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The Rk Education Deluxe Project Kit 

This kit contains a wide range of components, a breadboard, stripboard, jumper wires, 

battery and PCBs.  The kits allows the user to build 7 functioning circuits including a triple 

output PSU (power supply unit). 

The circuits can be tested and prototyped using the breadboard before building using the 

PCBs.  This allows the user to test the circuits before building, just as would happen in 

electronic product development.   

With such a wide range of components you are not limited to building only the PCBs, you 

can also build other circuits using the stripboard. 

The first thing is to carefully build the PSU kit.  Be careful when selecting the components 

and be careful when soldering.   

 

rkeducation@hotmail.com  

www.rkeducation.co.uk  

 

 

 

 

mailto:rkeducation@hotmail.com
http://www.rkeducation.co.uk/


www.rkeducation.co.uk 

Rk Education Deluxe Project Kit  Page 2  

RKpsu 1117 Triple Output PSU 

      

 

Description 

 

The Triple Output Power Supply has been designed for electronic project work and is ideal to 

use with breadboards and stripboards. 

• Small and compact 

• Easily connected to breadboards and stripboards 

• Uses LD1117V33 (3V3), LD1117V50 (5V) and LM317T (variable) voltage regulators 

• Has a variable output – uses a LM317T variable voltage regulator 

• Triple output, regulated 3VDC, regulated 5VDC and variable voltage 

• Power switch and LED power indicators 
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Component List 

 

C1, C2, C4, C6 – 10uF Electrolytic Radial (long leg positive) 

C3, C5 – 100nF Radial Multilayer Ceramic 50VDC  

D1 – 1N4007 diode, observe the markings on the diode and PCB 

D2 – LED (long leg positive) 

J1 - DC power socket 2.1mm 

J2 – 2 way 5mm PCB terminal blocks 

J3, J4, J5 – Combine 3way terminal blocks to make 6ways 

R1 – 330R 1/4watt resistor 

R2 – 1k 1/4watt resistor 

SW1 - Ultra miniature PCB slide switch 

U1 – TO220 LM317T variable voltage regulator 

U2 – TO220 LD1117V33 3.3V voltage regulator 

U3 – TO220 LD1117 5V voltage regulator 

VR1 – 5k variable resistor 

 

Instructions 

 

When constructing PCBs always start with the components with the lowest profile, for 

example the resistors. 

 

Check carefully that the correct components are being used, use the markings on the voltage 

regulators for example. 

 

Once constructed operation is simple, input 12VDC or use the PP3 9V battery and special 

cable and the unit will output variable voltage adjusted using the variable resistor, regulated 

3.3VDC and regulated 5V.  To ensure the unit is operating correctly test the voltages with a 

digital multi meter – DVM.  The unit has 1N4007 diodes in series with the input voltage in case 

of reverse polarity, this reduces the input voltage by approx. 0.7V, to overcome this they can 

be replaced with shorting links or the input voltage can be increased. 

 

To use simply connect the output from the unit to the target circuit using jumper wires 

inserted into the terminal blocks.  Standard voltage regulators can output up to 1Amp, this is 

more than enough for these projects. 

 

Variable is outputted to VADJ, 3.3V is outputted to V2 and 5V is outputted to V3 

 

Four adhesive PCB stands have been included to allow this PCB to be mounted. 
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Transistor Switch Project 

 

 

Description 

This circuit is based around the transistor switch and uses an MPSA13 darlington transistor 

to switch an output ON and OFF.  The transistor switches on when the base voltage is high 

enough, around 0.7V. 

 

When used with an LDR a light/dark detecting circuit can be made and when a thermistor is 

used a heat/cold detecting circuit can be made. 

 

There are many different ways to build the circuit, experiment first using a breadboard, try 

using a thermistor and an LDR.  Try different outputs, for example a buzzer. 

 

To identify the MPSA13 carefully check the markings, be careful not to get it confused with 

the MCR100 SCR. 
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SCR/Thyristor Project 

  

 

Description 

This circuit is based around the SCR/thyristor (SCR = silicon controlled rectifier) latch and 

uses an MCR100 SCR/thyristor to latch an output ON and OFF.  The SCR switches on when 

the gate voltage is high enough. 

 

When the trigger is pressed the circuit latches on, the output turns on and as it is latched it 

stays on until either power is removed or the reset is press. 

 

There are many different ways to build the circuit, experiment first using a breadboard, try 

experimenting with various outputs, for example a buzzer. 

 

To identify the MCR100 carefully check the markings, be careful not to get it confused with 

the MPSA13 transistor. 
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Transistor Astable Project 

   

 

Description 

This circuit is based around transistor astable circuit which basically means it does not have 

a stable state, it constantly changes the output LEDs from one side to the other, think about 

a see saw.  

