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Student handout

Subject literacy development

Topic: DC Motors
 Task 1   Match the key words in English to the correct Slovene key words.

	revolution
	relay
	magnetic force
	permanent magnet

	magnetic field
	pulse width modulation (PWM)
	stator
	coil

	duty cycle
	interlocking
	brushed DC motor
	rotor (armature)

	torque
	brush
	rotational direction
	commutator


	Slovene
	English

	1. enosmerni motor s krtačkami
	

	2. komutator 
	

	3. stator 
	

	4. krtačke (tudi ščetke)
	

	5. rotor (armatura)
	

	6. trajni magnet
	

	7. magnetno polje
	

	8. magnetna sila
	

	9. navor 
	

	10. tuljava (navitje)
	

	11. obrat
	

	12. smer vrtenja
	

	13. impulzna širinska modulacija
	

	14. prevajalno razmerje
	

	15. rele 
	

	16. medsebojno zapahovanje
	


 Task 2   Study the two diagrams and explain, in about 100 words, how a brushed DC motor works.
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Teacher version

Subject literacy development

Topic: DC Motors
 Task 1   Match the key words in English to the correct Slovene key words.

	revolution
	relay
	magnetic force
	permanent magnet

	magnetic field
	pulse width modulation (PWM)
	stator
	coil

	duty cycle
	interlocking
	brushed DC motor
	rotor (armature)

	torque
	brush
	rotational direction
	commutator


	Slovene
	English

	1. enosmerni motor s krtačkami
	brushed DC motor

	2. komutator 
	commutator

	3. stator 
	stator 

	4. krtačke (tudi ščetke)
	brush 

	5. rotor (armatura)
	rotor (armature)

	6. trajni magnet
	permanent magnet

	7. magnetno polje
	magnetic field

	8. magnetna sila
	magnetic force

	9. navor 
	torque 

	10. tuljava (navitje)
	coil 

	11. obrat
	revolution 

	12. smer vrtenja
	rotational direction

	13. impulzna širinska modulacija
	pulse width modulation (PWM)

	14. prevajalno razmerje
	duty cycle

	15. rele 
	relay 

	16. medsebojno zapahovanje
	interlocking 


 Task 2   Study the two diagrams and explain, in about 100 words, how a brushed DC motor works.
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	Students' own answers




DC Motors (English)







Student Version
 Task 1   VOCABULARY REVIEW

Translate these Slovene terms about motors into English.

	Slovene
	English

	enosmerni motor s krtačkami
	

	komutator
	

	stator
	

	krtačke
	

	rotor (armatura)
	

	trajni magnet
	

	magnetno polje
	

	magnetna sila
	

	tuljava
	

	navitje
	


 Task 2   LISTENING - Link: http://www.youtube.com/watch?v=kTkqbcesf10
Indicate whether these statements are true (T) or false (F) according to the video on DC motors. Then correct the false statements to make them true.

1. The left-hand motor rule is used to determine the magnitude of the force generated when current flows through a magnetic field. 

2. The direction of the magnetic field in a DC motor is from North to South. 

3. The axle is made from a conductive material. 

4. The wires around the axle are connected to the commutators. 

5. The commutators are made from a non-conductive material. 

6. The brushes rotate together with the axle and commutators. 

7. The overall direction of current in the circuit never changes. 

8. The motor’s strength can be increased by using stronger magnets. 

 Task 3   You are going to read an article about brushed and brushless DC motors. For questions 1–8, choose the answer (A, B or C) which you think fits best according to the text. 
Brushed vs. Brushless DC Motors

1. The motor and motor control markets are thriving in a number of areas, particularly medical and robotic applications. Also, there is a rich demand for small, efficient, high- and low-torque, and high- and low-power motors in the automotive sector. These applications can choose from brushed DC motors, brushless DC (BLDC) motors, or a combination of both. 

Brushed DC Motors


2. Since the late 1800s, brushed DC motors have been one of the simplest types of motors. Sans the DC supply or battery required for operation, a typical brushed DC motor consists of an armature (a.k.a. rotor), a commutator, brushes, an axle, and a field magnet.
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The motor’s properties are determined by the material it’s made of, the number of coils wound around it, and the density of the coils. The armature or rotor is an electromagnet, and the field magnet is a permanent magnet. The commutator is a split-ring device wrapped around the axle that physically contacts the brushes, which are connected to opposite poles of the power source. The brushes charge the commutator inversely in polarity to the permanent magnet, in turn causing the armature to rotate. The rotation’s direction, clockwise and/or counterclockwise, can be reversed easily by reversing the polarity of the brushes, i.e. reversing the leads on the battery.

Brushless DC Motors

4. In terms of differences, the name is a dead giveaway. BLDC motors lack brushes. But their design differences are a bit more sophisticated. A BLDC motor mounts its permanent magnets, usually four or more, around the perimeter of the rotor in a cross pattern (see picture below).
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Viewed from the top, this brushless DC (BLDC) motor employs four permanent magnets mounted to the top of its rotor, eliminating the need for connections, a commutator and brushes.

5. Efficiency is a primary selling feature for BLDC motors. Because the rotor is the sole bearer of the magnets, it requires no power, i.e. no connections, no commutator and no brushes. In place of these, the motor employs control circuitry. To detect where the rotor is at certain times, BLDC motors employ, along with controllers, rotary encoders or a Hall sensor. 

To Brush

6. When it comes to a loosely defined range of basic applications, one could use either a brushed or brushless motor. And like any comparable and competing technologies, brushed and brushless motors have their pros and cons.

7. On the pro side, brushed motors are generally inexpensive and reliable. They also offer simple two-wire control and require fairly simple control or no control at all in fixed-speed designs. If the brushes are replaceable, these motors also boast a somewhat extended operational life. And because they need few external components or no external components at all, brushed motors tend to handle rough environments reliably.

8. For the downside, brushed motors require periodic maintenance as brushes must be cleaned and replaced for continued operation, ruling them out for critical medical designs. Another disadvantage of brushed DC motors is inadequate heat dissipation caused by the rotor limitations.

Or Not To Brush

9. BLDC motors have a number of advantages over their brushed brothers. For one, they’re more accurate in positioning apps, relying on Hall effect position sensors for commutation. They also require less and sometimes no maintenance due to the lack of brushes. They beat brush motors in the speed/torque trade-off with their ability to maintain or increase torque at various speeds. Importantly, there’s no power loss across brushes, making the components significantly more efficient. Other BLDC pros include high output power, small size, better heat dissipation, higher speed ranges, and low-noise (mechanical and electrical) operation.

10. Nothing is perfect, though. BLDC motors have a higher cost of construction. They also require control strategies that can be both complex and expensive. And, they require a controller that can cost almost as much as if not more than the BLDC motor it governs.

Adapted from: http://electronicdesign.com/electromechanical/what-s-difference-between-brush-dc-and-brushless-dc-motors
1. The commutator in a brushed DC motor is wrapped around its ___.

a) brushes

b) axle

c) permanent magnets

2. Which part of the brushed DC motor is connected to the power source?

a) The commutator

b) The rotor

c) The brushes

3. A brushless DC motors has ___ around the perimeter of its rotor.

a) commutators

b) permanent magnets

c) a power source

4. A primary selling feature for BLDC motors is ___.

a) price

b) simple control strategies

c) efficiency

5. BDLC motors use ___ to detect the position of the rotor.

a) brushes

b) electromagnets

c) controllers

6. Brushed DC motors tend to perform well in rough environments because ___.

a) they have few or no external components.

b) their outer shells are rugged.

c) they are protected by brushes.

7. ___ require periodic maintenance such as replacement of worn out parts.

a) Brushed DC motors

b) Brushless DC motors

c) Both brushed and brushless motors

8. Brushless DC motors are expensive mostly because they require

a) very high power to operate.

b) expensive controllers.

c) more powerful magnets.

 Task 4   In a technical text, we usually use formal or semi-formal language. Some features of formal language are: no or few phrasal verbs, idioms, slang language… The passive voice is often used, as are more complex sentences (relative clauses). In the text, identify examples of informal language and re-write them so they are more formal.

Par. 2: 
_________________________________________________________________________________________________________

Par. 4: 
_________________________________________________________________________________________________________

Par. 6: 
_________________________________________________________________________________________________________

Par. 7: 
_________________________________________________________________________________________________________

Par. 9: 
_________________________________________________________________________________________________________

Par. 9: 
_________________________________________________________________________________________________________

Par. 10:
_________________________________________________________________________________________________________

Par. 10:
_________________________________________________________________________________________________________

DC Motors (English)







Teacher Version
 Task 1   VOCABULARY REVIEW

Translate these Slovene terms about motors into English.

	Slovene
	English

	enosmerni motor s krtačkami
	brushed DC motor

	komutator
	commutator

	stator
	stator

	krtačke
	brushes

	rotor (armatura)
	rotor (armature)

	trajni magnet
	permanent magnet

	magnetno polje
	magnetic field

	magnetna sila
	magnetic force

	tuljava
	coil

	navitje
	winding


 Task 2   LISTENING - Link: http://www.youtube.com/watch?v=kTkqbcesf10
Indicate whether these statements are true (T) or false (F) according to the video on DC motors. Then correct the false statements to make them true.

1. The left-hand motor rule is used to determine the magnitude of the force generated when current flows through a magnetic field. (F, direction)
2. The direction of the magnetic field in a DC motor is from North to South. (T)
3. The axle is made from a conductive material. (F, non-conductive)
4. The wires around the axle are connected to the commutators. (T)
5. The commutators are made from a non-conductive material. (F, conductive)
6. The brushes rotate together with the axle and commutators. (F, remain stationary)
7. The overall direction of current in the circuit never changes. (T)
8. The motor’s strength can be increased by using stronger magnets. (T)
 Task 3   You are going to read an article about brushed and brushless DC motors. For questions 1–8, choose the answer (A, B or C) which you think fits best according to the text. 
Brushed vs. Brushless DC Motors

1. The motor and motor control markets are thriving in a number of areas, particularly medical and robotic applications. Also, there is a rich demand for small, efficient, high- and low-torque, and high- and low-power motors in the automotive sector. These applications can choose from brushed DC motors, brushless DC (BLDC) motors, or a combination of both. 

Brushed DC Motors


2. Since the late 1800s, brushed DC motors have been one of the simplest types of motors. Sans the DC supply or battery required for operation, a typical brushed DC motor consists of an armature (a.k.a. rotor), a commutator, brushes, an axle, and a field magnet.
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The motor’s properties are determined by the material it’s made of, the number of coils wound around it, and the density of the coils. The armature or rotor is an electromagnet, and the field magnet is a permanent magnet. The commutator is a split-ring device wrapped around the axle that physically contacts the brushes, which are connected to opposite poles of the power source. The brushes charge the commutator inversely in polarity to the permanent magnet, in turn causing the armature to rotate. The rotation’s direction, clockwise and/or counterclockwise, can be reversed easily by reversing the polarity of the brushes, i.e. reversing the leads on the battery.

Brushless DC Motors

4. In terms of differences, the name is a dead giveaway. BLDC motors lack brushes. But their design differences are a bit more sophisticated. A BLDC motor mounts its permanent magnets, usually four or more, around the perimeter of the rotor in a cross pattern (see picture below).
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Viewed from the top, this brushless DC (BLDC) motor employs four permanent magnets mounted to the top of its rotor, eliminating the need for connections, a commutator and brushes.

5. Efficiency is a primary selling feature for BLDC motors. Because the rotor is the sole bearer of the magnets, it requires no power, i.e. no connections, no commutator and no brushes. In place of these, the motor employs control circuitry. To detect where the rotor is at certain times, BLDC motors employ, along with controllers, rotary encoders or a Hall sensor. 

To Brush

6. When it comes to a loosely defined range of basic applications, one could use either a brushed or brushless motor. And like any comparable and competing technologies, brushed and brushless motors have their pros and cons.

