

'Button3

1

Me. = False : int (32, 120)
MZ gﬁgzggg.igigiign = New SYStem.Draw1ng.P01n (32,
Me.But : e = nButton3" . . ze (88 32)
Me-ButEggg,gige = New System.Dranng-SlZ ’

Me.Button3.TabIndex = 7
ge.Button3.Text = "pdd"

:PrOgressBarl
ﬁe.?rogressBarl.Enabi?gn==F;éiesystew.DrawinG-POint(136’ ik
SZIiiZgi:::EZii:ﬁ:ﬁ: i ;giogizi22égiawinq.312e(240, 24)

e =

-ProgressBarl.Size




Me.ProgressBarl.TablndeX = g
1
'progressBar2
1
Me.ProgressBarZ.Enabled =
= False
Me.ProgressBar?2.lLocat 4 =
Me.ProgressBar2.Nam:tiofpr New SYStem.Drawing Poi
Me.ProgressBar2.Size = NewogreSsBarzu +£0o1nt (136, 216)

Me.ProgressBar2.TabIndex = gystem'DraWing-Size
1

(240, 24)

'ProgressBar3
1

Me.ProgressBar3.Enableq = False

Me.ProgressBar3.Location = New System S _
Me.ProgressBar3.Name = "ProgressBar3" aWing.Point (136, 256)
Me.ProgressBar3.Size = Ney System.Drawing. g1
Me.ProgressBar3.TabIndex = 10 g.51ze (240, 24)

'Buttonl

1

Me.Buttonl.Font = New System.Drawi
: : ng.Font ("Arial" i
FontStyle.Bold, SyStgm.Draw1ng.Graphichnit.PéinifaéT§pzk€5!é igf?em.Dranng. ‘
Me.Buttonl.Location = New System.Drawing.Point(32 16), -
Me.Buttonl.Name = "Buttonl" :

Me.Buttonl.Size = New System.Drawing.Si
Me.Buttonl.TabIndex = 3 geeEe e 52

Me.Buttonl.Text = "intialization"

1

'TextBox1l

1

Me.TextBoxl.BackColor = System.Drawing.Color.FromArgb (CType (128, Byte), v

CType (128, Byte), CType (255, Byte))
Me.TextBoxl.Enabled = False
Me.TextBoxl.Location = New System.Drawing.Point (136, 128)
Me.TextBoxl.Name = "TextBoxl"
Me.TextBoxl.Size = New System.Drawing.Size (176, 20)
Me.TextBoxl.TabIndex = 12
Me.TextBoxl.Text = ""

1

'NotifyIconl

1

Me.NotifyIconl.ContextMenu = Me.ContextMenu} : i

Me.NotifyIconl.Icon = CType(resources.GetOb]ect("NotlfyIconl.Icon Vo 4
System.Drawing.Icon)

Me.NotifyIconl.Text = "Remot"

Me.NotifyIconl.Visible = True

1
'ContextMenul
]

: v
Me.ContextMenul .Menultems.AddRange (New SYStem-Wlndows'Forms'MeHUItem() &

L) e Menulten? ) system.Windows.Forms.RightToLeft.No

Me.ContextMenul .RightToLeft =
]

'"MenuIteml

1

Me.MenuIteml.Index = 0 e
Me.MenuIteml.Text = "show windo

1

'MenuItem?2

1

Me.MenuItemZ.IndeX =l s
Me.MenuItem2.Text = "Exit
1

'Timer1l
1

Me.Timerl.Enabled = True
¥E.Timer1.Interval = 20

1
'Forml Ze(6l 13)

ctiveBorder

em.DraWing'Si
BackgroundImage"), ¥

s = SySt A
Me.AutoScaleBaseSize = New temColoIS: ;
wing-SYS iect ("Sthis.
ﬁ:.EZEECOlordimithfmé?;;e(resources.GetObJ
. groun =




systen. Draving. Inage)

Me.ClientSize = New Syg :

Me.Controls.Add(Me.Teitgiti?rawlng-Size(616, 414)

Me.Controls.Add(Me.ProgressBar3

Me.Controls.Add(Me.ProgresSBarz)

Me.Controls.Add(Me.ProgressBarlg

Me.Controls.Add(Me.Button3)

Me.Controls.Add(Me.Button2)

Me.Controls.Add(Me.LabelB)

Me.Controls.Add(Me.LabelZ)

Me.Controls.Add(Me.Buttonl)

Me.Controls.Add (Me.Labell])

Me.Cursor = System.Windows.

Me.Font = New System.Drawing?ﬁgiéfﬁiiizi;Dega;é?
’ . .7

.Bold, System.Drawing. GraphicsUnit ., Po System.Drawin

: i g.FontStyl
Me.Location = New System.Drawing.szﬁtC(ZyPe(0’ Byte)) o
Me.Name = "Forml" r 23)

Me.RightToLeft = System.Wi :
Me.Text = "Forml" ndows . Forms . RightToLeft .No

Me.ResumeLayout (False)

: End Sub

3 #End Region

23 #Region "Upgrade Support "

3t private Shared m_vb6FormDefInstance As Forml

25 private Shared m InitializingDefInstance As Boolean
236 public Shared Property DefInstance() As Forml

7 cet

738 If m_vb6FormDefInstance Is Nothing OrElse m vb6FormDefInstance. 4
| IsDisposed Then 7
739 m_InitializingDefInstance = True

“ m_vb6FormDefInstance = New Forml

241 m InitializingDeflInstance = False

;“‘ 12 End If

23 DefInstance = m_vb6FormDefInstance

244 End Get

25 Set (ByVal Value As Forml)

246 m_vb6FormDefInstance = Value

241 End Set

248 End Property
;‘ iEnd Region

Ol fRegion "API fonction" _

b '//function to execute keyboard keys functions - 3
Declare Function keybd event Lib nuser32" Alias "keybd event"™ _
(ByVal bVk As Byte, ByVal bScan _

As Byte, ByVal dwFiags As Long, ByVal dwExtralnfo As Long) As Long

=)

25
#Enq Region
'// datatype declaration

Public acc As Integer = -1 S i g T, "ALT" <
Public Ali As Strigg() = New String(26) {."TAB',QW}'E':NTEEIE;TH ARROW", "DOWN ARROWY
"ESCAPE", "WIN", "SPACE", "LEFT ARROWS 'U§‘4§RR"AL&‘+F", iigexrl+Alt+del”, "DOY, ¥
", "DELETE", "F5", "WIN+D", "WIN+L", "ALTHY 4 program!, "RMOUSE", "HELP}

o i, tpav, "D5Y, "DE", "DT0. o gHl2, &HLB, GHSB, &H20, &¢

(28) {&H9, sHD, &H10,

gH44, &HAC, gH73, &H46, &HO, sH1, &HZ, &H4, ¥
4

Public sal as Byte () = New Byte
H25, sH26, sH27, &H28, &H2E, &HT4,

§H8, §H10, &H20, &H40, &H80, &HO, §H45, &HO}
Wlic valy As Int6d() = New Int64(28) {J
gubl%c output As Byte = &HO
Pﬁl}c index As Integer = 0
o TiC t2 As Integer = 5000
Pﬁg}_lc t3 As Integer = 75

N Pule"c al As Integer

) Publ%c a2 As Integer

n§ L Ao mteger - 0 e

N Pule-'c helptest As Boolean = Fais

05 R rs New Town? m.object, Byval e As System. (4

i syste
P‘I,'lvate Sub Forml Load (Byval Sender As SY
SMtArgs) Handles MyBase.Load




1// initialization seria) Sl
out (Val ("&H378"), Val ("&Hoou)
pim hSerialPort, hParallelport As
\ = : i
hSerialPort CreateFlle("COMl", &Hgggggooo 3
£ &H40000000,

a
)p pralel] ports

— 3, &HB0, IntPtr.zero) 0/ IntPtr.zero, ¢

End Sub

: 11 Click (Byv
rivate Sub Labell yVal sende :
gventArgS) Handles Labell.Click e System.Object, ByvVal e As System
. "4

gnd Sub

private Sub Buttonl Click 1(ByVal seng .
EventArgs) Handles Buttonl.Click Ay SYStem-ObJeCt,