 

When the circuit is turned on the output switches from one side to the other.  The speed or 

frequency can be varied by changing the values of the timing components - C1 and C2 and 

R2 and R3. 

 

There are many different ways to build the circuit, experiment first using a breadboard, try 

experimenting with various outputs, for example a buzzer.  Experiment by varying the 

timing components. 

 

To identify the MPSA13 carefully check the markings, be careful not to get it confused with 

the MCR100 SCR. 
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555 Monostable Project 

            

 

Description 

This circuit is based the 555 timer IC, this particular circuit is the 555 monostable circuit 

which basically means it has one stable state, when first switched on it is in its stable state, 

an LED will be lit.  When the trigger switch is pressed the circuit becomes unstable and the 

other LED will turn on, after a given time it will return to its stable state. 

 

The time that the circuit is not in its stable state can be varied by adjusting the variable 

resistor.  The time can also be varied by changing the timing components R6 and C4. 

 

To identify the MPSA13 carefully check the markings, be careful not to get it confused with 

the MCR100 SCR.  Be careful to select the 555 timer for this circuit. 

 

With this circuit leave R4 out. 
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555 Astable Project 

  

 

Description 

This circuit is based the 555 timer IC, this particular circuit is the 555 astable circuit which 

basically means it has no stable state, when switched on the circuit switches between states 

and the LEDs will alternately turn on. 

 

The frequency that the circuit changes state can be varied by adjusting the variable 

resistors.  The time can also be varied by changing the timing cap C4. 

 

To identify the MPSA13 carefully check the markings, be careful not to get it confused with 

the MCR100 SCR.  Be careful to select the 555 timer for this circuit. 

 

With this circuit leave R4 out. 
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Comparator Project 

                       

 

Description 

This circuit is based the op-amp (operational amplifier) IC, this particular circuit is the op-

amp comparator which basically means it compares 2 input voltages and switches the 

output of the op-amp high or low depending on which input is, this can be seen when the 

LEDs change. 

 

This circuit is great for using with an LDR or thermistor to make a light/dark or heat/cold 

detecting circuit. 

 

To identify the MPSA13 carefully check the markings, be careful not to get it confused with 

the MCR100 SCR.  Be careful to select the 741 op-amp for this circuit. 

 

With this circuit leave R6 out. 
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Breadboard Basics and Connections 

 

What is Breadboard? 

 

A breadboard is a circuit board that is used to make temporary circuits. It is a device having 

electronics and test circuit designs. The electronic elements inside the electronic circuits can 

be interchanged by inserting the terminals and leads into holes and later connecting it with 

the help of appropriate wires. The device has stripes of metal below the board that connects 

the holes placed on the top of the board. The connections of the breadboard are mostly 

temporary and the elements can further be reassembled and reused without any damage. 

Breadboards are generally used in electrical engineering. Engineers make use of breadboards 

in order to test different products made by them. Using breadboard is the most efficient way 

of testing and also they are cost effective. They can be reused again and again for the purpose 

of testing. Today, starting from tiny analog, digital circuits to big complicated CPU’s everything 

can be tested with the help of this. 

 

Breadboards earlier were made of copper wires or terminal strips. These days it is made up 

of white plastic and is a breadboard that can be plugged. Breadboards are solderless and they 

are made of two kinds of strips i.e. terminal and bus strips. Terminal strips help in holding the 

electronic elements while the bus strip is used to power electric power to all the electronic 

components. You can find manufacturers selling solderless breadboards very easily, some 

manufactures sell the bust and terminal strips separately and some sell it together. 

 

Breadboard Basics: 

 

A breadboard is a circuit which if of a temporary 

nature used for the purpose of testing and 

prototyping circuits. It is easy to prototype 

circuits with the help of breadboards because it is 

fast and easy. Breadboards are generally used to 

test circuits. As this device have holes in it. In 

order to form a circuit, wires are inserted simply 

inside the holes. An advantage of using a 

breadboard is that the positions of the wires can 

be changed if they are placed in a wrong order. In 

the diagram you can see alphabets are used in 

order to identify vertical columns and numbers 

are used in order to identify vertical columns. 
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In the below diagram you can see both the vertical columns and horizontal to be connected 

internally. As soon as the power is turned on, the current flows through these internal 

connections. 

 

 
 

In the below diagram you can see how a resistor of 380 ohm and a LED are set up on the 

breadboard. A 9 volt battery is eventually attached to the LED light. Replace the current 

resistor with a resistor having 680 ohm you can see the resistance to be greater and the LED 

light to be dimmer. 

 

 
 
Breadboard Connections:  

 
A breadboard as mentioned before is used to make temporary circuit for testing and other purposes. 

The advantage of using a breadboard for testing is that connection can be changed if they are wrong. 