7. On the pro side, brushed motors are generally inexpensive and reliable. They also offer simple two-wire control and require fairly simple control or no control at all in fixed-speed designs. If the brushes are replaceable, these motors also boast a somewhat extended operational life. And because they need few external components or no external components at all, brushed motors tend to handle rough environments reliably.

8. For the downside, brushed motors require periodic maintenance as brushes must be cleaned and replaced for continued operation, ruling them out for critical medical designs. Another disadvantage of brushed DC motors is inadequate heat dissipation caused by the rotor limitations.

Or Not To Brush

9. BLDC motors have a number of advantages over their brushed brothers. For one, they’re more accurate in positioning apps, relying on Hall effect position sensors for commutation. They also require less and sometimes no maintenance due to the lack of brushes. They beat brush motors in the speed/torque trade-off with their ability to maintain or increase torque at various speeds. Importantly, there’s no power loss across brushes, making the components significantly more efficient. Other BLDC pros include high output power, small size, better heat dissipation, higher speed ranges, and low-noise (mechanical and electrical) operation.

10. Nothing is perfect, though. BLDC motors have a higher cost of construction. They also require control strategies that can be both complex and expensive. And, they require a controller that can cost almost as much as if not more than the BLDC motor it governs.

Adapted from: http://electronicdesign.com/electromechanical/what-s-difference-between-brush-dc-and-brushless-dc-motors
1. The commutator in a brushed DC motor is wrapped around its ___.

a) brushes, 

b) axle

c) permanent magnets

2. Which part of the brushed DC motor is connected to the power source?

a) The commutator

b) The rotor

c) The brushes

3. A brushless DC motors has ___ around the perimeter of its rotor.

a) commutators

b) permanent magnets

c) a power source

4. A primary selling feature for BLDC motors is ___.

a) price

b) simple control strategies

c) efficiency

5. BDLC motors use ___ to detect the position of the rotor.

a) brushes

b) electromagnets

c) controllers

6. Brushed DC motors tend to perform well in rough environments because ___.

a) they have few or no external components.

b) their outer shells are rugged.

c) they are protected by brushes.

7. ___ require periodic maintenance such as replacement of worn out parts.

a) Brushed DC motors

b) Brushless DC motors

c) Both brushed and brushless motors

8. Brushless DC motors are expensive mostly because they require

a) very high power to operate.

b) expensive controllers.
c) more powerful magnets.

 Task 4   In a technical text, we usually use formal or semi-formal language. Some features of formal language are: no or few phrasal verbs, idioms, slang language… The passive voice is often used, as are more complex sentences (relative clauses). In the text, identify examples of informal language and re-write them so they are more formal.

Par. 2:Sans the DC supply or battery required for operation, a typical brushed DC motor consists of an armature (a.k.a. rotor), a commutator, brushes, an axle, and a field magnet. – Without the DC supply or battery

Par 4: In terms of differences, the name is a dead giveaway. BLDC motors lack brushes. But their design differences are a bit more sophisticated. – The name signifies the main difference, as BLDC motors lack brushes. However, their design differences are a bit more sophisticated.

Par 6: And like any comparable and competing technologies, brushed and brushless motors have their pros and cons. – Like any…have their positive and negative aspects.

Par 7: On the pro side, brushed motors are generally inexpensive and reliable. – The positive side is that

Par 9: BLDC motors have a number of advantages over their brushed brothers. – BLDC motors have a number of advantages over brushed motors.

Par 9: They beat brush motors in the speed/torque trade-off with their ability to maintain or increase torque at various speeds. – Even if brush motors have a better speed/torque ratio, BLDC motors are able to maintain or increase torque at various speeds.

Par 10: Nothing is perfect, though. – It is not advisable to expect perfection.

Par 10: BLDC motors have a higher cost of construction. They also require control strategies that can be both complex and expensive. – Not only do BLCD motors have a higher cost of construction, they also require control strategies that can be both complex and expensive.
DC Motors Review in Lab - PowerPoint
Slide 1
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[image: image8.emf]Translate the key words into English.

Slovene English

enosmerni motor s krtačkami brushed DC motor

komutator commutator

stator  stator 

krtačke (tudi ščetke) brushes

rotor (armatura) rotor (armature)

trajni magnet permanent magnet

magnetno polje magnetic field


Slide 3


[image: image9.emf]Translate the key words into English.

Slovene English

magnetna sila magnetic force

tuljava (navitje) coil (winding)

obrat revolution 

smer vrtenja rotational direction

impulzna širinska modulacija

pulse width modulation 

(PWM)

rele relay 


Slide 4


[image: image10.emf]How does a brushed DC motor work?


Explain how a brushed DC motor works.

Additional questions:

1. How can we determine the direction of the force created?

2. Which direction does the magnetic field point to?

3. Which part contains the coils (windings)?

4. Which part is connected to the power source?

5. Which part rotates along with the rotor (amature) – brush / commutator / both?

6. How can you increase the strength of the motor?

Slide 5


[image: image11.emf]What is different in a brushless DC motor?


Slide 6


[image: image12.emf]Brushed or Brushless DC Motor?

1. No connections, commutators and brushes needed.

2. Generally inexpensive.

3. Only simple control required or even no control at fixed speed rates.

4. Parts need to be replaced after some time.

5. Require less maintenance.

6. May have poor heat dissipation due to rotor limitations.

7. More efficient due to almost no power loss.

8. Generally more expensive.


Slide 7


[image: image13.emf]What is a stepper motor (koračni motor)?

Use this animation to explain.


Slide 8


[image: image14.emf]Explain the difference between unipolar 

and bipolar stepper motors.

Use the diagrams to explain.
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Student handout

Subject literacy development

Subjects: Computer Science and English     Topic: Pneumatics (1)
 Task 1   Match the key words in English to the correct Slovene key words.

	limit switch
	relay
	double acting cylinder
	directional valve

	power supply
	compressed air
	button
	switch

	single acting cylinder
	actuator
	solenoid operated
	manually operated

	flow control valve
	air supply element
	
	


	Slovene
	English

	1. enota za oskrbo z zrakom 
	

	2. napajalna napetost
	

	3. aktuator
	

	4. enosmerni cilinder
	

	5. dvosmerni cilinder
	

	6. potni ventil
	

	7. ventil za nadzor pretoka
	

	8. ročno (mehansko) aktivirani
	

	9. elektromagnetno aktivirani
	

	10. stisnjen zrak
	

	11. rele
	

	12. stikalo
	

	13. tipka
	

	14. končno stikalo
	


 Task 2   Write down the English term for the following symbols.
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	(1)


	(2)
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	(3)


	(4)
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 Task 3   Answer the questions.

1. When would you use a single acting and when a double acting cylinder?

2. When would you use a monostable and when a bistable valve?

3. Describe the difference between the NO and NC valves.

SOLUTIONS on PowerPoint slides:

Slide 1


[image: image21.emf]Translate the key words into English.

Slovene English

1. enota za oskrbo z zrakom air supply element

2. napajalna napetost power supply

3. aktuator actuator

4. enosmerni cilinder single acting cylinder

5. dvosmerni cilinder double acting cylinder

6. potni ventil directional valve

7. ventil za nadzor pretoka flow control valve


Slide 2


[image: image22.emf]Translate the key words into English.

Slovene English

8. ročno (mehansko) aktivirani manually operated

9. elektromagnetno aktivirani solenoid operated

10. stisnjen zrak compressed air

11. rele relay

12. stikalo switch

13. tipka button

14. končno stikalo limit switch


Student handout

Subject literacy development

Subjects: Control Systems and English     Topic: Pneumatics (2)
 Task 1   Match the key terms about pneumatics to their definitions. There is one term too many.

	limit switch
	relay
	double acting cylinder
	directional valve

	power supply
	compressed air
	conveyor belt
	switch

	single acting cylinder
	actuator
	solenoid operated
	manually operated

	flow control valve
	air supply system
	piston
	button


	Definition
	Key term

	1. air kept under a pressure that is greater than atmospheric pressure
	

	2. controlled or processed by hand
	

	3. a device for making and breaking the connection in an electric circuit
	

	4. a small device on a piece of electrical or electronic equipment which is pressed to operate it
	

	5. the moving component that is contained by a pneumatic cylinder
	

	6. a cylinder in which the compressed air acts alternately on both sides of the piston
	

	7. an electrically operated switch
	

	8. a switch operated by the motion of a machine part or presence of an object
	

	9. device that supplies electric power to a system
	

	10. a valve that allows compressed air to flow into different paths from one or more sources
	

	11. a valve that regulates the flow or pressure of air into a pneumatic system
	

	12. an electrically driven compressor pumping air into the storage tank at high pressure
	

	13. a type of motor for moving or controlling a mechanism or system
	

	14. controlled by an electric current through a solenoid
	

	15. a cylinder in which the compressed air acts on one side of the piston only
	


 Task 2   Use the key terms from task 1 and explain, in about 100 words, how a simple pneumatic system works.

	


 Task 3   Write down 3 advantages and disadvantages of pneumatic systems.

	Advantages
	Disadvantages

	1.

2.

3.


	1.

2.

3.


Teacher handout

Subject literacy development

Subjects: Control Systems and English     Topic: Pneumatics (2)
 Task 1   Match the key terms about pneumatics to their definitions. There is one term too many.

	limit switch
	relay
	double acting cylinder
	directional valve

	power supply
	compressed air
	conveyor belt
	switch

	single acting cylinder
	actuator
	solenoid operated
	manually operated

	flow control valve
	air supply system
	piston
	button


	Definition
	Key term

	1. air kept under a pressure that is greater than atmospheric pressure
	compressed air

	2. controlled or processed by hand
	manually operated



	3. a device for making and breaking the connection in an electric circuit
	switch

	4. a small device on a piece of electrical or electronic equipment which is pressed to operate it
	button

	5. the moving component that is contained by a pneumatic cylinder
	piston

	6. a cylinder in which the compressed air acts alternately on both sides of the piston
	double acting cylinder

	7. an electrically operated switch
	relay



	8. a switch operated by the motion of a machine part or presence of an object
	limit switch

	9. device that supplies electric power to a system
	power supply



	10. a valve that allows compressed air to flow into different paths from one or more sources
	directional valve

	11. a valve that regulates the flow or pressure of air into a pneumatic system
	flow control valve

	12. an electrically driven compressor pumping air into the storage tank at high pressure
	air supply system

	13. a type of motor for moving or controlling a mechanism or system
	actuator

	14. controlled by an electric current through a solenoid
	solenoid operated



	15. a cylinder in which the compressed air acts on one side of the piston only
	single acting cylinder


 Task 2   Use the key terms from task 1 and explain, in about 100 words, how a simple pneumatic system works.

	Students' own answers



 Task 3   Write down 3 advantages and disadvantages of pneumatic systems.

	Advantages
	Disadvantages

	Students' own answers

	


Introduction to Pneumatics – English (student version) 

Pneumatics

Pneumatic systems use the energy stored in compressed air to do work. By controlling the release of air into the system, we can turn that energy into controlled movement.

- Source: http://www.bbc.co.uk/schools/gcsebitesize/design/systemscontrol/pneumaticsrev1.shtml

 Task 1   PARTS OF A PNEUMATIC SYSTEM
Write down the English terms for the pneumatic parts described below. 

	
	Parts

	1. a machine that extracts air from the atmosphere and compresses it into a holding chamber
	kompresor

	2. the main storage area for compressed air
	glavni rezervoar



	3. a device that regulates the air flow into the rest of the system
	regulator



	4. a connecting part that is shaped like the letter T, used for creating a branch line or splitting a single line in two
	T povezava

	5. a secondary storage area for extra compressed air which ensures that full power is delivered in short intervals
	dodatni rezervoar

	6. a piece of piping that moves air around the system


	dovajalna cev

	7. a device that can hold the pressure built up on one side and is able to 'pop' completely open so that a pocket of compressed air is rushed out
	ventil

	8. a mechanical part which uses the power of compressed gas to produce a force resulting in a linear motion
	cilinder/valj



	9. the device that generates electricity for the system


	napajalni vir

	10. a device used to start or stop the system


	stikalo


 Task 2   SIMPLE PNEUMATICS IN ACTION
1. Watch the video of a simple pneumatic system and then label the parts on the schema below. 