ByVal e As System. v
1ok ok ok ok ok ok ok ok ke ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok e o

Labell.Enabled () = True
Label2.Enabled () = True
Label3.Enabled () = True

TextBoxl.Enabled () = True

progressBarl.Enabled = True
ProgressBar2.Enabled = True
pProgressBar3.Enabled = True

Button2.Enabled() = True

Button3.Enabled () = True

l*********************************

End Sub

( Private Sub Label3_Click(ByVal sender As System.Object, ByVal e As System. "4
i EventArgs) Handles Label3.Click
0
05 End Sub
3
1
8 Private Sub ProgressBarl Click(ByVal sender As System.Object, ByVal e As ¢
‘ System.EventArgs) Handles ProgressBarl.Click
9
0 End Sub
1
2 Private Sub Label4 Click(ByVal sender As System.Object, ByVal e As System. "4
l EventArgs)
EE End Sub
' : te and 4
w '// function to initalize the remote signal of each key of the remote

1 Sthe it in the text file
! Private Sub Button3 Click (ByVal sender As Sys
EventArgs) Handles Button3.Click

tem.Object, ByVal e As System. "4

acc = acc + 1
TextBoxl.Text = Ali (acc
ProgressBarl.Value ()
ProgressBar2.vValue ()

)
0
0
ProgressBar3.value () 0

o

D%m ag As Boolean
Dim aw As Int64 = 0

'********************************

D}m ae As Integer
Dim axl As Int64
Dim ax2 As Int64
Dim ax3 As Inté4

For ae = 0 To 2

Sk ok kKKK
Tk sk ok ks ok ok ok ok ok ok ok ok ok Rk kK kKK

Dim i As Int64

Dim strl As String

Dim x As Integer = 0

Dim index As Integer = 0

Bimi coumten As Integer = O
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Dim yl, Y2 As Integer
Dim
Dim
Dim
Dim
Dim
Dim

a As Integer() = N
count As Integer() o yo c9ST(t2) ()

= New Int
oo R et s

b e nteger () = e, Integer (t3)

tcount3 As Integer (
j, tl As Integer ) oy Integer(t3)

o

Hom =0 Tos 3
tcount (j) = 5
Next

x = Str(Inp(Val ("&H3FE")))
While x = 128
X = Str(Inp(Val("&H3FE")))
End While
' Read 10000 sample
o= 0NToNED
Out (Val ("&H3FC"), Val ("&HOB"))

}

{}
{8)
{}

- 40)) And (count (j) < (90 ¢

(30 - 40)) and (count(j) < ¥

X = Str(Inp(Val("&H3FE")))
X (x And 128)
'stor samles in array
a(i) = x
Next
Dim DELA As Integer = 0
yl = a(0)
Ber a4 = il e w2
y2 = a(i)
RS2 =il Silien
counter += 1
Else
count (index) = counter
IRV =S O Then
tcount (index) = yl
Else
tcount (index) = 1
el ILiE
index += 1
counter = 0
End If
WS =2
yffz*********************************************
tl =0
o 3 = 2 1o i&d :
%f (tcount (j) = 1 And ((count (3) > (90
+ 40)))) Then
tl = gl 4 X
tcount2 (tl) = .
ElseIf (tcount(j) =1 and ((count(j) >
(30 + 40)))) Then
€l = Gl 4 A
tcount2 (tl) = 0
End If
I:IE?:E**************************************
yl = tcount2 (0)
index = 0
counter = 0
For il = i W izl
y2 = tcount2 (i)
If y2 = yl Then
counter += 1
Else

= er
tcount3 (index) = count
index += 1

counter = 0
End If




yl = y2
Next

Strl — W
l******************
*********
*********
*

For i = 0 To index

strl = strl g System.Convert.ToString

(tcount3(i))
Next

If ae = 0 Then
axl = Val (stril)
ProgressBarl.Value()

ElseIf ae = 1 Then el
ax2 = Val (strl)
ProgressBar2.Value() = 100
ElseIf ae = 2 Then
ax3 = Val (strl)
ProgressBar3.Value() = 100
End If
delay ()
Next
?;maiililaiz ?iZnSystem.IO.Streamerter("c:\test.txt", True)

filel.Writeline (axl)

MessageBox.Show (" Inter The
ElseIf axl = ax3 Then

filel.WriteLine (ax1l)

MessageBox.Show (" Inter The next signal",
ElseIf ax2 = ax3 Then

filel.WriteLine (ax2)

MessageBox.Show (" Inter The next signal", "signal")
Hillseffrace = ace = 1

MessageBox.Show (" Signal is wrong ", "signal")
End If

next signal", "signal")

"signal")

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 ()
ProgressBar2.Value ()
ProgressBar3.Value ()
clee = il
End Sub
'// initialize the timer with 20ms
Private Sub InitializeTimer ()

0
0
0

Timerl.Interval = 20

Timerl.Enabled = True

End sub

Public Sub MenuIteml Click (ByVal
Eventargs) Handles MenuIteml.Click
Timerl.Enabled = False

Me. Show ()

Sub

sender As System.Object, BIEA oo SyRtel:

v As System
As System.Ob'ect ByVal e RS =¥S ;
Private Sub MenuItem2 Click(Byval se : :

EventArgS) Handles MenuItem2.Click
End
% e Byval e As System.
.Ob.eCt/
Private Sub Timerl Tick (ByVal sender AS system.0ODb]
Ventargs) Handles Timerl.Tick
Hide ()

Dim Start, Finish, TotalTim e
e

e As Doublf**************




start = Microsoft.Visu
Finish = Start + 0.003

po While Microsoft.vis
'// execute all th

finished

If (Inp(Val("&H37a"
output =
Out(Val("&H378"),

End

Dim
Dim

L

108

aq As Integer
aw As Int64 =

read from text file

file As New System.IO.Strea

galBasic.DateA
1S statement while
)) And &H1) =

Ooutput)

= -1
0

= New Integer (t2)

ndTime. T4

Set end t;
time for 0.001 ~Second duration.

mer < Finish
(0.001 —second duration)

lcttput A RS &H1 Then '// if heat increase

mReader("c:\test.txt")
valu(aq) = Val(file.ReadLine)

{}

count As Integer () = New Integer (t3) {

Dim

For ag = 0 To 28

Next

file.Close()

Dim i As Inté64

Dim strl As String
Dim X As Integer = 0
Dim counter As Integer = 0
Dim yl, y2 As Integer
Dim a As Integer()
Dim

Dim

Dim
Dim
Dim
Dim

For

countl As Integer ()
tcount As Integer()
tcount2 As Integer ()
tcount3 As Integer()

j, tl As Integer

j =

0 e w3

tcount (j) = 5

Next

Out (Val

X =
X =

(
SiEr(
(

For

UEHSEC!),

Val ("&HOB"))

Inp (Val ("&H3FE")))
Str (Inp(Val ("&H3FE")))
If x = 0 Then '// any button of the remote pressed
i =0 To t2 '// store 5000 samples

Oout (Val ("&H3FC"), Val ("&HOB") )

X = Str(Inp(Val("&H3FE")ﬂ
x = (x And 128)

it's voltage level

a(i) = x
Next
yl = a(0)
e ignal depending on¥
Hor =t N Tort2 //caleculate the length of the sig
y2 = a(i)
If y2 = yl Then
counter += ik
Else
count (index) = counter : :
LE ol 9 fbeg x) =yl '/ /store the signal voltage leve
tcount (1nae =
Else oy
tcount (index) = 1
End If
index += 1
counter = 0
End If
Y1 b yz *********
NeXt -k***************************
Thdkhkkkhkkhkxx
For j = 0 To 8 :
countl (j) = count(J)

Next

b
New Integer (t3) {}
New Integer (t3) {}
New Integer (t3) {
New Integer (t3) {

}
}

not
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Array.Sort(countl)
al = countl (35

; Mt/
For j = 35 To t3 /Store the ShOrter length

1LiE countl (§) >= al
a2 = ((count
jonger length 1
Exit For
End If

Next

I*********************

'//perform the

tl =0
BorsEE=i0i To. 3
If (tcount(j) = 1
(a2 + al)))) Then
el = &l 4

tcount2 (t1) =
ElselIf (tcount (j)
() < (al + al)))) Then
CIE=E T
tcount2 (t1) =
End If
Next
l*********************
yl = tcount2 (0)
index = 0
counter = 0
e i = 1l e el
V2=t counit2 ()
If y2 = yl Then
counter += 1
Else
tcount3 (index)
index += 1
counter = 0
JHmek ILE

vyl = y2

Next

Thhkhkhkkhkhkhkhkhkhkkkkhkkkdkxkhxk

er i = 0 o &3

strl = strl & " "

Next

strl = ""

For i = 0 To index

strl = strl & Syst

Next _ .

