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Course Name תכן לוגי  /From Transistors to Computer systems 

Code: 3501802 

Year and semester: 2019-2020 א 

Credits & Hours 3 3 

Prerequisites 
 Computer Structure and Programming  
 Digital systems מערכות ספרתיות 

 

Lecturers Details 

Dr Yigal Hoffner yigal.hoffner@gmail.com Office hours: Before and after 
lecture 

Teaching Assistant    

 

Course Details 

Course Objectives The course takes the student from the transistor, through logic gates, 
combinational and sequential circuits, to computers. The lectures cover the 
entire range of related concepts and mechanisms and show how they are 
connected to provide the basic functionality of a computer system.  
This is your chance to grasp the magic of how one of the most amazing 
inventions of the 19th and 20th centuries works! 

Course Description 

 

Starting with the structure and functioning of a transistor, the course explains 
the way simple logic gates work and how combinatorial and sequential logic 
circuits such as flip-flops, registers, counters and tri-state buffers can be built 
out of them. These are used to construct the units that are necessary to build a 
computer: a register set, memory units, arithmetic, logic and shift units and a 
bus system to connect them all. The control logic needed to animate and 
manage the entire resulting structure is also studied. 
 
The design of a simple but usable CPU is used to show how the instruction-cycle 
can be implemented and how each assembly-instruction can be broken down 
into a sequence of micro-operations and then realised by the related hardware. 
The students are thus exposed to the way each of the instructions they used in 
the previous course are actually implemented and carried out.  
 
The course sets the basis for a broader discussion of computer architecture that 
follows in the Computer Architecture course. 

Learning Methods 

 

The course will consist of: 

 Frontal lectures accompanied by slides.  

 8 Exercises.  

Learning Outcomes  Basic understanding of the technology of computer systems and the way 
the CPU works. 

Course At least 60 in the final exam 
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Requirements 

Grading    The calculated course grade consists of the following (this may be subject to 
change):  

1. Mid-term Quiz: a quiz may take place during the semester, depending 
on progress. The quiz will contribute ~10-15% (at the lecturer's 
discretion) towards the final grade. Attendance is compulsory! 

2. Final Exam: will contribute 85-100% (at the lecturer's discretion) 
towards the final grade. 

Class Attendance Attendance is mandatory according to the department's regulations. 

 

Course Plan- List of Topics 

Week Topic Reading/Assignment 

Introduction and revision  

1 The Transistor as a switch  

2 Digital circuits  

3 Combinational circuits  

4 Standard combinational components  

5 Latches and flip-flops  

CPU oriented technology  

6 
Sequential circuits and standard sequential components: 
registers, counters 

 

7 Register transfer language and micro-operations  

The Mano CPU   

8 Basic CPU organisation and design  

9 
Instruction set - format & codes,  the instruction cycle, timing 
and control, memory and non-memory reference instructions 

 

10 
The Control Unit, the Registers and Flags, the ALU, the Bus, 
basic I/O & interrupts 

 

Advanced topics (depending on the course progress)  

11 Modifying and enhancing the Mano CPU  

12 I/O devices: A-D and D-A devices, parallel and serial I/O devices.  

 

 

Bibliography 

The course will be based on material from the following books: 

 M. M. Mano, Computer System Architecture, Prentice Hall, Third edition, 1993 

 P. J. Thewlis and B. N.T.  Foxon, From logic to computers, Blackwell Scientific Computer 
Science Texts, 1983 

Additional material: 

 הוצאת האוניברסיטה הפתוחהמערכות ספרתיות ,  
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 B. S. Walker, Understanding Microprocessors, MacMillan Computer Science series, 1981 

 M. M. Mano and Kime, C. R., Logic and computer design fundamentals, 
Pearson/Prentice Hall, 2004 

 J. L. Hennessy and D.A. Patterson,  Computer organization and Design, The Hardware 
Software Interface, Elsevier, 2005 

 J. Wakerly, Digital Design Principles and Practices, 4th Ed., Prentice Hall, 2005. 

 W. I. Fletcher, An Engineering Approach to Digital Design. Englewood Cliffs, NJ: 
Prentice-Hall, 1980. ISBN: 0132776995. 

 

 

 

 