	Part
	Name

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	


Link: https://www.youtube.com/watch?v=7O_9ucZoABY
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2. How much pressure was the regulator set to?

3. What is output voltage of the power supply?

4. How can you adjust the speed at which the claw opens and closes?

5. How do you set the default opening and closing speeds?

 Task 3   ADVANTAGES OF PNEUMATICS
Write down the advantages of pneumatics that are explained below. For each explanation, your answer should be in the form of a concluding statement.

1. Pneumatic systems use compressed air. We know already that this is just the air we breathe, forced into small spaces. If a pneumatic system develops a leak, it will be air that escapes and not oil. This makes pneumatics suitable for food production lines.
CONCLUSION:
2. We cannot use electronics for applications like paint spraying because many electronic components produce sparks and this could cause the paint to catch fire.

CONCLUSION:
3. Many companies invest in pneumatics because they know they will not have a lot of breakdowns and that the equipment will last for a long time.

CONCLUSION:
4. Pneumatic components last for a long time, which means they do not need to be replaced too often. Moreover, pneumatics uses air, which is readily available for free around us.

CONCLUSION:
5. Once you have bought the basic components, you can set them up to carry out different tasks.

CONCLUSION:

6. Pneumatic systems do not need to be insulated or protected like electronic systems.

CONCLUSION:

Introduction to Pneumatics - English (teacher version) 

Pneumatics

Pneumatic systems use the energy stored in compressed air to do work. By controlling the release of air into the system, we can turn that energy into controlled movement.

- Source: http://www.bbc.co.uk/schools/gcsebitesize/design/systemscontrol/pneumaticsrev1.shtml

 Task 1   PARTS OF A PNEUMATIC SYSTEM
Write down the English terms for the pneumatic parts described below. 

	
	Parts

	1. a machine that extracts air from the atmosphere and compresses it into a holding chamber
	kompresor

air compressor

	2. the main storage area for compressed air
	glavni rezervoar

main tank

	3. a device that regulates the air flow into the rest of the system
	regulator

regulator

	4. a connecting part that is shaped like the letter T, used for creating a branch line or splitting a single line in two
	T povezava

“T” fitting

	5. a secondary storage area for extra compressed air which ensures that full power is delivered in short intervals
	dodatni rezervoar

buffer tank

	6. a piece of piping that moves air around the system


	dovajalna cev

feeder line (hose)

	7. a device that can hold the pressure built up on one side and is able to 'pop' completely open so that a pocket of compressed air is rushed out
	ventil

valve

	8. a mechanical part which uses the power of compressed gas to produce a force resulting in a linear motion
	cilinder/valj

cylinder

	9. the device that generates electricity for the system


	napajalni vir

power source

	10. a device used to start or stop the system


	stikalo

switch


 Task 2   SIMPLE PNEUMATICS IN ACTION
1. Watch the video of a simple pneumatic system and then label the parts on the schema below. 

	Part
	Name

	1
	power source

	2
	push button

	3
	air compressor

	4
	regulator

	5
	valve

	6
	cylinder

	7
	claw


Link: https://www.youtube.com/watch?v=7O_9ucZoABY
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2. How much pressure was the regulator set to?

50 psi (pounds per square inch)

3. What is output voltage of the power supply?

12V

4. How can you adjust the speed at which the claw opens and closes?

By adjusting the speed at which air enters and leaves the cylinder.

5. How do you set the default opening and closing speeds?

You can use the lock rings on either ends of the cylinder to secure the speeds you have set.

 Task 3   ADVANTAGES OF PNEUMATICS
Write down the advantages of pneumatics that are explained below. For each explanation, your answer should be in the form of a concluding statement.

1. Pneumatic systems use compressed air. We know already that this is just the air we breathe, forced into small spaces. If a pneumatic system develops a leak, it will be air that escapes and not oil. This makes pneumatics suitable for food production lines.
CONCLUSION: Pneumatic systems are clean.

2. We cannot use electronics for applications like paint spraying because many electronic components produce sparks and this could cause the paint to catch fire.
CONCLUSION: Pneumatic systems are safer than other systems.
3. Many companies invest in pneumatics because they know they will not have a lot of breakdowns and that the equipment will last for a long time.
CONCLUSION: Pneumatic systems are more reliable and durable.
4. Pneumatic components last for a long time, which means they do not need to be replaced too often. Moreover, pneumatics uses air, which is readily available for free around us.
CONCLUSION: Pneumatic systems are economical.
5. Once you have bought the basic components, you can set them up to carry out different tasks.

CONCLUSION: Pneumatic systems are versatile.

6. Pneumatic systems do not need to be insulated or protected like electronic systems.

CONCLUSION: Pneumatic systems are more robust and resistant.

Pneumatics PowerPoint slides (for introduction)
Slide 1


[image: image25.emf]What do the 5 clips have in common?

Pneumatics


Slide 2


[image: image26.emf]Pneumatics  njuːˈmætɪks

•

Branch in Physics

•

Using the energy of compressed gas (e.g. air)

•

Producing motion

•

“pneumatic systems”

Origin of pneumatic (adjective)

1650s: pneumaticus (Latin), from pneumatikos (Greek)

= 

related to the wind or air


Slide 3


[image: image27.emf]Which application of pneumatics did 

each clip show?

1. Office chair

2. Bus braking system

3. Bicycle pump

4. Bus door

5. Can crusher


Slide 4


[image: image28.emf]Other applications of pneumatics

-

Industries

MOVE HOLD FORM PROCESS


Source: http://www.educationscotland.gov.uk/resources/nq/t/nqresource_tcm4228712.asp

Slide 5
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Source: http://www.teamdavinci.com/flashfiles/pneumaticdiagram.jpg
Pneumatics – English, part 2 (student version) 

 Task 1   PNEUMATIC CYLINDERS
Watch the video on pneumatic cylinders and decide whether these statements are true or false. Then correct the false statements.  Link: https://www.youtube.com/watch?v=VgKFoC3K5UI

1. Pneumatic cylinders are used to push things forward and backward. 

2. The distance the shaft (piston) of a cylinder comes out is called its bore size. 

3. Stroke refers to the capacity inside the cylinder body. 

4. A bigger bore results in bigger force exerted by the cylinder. 

5. As the bore size increases, the size of the shaft decreases. 

6. The most common type of cylinder is the double acting cylinder. 

7. Double acting cylinders have two air ports, one to extend the cylinder and the other one to retract it. 

8. The shaft in a single acting cylinder is originally in the extended position. 

9. Both reverse acting and single acting cylinders have springs. 

10. Universal mounting means that the cylinder can be mounted on both sides. 

11. Nose mount cylinders can only be mounted from the top. 

12. Stainless steel cylinders are cheaper than their aluminium counterparts. 

 Task 2   PNEUMATIC SYMBOLS
Write down the English term for the following symbols.
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	(1) 


	(2) 
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	(3) 


	(4) 



	
	

	[image: image34.png]



	[image: image35.png]N y2

ol vl
R%S

y1

R 6%; s

A} AW

y1





	(5) 


	(6) 




 Task 3   Match the key terms about pneumatics to their definitions. There is one term too many.

	limit switch
	relay
	double acting cylinder
	directional valve

	power supply
	compressed air
	conveyor belt
	switch

	single acting cylinder
	actuator
	solenoid operated
	manually operated

	flow control valve
	air supply system
	piston
	button


	Definition
	Key term

	1. air kept under a pressure that is greater than atmospheric pressure
	

	2. controlled or processed by hand
	

	3. a device for making and breaking the connection in an electric circuit
	

	4. a small device on a piece of electrical or electronic equipment which is pressed to operate it
	

	5. the moving component that is contained by a pneumatic cylinder
	

	6. a cylinder in which the compressed air acts alternately on both sides of the piston
	

	7. an electrically operated switch
	

	8. a switch operated by the motion of a machine part or presence of an object
	

	9. device that supplies electric power to a system
	

	10. a valve that allows compressed air to flow into different paths from one or more sources
	

	11. a valve that regulates the flow or pressure of air into a pneumatic system
	

	12. an electrically driven compressor pumping air into the storage tank at high pressure
	

	13. a type of motor for moving or controlling a mechanism or system
	

	14. controlled by an electric current through a solenoid
	

	15. a cylinder in which the compressed air acts on one side of the piston only
	


Pneumatics – English, part 2 (teacher version) 

 Task 1   PNEUMATIC CYLINDERS
Watch the video on pneumatic cylinders and decide whether these statements are true or false. Then correct the false statements.  Link: https://www.youtube.com/watch?v=VgKFoC3K5UI

1. Pneumatic cylinders are used to push things forward and backward. (T)

2. The distance the shaft (piston) of a cylinder comes out is called its bore size. (F)

3. Stroke refers to the capacity inside the cylinder body. (F)

4. A bigger bore results in bigger force exerted by the cylinder. (T)

5. As the bore size increases, the size of the shaft decreases. (F)

6. The most common type of cylinder is the double acting cylinder. (T)

7. Double acting cylinders have two air ports, one to extend the cylinder and the other one to retract it. (T)

8. The shaft in a single acting cylinder is originally in the extended position. (F)

9. Both reverse acting and single acting cylinders have springs. (T)

10. Universal mounting means that the cylinder can be mounted on both sides. (T)

11. Nose mount cylinders can only be mounted from the top. (T)

12. Stainless steel cylinders are cheaper than their aluminium counterparts. (F)

 Task 2   PNEUMATIC SYMBOLS
Write down the English term for the following symbols.
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	(1) SINGLE ACTING CYLINDER


	(2) PUSH BUTTON
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	(3) DOUBLE ACTING CYLINDER


	(4) LIMIT SWITCH
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	(5) SWITCH


	(6) DIRECTIONAL VALVES

                  (monostable)                                  (bistable)




 Task 3   Match the key terms about pneumatics to their definitions. There is one term too many.

	limit switch
	relay
	double acting cylinder
	directional valve

	power supply
	compressed air
	conveyor belt
	switch

	single acting cylinder
	actuator
	solenoid operated
	manually operated

	flow control valve
	air supply system
	piston
	button


	Definition
	Key term

	1. air kept under a pressure that is greater than atmospheric pressure
	compressed air

	2. controlled or processed by hand
	manually operated



	3. a device for making and breaking the connection in an electric circuit
	switch

	4. a small device on a piece of electrical or electronic equipment which is pressed to operate it
	button

	5. the moving component that is contained by a pneumatic cylinder
	piston

	6. a cylinder in which the compressed air acts alternately on both sides of the piston
	double acting cylinder

	7. an electrically operated switch
	relay



	8. a switch operated by the motion of a machine part or presence of an object
	limit switch

	9. device that supplies electric power to a system
	power supply



	10. a valve that allows compressed air to flow into different paths from one or more sources
	directional valve

	11. a valve that regulates the flow or pressure of air into a pneumatic system
	flow control valve

	12. an electrically driven compressor pumping air into the storage tank at high pressure
	air supply system

	13. a type of motor for moving or controlling a mechanism or system
	actuator

	14. controlled by an electric current through a solenoid
	solenoid operated



	15. a cylinder in which the compressed air acts on one side of the piston only
	single acting cylinder


Professional literacy: PLCs Version 1 (student)

 Task 1   Read the text about PLCs and fill in the gaps using the key words from the list.

	timer
	backplane
	I/O card
	dedicated
	racks

	rugged
	switch
	PLC
	delay
	convert

	scan time
	power supply
	digital
	microprocessor
	programming


What is a PLC? 

A Programmable Logic Controller, or (1) ____________________ for short, is simply a special computer device used for industrial control systems. They are used in many industries such as oil refineries, manufacturing lines, conveyor systems and so on. Wherever there is a need to control devices the PLC provides a flexible way to "softwire" the components together.

Basic units have a central processing unit that is dedicated to run one program that monitors a series of different inputs and logically manipulates the outputs for the desired control.  They are meant to be very flexible in how they can be programmed while also providing the advantages of high reliability (no program crashes or mechanical failures), compact and economical over traditional control systems. 