'//store the signal a
Variable

aw = Val (strl) . s

' //fetesh the signal
OPeration with it

*

2 Then

J)) + (countl(j WSS/ 2 ] /store the

****************

Pulse width Protocol on the signal

"4

’4

And ((count(j) > (a2 - al)) And (count (j) < w
1

= 1 And ((count (§) > (al - al)) And (count

0

********************

= counter

Tl A e el

& System.Convert.ToString(countl(i))

em.Convert.ToString(tcount3(i))

ter all previous processing in the aw

rom txt file to perform the related

For i = 0 To 28
e = valu (i) Then
£ (i>0 And 1 < 13) Tgeno i
: bd event(Sal(}), ’ &ﬁz .
i:ibd_event(Sal(l), 0, 7
End'If 13 OF * = 14 @e it ; 2;)Then
< J-k-e_ybd event(&Hi?;)O,OIIOI -
W Sa ’
keybd evenﬁg&HSB’ G o

keybd_even




Array.Sort(countl)
al = countl (35)
For 5§ = 35 To
If countl (j)

'//st
i ore the shorter length

a2 = ((cozitil'* 2 Then
jonger length (IR (countl(j + 57y , 8 i
Exit For Store the
End If
Next

l***********************

'//perform the

Fk ok ok ok ok ke ko ok ke

ul i
B Pulse width Protocol on the signal
HoE g = @ meise
If (tcount(j) =1 a :
(a2 + al)))) Then EeNGeountil) > (ap - a1y)
=St
tcount2 (tl1) = 1

Elself (tcount (§) =

S (et al))i)) Then

1o B o [

1 And ((count(j) > (a1 - al)) And (
1

tcount2 (tl) = 0

End If
Next

|*****************************************

yl = tcount2(0)

index = 0

counter = 0

wEne 1. = L Sy el
V=
I0E W2 =

counter

Else

tcount3 (index) =

index += 1
counter =
End If

yis=iy2

Next

T %k % % % % % % % Kk % K Kk k k Kk x Kk

Eor =S TN 3

strl = strl &

Next

mmn

strl =

Hopr it = 0 Tol index

Sl = Sl &

Next

'//store the signa
Variable

aw = Val (strl)

'//fetesh the sign
%Peration with it

For i = 0 To 28

If aw = valu(i

(i >0
keybd

1L52

keybd_event(Sal(i), ;

End If

TEfE o= )
keybd_
keybd_
keybd_

tcount2 (i)
yl Then
+= 1

counter

0

ksl [ AL A AT L

W s, System.Convert.ToString(countl(i))

System.Convert.ToString(tcount3(i))

1 after all previous processing in the aw

1 from txt file to perform the related
a

) Then

) Then
0, 0, 0)
&H2, 0)

And i < 13
event (Sal(i)/

o i = 4 or &= ZZ)Then
event (&H5B: O'oO,O 0)
event (Sal (i) éﬂzl 0)
ovent (&H5Bs O/ :

count

"4

And (count(j) < v

'4
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taskmgr.exe")

I

End If

If i >= 18 Ang i <= 21 Then

output = (output or v i
al (Sal
If (output And &H6) = gH6 Té;;))
output = (output And &HF9)

output = (output Or Vv i
) C r Val(Sal(i)))

End If
Out(Val("&H378"), output)

Bnd Tf

If i >= 22 And i <= 25 Then
output = output And (Not (Val(Sal(i - 4))))
Out (Val ("&H378"), output)

End If

If i = 28 Then

help ()
IFnYol JEiE
If i = 26 Then
End
EncSnf
Exit For
End If
Next
End If
'/************************************
Loop
End Sub

'//show the help for the program
Public Sub help ()

If helptest = False Then
helpl. Show ()
helptest = True

Else
helpl.Hide ()
helptest = False

End If

End sup

1
P//dglay function
ublic sup delay ()
Dim i, dela As Integer
For i = 1 70 1000000
dela dela + 5
dela dela - 5
Dim P As Integer
For P = 1 To 100
dela dela + 5
dela = dela - 3
Next




—_—

keybd_event(Sal(i), 0, &H2,

End 1f

e Al = g5 OrSi =16 Then
keybd —&vent (&H12, 0, 0, 0)
keybd event(Sal(l 0, 0,
keybd —event (&H12, O, &H2,
keybd event(Sal(i), 0, &H2,

End If
ILiE = 919 Then

System Dlagnostics.Process.Start("taskmgr exe

End If

If i >= 18 Ang = Then

output = (output or val
If (output And &H6)

output =
delay ()
End

Out (Val ("&H378"), output)

End T
LS >=122 And i <= 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
* 0 > *
?I/lf*‘{f**********************X*** * x ¥
Loop
End Sub

'//show the help for the program
Public Sub help()

If helptest = False Then
helpl.Show ()
helptest = True

Else
helpl.Hide()
helptest = False

End If

End sup

illdetloy function
lic Sub delay()
Dim i, dela As Integer
For i = 1 To 1000000
dela = dela + 5
dela = dela - 5
Dim P As Integer
For P = 1 To. 100
dela = dela + 5
dela = dela - 5
Next

(Sal(i)))
= &H6 Then
output = (output And &HF9)

(output Or Val (Sal(i)))




k. Next
E‘ End Sub
5
¢ End class

97




Appendix B: Datasheets.




TSOP17..

Vishay Semiconductors

photo Modules for PCm Remote Cont
ontro

| | S
Availab|e types for different carrier fr yStemS
T Kapora ' 'Téquencies
0OP1730 30 KHz S Ty e b i RS
TS0P1736 T TSOP1733 33 KHz
TS0P1756 =N TSOP1740 20 kHz

Description

The TSOP17.. — series are miniaturized receivers for
infrared remote control systems. PIN diode and
preampliﬁer are assembled on lead frame, the epoxy
package is designed as IR filter.

The demodulated output signal can directly be
decoded by a microprocessor. TSOP17.. is the
standard IR remote control receiver series, supporting
all major transmission codes.

