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	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	45

	
	Seminars
	

	
	Practical exercises (school internships)
	30

	Total in-class work
	75

	Out-of-class work
	Homeworks and independent practice
	105

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	105

	TOTAL ACADEMIC WORK
	180

	ECTS credits in-class work
	2.5

	ECTS credits out-of-class work
	3.5

	TOTAL ECTS CREDITS
	6,0


	№
	Grade components

	% of the grade

	1. 
	Practical exam (examination in practical skills)
	50

	2. 
	Final exam
	50

	3. 
	
	

	4. 
	
	

	Outline of the course:

	In the moder scientific equipment the computerized Data Acquisition Systems (DAQ) and process control systems are widely used.  Microprocessors are used in the whole  chain – from the front-end where sensors are situated to the end where a computer system is usually installed to perform DAQ and data analysis. The lectures are aimed to give a basic knowledge for widely used devices and interfaces to the students in the Medical physics. However, the course is very useful also for the rest of the students in the Faculty of Physics. During the course the student get familiar with the IT basics, the architecture of the personal computers, Intel family microprocessors, various microcontrollers . The  analog to digital converters,   data transport protocols, and computer networks are also covered in the course.   


	Preliminary requirements:

	The students are expected to have some basic knowledge in electronics


	Key competences acquired:

	The aim of the course is to teach the students all necessary basis for independent work in this field.


Lessons plan 
	№
	Topic:
	Acad. hours

	
	Lectures
	

	1
	Introduction – data taking, automation, DAQ and process control.  
	2

	2
	Operation systems. System calls (open, close, read, write, etc.)
	2 

	3
	Port communications. Drivers and device types. 
	2

	4.
	Binary data codes. Floating point number representation. Overflow.  Binary codes. Gray code.   BCD, seven-segment and ASCII code. Logical elements. 
	2

	5.
	Microprocessors and their architecture. INTEL micropricessor family. Programming model: registers, ALU, buses. Memory addressing. Instructions and assembly language (X86 GNU Assembler). Stack. Interrupts. 
	2

	6.
	PC architecture: motherboard, ROM, RAM, chipsets (hubs), buses, peripheral devices.   
	2

	7.
	Microcontrollers. RISC vs CISC architecture. 
	3

	8.
	Sensors. Analog to digital converters. 
	2

	9.
	Analog to digital converters (ADC): main types and their characteristics. Digital to analog converters (DAC).  PWD modulation.
	2

	10.
	Connection lines and signals. TTL, ECL, PECL, NIM, LVDS, GTL, BTL, RS-232, RS-422/423, RS-485 standards. Optical links. 
	5

	11.
	DAQ and process control interfaces. SPI, I2C, LIN, USART, CAN. SWP.
	4

	12.
	Modular DAQ systems. NIM, CAMAC, VME, VXI modules and systems.  
	5

	13.
	Computer networks. Structure and topology. OSI models. TCP/IP. UDP.
	5

	14.
	Standard computer interfaces:  RS-232C, USB2.0, Centronix, Firewire, Ethernet. Wireless interfaces: IrDA, Bluetooth, , Wi-Fi, Wireless-USB, etc.
	4

	15.
	Comparison between different data transport interfaces.
	3

	
	Seminars/Practical exercises
	

	1
	Linux/UNIX system programming. System calls and programming I/O ports. 
	4

	2
	Using assembler instructions in C program. Assembler programming.
	4

	3
	Microcontroller programming with applications: temperature and voltage measuring.
	8

	4.
	Serial communication between a computer and a device via RS- 232.
	6

	5.
	Serial communication between a computer and a device via USB.
	6

	6.
	Modular systems for automated DAQ. 
	2


Topics Covered on the Final Exam
	№
	Topic

	1
	Introduction – data taking, automation, DAQ and process control.  

	2
	Operation systems. System calls (open, close, read, write, etc.)

	3
	Port communications. Drivers and device types. 

	4
	Binary data codes. Floating point number representation. Overflow.  Binary codes. Gray code.   BCD, seven-segment and ASCII code. Logical elements. 

	5
	Microprocessors and their architecture. INTEL micropricessor family. Programming model: registers, ALU, buses. Memory addressing. Instructions and assembly language (X86 GNU Assembler). Stack. Interrupts. 

	6
	PC architecture: motherboard, ROM, RAM, chipsets (hubs), buses, peripheral devices.   

	7
	Microcontrollers. RISC vs CISC architecture. 

	8
	Sensors. Analog to digital converters.

	9
	Analog to digital converters (ADC): main types and their characteristics. Digital to analog converters (DAC).  PWD modulation.

	10
	Connection lines and signals. TTL, ECL, PECL, NIM, LVDS, GTL, BTL, RS-232, RS-422/423, RS-485 standards. Optical links. 

	11
	DAQ and process control interfaces. SPI, I2C, LIN, USART, CAN. SWP.

	12
	Modular DAQ systems. NIM, CAMAC, VME, VXI modules and systems.  

	13
	Computer networks. Structure and topology. OSI models. TCP/IP. UDP.

	14
	Standard computer interfaces:  RS-232C, USB2.0, Centronix, Firewire, Ethernet. Wireless interfaces: IrDA, Bluetooth, , Wi-Fi, Wireless-USB, etc.

	15
	Comparison between different data transport interfaces.
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�	 Depending on the course specificity and on the requirements of the teacher, other types of activity can be added or the unnecessary ones can be removed. 






