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Par�cipant Handbook 

About this Book 

This Par�cipant Handbook is designed to enable training for the specific Qualifica�on Pack (Q P). 
Each Na�onal Occupa�onal (NOS) is covered across Unit/s.  

Key Learning Objec�ves for the specific NOS mark the beginning of the Unit/s for that NOS.  

• Describe a pick and place machine operator  

• Explain the basics of ac�ve and passive components  

• Explain the basics of a PCB 

• Describe the process of moun�ng components on a PCB 

• Explain Surface Moun�ng Technology (SMT)  

• Explain the basics of PCB assembly (PCBA) 

• Describe the parts of a pick and place machine 

• Explain the se�ng up the pick and place machine so�ware 

• List the elements to be inspected 

• Iden�fy problems with a pick and place machine 

• Execute preven�ve maintenance tasks  

• Explain the need of documenta�on in PCB manufacturing 

• Define repor�ng structure for smooth flow of tasks  

• Iden�fy target se�ng and achievement process 

• Iden�fy the correct way of interac�ng with supervisors and colleagues  

• Iden�fy so� skills required for doing the job of an assembly operator 
 

 

 

The symbols used in this book are described below. 

 

Symbols Used 
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Key Learning Outcomes   

At the end of this module, you will be able to: 

1. Describe a pick and place machine operator  

2. Explain the basics of ac�ve and passive components  

3. Explain the basics of electromechanical components 

4. Describe the characteris�cs of electronic components  

5. Explain the basics of a PCB 

6. Describe the process of moun�ng components on a PCB 

7. Explain Surface Moun�ng Technology (SMT)  

8. Explain the basics of PCB assembly (PCBA) 

9. Describe the (PCB) assembly process 

10. Explain the types of PCB assembly process 
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UNIT 1.1: Role of Pick and Place Machine Operator 

Unit Objec�ves   

At the end of this unit, you will be able to:  

1. Describe a pick and place machine operator  

2. Explain the basics of ac�ve components  

3. Explain the basics of passive components  

4. Explain the basics of electromechanical components 

5. Describe the characteris�cs of electronic components  

1.1.1 Who is a Pick and Place Operator? 

A pick and place machine operator is a person responsible for opera�ng the automated pick 

and place machine. The following figure lists the responsibili�es of a pick and place assembly 

operator: 

 
Fig. 1.1.1: Responsibili�es of a pick and place assembly operator 

To perform his /her job role properly, it is important that the pick and place operator has a 

thorough knowledge of the various electronic components used in the process. These 

components are mainly of three types. The following figure represents the types of electronic 

components:  

 
Fig. 1.1.2: Electronic components 

Run the programming of the machine

Set up the machines and the tools required for assembling the 
components

Iden�fy the surface mount technology (SMT) components 

Check the loading and unloading of the components

Clear the reel path in case of improper flow of components

Visually check the solder paste and assembled board and ensure that 
components are according to the design chart

Ac�ve 
Components

Passive 
Components

Electromechanical 
Components
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1.1.2 Ac�ve Components 

Ac�ve components depend on a source of energy to perform their func�ons. These 

components can amplify current and can produce a power gain.  
 

The following figure lists the different types  of ac�ve components in a circuit: 

 

Fig. 1.1.3: Ac�ve components 

Diode 

A diode is a specialized electronic component with two terminals known as the anode and the 

cathode. It has asymmetric conductance, which means that it conducts mainly in one 

direc�on. It has very less resistance, ideally zero, to the flow of current in one direc�on 

whereas it has high resistance, ideally infinite, in the other direc�on. Diodes are usually made 

up of semiconductor materials such as germanium, silicon or selenium. The following image 

shows diodes: 

 

Fig. 1.1.4: Diodes 

  

Ac�ve 
Components

Diode

Transistor

Integrated 
Circuit(IC)

Light Emi�ng 
Diode(LED)
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Transistor 

A transistor is an electronic device, made up of a semiconductor material. Usually, it consists 

of three or more terminals for connec�ng to an external circuit. It is u�lized to amplify  or 

switch electrical power and electronic signals. The following image shows a transistor:  

 
Fig. 1.1.5: A transistor 

IC 

An IC, also known as a microchip, is a semiconductor wafer on which a number of small 

resistors, capacitors and transistors are fabri cated. It can work as an oscillator, an amplifier, a 

�mer, a counter, a microprocessor or as computer memory. The following image shows an 

IC: 

 

Fig. 1.1.6: An IC 

LED 

An LED is made of a p-n junc�on diode which releases light when it is ac�vated. It is a two-

lead semiconductor source of light. Energy is released as photons when a suitable voltage is 

applied to the leads. The following image shows an LED: 

 

Fig. 1.1.7: An LED 
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1.1.3 Passive Components 
 

Passive components are those components which can perform their specific func�ons 

without any power source. These components are incapable of controlling current.  

The following figure lists the different types of passive components in a circuit:  

 

Fig. 1.1.8: Passive components 

Generally, resistors, capacitors, inductors are used as SMT components. 

Resistor 

A resistor is a component in an electronic circuit which is built to resist or limit the flow of 

current in that circuit. It may be a small carbon device or a big wire-wound power resistor. Its 

size varies in length from 5mm up to 300mm.  