94 8691

Features

* Photo detector and preamplifier in one package e Low power consumption

* Internal filter for PCM frequency e High immunity against ambient light

* Improved shielding against electrical field e Continuous data transmission possible
disturbance (up to 2400 bps)

® TTL and CMOS compatibility e Suitable burst length 210 cycles/burst

Output active low

Block Diagram

2’
I Control
A e l//_—‘ Circuit //—l 80 kQ
3
Demodu-
lator

A PIN
Band
AGC " Pass |
i L —— i—o GND
L 94 8136
3 www.vishay.com
°Cument Number 82030 B

ReV. 10. 02‘Apr—01
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VISHAY

e Test Conditiona e ¢
(Pin 2) S Nalle R T Unit.
(Pin 2) -0.3...6.0 Vv
(Pin 3) 5 mA
—current (Pin 3) -0.3...6.0 v
"” on Tempel'ature 5 mA
— Temperature Range 100 °C
rating Temperature Range -25..+85 c
- Consumption (Ta, S 85 °C) 0 —25§6+85 S
foing Temperature t=10s, 1mmfomecase | T, 260 "C
ic Characteristics
‘ -25°C
n A i TestiCondifions: 2= 0% ‘Symbol | Min | Typ [Max | Unit
gpply Current (Pin 2) Vis'= SIVIEV=10 lsp | 04 | 06 | 1.5 [ mA
Vg =5V, E, =40 klx, sunlight IsH 1.0 mA
pplyVoltage (Pin 2) : Vg 4.5 oA V
fiansmission Distance Ey = 0, test signal see fig.7, d 35 m
IR diode TSAL6200, |z =400 mA
Diut Voltage Low (Pin 3) |losL = 0.5 mA,E¢ = 0.7 mW/m?2, VosL 250 | mV
| e =
Inadiance (30 — 40 kHz) Pulse width tolerance: Eotmin 0.35 | 0.5 |mwW/m?2

" Hpi — 5/fo < tpo < toi + 6/fo,
; test signal (see fig.7)
nadiance (56 kHz) Pulse width tolerance: Ee min
test signal (see fig.7)

0.4 | 0.6 |mwW/m?

e toi — 5/fo < tpo < tpi * 6/f Eemae 2 +45 vzlergz
ieclivity Angle of half transmission distance Q12 ps
ﬁpplication Circuit
100 2 %) +5V
5] :J—T——’/’j"’o
TSOP17.. TﬂfF’*l 7o
) l optional

TSAL2..y #’ﬁ/ 3

N
| GND
G—— | ii5
I 96 12108 e : . :
0 c‘-’mmended to suppress power supply disturbances 3.3V by the external circuit.

tage below
" Otpu voltage should not be hold continuously at @ voltag

Document Number 82030
WM . Rev. 10, 02-Apr-01
2 .

U)Mshay-com




suitable Data Format

e gircuitof the TSOI-;’1 7'. .dis designed in th
ected output pulses due to noise or distyry
u%i’;‘l’s are avoided. A bandpassfilter, an Riee

s

i : inte rat
S0e and an automatic gain control are . 4
suppre

atway that

os such disturbances.

isturbance signal are carrier frequency, burst length
and duty cycle.

The data signal should fullfill the following condition:

, Carrier frequency should be close to center
frequency of the bandpass (e.g. 38kHz).

, Burstlength should be 10 cycles/burst or longer.

, Aftereach burst which is between 10 cycles and 70
oycles a gap time of at least 14 cycles is neccessary.

. For each burst which is longer than 1.8ms a
comesponding gap time is necessary at some time in
he data stream. This gap time should have at least
same length as the burst.

+ Upto 1400 short bursts per second can be received
continuously.

> distinguishing mark between data signal ang.

TSOP17..

Vishay Semiconductors

So
Me examples for suitaple data format are:

C Code, Toshiba Micom Format, Sharp Code, RC5

Code,
(SIRCS;?CS Code, R-2000 Code, Sony Format

sze” a disturbance signal is applied to the TSOP17..
v can still receive the data signal. However the

sensitivity is reduced to that level that no unexpected
pulses will occure.

Some examples for such disturbance signals which
are suppressed by the TSOP17.. are:

° DC light (e.g. from tungsten bulb or sunlight)

e Continuous signal at 38kHz or at any other
frequency '

o Signals from fluorescent lamps with electronic
ballast (an example of the signal modulation is in the
figure below).

|

time [ms]

IR Signal from Fluorescent Lamp with low Modulation

D
RZ\C,""‘W Number 82030
10,02-Apr.01

www.vishay.com
3(7)
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- I
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| | I
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00

fgure 1. Frequency Dependence of Responsivity

10
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e
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205
i A =950 nm,
‘:é 04 optical test signal, fig.7
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v TSOP17..

optical Test Signal Vishay Semiconductors
(Rdiode TSAL6200, I = 0.4 A, 30 pulses, f= 1) 7 4, ms)

T, A

* toi = 10/fo is recommended for optimal function

e,

10—

019/ —— s

Oigf e S|

(7 = ] Ton
e x—/ﬂ

=

0.5 \—A A_F

p4ter | |7

(i LSRN |

output Signal

T, — Output Pulse Length (ms)

I
Vo A OIS IR 650,
7 1) 7/fg <ty < 15/fp e R 22 o optical test signal, fig.8
Vo 2) tho= toi = 6/fg = '0 | | |
!
‘ VoL —_— 0.1 1.0 10.0  100.0 1000.0 10000.0
| tg!) tog? t 9 12114 E¢ - Iradiance (mW/m2)
igure 7. Output Functi 3
5 Fig p t Function Figure 10. Output Pulse Diagram
‘ 3 Optical Test Signal
i 1.0
| 0.9 I l
| ;é\ 08 b
‘ t SRR —
| 8 - I
1 5§ 06
L 5 [
| O 0S5
>
a 04
94 8134 ;:,:)' 63
. | :
Output Signal, ( see Fig.10) 02
0.1
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V e —
OH 0
=30 =15 0 I5eEan~ 45 60 75 90
|

t 96 12115 Tamb — Ambient Temperature ( °C )
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Figure 8. Output Function Figure 11. Supply Currentvs. Ambient Temperature
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V | TSOP17..

- Vishay Semiconductors

ozone Depleting Substances Policy Stater
ent

i the policy of Vishay Semiconductor Gmpy 5

I| present and future national and .
1. Meetd Nd international stat
utory requirement
S.

) Regularly and continuously improve the performance of oy
3 Ii

5ystems with respect to their impact on the h Products, processes, distributi i
irxpact on the environment. ealth and safety of our employees andl?tgzb:l?t?l?cagg v?/gﬁr:;l?}geir

; : to control or elimi
tis amcular. concern minate releases :
lozone depleting substances (ODSs). of those substances into the atmosphere which are known as

The Montreal Protocol (1987) and its London Amendments (1990)i

id thei ithi ; > intend t :

| forbid their use within the next ten years. Various national and interr)uational igitsizgscreely gl 0 oo e
on these gtipstances. s are pressing for an earlier ban

hay Semiconductor GmbH has been able t i ; ; .
: \g[S)SsyIisted in the following documents. O use its policy of continuous improvements to eliminate the use of

1 Amnex A, B and list of transitional substances of the Montreal Protocol and the London Amendments respectively

7. Class | and Il ozone depleting substances in the Clean Air Act Amendments of 1990 by the Envi
Protection Agency (EPA) in the USA y the Environmental

3. Council Decision 88/540/EEC and 91/690/EEC Annex A, B and 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.

i ithout further notice.

i ical design and may do so wi ce.
ane . G e -Jated for each customer application
i ttaserve the nght.to make C?antgens All operating parameters must be yatlndzt:d e
i ers can vary in different applications. -~ udors products for any uninten e
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MOC3020 THRU MOC3023
OPTOCOUPLERSIOPTOISOLATORS

o 250 V Phototriac Driver Output SOES025 - OCTOBER 1986 - REVISED OCTOBER 1995

be Gallium-Arsenide-Dipde Infrared Sourc MOC3020 - MoC3023 . . . p
optically-C_Ot_Jpled Silicon Traic Driver iRy (TOP VIEW) S
(Bilateral Switch) xnooe

o UL Recognized ... File Number E65085 CATHODE [| 2 2 %ml]z\\JCTSSgAT
o High Isolation ... 7500 V Peak NC ] 41 mA
i ! IN TERM
» Output Driver Designed for 220 V ac '
{ .' standard 6-Terminal Plastic DIP 1 Do not connect this terminal