A Simple Example 

Consider something as simple as a (2) ____________________ that turns on a light.  In this system with a flick of the switch the light would turn on or off.  Beyond that though there is no more control.  If your boss came along and said he wanted that light to turn on thirty seconds after the switch had been flipped, then you would need to buy a (3) ____________________ and do some rewiring.  So it is time, labor and money for any little change.

A PLC Saves the Day

Now consider the same device with a PLC in the middle.  The switch is fed as an input into the PLC and the light is controlled by a PLC output.  Implementing a (4) ____________________ in this system is easy since all that needs to be changed is the program in the PLC to use a delay timer. 

 

This is a rather simple example but in a larger system with many switches and lights (and a host of other devices) interacting with each other, this kind of flexibility is not only nice but imperative. 

How PLCs Work

A programmable logic controller is a specialized computer used to control machines and processes.  It therefore shares common terms with typical PCs like central processing unit, memory, software and communications.  Unlike a personal computer though, the PLC is designed to survive in a (5) ____________________ industrial atmosphere. It is very flexible in how it interfaces with inputs and outputs to the real world.

The components that make a PLC work can be divided into three core areas: the power supply and rack, the central processing unit (CPU) and the input/output (I/O) section.

PLCs come in many shapes and sizes.  They can be so small as to fit in your shirt pocket while more involved controls systems require large PLC (6) ____________________.  Smaller PLCs (a.k.a. “bricks”) are typically designed with fixed I/O points.  For our consideration, we will look at the more modular rack based systems.  It’s called “modular” because the rack can accept different types of I/O modules that simply slide into the rack and plug in.

The Power Supply and Rack

The rack is the component that holds everything together.  Depending on the needs of the control system it can be ordered in different sizes to hold more modules.  Like a human spine the rack has a 

(7) ____________________ at the rear which allows the cards to communicate with the CPU.  The (8) ____________________ plugs into the rack as well and supplies a regulated DC power to other modules that plug into the rack.  The most popular power supplies work with 120 VAC or 24 VDC sources.

The CPU

The brain of the whole PLC is the CPU module.  This module typically lives in the slot beside the power supply.  Manufacturers offer different types of CPUs based on the complexity needed for the system.

The CPU consists of a (9) ____________________, memory chip and other integrated circuits to control logic, monitoring and communications.  The CPU has different operating modes.  In (10) ____________________ mode it accepts the downloaded logic from a PC.  The CPU is then placed in run mode so that it can execute the program and operate the process.

Since a PLC is a (11) ____________________ controller it will only process this one program over and over again.  One cycle through the program is called a (12) ____________________ and involves reading the inputs from the other modules, executing the logic based on these inputs and then updating the outputs accordingly.  The scan time happens very quickly (in the range of 1/1000th of a second).  The memory in the CPU stores the program while also holding the status of the I/O and providing a means to store values.

I/O System

The I/O system provides the physical connection between the equipment and the PLC.  Opening the doors on an (13) ____________________ reveals a terminal strip where the devices connect. There are different kinds of I/O cards which serve to condition the type of input or output so the CPU can use it for its logic.  It is simply a matter of determining what inputs and outputs are needed, filling the rack with the appropriate cards and then addressing them correctly in the CPUs program.

Inputs 

Input devices can consist of digital or analogue devices.  A (14) ____________________ input card handles discrete devices which give a signal that is either on or off such as a pushbutton, limit switch, sensors or selector switches.  An analogue input card converts a voltage or current (e.g. a signal that can be anywhere from 0 to 20mA) into a digitally equivalent number that can be understood by the CPU.  Examples of analogue devices are pressure transducers, flow meters and thermocouples for temperature readings.

Outputs

Output devices can also consist of digital or analogue types.  A digital output card either turns a device on or off such as lights, LEDs, small motors, and relays.  An analogue output card will (15) ____________________ a digital number sent by the CPU to its real world voltage or current.  Typical outputs signals can range from 0-10 VDC or 4-20mA and are used to drive mass flow controllers, pressure regulators and position controls.

Source: http://www.plcdev.com/how_plcs_work

 Task 2   COMPREHENSION CHECK

1. What does the acronym PLC stand for?
2. What type of control systems are PLCs used for?
3. How did the PLC achieve its result in the simple example about a switch that turns on a light 30 seconds after it has been flipped?
4. What do PLCs and typical PCs share in common?
5. How durable are PLCs as opposed to personal computers?
6. What are the three core areas that make a PLC work?

7. What is a modular rack-based PLC?

8. What are the two CPU operating modes that are mentioned in the text?

9. What is the function of the I/O system?

10. Give two examples of:

a. digital input cards

b. digital output cards

 Task 3   CREATIVE AND CRITICAL THINKING

Reference: http://www.plcdev.com/plcs_versus_other_types_of_controls
1. Think of an example of a typical industrial control system and describe the solution with and without a PLC.

	WITH PLC
	
	WITHOUT PLC

	
	
	


2. What are the arguments for and against the use of PLC compared to other solutions?

	ARGUMENTS FOR PLC
	ARGUMENTS AGAINST PLC

	
	


Professional literacy: PLCs Version 1 (teacher)

 Task 1   Read the text about PLCs and fill in the gaps using the key words from the list.

	timer
	backplane
	I/O card
	dedicated
	racks

	rugged
	switch
	PLC
	delay
	convert

	scan time
	power supply
	digital
	microprocessor
	programming


What is a PLC? 

A Programmable Logic Controller, or (1) PLC for short, is simply a special computer device used for industrial control systems. They are used in many industries such as oil refineries, manufacturing lines, conveyor systems and so on. Wherever there is a need to control devices the PLC provides a flexible way to "softwire" the components together.

Basic units have a central processing unit that is dedicated to run one program that monitors a series of different inputs and logically manipulates the outputs for the desired control.  They are meant to be very flexible in how they can be programmed while also providing the advantages of high reliability (no program crashes or mechanical failures), compact and economical over traditional control systems. 

A Simple Example 

Consider something as simple as a (2) SWITCH that turns on a light.  In this system with a flick of the switch the light would turn on or off.  Beyond that though there is no more control.  If your boss came along and said he wanted that light to turn on thirty seconds after the switch had been flipped, then you would need to buy a 

(3) TIMER and do some rewiring.  So it is time, labor and money for any little change.

A PLC Saves the Day

Now consider the same device with a PLC in the middle.  The switch is fed as an input into the PLC and the light is controlled by a PLC output.  Implementing a (4) DELAY in this system is easy since all that needs to be changed is the program in the PLC to use a delay timer. 

 

This is a rather simple example but in a larger system with many switches and lights (and a host of other devices) interacting with each other, this kind of flexibility is not only nice but imperative. 

How PLCs Work

A programmable logic controller is a specialized computer used to control machines and processes.  It therefore shares common terms with typical PCs like central processing unit, memory, software and communications.  Unlike a personal computer though, the PLC is designed to survive in a (5) RUGGED industrial atmosphere. It is very flexible in how it interfaces with inputs and outputs to the real world.

The components that make a PLC work can be divided into three core areas: the power supply and rack, the central processing unit (CPU) and the input/output (I/O) section.

PLCs come in many shapes and sizes.  They can be so small as to fit in your shirt pocket while more involved controls systems require large PLC (6) RACKS.  Smaller PLCs (a.k.a. “bricks”) are typically designed with fixed I/O points.  For our consideration, we will look at the more modular rack based systems.  It’s called “modular” because the rack can accept different types of I/O modules that simply slide into the rack and plug in.

The Power Supply and Rack

The rack is the component that holds everything together.  Depending on the needs of the control system it can be ordered in different sizes to hold more modules.  Like a human spine the rack has a (7) BACKPLANE at the rear which allows the cards to communicate with the CPU.  The (8) POWER SUPPLY plugs into the rack as well and supplies a regulated DC power to other modules that plug into the rack.  The most popular power supplies work with 120 VAC or 24 VDC sources.

The CPU

The brain of the whole PLC is the CPU module.  This module typically lives in the slot beside the power supply.  Manufacturers offer different types of CPUs based on the complexity needed for the system.

The CPU consists of a (9) MICROPROCESSOR, memory chip and other integrated circuits to control logic, monitoring and communications.  The CPU has different operating modes.  In (10) PROGRAMMING mode it accepts the downloaded logic from a PC.  The CPU is then placed in run mode so that it can execute the program and operate the process.

Since a PLC is a (11) DEDICATED controller it will only process this one program over and over again.  One cycle through the program is called a (12) SCAN TIME and involves reading the inputs from the other modules, executing the logic based on these inputs and then updating the outputs accordingly.  The scan time happens very quickly (in the range of 1/1000th of a second).  The memory in the CPU stores the program while also holding the status of the I/O and providing a means to store values.

I/O System

The I/O system provides the physical connection between the equipment and the PLC.  Opening the doors on an (13) I/O CARD reveals a terminal strip where the devices connect. There are different kinds of I/O cards which serve to condition the type of input or output so the CPU can use it for its logic.  It is simply a matter of determining what inputs and outputs are needed, filling the rack with the appropriate cards and then addressing them correctly in the CPUs program.

Inputs 

Input devices can consist of digital or analogue devices.  A (14) DIGITAL input card handles discrete devices which give a signal that is either on or off such as a pushbutton, limit switch, sensors or selector switches.  An analogue input card converts a voltage or current (e.g. a signal that can be anywhere from 0 to 20mA) into a digitally equivalent number that can be understood by the CPU.  Examples of analogue devices are pressure transducers, flow meters and thermocouples for temperature readings.

Outputs

Output devices can also consist of digital or analogue types.  A digital output card either turns a device on or off such as lights, LEDs, small motors, and relays.  An analogue output card will (15) CONVERT a digital number sent by the CPU to its real world voltage or current.  Typical outputs signals can range from 0-10 VDC or 4-20mA and are used to drive mass flow controllers, pressure regulators and position controls.

Source: http://www.plcdev.com/how_plcs_work

 Task 2   COMPREHENSION CHECK

1. What does the acronym PLC stand for?
2. What type of control systems are PLCs used for?
3. How did the PLC achieve its result in the simple example about a switch that turns on a light 30 seconds after it has been flipped?
4. What do PLCs and typical PCs share in common?
5. How durable are PLCs as opposed to personal computers?
6. What are the three core areas that make a PLC work?

7. What is a modular rack-based PLC?

8. What are the two CPU operating modes that are mentioned in the text?

9. What is the function of the I/O system?

10. Give two examples of:

a. digital input cards

b. digital output cards

 Task 3   CREATIVE AND CRITICAL THINKING

Reference: http://www.plcdev.com/plcs_versus_other_types_of_controls
1. Think of an example of a typical industrial control system and describe the solution with and without a PLC.

	WITH PLC
	WITHOUT PLC

	
	


2. What are the arguments for and against the use of PLC compared to other solutions?

	ARGUMENTS FOR PLC
	ARGUMENTS AGAINST PLC

	
	


Professional literacy: PLCs Version 2 (student)

 Task 1   Read the text about PLCs and fill in the gaps using the key words from the list.

	timer
	backplane
	I/O card
	dedicated
	racks

	rugged
	switch
	PLC
	delay
	convert

	scan time
	power supply
	digital
	microprocessor
	programming


What is a PLC? 

A Programmable Logic Controller, or (1) ____________________ for short, is simply a special computer device used for industrial control systems. They are used in many industries such as oil refineries, manufacturing lines, conveyor systems and so on. Wherever there is a need to control devices the PLC provides a flexible way to "softwire" the components together.

Basic units have a central processing unit that is dedicated to run one program that monitors a series of different inputs and logically manipulates the outputs for the desired control.  They are meant to be very flexible in how they can be programmed while also providing the advantages of high reliability (no program crashes or mechanical failures), compact and economical over traditional control systems. 

