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Summary



The purpose of this document is to help you to build Laser Guided Appliance Control. This “Laser Guided Appliance Control” has made to control DC/AC equipments. Thus you can control the various appliances automatically. 
The ‘References & Resources’ page has a list of relevant book, website, electronic shop and commonly used part and their prices. 

2. Introduction 

2.1 What is Laser Guided Appliance Control?

The laser guided control is a device that controls all the equipments by the laser diode or laser pointer when the beam of the laser is interrupted by someone. 

2.2 Component used in the circuit 

      In the circuit following component used 

1. Laser Diode 

2. Photo transistor L14F1 TI 

3. Transistor BC-337, BC-547, BC-557

4. IC1 CD4002, IC2 CD-4538, IC3 LM-7805

5. Other passive component 

2.3 Prerequisites:

Knowledge of basic digital and analog electronics.

(A course on Digital Design and Electronic Devices & Circuits would be helpful)

Sheer interest, an innovative brain and perseverance!

3. Overview

3.1 The block diagram

[image: image1]
3.2 Architectural Overview

The block diagram will help you to understand the project in the simplest way. In the block diagram the components that are used play vital role for the development and building of the other circuit diagram and different internal architecture view of component successfully. 

The other circuit diagram and internal architecture views are also shown one by one carefully and by keeping in mind to show the entire significant components that are used in the project (Laser Guided control) is shown in the next part. 

Description and Working

This automatic door opener can be made using readily available components. The electromagnetic relay at the output of this gadget can be used to control the DC/AC door-opener motor/solenoid of an electromechanical door opener assembly, with light intervention in its electrical wiring.

A laser diode (LLED1) is used here as the light transmitter. Alternatively, you can use any available laser pointer. The combination of resistor R1 and diode D1 protects the laser diode from over-current flow. By varying muliturn trimpot VR1, you can adjust the sensitivity.(Note that ambient light reflections may slightly degrade The performance of his unit.))Initially, when the laser beam is falling on photo-transistor T1, it con-ducts to reverse-bias transistor T3 and the input to the first gate (N1) of IC1 (CCD4001) is low. The high output at pin 3 of gate N1 forward biases the ED-driver transistor (T4) and the green standby LED (LLED2) lights up continuously. The rest of the circuit remains in standby state. When someone interrupts the laser beam, photo-transistor T1 stops conducting and transistor T3 becomes forward-biased. This makes the output of gate N1 go low. Thus ED-driver transistor T4 becomes reverse-biased and LED2 stops glowing. At the same time, the low output of ate N1 makes the output of N2 high. Instantly, this high level at pin 4 of gate 2 triggers the monostable multivibrator built around the remaining two gates of IC1 (N3 and 4).Values of resistor R8 and capacitor C1 determine the time period of the monostable.


The second monostable built around IC2 (CD4538)is enabled by the high-going pulse at its input pin 12 through the output of gate N4 of  the first monostable when the laser beam is interrupted. As a result, relay RL1 energises and the door-opener motor starts operating.LED3 glows to indicate that the door-opener motor is getting the supply. At the same time, Piezobuzzer PZ1 sounds an alert. Transistor T5, whose base is connected to Q output (pin10) of IC2, is used for driving the relay. Transistor T6, whose base is connected to Q output of IC2, is used for driving the intermittent pi-ezobuzzer.‘On’ time of relay RL1 can be adjusted by varying trimpot VR2. Resistor R9, variable resistor VR2 and capacitor C3 decide the time period of the second monostable and through it on time of RL1.

The circuit works off 12V DC power supply. Assemble it on a general-purpose PCB. After construction, mount the laser diode and  the  phototransistors on opposite sides  of the doorframe and  align  them such that the  light  beam from the  laser  diode falls on the phototransistor directly. The motor connected to the pole of relay contacts is the one used in electromechanically door-opener assembly. If you want to use a DC motor, replace mains AC connection with a DC power supply.
4. Implementation

4.1 Sensor Circuit 
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4.2Circuit diagram
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2.4 Description CD4538
The CD4538BC is a dual, precision monostable multivibrator With independent trigger and reset controls. The devices retrigger able and reset table, and the control inputs are internally latched. Two trigger inputs are provided to allow either rising or falling edge triggering. The reset inputs reactive LOW and prevent triggering while active. Precise Control of output pulse-width has been achieved using linear CMOS techniques. The pulse duration and accuracy are determined by external components RX and CX. The device does not allow the timing capacitor to discharge through the timing pin on power-down condition. For this reason, no external protection resistor is required in series with the timing pin. Input protection from static discharge is provided on all pins.
[image: image4.emf]
PIN diagram of CD-4538