NC - Noi ’
5 Dil‘eCﬂy lnterchangeable with o internal connection

Motorola MOC3020, MOC3021, MOC3022,

and MOC3023
o Direct Replacements for: logic diagram
_ TRW Optron OPI13020, OPI3021, :
1 OPI3022, and OPI3023; 1 — s
! - General Instrument MCP3020, —>
: MCP3021, and MCP3022; e !E
? _ General Electric GE3020, il
5 GE3021, GE3022, and GE3023
sbsolute maximum ratings at 25°C free-air temperature (unless otherwise noted)T
Input-to-output peak voltage, 5 s maximum duration, 60 Hz (see Note 1) ...........coiveiininnn. 7.5kV
i SlEEIE FOVETEEVEIEEE o s o PR & R O R R R R A R 3V
Input diode forward current, CONtINUOUS . ......vveuuenieinirie e 50 mA
Output repetitive peak off-state voltage ..............ooveiicieiieee o 400V
Output on-state current, total rms value (50-60 Hz, full sine wave): Tp = DR R .o s s 100 mA
/= 07E RN 50 mA
Output driver nonrepetitive peak on-state current (t, = 10 ms, duty cycle = 10%, see Figure 7) ...... 1.2A
Continuous power dissipation at (or below) 25°C free-air temperature:
Infrared-emitting diode (see Note D i et e A ;88 2VV\\$
e (52 NBIE B) o non b oo e G g

Total device (see Note 4) .........-
Operating junction temperature range, Ty
Storage temperature range, Tstg -« --mrccti

Lead temperature 1,6 (1/16 inch) from case for 10 SECOMAS) b s e i sz »
se permanentdamage to the device. These are stress ratings only, and

hose indicated under “recommended operating conditions” is not
may affect device reliability.

rnal device dielectric breakdown rating.

260°C

ISiresses beyond those listed under “absolute maximum ratings” may e
functional operation of the device at these or any other conditions beyond t
mplied. Exposure to absolute-maximum-rated conditions for extended periods

NOTES: ; Input-to-output peak voltage is the inte

. Derate linearly to 100°C free-air tempe g
3. Derate linearl); {0 100°C free-air temperature at the rate o; i T\r,nv\llv (/::’.C.
4. Derate linearly to 100°C free-air temperature a't the rate of 4-

. i truments Incorporated
PRBD\ Copyright © 1995, Texas Ins P
UCno
MCNDATAwmuonisw S g
Sanary i nt { publication date
Ysing w':m"y lg specifications pes \hn:len:\ss gl exas Instruments ] TE S
ofay pﬂ‘;\eie;;_ n pr ing does not rily include TRUXMA ENTS ¥
INS 75265
o DALLAS. TEXAS -
BOX 655303
pOST OFFICE




3020 THRU MOC3023
l’ggf()wUPLERSIOPTOISOLATORS

% s055025'°°T°BER 1986 - REVISED OCTOBER 19g5
? fecirical characteristics at 25°C free-air temperatyre (unl
—  PARAMETER o o] niess otherwise noted)
IR/sTa—li-cl‘mft‘se current \\WTESW — i
v/’s-t—at-itfoffward voltage S o]
| @e Bl cTentStierdisston | | Vipru =400 2 5| v
it Critical rate of rise of off-state voltage —Sxee“’;ia)lm.\swmte 2 : 10 100| nA
Me of rise of commutating voltage |19 =15 ma 100 Vis
T Hoior0ay ' Seegue ] ' 0.15 Vips
Input trigger current, MOC3021 T =
[ ther direction MOC3022 Output supply voltage = 3 v 8 /5
' MOC3023 S a
ViM peak on-state voltage, either direction ITM = 100 mA 3 5
jg__Holding current, either direction T4 R
NOTE 5: Test voltage must be applied at a rate no higher than 12 V/ps, 100 HA

PARAMETER MEASUREMENT INFORMATION

Vce
1 6
—> V;=30Vrms
V-2 WA
2 4 RL
10 kQ
Input 2N3904

(see Note A)

: i i f Vin is increased until the
NoT - - : is measured with the input at 0 V. The frequency of Vin
EA. The critical rate of rise of off-state voltage, dv/dt, is it e gl L e

phototriac turns on. This frequency is then used to calculate

i i -V pulses tothe input and increasing
i d by applying occasional 5 . '
e . I e i d. With no further input pulses, the
theeffggﬁaelnrs teO?f\;{seuorjt;ir:: :l:ittlgt%iac stgys on (latches) after the input p::eure\i‘s;yc:ta;:mh t ulm.off [t Lo e
frequency of {,/ is tlt?en gradually decreased until the phototriac tums off. The freq
in 5
to calculate the dv/dt(c) according to the formula shown aboV!

Figure 1. Critical Rate of Rise Test Circuit

S
B TEXAS
NTS
19 INSTRSS%ELAS TEXAS 75265

pOST OFFICE BOX 655
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MOC3020 THRU MOC3023
OPTOCOUPLERS/OPTOISO LATORS

TYPICAL CHARACTERIsT)
_TTING-DIODE TRIGGER CURRENT (NoRwaL

Vs
FREE-AIR TEMPERATURE

SOl
ES025 - OCTOBER 1986 - REVISED OCTOBER 1995
Ccs
ZED)

1.4 ON-STATE CHARACTERISTICS
800 ——r
) Output t, = 800 ps
> s 600 | 'F=20mA
E : E f=60 Hz
Ta = 25°
o L 400 ARRIE
2 12 3
o 5 200
| g (]
! )
I e 14 s 0
5 %
- (=
B — S -200
3 o
: = /
2 I -400
o =
£ 09 E
H -6
: 00 /
w
0.8 -800
-50 -25 RS2 50 75 100 —q _2 7 0 p » 3
Ta — Free-Air Temperature - °C V1M — Peak On-State Voltage - V
Figure 2 Figure 3
NONREPETITIVE PEAK ON-STATE CURRENT
VS
PULSE DURATION
T 3T oo
: Ta = 25°C
€
&
5
(6]
Q
T )
? L
5 ||
X ___________::. I T
P I~
o Bust
Q \'\\
2 R I 85
kS U= En e
Q.
e
c 0
S L L
& R
|
= L
2 | LU LU
A= o L 10 100
0.01 0.1 U
: tw — Pulse Duration —mS
Figure 4
—
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3020 THRU MOC3023
10 4 QUPLERSIOPTOISOLATORS

025~ CTOBER 1986 — REVISED OCTOBER 1995
APPLICAT]
ONS
lNFORMATlON
Rin - MOC3020, MOc3023 R
Vece —wwnw—14 g 1800 >
—>
= 220V, 60 Hz
Figure 5. Resistive Load
- MOC3020, MOC3023
o 180 Q
:: 220V, 60 Hz
4: > A
IgT<15mA
Figure 6. Inductive Load With Sensitive-Gate Triac
MOC3020, MOC3023
Rin
__Jv\/\,___j—
Vce
—> 220V, 60 Hz
: —>
afl:
15 mA < IGT< 50 mA
: ; ; itive-Gate Triac .
Figure 7. Inductive Load With Nonsens
—
UMEN 75265
1 : ALLAS, TEXAS
~ X 555303 e D
pOST OFFICE BO
|
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APPLICATIONS INFORMATION

MOC3020, MOC3023

e
I

Figure 5. Resistive Load

Rin
ook 1]

—>
_>4

MOC3020, MOC3023

\as

Rin
A%

180 O

1 6

Vec

—

LS 0.1 pF

/f

220V, 60 Hz

‘1’\\'\_‘

Z,

2.4 KS)
A A . o A A

220 V, 60 Hz

-

-

IgT <15 mA

Figure 6. Inductive Load With Sensitive-Gate Triac

MOC3020, MOC3023

i

Figure 7. Inductive Load Wit
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MOC3020 THRU MOC30
OPT OCOUPLERSIOPTOISO LATOIgg

SOES025 -
25 - OCTOBER 1986 - REVISED OCTOBER 1995

ON

sl
MECHANICAL INFORmAT]

Each device consists of a gallium-a ;

9,40 (0.370
8,38 (0.330) ®06 0
e —
Index Dot
(see Note B) \‘.
Q Q. |y w—
7,62 (0.300) T.P. ® @0
(see Note A) (see Note C)
| 6,61 (0.260) 5,46 (0.215 ;;‘15 3-370)
f .02
6,09 (0.240) 2,95 (0.116) (0.020) {75 (0.07o MAX
l‘_ 6 Places
A
|
— H X
105° Seating Plane -~ T .
-9_0_5 \ "’l 1,01 (0.040) MIN
2,03(0.080) | "Hﬂ—
0,305 (0.012) 3,81 (0.150) 152 (0.060) —p 0,534 (0.021)
0,203 (0.008 3,17 (0.125) 4Pl 0,381 (0.015)
1 5 ) s 6 Places
2,54 (0.100) T.P.