A Simple Example 

Consider something as simple as a (2) ____________________ that turns on a light.  In this system with a flick of the switch the light would turn on or off.  Beyond that though there is no more control.  If your boss came along and said he wanted that light to turn on thirty seconds after the switch had been flipped, then you would need to buy a (3) ____________________ and do some rewiring.  So it is time, labor and money for any little change.

A PLC Saves the Day

Now consider the same device with a PLC in the middle.  The switch is fed as an input into the PLC and the light is controlled by a PLC output.  Implementing a (4) ____________________ in this system is easy since all that needs to be changed is the program in the PLC to use a delay timer. 

 

This is a rather simple example but in a larger system with many switches and lights (and a host of other devices) interacting with each other, this kind of flexibility is not only nice but imperative. 

How PLCs Work

A programmable logic controller is a specialized computer used to control machines and processes.  It therefore shares common terms with typical PCs like central processing unit, memory, software and communications.  Unlike a personal computer though, the PLC is designed to survive in a (5) ____________________ industrial atmosphere. It is very flexible in how it interfaces with inputs and outputs to the real world.

The components that make a PLC work can be divided into three core areas: the power supply and rack, the central processing unit (CPU) and the input/output (I/O) section.

PLCs come in many shapes and sizes.  They can be so small as to fit in your shirt pocket while more involved controls systems require large PLC (6) ____________________.  Smaller PLCs (a.k.a. “bricks”) are typically designed with fixed I/O points.  For our consideration, we will look at the more modular rack based systems.  It’s called “modular” because the rack can accept different types of I/O modules that simply slide into the rack and plug in.

The Power Supply and Rack

The rack is the component that holds everything together.  Depending on the needs of the control system it can be ordered in different sizes to hold more modules.  Like a human spine the rack has a 

(7) ____________________ at the rear which allows the cards to communicate with the CPU.  The (8) ____________________ plugs into the rack as well and supplies a regulated DC power to other modules that plug into the rack.  The most popular power supplies work with 120 VAC or 24 VDC sources.

The CPU

The brain of the whole PLC is the CPU module.  This module typically lives in the slot beside the power supply.  Manufacturers offer different types of CPUs based on the complexity needed for the system.

The CPU consists of a (9) ____________________, memory chip and other integrated circuits to control logic, monitoring and communications.  The CPU has different operating modes.  In (10) ____________________ mode it accepts the downloaded logic from a PC.  The CPU is then placed in run mode so that it can execute the program and operate the process.

Since a PLC is a (11) ____________________ controller it will only process this one program over and over again.  One cycle through the program is called a (12) ____________________ and involves reading the inputs from the other modules, executing the logic based on these inputs and then updating the outputs accordingly.  The scan time happens very quickly (in the range of 1/1000th of a second).  The memory in the CPU stores the program while also holding the status of the I/O and providing a means to store values.

I/O System

The I/O system provides the physical connection between the equipment and the PLC.  Opening the doors on an (13) ____________________ reveals a terminal strip where the devices connect. There are different kinds of I/O cards which serve to condition the type of input or output so the CPU can use it for its logic.  It is simply a matter of determining what inputs and outputs are needed, filling the rack with the appropriate cards and then addressing them correctly in the CPUs program.

Inputs 

Input devices can consist of digital or analogue devices.  A (14) ____________________ input card handles discrete devices which give a signal that is either on or off such as a pushbutton, limit switch, sensors or selector switches.  An analogue input card converts a voltage or current (e.g. a signal that can be anywhere from 0 to 20mA) into a digitally equivalent number that can be understood by the CPU.  Examples of analogue devices are pressure transducers, flow meters and thermocouples for temperature readings.

Outputs

Output devices can also consist of digital or analogue types.  A digital output card either turns a device on or off such as lights, LEDs, small motors, and relays.  An analogue output card will (15) ____________________ a digital number sent by the CPU to its real world voltage or current.  Typical outputs signals can range from 0-10 VDC or 4-20mA and are used to drive mass flow controllers, pressure regulators and position controls.

Source: http://www.plcdev.com/how_plcs_work

 Task 2   COMPREHENSION CHECK

1. What does the acronym PLC stand for?
2. What type of control systems are PLCs used for?
3. How did the PLC achieve its result in the simple example about a switch that turns on a light 30 seconds after it has been flipped?
4. What do PLCs and typical PCs share in common?
5. How durable are PLCs as opposed to personal computers?
6. What are the three core areas that make a PLC work?

7. What is a modular rack-based PLC?

8. What are the two CPU operating modes that are mentioned in the text?

9. What is the function of the I/O system?

10. Give two examples of:

a. digital input cards

b. digital output cards

 Task 3   FINDING INFORMATION

Motorized and automated patio awnings

To be able to complete this task, you need to download a product brochure, as follows:

· Search “Motorized And Automated Patio Awnings” on Google.com

· Download the PDF link from www.somfysmarthome.co.uk

Answer the following questions using information on the brochure from the company, Somfy Smart Home.

1. What are the three ways the motor can be operated?

2. Which Somfy functions ensure a longer lifespan for the product?

3. What type of technology does the remote control unit use? __________________________

4. What makes the system easy to install?

5. According to the brochure, automation should be chosen for greater comfort and protection. How does automation achieve both comfort and protection?

6. What features come with the Telis 1 remote control unit?

7. What features come with the Eolis 3D WireFree wind sensor?

8. What features come with the Sunis WireFreeTM sun sensor

Professional literacy: PLCs Version 2 (teacher)

 Task 1   Read the text about PLCs and fill in the gaps using the key words from the list.

	timer
	backplane
	I/O card
	dedicated
	racks

	rugged
	switch
	PLC
	delay
	convert

	scan time
	power supply
	digital
	microprocessor
	programming


What is a PLC? 

A Programmable Logic Controller, or (1) PLC for short, is simply a special computer device used for industrial control systems. They are used in many industries such as oil refineries, manufacturing lines, conveyor systems and so on. Wherever there is a need to control devices the PLC provides a flexible way to "softwire" the components together.

Basic units have a central processing unit that is dedicated to run one program that monitors a series of different inputs and logically manipulates the outputs for the desired control.  They are meant to be very flexible in how they can be programmed while also providing the advantages of high reliability (no program crashes or mechanical failures), compact and economical over traditional control systems. 

A Simple Example 

Consider something as simple as a (2) SWITCH that turns on a light.  In this system with a flick of the switch the light would turn on or off.  Beyond that though there is no more control.  If your boss came along and said he wanted that light to turn on thirty seconds after the switch had been flipped, then you would need to buy a 

(3) TIMER and do some rewiring.  So it is time, labor and money for any little change.

A PLC Saves the Day

Now consider the same device with a PLC in the middle.  The switch is fed as an input into the PLC and the light is controlled by a PLC output.  Implementing a (4) DELAY in this system is easy since all that needs to be changed is the program in the PLC to use a delay timer. 

 

This is a rather simple example but in a larger system with many switches and lights (and a host of other devices) interacting with each other, this kind of flexibility is not only nice but imperative. 

How PLCs Work

A programmable logic controller is a specialized computer used to control machines and processes.  It therefore shares common terms with typical PCs like central processing unit, memory, software and communications.  Unlike a personal computer though, the PLC is designed to survive in a (5) RUGGED industrial atmosphere. It is very flexible in how it interfaces with inputs and outputs to the real world.

The components that make a PLC work can be divided into three core areas: the power supply and rack, the central processing unit (CPU) and the input/output (I/O) section.

PLCs come in many shapes and sizes.  They can be so small as to fit in your shirt pocket while more involved controls systems require large PLC (6) RACKS.  Smaller PLCs (a.k.a. “bricks”) are typically designed with fixed I/O points.  For our consideration, we will look at the more modular rack based systems.  It’s called “modular” because the rack can accept different types of I/O modules that simply slide into the rack and plug in.

The Power Supply and Rack

The rack is the component that holds everything together.  Depending on the needs of the control system it can be ordered in different sizes to hold more modules.  Like a human spine the rack has a (7) BACKPLANE at the rear which allows the cards to communicate with the CPU.  The (8) POWER SUPPLY plugs into the rack as well and supplies a regulated DC power to other modules that plug into the rack.  The most popular power supplies work with 120 VAC or 24 VDC sources.

The CPU

The brain of the whole PLC is the CPU module.  This module typically lives in the slot beside the power supply.  Manufacturers offer different types of CPUs based on the complexity needed for the system.

The CPU consists of a (9) MICROPROCESSOR, memory chip and other integrated circuits to control logic, monitoring and communications.  The CPU has different operating modes.  In (10) PROGRAMMING mode it accepts the downloaded logic from a PC.  The CPU is then placed in run mode so that it can execute the program and operate the process.

Since a PLC is a (11) DEDICATED controller it will only process this one program over and over again.  One cycle through the program is called a (12) SCAN TIME and involves reading the inputs from the other modules, executing the logic based on these inputs and then updating the outputs accordingly.  The scan time happens very quickly (in the range of 1/1000th of a second).  The memory in the CPU stores the program while also holding the status of the I/O and providing a means to store values.

I/O System

The I/O system provides the physical connection between the equipment and the PLC.  Opening the doors on an (13) I/O CARD reveals a terminal strip where the devices connect. There are different kinds of I/O cards which serve to condition the type of input or output so the CPU can use it for its logic.  It is simply a matter of determining what inputs and outputs are needed, filling the rack with the appropriate cards and then addressing them correctly in the CPUs program.

Inputs 

Input devices can consist of digital or analogue devices.  A (14) DIGITAL input card handles discrete devices which give a signal that is either on or off such as a pushbutton, limit switch, sensors or selector switches.  An analogue input card converts a voltage or current (e.g. a signal that can be anywhere from 0 to 20mA) into a digitally equivalent number that can be understood by the CPU.  Examples of analogue devices are pressure transducers, flow meters and thermocouples for temperature readings.

Outputs

Output devices can also consist of digital or analogue types.  A digital output card either turns a device on or off such as lights, LEDs, small motors, and relays.  An analogue output card will (15) CONVERT a digital number sent by the CPU to its real world voltage or current.  Typical outputs signals can range from 0-10 VDC or 4-20mA and are used to drive mass flow controllers, pressure regulators and position controls.

Source: http://www.plcdev.com/how_plcs_work

 Task 2   COMPREHENSION CHECK

1. What does the acronym PLC stand for?
2. What type of control systems are PLCs used for?
3. How did the PLC achieve its result in the simple example about a switch that turns on a light 30 seconds after it has been flipped?
4. What do PLCs and typical PCs share in common?
5. How durable are PLCs as opposed to personal computers?
6. What are the three core areas that make a PLC work?

7. What is a modular rack-based PLC?

8. What are the two CPU operating modes that are mentioned in the text?

9. What is the function of the I/O system?

10. Give two examples of:

a. digital input cards

b. digital output cards

 Task 3   FINDING INFORMATION

Motorized and automated patio awnings

To be able to complete this task, you need to download a product brochure, as follows:

· Search “Motorized And Automated Patio Awnings” on Google.com

· Download the PDF link from www.somfysmarthome.co.uk

Answer the following questions using information on the brochure from the company, Somfy Smart Home.

1. What are the three ways the motor can be operated?

2. Which Somfy functions ensure a longer lifespan for the product?

3. What type of technology does the remote control unit use? __________________________

4. What makes the system easy to install?

5. According to the brochure, automation should be chosen for greater comfort and protection. How does automation achieve both comfort and protection?

6. What features come with the Telis 1 remote control unit?

7. What features come with the Eolis 3D WireFree wind sensor?

8. What features come with the Sunis WireFreeTM sun sensor

Professional literacy: Introduction to Mitsubishi Alpha (Student version)

 Task 1   Read the extract from the Mitsubishi Alpha programming manual and fill in the gaps using the key words from the list.

	switch
	function blocks
	tailored
	backup
	break

	programming
	pre-programmed
	analogue
	software
	digital

	outputs
	configurations
	voltages
	base
	LCD


Mitsubishi Alpha
The Alpha Series controller provides flexible supervisory control for use at your home, office, factory… wherever you need it. It can control the On/Off function of electrical devices or display information on the front panel 

(1) __________________. Some of the typical uses for the Alpha Series include control of lighting, air conditioning, irrigation, doors, gates, simple security systems, greenhouses, and air fans. The number of applications is almost unlimited. The built-in Real Time Clock lets the Alpha serve as a powerful time 

(2) __________________ tool.