[image: image5.emf]
Mode of Operation

[image: image6.emf]Truth table
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Description of CD4001



CD4001 NOR gate provided the system designer with direct implementation of NOR function and supplement the existing family of CMOS gate. All input and output are buffered. The CD4001 are supplied in 14-lead harmonic dual-in-line ceramic package (D and F suffixes), 14 lead dual-in-line plasti9 packages (E suffix), and in chip from (H suffix)

[image: image8.emf]
Internal schematic of CD-4001
Description of LM-7805



The LM7805 series of three terminal positive regulators are available in the TO-220 package and with several fixed output voltages, making them useful in a wide range of applications. Each type employs internal current limiting, thermal shut down and safe operating area protection, making it essentially indestructible. If adequate heat sinking is provided, they can deliver over 1A output current. Although designed primarily as fixed voltage regulators, these devices can be used with external components to obtain adjustable voltages and currents.
[image: image9.emf] [image: image10.emf]
Block diagram of LM-7805
PCB Design 

A simple and fast technique for making printed-circuit boards (PCB). Here single-sided PCBs in a snap, using widely available materials is shown. This technique works reliably for thin tracks down to 10 mils, and is suitable for most surface-mount parts.

 Required Material 

	Required materials
	Used in this project

	[image: image11.jpg]



	Plane white  paper(magazine paper) 
	Photo printing paper

Magazine or advertising paper 
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	Laser printer 

Alternately, a photocopier should work
	HP1010 with original toner cartridge. Inkjet printer/copiers don’t work
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	Cloth iron
	Normal used in houses 
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	Copper clad laminate 
	FR4 laminate 1.6 mm thick (35um copper 
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	Etching solution
	Ferric chloride solution, about 1liter/0.26 gallons
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	Kitchen scrubs
	Normal used in houses
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	Thinner (e.g. acetone)
	Nail polish remover. Most solvent used in painting will do.
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	Plastic coated wire 
	Plastic insulated copper wire, 1mm diameter solid core (1meter/3feet)


You need also:- a blade cutter, scotch tape, sandpaper, kitchen paper, cotton wool, vice, hacksaw.

Working:- 
Laser printers and photocopiers use plastic toner, not ink, to draw images. Toner is the black powder that ends up on your clothes and desk when replacing the printer cartridge. Being plastics, toner is resistant to etching solutions used for making PCBs - if only you could get it on copper! 
Modifying a printer for working with copper is out of question, but you can work around it with the toner-transfer principle. Like most plastics, toner melts with heat, turning in a sticky, glue-like paste. So why not print on paper as usual, place the sheet face-down on PCB copper, and melt toner on copper applying heat and pressure? Almost right. now you got paper toner-glued to PCB copper. Last step is to find a way to remove paper leaving toner on the copper


Paper preparation

Discard pages heavily printed, preferring pages with normal-size text on white background.
Cut the paper to a size suitable for your printer. Try to get straight, clean cuts, as jagged borders and paper dust are more prone to clog printer mechanism. An office cutter is ideal, but also a blade-cutter and a steady hand work well.

Printer setup

Laser printers are not designed for handling thin, cheap paper, so we must help them feeding the sheets manually instead of using the paper tray. Selecting a straight paper path minimizes the chances of clogging. This is usually achieved setting the printer as if it were printing on envelopes.
              You want to put as much toner on paper as possible, so disable “toner economy modes” and set printer properties to the maximum contrast and blackness possible. You want to print your PCB to exact size, so disable any form of scaling/resizing (e.g. “fit to page”).
Printing

Print your PCB layout as usual, except you must setup the printer as described above and you must print a mirrored layout. This is my PC thermometer circuit printed on IEN magazine paper. Notice that it is a mirror image of the circuit (the word PCTHERM is reversed). Placing some text helps recognizing when the layout is mirrored. Text will read straight again once the image is transferred on copper.