(see Note A)

Leads are within 0,13 (0.005) radius of true position (T.P.) with maximum material condition and unit installed.
Pin 1 identified by index dot.

Terminal connections:

1. Anode (part of the infrared-emitting diode)

2. Cathode (part of the infrared-emitting diode)

3. No internal connection

4. Main terminal (part of the phototransistor) b

5. Triac Substrate (DO NOT connect) (part of the phototran5|stor)

6. Main terminal (part of the phototransistor) : .

The dimensions given fall within JEDEC MO-001 AM dimensions.

. Alllinear dimensions are given in millimeters and parenthetically given

Figure 8. Mechanical Information

NOTES: A.

in inches.

T
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S

e
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BTA/BTB12 and T12 Series

k. JBBERLESS™, LOGIC LEVEL & STANDARD

12A TRIACs

AN FEATURES:

symbol Value Uniﬂ A2

IT(RMS) 12 P A ;s

VDRMNRRM 600 and 800 \Vj : A1

lgt (@4) 10 to 50 mA
L'/__ :
DESCRIPTION

pvallable either in through-hole or surface-mount
packages, the BTA/BTB12 and T12 triac ‘'series is
suitable for general purpose AC switching. They
an be used as an ON/OFF function in
applications  such as static relays, heating
equlation, induction motor starting circuits... or for
phase control operation in light dimmers, motor
speed controllers, ...

The snubberless versions (BTA/BTB...W and T12

series) are specially recommended for use on GIRC : A1

inductive loads, thanks to their high commutation G AZ.
performances. By using an internal ceramic pad, !

the BTA series provides voltage insulated tab TO'ZZ‘(’;‘?ATZS)”'““ T(%%QQ)B

faled at 2500V RMS) -complying with UL
standards (File ref.: E81734)

ABSOLUTE MAXIMUM RATINGS

Unit
Symbol Parameter oo e
lT(RMs) RMS on-state current (full sine wave) D’PAK/TO-220AB _ﬂ 12 A
[ | o
TO-220AB Ins. | Tc=90°C
ey w 120 A
i t=20 ms
rsm Non repetitive surge peak on-state —_—F"BEEZ_’_/__T—
current (full cycle, Tj initial = 25°C) F =60 Hz t=16.7 ms
5 = tp = 10 ms 100 A i
It ~ |I'tValue for fusing M el e 50 Alys
dl/dt Critical rate of rise of on-state current F=120Hz =
! | S
lg=2xIgT,tr< 100 ns e VpRM/VRRM v
o & 100
VDSMI,VRSM Non repetitive surge peak off-state tp=10ms PR J
voltage Lol e e 10570 o 5
, . oY RGNS
GM Peak gate current = (2586 ! 0
—ail =125
S(AV)  |Average issipation ‘ Sy ol
ate power dissipatl ol i@
T\ rage g 2 _40to+ 125
.T_t Storage junction temperature range .
J\ Operating junction temperature rangé 1/7

N
*Member 2000 - Ed: 3




12 and T12 Series

A/BTB

€C CTRICAL CHARACTERISTICS (Tj = 950 & ot
erwis

UBBERLESS"M and LOGIC LEVEL (3Q € Specified)
oSN Test Conditi ——— = Uadrants)
symb°| ons Quadrant| —
| T12 stk U
T 35 Unit
e T I e e L
Vet ; P=1-1 | max 35 50 mA
(_—VD'—'VDRM R = 3.3 kQ == T e 1.3
6D A - MIN; v
| Tji= 125°C 03 :
L5 [Ir= 100 mA | v
R T MAX.
| /ll.—’—— IG = .2 lGT -0 WEE 35 50 mA
| : 50 25 50
@@ |Vo= 67°°A=VDRM gate open T 30 60 80
- . ol e o | v
@@p@ |(@V/de=0.1Viuis Tj=1257C MIN. 3 |
{(dvidtic =10 Vius  Tj=125°C - = : 3 s
Without snubber _ Tj = 125°C 5 —— -
S - 6.5 12
L STANDARD (4 Quadrants)
symbol | Test Conditions Quadrant BTA/BTB06
: Unit
€ B
st . L-1r-m 25 50 mA
Vp=12V R =30Q \ M 50 100
Vet ' ALL MAX. 1.3 v
oW Vo= Vory Ru=3-3kQ Tj=125°C ALL MIN. 0.2 v
@ |[Ir=500 mA - MAX. 25 50 mA
L [lg=121gT -M-1V | MAX 40 50 mA
1l 80 100
Vit (2) [Vp= 67 %Vprm gate open Tj=125°C MIN. 200 400 Vips
(Wit 2) | (dV/dt)c = 5.3 A/ms Tj = 125°C MIN. 5 10 Vins
STATIC CHARACTERISTICS
Unit
Symbol Test Conditions Valite s
= e 1.55 Vv
Vi) Thy=17A tp =380 ps Tj=25°C __ﬁA_A,X.d
———— == | MAX 0.85 v
Vio (2 Tj=125°C
©(2)  |Threshold voltage ! _——MAX’—‘ 35 ma
= °C 5
Ri(2) Dynamic resistance Uis 12550 L ] 5 pA
[ Tj=25 —
M | VpRM = VRRM ._—J———/ MAX. L,_—i— mA
o | ‘ L e
SR e
te .
A ; minimum IGT is guaranted at 5% of IGT max.
+for both polarities of A2 referenced to Al
WS/
a
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BTA/BTB12 and T12 Series

5

STANCE
symbo! Paramet
ﬁ'— Junction to case (AC) i
m('l Dz Value Unit
PAK/TO-220,
__—— [Junction to ambi AR 1.4 °C/W
Rrge) | el T0-220AB Insulateq 23
D'PAK i -
| Lf T TO-220AB
= Copper surface under tab 0-220AB Insulated 60
I
 q0pUCT SELECTOR
part Number Voltage (xxx)
600 V R e Package
BTABTB12-XxxB X - ‘
STNBTB12-xxXBW = - 50 mA Standard | TO-220AB
BTAIBTB12-XXXC 7 50 mA Snubberless TO-220AB
BTABTB12-xxxCW X : 26imA Standard TO-220AB
X 35 mA Snub
berless TO-220AB
BTABTB12-xxxSW
— 2 X 10 mA Logic level TO-220AB
235-XXX
P X X 35 mA Snubberless D'PAK
BTB: non insulated TO-220AB package
ORDERING INFORMATION
TRIAC J l
SERIES
SENSITIVITY & TYPE
INSULATION: B: 50mA STANDARD
A: insulated VOLTAGE: BW: 50mA SNUBBERLESS
B: non insulated 600: 600V C: 25mA STANDARD ‘
F : 800: 800V CW: 35mA sggﬁzsfg\ll_gfs
. SW:10mA L
il CURRENT: 12A <—
TRIAC 4_._]-
SERIES PACKAGE:
G: D’PAK Y
CURRENT: 12A VOLTAGE: ::\?;»%ﬁbngona
; 600: 600V ank:
800: 800V -TR:Tape & Reel
SENSITIVITY: <=
= 35; 35mA
3/7




gTB12 and T12 Series

Fig. 2-2: RMS on-state current versus ambient
temperature (printed circuit board FR4, copper
thickness: 35um),full cycle.

