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Abstract 
Explain here the most significant developments, results or conclusions about the exercise. Use the remaining space in this sheet (200 words maximum). 
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[bookmark: _Toc194209019][bookmark: _Toc496818460]Project specifications 
[bookmark: _Toc496818461]Specifications 
The idea is to design a combinational system able to add and subtract 10-bit two’s complemented binary numbers. The circuit includes zero (Z), sign (S) and overflow indicators or flags (OV). 

[bookmark: _Toc496818462]Truth table 
Normal text
[bookmark: _Toc496818463]Example timing diagram 
Normal text and reference to the Fig. 1. 

[bookmark: _Ref495767724]Fig. 1 Example of a timing diagram showing several operations of the circuit. 

[bookmark: _Toc496818464]Theory 
Explain whatever you consider important referring adding and subtracting binary numbers. For instance, this cross-reference ‎[4] is the Wikipedia entry for two’s complement (2C) numbers. 

[bookmark: _Ref279050663]Fig. 2 This is an example of picture caption. 


(Remember to reference all the copied and adapted materials from the web).


Consider using the Proteus circuit in P4 ‎[5] to try some input vectors. 
Consider solving these operations below in 2C, so that you learn about the arithmetic and different results and flags’ values. 

A) (+234) – (-133) 
B) (-199) + (+216)
C) (-512) + (+511)
D) (+12 ) + (-511)
E) (+12 ) - (-511)


[bookmark: _Toc496818465]Planning 
[bookmark: _Toc496818466]Hierarchical block diagram 
This Fig. 3 is an example of picture representing a plan or a diagram. It can be scanned from an sketch in a sheet of paper. 
[image: ]
[bookmark: _Ref261033688]Fig. 3 Example of hardware and software blocks involved in the design.

[bookmark: _Toc496818467]Design phases
[bookmark: _Ref277686907]Which blocks or components are you going to design first? 

[bookmark: _Toc122241377][bookmark: _Ref253346471][bookmark: _Toc496818468]Development
Run EDA tools for synthesis specifying a target chip (FPGA or CPLD). 


[bookmark: _Toc496818469]Test and verification 
Run EDA tools for simulation using a VHDL test bench. 

[bookmark: _Toc496818470]Functional simulation 
Demonstrate using a logic analyser that the circuit works as expected.  

[bookmark: _Toc496818471]Gate-level simulation 
Calculate and measure the maximum speed of computation/operation and discuss the results. 

[bookmark: _Toc496818472]Conclusions
Write a summary of the main features and conclusions of this project. 

[bookmark: _Toc496818473]References 
Books. 

[1] [bookmark: _Ref471129735][bookmark: _Ref128379056]Ercegovac, M., Lang, T., Moreno, J. H., Introduction to digital systems, John Wiley & Sons, 1999, John Wiley & Sons, 1999.This is the book's web. Chapter 10 deals with arithmetic circuits. 
[2] (Add new books)

Web pages. 

[3] http://digsys.upc.es. This former ED unit 1.12 contains descriptions of arithmetic circuits. 

[4] [bookmark: _Ref495767634]Two’s complement: https://en.wikipedia.org/wiki/Two%27s_complement 

[5] [bookmark: _Ref496817961]8-bit two’s complement adder/subtractor solved in the Proteus simulator: http://digsys.upc.es/csd/P03/Adder_subtractor_8bit.pdsprj  

[6] (Add new web references)
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