How to cut raw material

PCB material is fiberglass like, and a trick to cut it effortlessly is to score a groove with a blade cutter or a glass cutter. This method is applicable only when cutting the whole board along a line that goes from side to side, that is you can’t cut a U or L shaped board with it.
For small boards, I lock the PCB material in a vice, aligning vice edge and cut line. I use an all-aluminums vice which is soft and doesn’t scratch copper.
Using the vice as a guide, I score BOTH board sides with a blade cutter (be careful) or another sharp. Repeat this step 5-6 times on each side.
Bend the board. If groove is deep enough, the board will break before reaching a 30 degrees bend. To make paper alignment easier, cut a piece of PCB material that is larger (at least 10mm/0,39 inch for each side) than the final PCB.
Cleaning the Board for transfer

remove oxide from copper surface, I use the abrasive spongy scrubs sold for kitchen cleaning. It’s cheaper than ultra-fine sandpaper and reusable many times. Thoroughly scrub copper surface until really shiny. Rinse and dry with a clean cloth or kitchen paper.
Preparing for transfer
To make paper alignment easy, cut excess paper around one corner (leave a small margin though). Leave plenty of paper on the other sides to fix the paper to the desk. As the board is larger than the final PCB, there is large margin for easy placement of paper on copper. Turn the iron to its maximum heat (COTTON position) and turn off steam, if present. While the iron warms up, position the materials on the table.  Keep the PCB in place. Protect table surface with flat, heat-resistant material (e.g. old magazines) and place the board on top, copper face up. Position the PCB printout over the copper surface, toner down, and align paper and board corners.
Iron it!
Flip out the paper, and preheat copper surface placing the iron on top of it for 30 seconds. Remove the iron and let the board to cool down.
Peeling
This is the fun part. When the board is cool enough to touch, trim excess paper and immerge in water. Cheap paper softens almost immediately, turning into a pulp is easy to remove rubbing with your thumb. The board with all paper removed. It is normal that these fibers turn a little white when dry. Magnified view of the tracks, these are 1206 pads and SO8 SMT pads, connected by 20 mils tracks. Some white fibers show up on the black toner surface.

The hanger tool 
The optimal way to etch is keeping the PCB horizontal and face-down (and possibly stirring). This way dissolved copper gets rapidly dispersed in the solution by gravity. 
Etching
I use ferric chloride (the brown stuff): it’s cheap, can be reused many times, and doesn’t require heating. Actually, moderate heating can speed up etching, but I find it reasonably fast also at room temperature (10…15 minutes). 
For etching, I place the container on the floor (some scrap cardboard or newspaper to protect the floor from drops). I fit the board on the hanger, and submerge the PCB. 
First impression may be that nothing happens, but in less than 10 minutes some copper is removed, making first tracks to appear. Rinse the board with plenty of water I store the etching solution in the plastic box used for etching. 
Finishing touches
A few drops of thinner (nail polish remover works well) on a pinch of cotton wool will remove completely the toner, bringing back the copper surface. Rinse carefully and dry with a clean cloth or kitchen paper.

PCB 
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STANDBY MODE 
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ACTIVE MODE
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Applications

1. It can be work as an automatic door opener.

2.  It can be work as a security alarm.

3.  It can be work as a bridge measuring instrument.

Advantages

1. The laser is the low cost, better quality security (as it is only point to point) and very large bandwidth.

2. It can be used as a multiappliance control. 

3. It consumes low power thus it works on normal 12v battery.

4. It has a separate circuit so it cannot be affected by an external interference.
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	Part 
	Approximate Price in Indian Rupees


	LED  LASER diode
	5.00/-

	Diode 1N4001
	2.00/-

	LED  Red color
	3.00/-

	Resistors (1/4 W)

Variable Resistor 
	.50/-

3.00/-

	Transistor
	1.50/ to 10/-

	Capacitor (small value)

Capacitor (large value)
	.50/- to 2.00/-

2.00/- to 20/-

	IC 
	40/- to 300/-

	Rely
	40/-

	Common Tools

Soldering Iron

Solder metal

Solder Flux

Disordering Wick

Breadboard

Wire Stripper


	150/- (typical) to 400/-

25.00/-

5.00/-

5.00/-

80.00/- to 100.00/-

25.00/-



	Universal PCB
	10.00/- to 50.00




You may drop your feedback at - pukhraj99@gmail.com
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