TRMS) (A)

35

T
- D?PAK “
30 ; (s=1cm?) ‘J1

25
20
15
10—

15—
[ -~
0

25

i

pTA
oTHER [NFORMATION
. ' B B s
part Number m e
= — o e Packing
BTNBTB12-X><><yz TA/BTB12-xxxyz e ntity mode
)
750G T1235xxxG 5 g 250 Bulk
T1235—xxxG-TR T1235xxxG 1\59 204! Tibe
M= votage, Yy = Sensiivity;iz = type RQJO Tape & reel
. imum power dissipation ver ;
Fig. 1: Maxim sus RMS Fig. 2-1:
on-state current (full cycle). temperat;jrs zﬁ Cc;;:;'lzt)ate current versus case
PWI e IT(RMS) (A)
6T T 1] A
'1,_—-——— e
4 +:::~ e :}g = limmz l{
2 1:::__ L 1 12 X X ]
T 10 — : BTA N\
Usass - 9 =
I 8 X
B:t‘ I NSl
i d : Y 6 VY
61__ L = JE 5 \
4 | = ! 4= =
0z - 3i- e
Jmp= - IT(RMS)(A) — % —=\
A U e e i imArieE o= T (e e o [ T — S N
B 5 5 7 8 9 10 11 12 0 e e o0 125

Fig. 3: Relative variation of thermal impedance

‘versus pulse duration.

K=[Zth/Rth]

1E+0

Bivd

1E-1
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. On-state characteristics (

fig- & maximum
values
™ (A)
100 —— = =
f‘ —
s A —
"% =
.L'.
10 == Te2sC ==
= =
3  Tmax. :
:: Vlnfo.usv
ik VTM(V) | 5“"{“1““ T
P et Sy 1
be 10 15 20 25 30 35 40 45 50

Fig. 6: Non-repefitive surge peak on-state

qrent for @ sinusoidal pulse with width

fp<10ms, and corresponding value of {2,

ITSM (A), It (A%s)
al |l . a ‘:}hl]ﬂalLZIS‘ICr
1000k “sonns
B TSM
™~
i m \T
100 =
tp (ms) ;
1 TR B e 1
001 0.10 1.00 10:00

Fig. 8: Relative variation of critical rate of

decrease of main current versus (dV/dt)c (typical
Values). '

(didt)c [(dV/dt)c] / Specified (dl/dt)c
28

2= sw
20—
16

|

|

12

| pWI/CWIT1235-
= iy S e e BES

=]

£

R RS

R Rkl

t_il'.;i (dV/dt)c (Vips) |
1 PR R
1.0 10.

BTA/BTB12 and T12 Series

Fig, 5; Surge peak on
ycles.

Number of -state current versus

1
)
T
T
T
! —
T

...... e

Number of cycles
T e I B G ] ) e o

10 i1 R

1000

Fig. 7: Relative variation of gate trigger current,

: holding current and latching current versus

junction temperature (typical values).

IGT,IH,IL[Tj] / IGT,IH,IL [Tj=25°C]

2.5
2.0 \
N
5
[T >
10 et
i N .
0.5\l _ e
| 0 |
— i) — i
P [ ] i
0'Q40 20 0 20 40 60 80 100 120 140

Fig. 9: Relative variation of critical _rate.of
decrease of main current versus junction

temperature.

(dlidtyc [Tj] / (dVdtic [Tj specified]

[ Vit SECT T e —
e
5 —"/:‘;' __’__—____-______——'—.————-—___“
4 | SR .———"——-————‘—————‘————»»4-——‘
JEEEL S e
= BYS\e . |
______-——————‘-———4'—-——"‘—\<<
2 T _””."—j”'—__——— <\
1 ! e L L
et b : 12
0;’/‘55 50 75 100
57




g12 and T12 Series

aTAIBT

. D?PAK Thermal resistance junctio
o A0 e n
F:gbient yersus copper surface under tab (print;g
a  board FR4, copper thickness: 35 m)

girou! 3
Rmu-a)('c,W) .........
80 ::j:—‘_:_j_:—— o o ‘;,D!_P_:Kr_'z
jis=ces jS==s
s B
[ g . ESi5H
(] ——
1]
WEEE T slem?)
E::EE' ]
IR 2E 620" 24 28T a2 35 4o
pACKAGE MECHANICAL DATA
DPAK (Plastic)
DIMENSIONS
Eﬂ N REF. Millimeters Inches
2 r_—!;:_j Co—» Min. | Typ. | Max. [ Min. | Typ. | Max.
: = A | 4.30 460 |0.169 0.181
I A1 | 2.49 2.69 | 0.098 0.106
o A2 | 0.03 0.23 | 0.001 0.009
; l B | 0.70 0.93 |0.027 0.037
& ,_G_ B2 | 125 | 140 0.048 | 0.055
U‘ A C [ 045 0.60 [0.017 0.024
S
=g J 2 [ 14 1.36 | 0.047 0.054
U‘Bz oRIFEIER D | 8% 9.35 |0.352 0.368
B ' £ [10.00 1028 [ 0.393 0.405
G G | 4.88 528 |0.192 0.208
T [15.00 15.85 | 0.590 0.624
I A2, l— —2 [ 127 740 | 0,050 10.055
FLAT ZONE _ 3 | 140 1.75 | 0.055 0.069
{ =R 040 0.016
V2 ___-a————-————-—r"—'——‘oo g°
g < V2 0 8 S B
HOOTPRINT DIMENSIONS (in milimeters)
AK (Plastic) v

e 16.90 \




BTA/BTR12 and T12 Series

| GKAGE MECHANICAL DATA
0 920AB/ TO-220AB Ins.
Pt \1 DIMENSIONS
. REF. -
Millimeters Inches
| Min, =
e \ Li W 15";0 L (W | Typ. | Max
N g INial = . 15.90 | 0.598 0.625
Ne! 375 0.147
a2 [13.00 -
——— || . A - . 14.00 | 0.511 0.551
. 5 10.00 10.40 [ 0.393 0.409
¢ 0.61 0.88 | 0.024 0.034
b2 [ 123 -
< 1.32 | 0.048 0.051
| 5 i C |440 460 |0.173 0.181
i | - cl | 049 0.70 |0.019 0.027
el : c2 | 2.40 2.72 | 0.094 0.107
"iL_ % e | 2.40 2.70 | 0.094 0.106
‘ ! F [620 6.60 | 0.244 0.259
| o (B 3.85 | 0.147 0.151
J J | 14 [ 15.80 | 16.40 | 16.80 | 0.622 | 0.646 | 0.661
wlil o] L | 265 2.95 | 0.104 0.116
o = 22 1.70 | 0.044 0.066
3 | 1.14 1.70 | 0.044 0.066
M 2.60 0.102
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Features

, |solation Test Voltage 5300 Vgys

, nterfaces with Common Logic Families

, nput-output Coupling Capacitance < 0.5 pF.
, |ndustry Standard Dual-in-line 6-pin Package
, Lead-free component

, component in accordance to RoHS 2002/95/EC
and WEEE 2002/96/EC

Agency Approvals

. UL1577, File No. E52744 System Code H or J,
Double Protection

« DIN EN 60747-5-2 (VDE0884)
DIN EN 60747-5-5 pending
Available with Option 1

Applications

AC Mains Detection

Reed relay driving

Switch Mode Power Supply Feedback

Telephone Ring Detection

Logic Ground Isolation

Logic Coupling with High Frequency Noise Rejection

Description

The 4N25 family i an Industry Standard Single Chan-
nel Phototransistor Coupler.This family includes the
4N25/ 4N26/ 4N27/ 4N28. Each optocoupler consists
of gallium arsenide infrared LED and a silicon NPN
Phototransistor. :

These couplers are Underwriters Laboratories (UL)
Isted to comply with a 5300 Vgus isolation test volt-
&e. This isolation performance is accomplished
rough special Vishay manufacturing process:
Compiance to DIN EN 60747-5-2(VDE0884)/ DIN EN
c07'47-5-5 pending partial discharge isolation specifi-
Alion is available by ordering optiont.