Also the parts of the circuit do not get damaged and can easily be reused. A breadboard generally 

consists of lots of holes so that wires can easily be pushed in. testing for almost every electronic 

projects starts from the breadboard. The breadboard has many tiny sockets likes holes arranged in a 

0.1 grid. The leads that most elements have can easily be pushed inside these holes. The ICs are pushed 

inside across to the gap with their dot on the left. Standard wires cannot be used for breadboard as 

they get damaged easily and hence they require single core plastic coated wires that have 0.6mm 

diameter. Standard wires if used can also lead to damage of the board. 
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The above diagram shows how the holes of a breadboard are connected. The bottom and the 

top rows are connected horizontally across as the red and the black line denotes. The power 

supply is connected to both the black and red rows. The other rows are connected in a vertical 

manner which consists of five rows each without any links to the across the centre. In this 

way there are separate blocks of connections to each of the ICs pin. Now this was the 

connection in a small breadboard. 

 

In case of large breadboards, there are breaks half way in the top and the bottom rows of 

the power supply. It is always better to link across the gap before you start building circuit. If 

you do not link it then that part of the circuit will not have any power supply. 
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How to Solder 

If you have never assembled electronics you should read about the basics 

before you begin.  The steps below outline the basic procedures for 

preparing, soldering and inspecting electronic circuits.  With a few tools 

and a little patience you will have no trouble assembling, soldering and 

testing your kit. 

 

1.  Basic tools needed, soldering iron, wet sponge, solder wire, side 

cutters and needle nose pliers. 

 

Plug in the iron, clean the tip on the damp sponge, ‘tin’ the tip with 

some solder. 

 

2. Bend the component legs to fit into the PCB. 

 

3. Insert the component into the PCB, be careful to use the correct 

orientation, the PCB silkscreen will help, bend the legs slightly to 

hold the component flush against the PCB and to stop the 

component falling out. 

 

4. Wipe the soldering iron tip on the damp sponge to clean it and tin 

the tip with some solder. 

 

5. Heat the joint by placing the soldering iron tip against both the PCB 

track and component leg. 

 

6. After 3 seconds of heating touch the solder to the component leg 

and PCB track.  When the solder flows remove the solder and leave 

the soldering iron tip touching the component led and PCB for a 

further second.  Remove the soldering iron and allow to cool. 

 

7. Trim the excess component leg with the side cutters. 

 

8. Inspect the solder joint, 

• A good solder joint will be bright and shiny and have an appearance 

of a volcano 

• The solder joint should only touch the component and track being 

soldered, it should not ‘bridge’ to other components and/or tracks 

• If the joint has a ball like appearance, re melt it and remove excess 

solder with the soldering iron 

• A dull solder joint is a sign of a ‘dry joint’, if this is the case re melt 

the solder joint to achieve a good solder joint  
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Soldering Task 

 

What is solder made from? 

…………………. and ……………………… 

Why do we use these materials? 

1. ……………………………….. 

2. ………………………………..  

 

Approximately at what temperature does solder melt? 

………………  ℃ 

What health and safety issues are there when soldering? 

In the boxes below describe in words and pictures the various steps involved in soldering a 

component to a P.C.B. 
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Fill in the missing words, 

 

S………………………… is used as a method of securing e…………………..……… components to a 

p…………….…… c………………… b…………..……….  Solder is an alloy of l………..… and tin, these 

materials are used because they conduct e………………….. and they have a relatively low melting 

point. If glue was used then this would act as an i……..………………. and no electricity would 

flow.  A soldering i…… is used to melt the solder.  S………..……. melts at approximately ……..….°C 

and the soldering i………..….. has a temperature of approximately 350°C.  If solder melted at a 

higher temperature then the P.C.B. may melt before the copper.  

 

Below draw a diagram with labels of the equipment you used to solder your components to 

your P.C.B. 
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Resistors 

 

Resistors are used in electronics to control the flow of c……………….  Current is the amount of 

electricity in a c………… and if there is too much then a circuit may be destroyed or badly 

damaged.  Resistance is measured in o…… and the symbol used is Ω.  We need a way of 

identifying how many ohms a resistor is and to do this coloured bands are used around the 

body of the r……………..  Ten colours are used and each one represents a different number. 

Four bands are used, each band represents a different part of the value.  There is fifth band 

and that is used for t…………… which is how much under and over the calculated value it can 

be. 

 

Number   Colour 

 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

 

1st band – first number 

2nd band – second number 

3rd band – third number 

4th band – multiplier/number of zeros 

 

Example 

 

What is the value of a resistor with yellow, violet, green and red bands? 

 

First band is yellow so the first number is 4 

Second band is violet so the second number is 7 

Third band is green so the third number is 5 

The fourth band is red so there are 2 zeros 

 

Put them together…..  47500Ω 

 

Now work out the values of some of the resistors you have using the colour bands around 

them, answers below. 
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