Alpha Series controllers can accept digital or (3) __________________ electrical inputs. The user can program directly from the front panel or use the windows based AL-PCS/WIN-E (4) __________________ package. The Alpha comes in a variety of input/output (5) __________________ and accepts both AC and DC input 

(6) __________________ from all over the world. Onscreen programming is available in six languages.

Password protection, optional memory cassettes, and 20 days of battery-less memory (7) __________________ give programmers a wide variety of ways to ensure the safety of their programs.

Alpha controllers use a special, simple method of programming. The task is broken down into various stages which can be represented by a number of separate parts called (8) __________________. To achieve the overall task all the blocks are connected together. This means the program can be developed into very simple steps but even a complex task can be represented in this way. For ease of use, the function blocks have been 

(9) __________________ to perform certain tasks, yet offer flexibility to be (10) __________________ to individual requirements.

There are five sets of items that can be used in the function block program: 

1. Inputs

The Alpha will accept both (11) __________________ (On/Off) and analogue (mV value based) electrical information through the system inputs. Please refer to the Alpha Hardware Manual for electrical information and wiring diagrams. The number of inputs can be four, six, or twelve depending on the model selected. The inputs are referenced as I01, I02, ..., I12.

2. Front Panel Keys

The front panel keys can enter data into program memory, move through menus or programs, select programming options, or be used as extra inputs when the program is running. There are eight keys which are referenced as K01 - K08. Please see Chapter 3 for an explanation on the function of each key.

3. System Memory Bits

These memory bits can provide predefined signals - Always On, Always Off, 0.5 second On, 0.5 second Off, or provide information about the Real Time Clock time or errors. The five Memory bits are referenced as M01 - M05.

4. Function Blocks

Functions blocks are the heart of the Alpha. They process the information received from the previously mentioned inputs and control the system (12) __________________. They can also provide input signals or information to other function blocks. To make (13) __________________ easier, the function blocks have all been pre-programmed. All that needs to be done is set up the options to best suit your application. There are twenty-two function blocks available.

5. Outputs

The outputs make or (14) __________________ the electrical circuits which control the electrical devices connected to the Alpha. High current switching relays or fast switching long life transistor outputs are available. The Outputs are referenced as O01 - O08.

The function block diagram base provides the foundation on which all programming of the Alpha is performed. Both the Alpha unit and the AL-PCS/Win-E software use the functional block diagram (15) __________________. It contains a Title rectangle on the top, Input rectangles on the left and Output rectangles on the right. All the components should be placed only within the base rectangle except for input and output signals which can be placed in the wiring area or in the Input or Output rectangles.

Adapted from: Mitsubishi Alpha programming manual

 Task 2   Vocabulary and professional communication skills:

A) Write down the key words related to today’s computer science lesson.

	
	
	


B) Write a short report (100 – 150 words) on the practical part of today’s lesson. Focus on the following:

1. Instructions given by your computer science teacher

2. Procedure and components used

3. Problems encountered and how you dealt with them

4. Possible improvements for real-world applications

	


Professional literacy: Introduction to Mitsubishi Alpha (Teacher version)

 Task 1   Read the extract from the Mitsubishi Alpha programming manual and fill in the gaps using the key words from the list.

	switch
	function blocks
	tailored
	backup
	break

	programming
	pre-programmed
	analogue
	software
	digital

	outputs
	configurations
	voltages
	base
	LCD


Mitsubishi Alpha
The Alpha Series controller provides flexible supervisory control for use at your home, office, factory… wherever you need it. It can control the On/Off function of electrical devices or display information on the front panel 

(1) LCD. Some of the typical uses for the Alpha Series include control of lighting, air conditioning, irrigation, doors, gates, simple security systems, greenhouses, and air fans. The number of applications is almost unlimited. The built-in Real Time Clock lets the Alpha serve as a powerful time (2) switch tool.

Alpha Series controllers can accept digital or (3) analogue electrical inputs. The user can program directly from the front panel or use the windows based AL-PCS/WIN-E (4) software package. The Alpha comes in a variety of input/output (5) configurations and accepts both AC and DC input (6) voltages from all over the world. Onscreen programming is available in six languages.

Password protection, optional memory cassettes, and 20 days of battery-less memory (7) backup give programmers a wide variety of ways to ensure the safety of their programs.

Alpha controllers use a special, simple method of programming. The task is broken down into various stages which can be represented by a number of separate parts called (8) function blocks. To achieve the overall task all the blocks are connected together. This means the program can be developed into very simple steps but even a complex task can be represented in this way. For ease of use, the function blocks have been (9) pre-programmed to perform certain tasks, yet offer flexibility to be (10) tailored to individual requirements.

There are five sets of items that can be used in the function block program: 

6. Inputs

The Alpha will accept both (11) digital (On/Off) and analogue (mV value based) electrical information through the system inputs. Please refer to the Alpha Hardware Manual for electrical information and wiring diagrams. The number of inputs can be four, six, or twelve depending on the model selected. The inputs are referenced as I01, I02, ..., I12.

7. Front Panel Keys

The front panel keys can enter data into program memory, move through menus or programs, select programming options, or be used as extra inputs when the program is running. There are eight keys which are referenced as K01 - K08. Please see Chapter 3 for an explanation on the function of each key.

8. System Memory Bits

These memory bits can provide predefined signals - Always On, Always Off, 0.5 second On, 0.5 second Off, or provide information about the Real Time Clock time or errors. The five Memory bits are referenced as M01 - M05.

9. Function Blocks

Functions blocks are the heart of the Alpha. They process the information received from the previously mentioned inputs and control the system (12) outputs. They can also provide input signals or information to other function blocks. To make (13) programming easier, the function blocks have all been pre-programmed. All that needs to be done is set up the options to best suit your application. There are twenty-two function blocks available.

10. Outputs

The outputs make or (14) break the electrical circuits which control the electrical devices connected to the Alpha. High current switching relays or fast switching long life transistor outputs are available. The Outputs are referenced as O01 - O08.

The function block diagram base provides the foundation on which all programming of the Alpha is performed. Both the Alpha unit and the AL-PCS/Win-E software use the functional block diagram (15) base. It contains a Title rectangle on the top, Input rectangles on the left and Output rectangles on the right. All the components should be placed only within the base rectangle except for input and output signals which can be placed in the wiring area or in the Input or Output rectangles.

Adapted from: Mitsubishi Alpha programming manual

 Task 2   Vocabulary and professional communication skills:

A) Write down the key words related to today’s Computer Science lesson.

	
	
	


B) Write a short report (100 – 150 words) on the practical part of today’s lesson. Focus on the following:

1. Instructions given by your computer science teacher

2. Procedure and components used

3. Problems encountered and how you dealt with them

4. Possible improvements for real-world applications

	


ESP 3rd year: Microcontrollers (student version)
Name: ____________________________________________________

Class: __________
 Task 1   Listen to the explanation about microcontrollers and complete the sentences.

1. A microcontroller is basically a ___________________ that comes in a variety of packages and sizes.

2. A _________ typically performs a number of tasks or runs a number of programs simultaneously.

3. A microcontroller is typically dedicated to a single ___________________.

4. The CPU is the ___________________ of the whole system that does all the calculations.

5. ___________________ allows the microcontroller to store information.

6. The ___________________ controls the speed at which the CPU thinks and processes information.

7. The ___________________ speed will determine how fast your microcontroller will run.

8. Peripherals on a microcontroller are usually associated with a particular ____________ on the package.

 Task 2   Read the text and put the words in brackets into their correct form.

Microcontrollers

1. Microcontrollers are hidden inside a surprising number of products these days. If your microwave oven has an LED (light-emitting diode) or LCD (liquid crystal display) screen and a keypad, it contains a microcontroller. All modern automobiles contain at least one microcontroller, and can have as many as six or seven. The engine is controlled by a microcontroller, as are the anti-lock brakes, the cruise control and so on. Any device that has a remote control almost (1) ___________________ (CERTAIN) contains a microcontroller: TVs, DVD players and high-end stereo systems all fall into this category. 

2. A microcontroller is a computer. All computers, whether we are talking about a personal desktop computer or a large mainframe computer or a microcontroller, have several things in common. All computers have a CPU (central processing unit) that (2) ___________________ (EXECUTION) programs. When you sit at a desktop computer reading an article, the CPU in that machine executes a program that (3)___________________ (INSTRUCTION) the Web browser to display the page. The CPU loads the program from somewhere. On your desktop machine, the browser program is loaded from the hard disk.

3. The computer has RAM (random-access memory) where it can store variables and their values. It also has input and output devices so it can (4) ___________________ (INTERACTION) with people. On your desktop machine, the keyboard and mouse are input devices and the monitor and printer are output devices. A hard disk is an I/O device -- it handles both input and output.

4. Desktop computers are general-purpose computers that can run thousands of programs. Microcontrollers are specific-purpose computers that do one thing well. There are a number of other common characteristics that (5) ___________________ (DEFINITION) microcontrollers. 

5. Microcontrollers are "embedded" inside some other device (often a consumer product) so that they can control the features or (6) ___________________ (ACT) of the product. Another name for a microcontroller, therefore, is "embedded controller."

6. Microcontrollers are dedicated to one task and run one specific program. The program is 

(7) ___________________ (STORAGE) in ROM (read-only memory) and generally does not change. Microcontrollers are often low-power devices. A desktop computer is almost always plugged into a wall socket and might consume 50 watts of electricity. A battery-operated microcontroller might consume 50 milliwatts.
7. A microcontroller has a dedicated input device and often (but not always) has a small LED or LCD display for output. A microcontroller also takes input from the device it is controlling and controls the device by sending signals to different components in the device. For example, the microcontroller inside a TV takes input from the remote control and displays output on the TV screen. The controller controls the channel selector, the (8) ___________________  (SPEAK) system and certain adjustments. 

8. A microcontroller is often small and low cost. The components are chosen to minimize size and to be as 

(9) ___________________ (EXPENSE) as possible. However, it is often ruggedized in some way. The microcontroller controlling a car's engine, for example, has to work in temperature extremes that a normal computer generally cannot handle. A car's microcontroller in Alaska has to work fine in -30 degree F (-34 C) weather, while the same microcontroller in Nevada might be (10) ___________________ (OPERATION) at 120 degrees F (49 C).

Source: http://www.howstuffworks.com/microcontroller.htm

 Task 3   Indicate whether these statements are true (T) or false (F).

1. All microwave ovens contain microprocessors. 

2. The CPU is the part of a computer that executes programs. 

3. The main function of input and output devices is to store variables. 

4. A hard disk can handle both input and output. 
5. Microcontrollers are considered to be general-purpose computers. 

6. Desktop computers are also called “embedded controllers”. 
7. Programs in a microcontroller are stored in its ROM.
8. Microcontrollers use less energy compared to desktop computers. 
9. A microcontroller must always have a small LED or LCD for output. 
10. Microcontrollers cannot operate in regions such as Alaska and Nevada. 

 Task 4   Find words or terms from the text that correspond to the definitions.
1. a semiconductor diode that emits light when conducting current (para 1): _________________________

2. a type of display that uses two sheets of polarizing material with a liquid crystal solution between them (para 1): _________________________

3. a very large and expensive computer capable of supporting thousands of users simultaneously (para 2):

_________________________
4. the brains of the computer where most calculations take place (para 2): _________________________

5. memory that can be accessed randomly and made available to programs as a temporary work area

(para 3): _________________________

6. a hardware device that accepts inputted information and also has the capability of outputting that information (para 3): _________________________

7. placed firmly into something-else (para 5): _________________________

8. computer memory on which data has been prerecorded (para 6): _________________________

9. used for one particular purpose only (para 7): _________________________

10. made stronger to resist harsh environments (para 8): _________________________

ESP 3rd year: Microcontrollers (teacher version)
Name: ____________________________________________________

Class: __________
 Task 1   Listen to the explanation about microcontrollers and complete the sentences.

