
CS222: Computer Architecture

Instructor:
Dr Ahmed Shalaby http://bu.edu.eg/staff/ahmedshalaby14#

الاخلاق-الادب -الاحترام 
الدكتور-المعيد -الطالب 

http://bu.edu.eg/staff/ahmedshalaby14


Verilog HDL 

• FPGA.

• Verilog

– Introduction to Verilog HDL.

– Verilog Basics.

– Combinational modeling. 

– Sequential modeling.
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Reconfigurable Architectures

• Filed Programmable Devices

❑ Simple

▪ Programmable logic Devices ( PLD )

❑ Complex 

▪ Complex Programmable Logic Devices ( CPLD )

▪ Field Programmable Gate Array  ( FPGA )
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Programmable logic Devices
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Logic Functions

Relatively small FPD that contains one or two levels

of programmable logic—an AND plane and/or an

OR plane.



Complex PLD 
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• Arrangement of multiple SPLD-like blocks on a single chip.

• Programmable PLD Blocks,  Programmable Interconnects



FPGA
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• Logic Functions implemented in Look Up Table.

• Flip-Flops (Register). 

• Multiplexers



FPGA - LUT
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• LUT contains Memory Cells to implement small logic functions

• Each cell holds ‘0’ or ‘1’ .

• Programmed with outputs of Truth Table

• Inputs select content of one of the cells as output

• Configured by re-programmable SRAM memory cells



General FPGA Layout
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• Composed of:

– LEs (Logic elements): perform logic 

• LUTs (lookup tables): perform 

combinational logic

• Flip-flops: perform sequential 

logic

• Multiplexers: connect LUTs 

and flip-flops)

– IOEs (Input/output elements): 

interface with outside world

– Programmable interconnection:

connect LEs and IOEs

– Some FPGAs include other building blocks such as multipliers and RAMs



FPGA – Design Flow

• Reading Specs  and Define the full definition of the problem 

• Detailed Specs and architecture of the project.

• Behavioral design 
– High level Description of Logic Design.

– Schematic.

– State machine.

– Flow chart.

– Block diagram.

• Function Verification ( Pre-Synthesis Simulation ).

• Synthesis - Target FPGA Device.

– Place 

– Route

• Timing Verification ( Post-Synthesis Simulation ).

• Device Programing.
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Altera’s Quartus II



Synthesis 

• Synthesis is an automatic method of converting a higher level 
of abstraction (RTL) to a lower level of abstraction (gate level 
Netlists).

• Synthesis produces technology-specific implementation from 
technology-independent HDL description.

• Not all HDL can be used for synthesis. There are the HDL 
subset for synthesis and synthesis style description.

• Synthesis is very sensitive to how the HDL is written

o Good design is still the responsibility of the designer.

o Junk in - junk out
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System Level Synthesis
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Verilog Comprehensive - Doulos 2001 13

Silicon Run

https://www.youtube.com/watch?v=hbxVzq2Nxp8


Verilog 

Overview

Verilog Comprehensive - Doulos 2001 14



Verilog Overview 

• To become familiar with the basic features of the Verilog Hardware 

Description Language.

• Topics:

o Modules.

o Ports.

o Continuous assignments.

o Hierarchy.

o Logic Values.

o Test fixtures.

o Initial blocks.
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Verilog

Basics
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Verilog Basics

• To become familiar with more basic features of the Verilog Hardware 

Description Language.

• Topics:

o Numbers.

o Formatted output.

o Timescales.

o System Functions ( $stop and $finish ).

o Wires and Regs.

o Operators and expressions.

o `define and `include.

o Conditional compilation.

o Parameters.

o Hierarchical names.
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