4N25/ 4N2g/ AN27/ AN28

Vishay Semiconductors

These isolation processes and the Vishay 1SO9001
quality program results in the highest isolation perfor-
mance available for a commercial plastic phototrans-
istor optocoupler.

The devices are also available in lead formed config-
uration suitable for surface mounting and are avail-
able either on tape and reel, or in standard tube
shipping containers.

Note:

‘For additional design information see Application

Note 45 Normalized Curves

Order Information

o Part ; S w Remarksh it
4N25 CTR > 20 %, DIP-6
4N26 CTR > 20 %, DIP-6
4N27 CTR > 10 %, DIP-6
4N28 CTR > 10 %, DIP-6
4N25-X006 CTR > 20 %, DIP-6 400 mil (option 6)
4N25-X007 CTR > 20 %, SMD-6 (option 7)
4N25-X009 CTR > 20 %, SMD-6 (option 9)
4N26-X006 CTR > 20 %, DIP-6 400 mil (option 6)
4N26-X007 CTR > 20 %, SMD-6 (option 7)
4N26-X009 CTR > 20 %, SMD-6 (option 9)
4N27-X007 CTR > 10 %, SMD-6 (option 7)
4N27-X009 CTR > 10 %, SMD-6 (option 9)
4N28-X009 CTR > 10 %, SMD-6 (option 9)
For additional information on the available options refer to

Option |nformation.
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4 Maximum Ratings
50 20, unless otherwise specified
; the absolute Maximum Rati
i o X atings can cay
ar . s
any other conditions in excess of those Ziszm?anem damage to e
N in the operat; e e
ational seqt - Functional operati
: ation of the device i
S

nded periods of the time can adversely affect re|j
eliabili fetohthi
; lity, this document, Exposure to absolute

e e

T
t<10 ps = X
mA
A
mwW
3 aramete
Sclor-emitter breakdown voltage P
o tase breakdown voltage TN
edorcurrent ; v
seclor current mA
oyer dissipation mA
. mwW
foupler
A - st
u'onlesh)ollage destconditlons s Sl "',.S_i'/mbo_l Sh s value B A ity
- ISO 5300 VRMs
R >7.0 ' s
walion thickness between i AL
#ilerand detector 20 i
e acking indlex DIN IEC 112/VDEQ303, part 1 175
“lon resistance V|0 = 500 V, Tamp = 25 °C Rio 1012 Q
3 Vio =500V, Tamb = 100 °C Rio 101 Q
g;n‘e‘“f’e'ature e - 5510 + 150 °C
< temperature e -55 0+ 100 °C
; ‘ " lemperature T 100 °C
8lemperature max.10 s, dip soldering: —_——T;d—/ 260 L
distance to seating plane
21.5mm L/____—____————L_/———
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o(, unless otherwise specified
Tamd ™ and maximum values are testing requirement

i
g
'Cales JEDEC registered value
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inimum ; ; d S. Typical
|a|uaﬁ0n- Typical values are for information only and are n?)t pa\:tag;et: are characteristics of the geyi
e testing re quirsments: Vice and are the result of engineering
oot ______———
v Parameter\ SR B A TeStcondlhon ST
= 1 I = —L e
ponvard voltag® FEERYimA RS Al e U
Reverse current” MRS S0y Ll 1.5 v
Capacitance VR=0V 0.1 100 Ty
) jdicates JEDEC registered values 25 oF
output
i Eaeme el R T P VP e e P
Collector-base breakdown Ic = 100 pA - :Part . |~Symbol |* “Min - [ Typ. [ Max | Unit
1) BVego | 70 v
voltage
eclor-emitter breakdown Ic=1.0 mA
& 1) BVceo 30 v
voltage { y
Emiter-collector breakdown lg =100 pA BV
ECO 7.0 %
voltage
hso(da'k)ﬂ Vce = 10V, (base open) 4N25 5.0 50 A
- 4N26 5.0 50 nA
4N27 5.0 50 nA
L 4N28 10 100 nA
'cso(dafk)1) Veg = 10 V, (emitter open) 2.0 20 nA
Collector-emitter capacitance Vee=0 Cce 6.0 pF
U ngicates JEDEC registered values
Coupler
Isolation voltage™) Peak, 60 Hz 4N25 Vio 2500
4N26 Vio 1500 4
| 3NED e R0
A o e i
w28 | Vo 500 '
i e T IR | 05 v
Saltration voltage, collector- | lce = 2.0 MA. IF = 50 mA CE(sat)
emitter __,—-———-FT—_‘T GQ
; 10
(Resistance, input output”? Vip=500V - - : 05 pF
Capacitance (input-output) f=1.0 MHz : [ErEre S
)i
Indicates JEDEG registered values
C 2 : ———
urrent Transfer Ratio ——hol || Min Typ. | Max. | Uni
— - part | Sy™ 50 %
s estendiole e o5 | CTRoc 2 -
5 e - =
Current Transfer Ratio") =10V, lg=10 aN26 | CTRoc 20 20 %
4N27 CTRpc 10 = o
an2s | CTRoc 19 .
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Figure 1. Forward Voltage vs. Forward Current
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Figure 3. Normalized Non-saturated and Saturated CTR vs. LED
Current
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Figure 6. Collector-Emitter Current vs. Temperature and LED
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Figure 8. Normalized CTRcb vs, LED Current and Temp.
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Foure 11- Figure 14, Switching Schematic

. 2.5
F=10mA,TA=25" )
Veo=50V, Vih=1.5V ¥
>
o
IPHL °
2.0 0
1t =
‘ S
>{ ‘6
(=]
a
10 1.5 E
=
I
02
2 e e e ] L anlq

il 1 10 100
RL - Collector Load Resistor - kQ

Fgure 12, Propagation Delay vs. Collector Load Resistor

\
= HE
. )
I~ "R
i
A V15|V
R e

Figure 13, Switching Timing

Document Number 83725
Rev. 1.4, 26-Jan-05




v'u%AY | N25/ 4N26/ 4N27/ 4N28

package Dimensions in Inches 1
05/26/27...... S€€ DIL300-6 Packa
and for products with an optio

For 4N
for 4N28

geclion:

pIL

Vishay Semiconductors

ge dimension
n design_ator (

n the Package Section,
€.9. 4N25-X001 of 4N26-X007)

see DIP-6 Package dimensions in the Package

300-6 Package Dimensions

=lo3A]
:;
-
- 0.58 -max.
1.54 0.3 mqy
bs
2.54 nom. |9:06 EB
@ 5.08 nom.
6 weight : o 0.50g
creepage distance : > 6mm el @,
1.0 air path : > bmm —~ ,
after mounting on PC board Ieshocol s
specifications
BE 14770
23

™14, 26.yan.05

pin one ID
A
:248 (6.30) 6y
256 (6.50) e
Y . 1SO Method A
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.039_.. P 4—-.022 (0.55) Y
(1.00)
Min. 1130 (3.30) ,
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YP-
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V(028 100 (2.54) tyP-
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Option 6 Option 7 Option 9
407 (10.36) .300 (7.62) .375 (9.53
; 391 (9.96) — TN .395((10.03))
~07@e)
291 (7.4) ~300(7.62)
ef.
.028 (0.7) ;
MIN. .180 (4.6)
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4 315 (8.0) '01;2 e
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Ozone Depleting Substances Policy Statement

Itis 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.

Itis particular concern to control or eliminate releases of those substances into the étmosphere 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 transitiohal substances of the Montreal Protocol and the London Amendments
respectively

2. Class | 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, B and 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 buyer use Vishay .SemICOHdPCtOI’S products for any
unintended or unauthorized application, the buyer shall indemnify \(lsljay Semlcondgctors against all

claims, costs, damages, and expenses, arising out of, dirgct—ly or indirectly, any claim of personal

damage, injury or death associated with such unintended or unauthorized use.

i i ' - ilbronn, Germany
Vishay Semiconductor GmbH, P.O.B. 3535, D-74025 Hei ;
Tglephone: 49 (0)7131 67 2831, Fax number: 49 (0)7131 67 2423

www.vishay.com
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