1. A microcontroller is basically a COMPUTER that comes in a variety of packages and sizes.

2. A PC typically performs a number of tasks or runs a number of programs simultaneously.

3. A microcontroller is typically dedicated to a single TASK.

4. The CPU is the BRAINS of the whole system that does all the calculations.

5. MEMORY allows the microcontroller to store information.

6. The CLOCK controls the speed at which the CPU thinks and processes information.

7. The OSCILLATOR speed will determine how fast your microcontroller will run.

8. Peripherals on a microcontroller are usually associated with a particular PIN on the package.

 Task 2   Read the text and put the words in brackets into their correct form.

Microcontrollers

1. Microcontrollers are hidden inside a surprising number of products these days. If your microwave oven has an LED (light-emitting diode) or LCD (liquid crystal display) screen and a keypad, it contains a microcontroller. All modern automobiles contain at least one microcontroller, and can have as many as six or seven. The engine is controlled by a microcontroller, as are the anti-lock brakes, the cruise control and so on. Any device that has a remote control almost (1) CERTAINLY contains a microcontroller: TVs, DVD players and high-end stereo systems all fall into this category. 

2. A microcontroller is a computer. All computers, whether we are talking about a personal desktop computer or a large mainframe computer or a microcontroller, have several things in common. All computers have a CPU (central processing unit) that (2) EXECUTES programs. When you sit at a desktop computer reading an article, the CPU in that machine executes a program that (3) INSTRUCTS the Web browser to display the page. The CPU loads the program from somewhere. On your desktop machine, the browser program is loaded from the hard disk.

3. The computer has RAM (random-access memory) where it can store variables and their values. It also has input and output devices so it can (4) INTERACT with people. On your desktop machine, the keyboard and mouse are input devices and the monitor and printer are output devices. A hard disk is an I/O device -- it handles both input and output.

4. Desktop computers are general-purpose computers that can run thousands of programs. Microcontrollers are specific-purpose computers that do one thing well. There are a number of other common characteristics that (5) DEFINE microcontrollers. 

5. Microcontrollers are "embedded" inside some other device (often a consumer product) so that they can control the features or (6) ACTIONS of the product. Another name for a microcontroller, therefore, is "embedded controller."

6. Microcontrollers are dedicated to one task and run one specific program. The program is (7) STORED in ROM (read-only memory) and generally does not change. Microcontrollers are often low-power devices. A desktop computer is almost always plugged into a wall socket and might consume 50 watts of electricity. A battery-operated microcontroller might consume 50 milliwatts.

7. A microcontroller has a dedicated input device and often (but not always) has a small LED or LCD display for output. A microcontroller also takes input from the device it is controlling and controls the device by sending signals to different components in the device. For example, the microcontroller inside a TV takes input from the remote control and displays output on the TV screen. The controller controls the channel selector, the (8) SPEAKER system and certain adjustments. 

8. A microcontroller is often small and low cost. The components are chosen to minimize size and to be as 

(9) INEXPENSIVE as possible. However, it is often ruggedized in some way. The microcontroller controlling a car's engine, for example, has to work in temperature extremes that a normal computer generally cannot handle. A car's microcontroller in Alaska has to work fine in -30 degree F (-34 C) weather, while the same microcontroller in Nevada might be (10) OPERATING at 120 degrees F (49 C).

Source: http://www.howstuffworks.com/microcontroller.htm

 Task 3   Indicate whether these statements are true (T) or false (F).

1. All microwave ovens contain microprocessors. (F)
2. The CPU is the part of a computer that executes programs. (T)
3. The main function of input and output devices is to store variables. (F)
4. A hard disk can handle both input and output. (T)

5. Microcontrollers are considered to be general-purpose computers. (F)
6. Desktop computers are also called “embedded controllers”. (F)

7. Programs in a microcontroller are stored in its ROM. (T)

8. Microcontrollers use less energy compared to desktop computers. (T)

9. A microcontroller must always have a small LED or LCD for output. (F)

10. Microcontrollers cannot operate in regions such as Alaska and Nevada. (F)

 Task 4   Find words or terms from the text that correspond to the definitions.
1. a semiconductor diode that emits light when conducting current (para 1): LED
2. a type of display that uses two sheets of polarizing material with a liquid crystal solution between them (para 1): LCD
3. a very large and expensive computer capable of supporting thousands of users simultaneously (para 2):

MAINFRAME COMPUTER (osrednji računalnik*)

4. the brains of the computer where most calculations take place (para 2): CPU (CPE)
5. memory that can be accessed randomly and made available to programs as a temporary work area

(para 3): RAM (delovni pomnilnik)
6. a hardware device that accepts inputted information and also has the capability of outputting that information (para 3): I/O DEVICE (vhodno izhodne naprave)
7. placed firmly into something-else (para 5): EMBEDDED (vgrajeni)
8. computer memory on which data has been prerecorded (para 6): ROM (bralni pomnilnik)
9. used for one particular purpose only (para 7): DEDICATED (namenjen)
10. made stronger to resist harsh environments (para 8): RUGGEDIZED
Sources (definitions):

1. http://www.thefreedictionary.com/LED+(Light-emitting+diode)

2. http://www.webopedia.com/TERM/L/LCD.html

3. http://www.webopedia.com/TERM/M/mainframe.html

4. http://www.webopedia.com/TERM/C/CPU.html

5. http://www.webopedia.com/TERM/R/RAM.html

6. http://www.computerhope.com/jargon/i/iodevice.htm
7. http://www.merriam-webster.com/dictionary/embed

8. http://www.webopedia.com/TERM/R/ROM.html

9. http://oald8.oxfordlearnersdictionaries.com/dictionary/dedicated

10. http://www.merriam-webster.com/dictionary/embed

Additional video: How CPUs are made (http://www.youtube.com/watch?v=qm67wbB5GmI)
mikroC IDE (student)
Read the first part of the mikroC help menu and complete the exercises.
1. Complete the text using suitable key words from the mikroC help menu.

mikroC is a user-friendly and intuitive environment:

· The ______________________________ features adjustable Syntax Highlighting, Code Assistant, Parameters Assistant, Auto Correct for common typos, and the Code Templates (Auto Complete). 

· The ______________________________ (with Keyboard shortcut browser and Quick Help browser) is at your disposal for easier project management. 

· The ______________________________ displays all errors detected during compiling and linking. 

· The source-level ______________________________ lets you debug executable logic step-by-step by watching the program flow. 

· The ______________________________ is a fast, reliable, and easy way to create a project. 

· ______________________________ are syntax and context sensitive. 

· As with any modern Windows application, you may ______________________________ the layout of mikroC to best suit your needs. 

2. What are comments used for in programming?

3. What are the two ways that comments can be implemented in mikroC? Give one example of each.

4. How would the following statement be parsed in mikroC?

int /* type */ i /* identifier */;
5. What are the functions of Types in C?

6. What does the compile-time operator sizeof do?

7. What is the difference between fundamental and derived Types?
8. Complete the table with the correct Type.
	Type
	Size in bytes
	Range

	
	1
	0 .. 255

	
	1
	- 128 .. 127

	
	1
	- 128 .. 127

	
	1
	0 .. 255

	
	2
	-32768 .. 32767

	
	2
	0 .. 65535

	
	4
	-2147483648 .. 2147483647

	
	4
	0 .. 4294967295


9. What do we learn about floating-point Types from the help menu?

10. Translate the following key terms in English.

	1. integrirano razvojno okolje
	
	11. komentarji
	

	2. pregled


	12. 
	13. razčlemba
	

	3. okolje


	
	14. tipi
	

	4. urejevalnik kode


	
	15. rezervacija pomnilnika
	

	5. slovnica


	
	16. priredbe
	

	6. prevajanje


	
	17. cela nepredznačena, predznačena števila
	

	7. povezovanje


	
	18. št. s plavajočo vejico


	

	8. razhroščevanje
	
	19. polje


	

	9. potek programa
	
	20. kazalec


	

	10. po korakih
	
	21. knjižnica


	


mikroC IDE (teacher)

Read the first part of the mikroC help menu and complete the exercises.

1. Complete the text using suitable key words from the mikroC help menu.

mikroC is a user-friendly and intuitive environment:

· The CODE EDITOR features adjustable Syntax Highlighting, Code Assistant, Parameters Assistant, Auto Correct for common typos, and the Code Templates (Auto Complete). 

· The CODE EXPLORER (with Keyboard shortcut browser and Quick Help browser) is at your disposal for easier project management. 

· The ERROR WINDOW displays all errors detected during compiling and linking. 

· The source-level DEBUGGER lets you debug executable logic step-by-step by watching the program flow. 

· The NEW PROJECT WIZARD is a fast, reliable, and easy way to create a project. 

· HELP FILES are syntax and context sensitive. 

· As with any modern Windows application, you may CUSTOMIZE the layout of mikroC to best suit your needs. 
2. What are comments used for in programming?

To explain what the coding actually does, or to warn programmers of potential problematic areas in the coding

3. What are the two ways that comments can be implemented in mikroC? Give one example of each.

The C and C++ methods

C:

int i;    /*  define variable I  */

C++:
int i;   //  define variable
4. How would the following statement be parsed in mikroC?

int /* type */ i /* identifier */;

int i;

5. What are the functions of Types in C?

· to specify the initial memory allocation 

· to interpret the object’s bit patterns 

· to ensure that illegal assignments are trapped

6. What does the compile-time operator sizeof do?

· It allows the user to determine the size in bytes of any Type.

7. What is the difference between fundamental and derived Types?

Fundamental Types cannot be separated into smaller parts. Examples include void, char, int, float, and double. On the other hand, derived Types consist of pointers to other Types in any combination.

8. Complete the table with the correct Type.
	Type
	Size in bytes
	Range

	(unsigned) char
	1
	0 .. 255

	signed char

	1
	- 128 .. 127

	(signed) short (int)
	1
	- 128 .. 127

	unsigned short (int)
	1
	0 .. 255

	(signed) int
	2
	-32768 .. 32767

	unsigned (int)
	2
	0 .. 65535

	(signed) long (int)
	4
	-2147483648 .. 2147483647

	unsigned long (int)
	4
	0 .. 4294967295


9. What do we learn about floating-point Types from the help menu?

They include float, double and long double and mikroC considers them to be the same Types.

10. Translate the following key terms in English.

	11. integrirano razvojno okolje
	Integrated Development Environment (IDE)


	11. komentarji
	comments

	12. pregled


	overview

12. 
	13. razčlemba
	parsing

	13. okolje


	environment


	14. tipi
	Types

	14. urejevalnik kode


	Code Editor


	15. rezervacija pomnilnika
	memory allocation

	15. slovnica


	syntax


	16. priredbe
	assignments

	16. prevajanje


	compilation


	17. cela nepredznačena, predznačena števila
	signed and unsigned integers

	17. povezovanje


	linking


	18. št. s plavajočo vejico


	floating-point numbers

	18. razhroščevanje
	debugging


	19. polje


	field

	19. potek programa
	program flow


	20. kazalec


	pointer

	20. po korakih
	step-by-step

	21. knjižnica


	library


IDE Overview
mikroC is a user-friendly and intuitive environment:

· The Code Editor features adjustable Syntax Highlighting, Code Assistant, Parameters Assistant, Auto Correct for common typos, and the Code Templates (Auto Complete). 

· The Code Explorer (with Keyboard shortcut browser and Quick Help browser) is at your disposal for easier project management. 

· The Error Window displays all errors detected during compiling and linking. 

· The source-level Debugger lets you debug executable logic step-by-step by watching the program flow. 

· The New Project Wizard is a fast, reliable, and easy way to create a project. 

· Help files are syntax and context sensitive. 