The following image shows resistors:  

 

      Fig. 1.1.9: Resistors 

 

Passive 
Components

Transformer

Resistor 

CapacitorInductor

Thermistor
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Capacitor 

A capacitor is a device which is made up of one or more pairs of conductors and an insulator 

separa�ng them. It is used to store electric charge. The following image shows capacitors:  

 

Fig. 1.1.10: Capacitors 

Inductor 

An inductor consists of a coil or a wire loop. This component is used to store energy in the 

form of a magne�c field. The more the turns in the coil, the more will be the inductance.  

The following image shows inductors: 

 

Fig. 1.1.11: Inductors 
[ 

1.1.4 Electromechanical Components 

Electromechanical components convert electric energy into mechanical energy (mechanical 

movement) or vice versa for carrying out electric opera�ons. The following figure lists various 

electromechanical components: 

 
Fig. 1.1.12: Electromechanical components 

Of all these electromechanical components, a pick and place operator needs to know only 

about PCBs.  

 

Electromechanical Components

Motor

Printed 
Circuit 
Boards

(PCBs)

Relay
Circuit 

Breaker
Switch Connector Starter Timer
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PCB 

A PCB acts as a base for the components that are mounted on its surface and are 

interconnected with wires, conduc�ve tracks and so on. The components are generally 

soldered on the circuit board according to the specified design. Some common PCB 

components include ba�ery, resistor, LED s, diodes, switches, inductors and so on. The 

following images show arrangement of different components on PCB: 

  

  

Fig. 1.1.13: Arrangement of different components on PCB 
 

1.1.5 Characteris�cs of Electronic Components 

When the electronic components are added to a circuit, their colour coding, polarity, 

orienta�on and tolerance need to be taken under considera�on.  

Colour Coding 

Colour coding was formulated to indicate the value of electronic components such as 

resistors, capacitors, diodes and ICs. 

Resistors 

In a resistor, colour coding is read as follows:  

• Colour bands should be read from that end which has the bands nearest to it.  

• The 1st and 2nd bands stand for the first two digits.  

• The 3rd band represents the power-of-ten mul�plier (the number of zeroes a�er the 
second digit). 

• The 4th band represents the manufacturer's tolerance (accuracy of the resistor).  
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The following image shows colour coding in a resistor: 

 

 
Fig. 1.1.14: Colour coding in a resistor 

Capacitors 

Capacitor colour coding is mostly similar to resistor colour coding. In a capacitor, colour 

code is read as follows: 

• Colour bands should be read from le� to right.  

• The 1st and 2nd bands stand for the first two digits and represent significant digits.  

• The 3rd band represents the power-of-ten mul�plier (the number of zeroes a�er the 

second digit). 

• The 4th band represents the manufacturer's tolerance (accuracy of the r esistor). 

• In case of a five band capacitor, the first band represents the temperature coefficient 

and then the remaining four bands are the same as discussed above, star�ng from the 

significant digits to tolerance. 
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The following image shows colour coding in capacitors: 

 
 

Fig. 1.1.15: Colour coding in a capacitor 

Diodes 

In diodes, colour coding is read as follows: 

• Colour bands should be read from that end which has the bands nearest to it.  

• The 1st and 2nd bands are for prefixes.  

• The 3rd and 4th bands represent significant digits. 

The following image shows colour coding in diodes: 

  
Fig. 1.1.16: Colour coding in diodes 



Pick and Place Assembly Operator 

 

 
 

11 

 

 

ICs 

In ICs, colour coding is read as follows: 

• Colour bands should be read from le� to right  

• The 1st band represents prefixes.  

• The 2nd band represents the first set of significant digits.  

• The 3rd and 4th bands represent the second set of significant digits. 

The following image shows colour coding in ICs: 

 
 

Fig. 1.1.17: Colour coding in ICs 

Polarity 

In electronic components, the polarity of a component means whether the component is 

symmetric to the circuit or not. A non-polarized component can be connected in the circuit in 

any direc�on. A polarized component can only be connected in the circuit in a specified 

direc�on as a polarized component can have two to more pins and each pin has its own 

unique func�on. Therefore, it needs to be a�ached to a specified posi�on in the circuit. In 

case a polarized component is connected incorrectly, then the component will not work or 

may get damaged. The following figure shows polarity in electronic components: 

 

Fig. 1.1.18: Polarity in electronic components 

Orienta�on 

Every electronic component has a symbol present on it. This symbol is referred to as 

orienta�on and it enables every pin to be matched to the circuit board according to the pin 

numbers.  
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The symbols which are present on the components are: 

• Stripe 

• Notch 

• Dimple 

• Number 

• Wedge 

The following images represent some orienta�on symbols  present in electronic components: 

  

Fig. 1.1.19:  Some orienta�on symbols in electronic components 

Tolerance  

Every electronic component has a range of specified value or percentage of error within which 

it can vary its value. This is known as the tolerance of an electronic component.  

The following table lists the tolerance values of some of the electronic components: 

Component Tolerance  

Resistor Printed on the body of a resistor 

Capacitor Between +20% to -20% 

Diode Between +5% to -5% 

ICs 0 

Fig. 1.1.20: Tolerance values of some electronic components 
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