· As with any modern Windows application, you may customize the layout of mikroC to best suit your needs. 

mikroC Language Reference
Comments

Comments are pieces of text used to annotate a program, and are technically another form of whitespace. Comments are for the programmer’s use only; they are stripped from the source text before parsing. There are two ways to delineate comments: the C method and the C++ method. Both are supported by mikroC.
You should also follow the guidelines on the use of whitespace and delimiters in comments discussed later in this topic to avoid other portability problems.

C comments

A C comment is any sequence of characters placed after the symbol pair /*. The comment terminates at the first occurrence of the pair */ following the initial /*. The entire sequence, including the four comment-delimiter symbols, is replaced by one space after macro expansion.

In mikroC,

int /* type */ i /* identifier */;

parses as:

int i;
Note that mikroC does not support the nonportable token pasting strategy using /**/. For more on token pasting, refer to Preprocessor Operators.

Types

C is strictly typed language, which means that every object, function, and expression need to have a strictly defined type, known in the time of compilation. Note that C works exclusively with numeric types.

The type serves:

· to determine the correct memory allocation required initially. 

· to interpret the bit patterns found in the object during subsequent access. 

· in many type-checking situations, to ensure that illegal assignments are trapped. 

mikroC supports many standard (predefined) and user-defined data types, including signed and unsigned integers in various sizes, floating-point numbers in various precisions, arrays, structures, and unions. In addition, pointers to most of these objects can be established and manipulated in memory.

The type determines how much memory is allocated to an object and how the program will interpret the bit patterns found in the object’s storage allocation. A given data type can be viewed as a set of values (often implementation-dependent) that identifiers of that type can assume, together with a set of operations allowed on those values. The compile-time operator, sizeof, lets you determine the size in bytes of any standard or user-defined type.
The mikroC standard libraries and your own program and header files must provide unambiguous identifiers (or expressions derived from them) and types so that mikroC can consistently access, interpret, and (possibly) change the bit patterns in memory corresponding to each active object in your program.

Type Categories

Common way to categorize types is to divide them into:

· fundamental 

· derived 

The fudamental types represent types that cannot be separated into smaller parts. They are sometimes referred to as unstructured types. The fundamental types are void, char, int, float, and double, together with short, long, signed, and unsigned variants of some of these. For more information on fundamental types, refer to the topic Fundamental Types.

The derived types are also known as structured types. The derived types include pointers to other types, arrays of other types, function types, structures, and unions. For more information on derived types, refer to the topic Derived Types.

Arithmetic Types

The arithmetic type specifiers are built from the following keywords: void, char, int, float, and double, together with prefixes short, long, signed, and unsigned. From these keywords you can build the integral and floating-point types.

Integral Types

Types char and int, together with their variants, are considered integral data types. Variants are created by using one of the prefix modifiers short, long, signed, and unsigned.

The table below is the overview of the integral types – keywords in parentheses can be (and often are) omitted.

The modifiers signed and unsigned can be applied to both char and int. In the absence of unsigned prefix, signed is automatically assumed for integral types. The only exception is the char, which is unsigned by default. The keywords signed and unsigned, when used on their own, mean signed int and unsigned int, respectively.

The modifiers short and long can be applied only to the int. The keywords short and long used on their own mean short int and long int, respectively.

	Type
	Size in bytes
	Range

	(unsigned) char
	1
	0 .. 255

	signed char
	1
	- 128 .. 127

	(signed) short (int)
	1
	- 128 .. 127

	unsigned short (int)
	1
	0 .. 255

	(signed) int
	2
	-32768 .. 32767

	unsigned (int)
	2
	0 .. 65535

	(signed) long (int)
	4
	-2147483648 .. 2147483647

	unsigned long (int)
	4
	0 .. 4294967295


Floating-point Types

Types float and double, together with the long double variant, are considered floating-point types. mikroC’s implementation of ANSI Standard considers all three to be the same type.
Floating point in mikroC is implemented using the Microchip AN575 32-bit format (IEEE 754 compliant).

The table below is the overview of the floating-point types:

	Type
	Size in bytes
	Range

	float
	4
	±1.17549435082 * 10-38 .. ±6.80564774407 * 1038

	double
	4
	±1.17549435082 * 10-38 .. ±6.80564774407 * 1038

	long double
	4
	±1.17549435082 * 10-38 .. ±6.80564774407 * 1038


Source: mikroC Help Menu
Professional Literacy Development: Architecture Part 1 – STUDENT HANDOUT
 TASK 1   Read the text and while reading, put the words in brackets into the correct form.

von Neumann Machine
The basic design of the modern, or classical, computer.

The concept was (1) ____________________ (FULL) articulated by three of the principal scientists involved in the construction of ENIAC during World War II—Arthur Burks, Herman Goldstine, and John von Neumann—in “Preliminary Discussion of the Logical Design of an Electronic Computing Instrument” (1946). Although many

(2) ____________________ (RESEARCH) contributed ideas directly or 

(3) ____________________ (DIRECT) to the paper, von Neumann was the principal author, and it is frequently cited as the birth certificate of computer science.

Among the principles enunciated in the paper were that data and instructions should be kept in a single store and that instructions should be encoded so as to be (4) ____________________ (MODIFY) by other instructions. This was an extremely critical decision, because it meant that one program could be treated as data by another program. The German engineer Konrad Zuse had considered and rejected this (5) ____________________ (POSSIBLE) as too dangerous for his Zuse computers. But its (6) ________________ (INCLUDE) by von Neumann’s group made possible high-level computer programming languages and most of the advances in software of the following 50 years. Subsequently, computers with stored programs were known as von Neumann machines.

One problem that the stored-program idea solved was the need for rapid access to instructions. ENIAC had used plugboards, which had the advantage of enabling the instructions to be read

(7) ____________________ (ELECTRON), rather than by much slower mechanical card readers, but it also had the (8) ____________________ (ADVANTAGE) of making ENIAC very hard to program. But if the instructions could be stored in the same electronic memory that held the data, they could be accessed as quickly as needed. One immediately obvious consequence was that future computers would need a lot more memory than ENIAC.

 TASK 2   Translate these key words into Slovene.

	English
	Slovene

	1. Central Processing Unit (CPU)
	

	2. fetch
	

	3. decode
	

	4. execute
	

	5. instruction
	

	6. register
	

	7. Program Counter (PC)
	

	8. Memory Address Register (MAR)
	

	9. address bus
	

	10. Random Access Memory (RAM) / main memory
	

	11. data bus
	

	12. Memory Data Register / Memory Buffer Register
	

	13. instruction register
	

	14. instruction set
	

	15. command
	


 TASK 3   Read the text and complete exercises 3A and 3B.

Fetch-Execute Cycle

The Fetch-Decode-Execute cycle describes the basic steps a CPU carries out to process an instruction. The picture below shows the general internal set up of the CPU:




 3A . Put the 6 steps of the FETCH process in the correct order.
FETCH

	No. (1-6)
	Steps

	
	The Memory Address Register triggers a  'read' signal that causes main memory (RAM) to place the instruction being asked for on to the 'Data Bus'.

	
	The Program Counter copies the address of the next instruction it contains into the Memory Address Register (MAR).

	
	The Memory Data register copies the instruction into the 'Instruction Register'.



	
	The instruction on the data bus is loaded into the Memory Data Register (also called Memory Buffer Register).

	
	The Memory Address Register places the address to be used on to the 'Address Bus'.




 3B . Now fill in the gaps using key words from the list. There is one word too many.
	execute
	Program Counter
	instruction set
	fetch

	instruction register
	commands
	decode
	CPU


DECODE
The (1) _________________ examines the instruction in the current instruction register (CIR) and 'decodes' it. This means a special part of the CPU called the (2) _________________ unit will make the rest of the CPU ready to carry out the instruction. It does this by issuing a series of 'micro-instructions'.
For example the instruction might say 'Add'. The decode unit understands what this means and gets the system ready to carry that instruction out. Every CPU has an (3) _________________ that defines what the decoder understands as legitimate (4) _________________. All software eventually ends up as a set of commands from within the instruction set.

EXECUTE
The instruction within the (5) _________________ is carried out (executed) by the CPU. The part that executes instructions is called the (6) _________________ unit.

RESET

Now that the CPU is executing an instruction, the (7) _________________ can now be reset to point to the next instruction.

This is the Fetch-Decode-Execute cycle that is present in every sequential processing computer.

Professional Literacy Development (G3A/B): Architecture Part 1 – TEACHER VERSION
 TASK 1   Read the text and while reading, put the words in brackets into the correct form.

von Neumann Machine
The basic design of the modern, or classical, computer. 
The concept was (1) FULLY articulated by three of the principal scientists involved in the construction of ENIAC during World War II—Arthur Burks, Herman Goldstine, and John von Neumann—in “Preliminary Discussion of the Logical Design of an Electronic Computing Instrument” (1946). Although many (2) RESEARCHERS contributed ideas directly or (3) INDIRECTLY to the paper, von Neumann was the principal author, and it is frequently cited as the birth certificate of computer science.

Among the principles enunciated in the paper were that data and instructions should be kept in a single store and that instructions should be encoded so as to be (4) MODIFIABLE by other instructions. This was an extremely critical decision, because it meant that one program could be treated as data by another program. The German engineer Konrad Zuse had considered and rejected this (5) POSSIBILITY as too dangerous for his Zuse computers. But its (6) INCLUSION by von Neumann’s group made possible high-level computer programming languages and most of the advances in software of the following 50 years. Subsequently, computers with stored programs were known as von Neumann machines.

One problem that the stored-program idea solved was the need for rapid access to instructions. ENIAC had used plugboards, which had the advantage of enabling the instructions to be read (7) ELECTRONICALLY, rather than by much slower mechanical card readers, but it also had the (8) DISADVANTAGE of making ENIAC very hard to program. But if the instructions could be stored in the same electronic memory that held the data, they could be accessed as quickly as needed. One immediately obvious consequence was that future computers would need a lot more memory than ENIAC.

 TASK 2   Translate these key words into Slovene.

	English
	Slovene

	1. Central Processing Unit (CPU)
	

	2. fetch
	

	3. decode
	

	4. execute
	

	5. instruction
	

	6. register
	

	7. Program Counter (PC)
	

	8. Memory Address Register (MAR)
	

	9. address bus
	

	10. Random Access Memory (RAM) / main memory
	

	11. data bus
	

	12. Memory Data Register / Memory Buffer Register
	

	13. instruction register
	

	14. instruction set
	

	15. command
	


 TASK 3   Read the text and complete exercises 3A and 3B.

Fetch-Execute Cycle

The Fetch-Decode-Execute cycle describes the basic steps a CPU carries out to process an instruction. The picture below shows the general internal set up of the CPU:




 3A . Put the 6 steps of the FETCH process in the correct order.
FETCH

1. The Program Counter copies the address of the next instruction it contains into the Memory Address Register (MAR).

2. The Memory Address Register places the address to be used on to the 'Address Bus'.

3. The Memory Address Register triggers a  'read' signal that causes main memory (RAM) to place the instruction being asked for on to the 'Data Bus'.

4. The instruction on the data bus is loaded into the Memory Data Register (also called Memory Buffer Register).

5. The Memory Data register copies the instruction into the 'Instruction Register'.

 3B . Now fill in the gaps using key words from the list. There is one word too many.
	execute
	Program Counter
	instruction set
	fetch

	instruction register
	commands
	decode
	CPU


DECODE
The (1) CPU examines the instruction in the current instruction register (CIR) and 'decodes' it. This means a special part of the CPU called the (2) decode unit will make the rest of the CPU ready to carry out the instruction. It does this by issuing a series of 'micro-instructions'.
For example the instruction might say 'Add'. The decode unit understands what this means and gets the system ready to carry that instruction out. Every CPU has an (3) instruction set that defines what the decoder understands as legitimate (4) commands. All software eventually ends up as a set of commands from within the instruction set.

EXECUTE
The instruction within the (5) instruction register is carried out (executed) by the CPU. The part that executes instructions is called the (6) execute unit.

RESET

Now that the CPU is executing an instruction, the (7) Program Counter can now be reset to point to the next instruction.

This is the Fetch-Decode-Execute cycle that is present in every sequential processing computer.


