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Abstract  

In operation an example of creation of the project of a random access memory on the basis of the programmable logic integrated circuit 
(FPGA) in the environment of an automated design engineering system (CAD) of QUATUS II (Altera), which supports all design stages 
of digital devices on the basis of programmed and reconfigurable logic is reviewed. For the description of behavior of the designed device 
language of the description of the Verilog equipment which is widely applied during creation of projects on a basis of FPGA is used. With 
the help of a CAD of QUATUS II compilation of the project is executed, the RTL diagram of a random access memory is synthesized and 
received executed its functional simulation. 
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1 Introduction 

Automated design engineering system (CAD) of Quartus II 
developed by Altera, it is intended for design of digital 
devices with a high level integration at a basis of the 
programmable logic integrated circuit (FPGA). The CAD of 
Quartus II supports all design stages of digital devices on the 
basis of programmed and reconfigurable logic: creation of 
the project, compilation of the project, logical project 
implementation in RTL (register transfer language), 
simulation and programming of FPGA [1-3]. FPGA is 
represented by digital integrated microcircuits which consist 
of a set of programmable logical valves and programmable 
connections between these valves. Now on a basis of FPGA 
which contain millions of logical valves any complexity can 
create digital devices practically. 

In Quartus II CAD input of the diagram or description 
of the designed device can be carried out text or circuit by 
methods [2, 3]. In case of a circuit method by means of the 
graphics editor CAD Quartus II it is necessary to draw a 
project logic in the form of the diagram. In case of a text 
method input of the description of the diagram is carried out 
with use of languages: VHDL (Verilog Hardware Design 
Language), AHDL (Altera Hardware Design Language), 
Verilog and System Verilog [3]. In this operation for the 
description of behavior of the designed device we use 
language of the description of the Verilog equipment which 
is widely applied during creation of projects on a basis 
FPGA. Use of the Verilog language, on comparing with a 
circuit method of the project description, leads to essential 
abbreviation of a design cycle digital devices, to reduction 
of time expenditure and cost of development as throughout 
all development cycle FPGA is used same. 

2 The objective 

Mastering of the main methods of creation of the project on 
FPGA in the environment of QUARTUS II CAD with use 
of language of the description of the Verilog equipment, 
obtaining practical skills of synthetizing and simulation of a 
random access memory and check of results of a firmware 
of a chip FPGA on DE0–CV board. 

3 Solution  

For creation of the project of a random access memory we 
launch the Quartus II Altera system. In a dialog box of NPW 
we specify a way where will settle down the project, a name 
of the project and a name of the module – the principal file of 
the project. We select necessary parameters of a chip from a 
window of a choice of family and the FPGA type of the 
Cyclone V family, FBGA casing type, quantity of outputs of 
a chip (484), a class of speed (7), we specify on DE0-CV 
board chip type FPGA 5CEBA4F23C7. We create the text 
file in language of the description of the Verilog equipment 
and we save it with extension of *.v (ram.v) in folder/ram. 

We execute compilation of the project and we realize it 
at the level of RTL. The compiler Quartus II analyzes the 
project regarding errors, synthesizes the logic diagram, sets 
up the project under the Altera device and generates output 
files for simulation, time analysis, creation of the software 
and programming of the device. The compiler creates files 
for programming and configuring Altera FPGA. For 
compilation of the project we select Processing from the 
menu choose Processing > Start Compilation or click an 
icon at a toolbar. In case of errors we will correct the HDL 
description and we repeat compilation. In case of successful 
compilation we click in the menu Tools > Netlist Viewers > 
RTL Viewer and we receive the diagram of the projected 
random access memory at the level of RTL. We save this 
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diagram in the ram folder in a format *. pdf (ram.pdf). 
We execute the functional simulation of the project and 

we check correctness of operation of a random access 
memory in terms of logic and circuit designers. We set 
parameter values: finite interval of time of simulation, value 
of a clock signal clk and other input signals necessary for 
simulation. We realize start of process of simulation of a 
random access memory by means of the command 
Simulation> Run Functional simulation or toolbar buttons 

. After the end of simulation we receive results of the 
functional simulation. 

Further in operation the primitive (character) of a 
random access memory is created. For implementation of 
development in a specific chip FPGA are specified to what 
outputs of a chip it is necessary to connect the input and 
output signals which are available in the project. 
Configuring of a chip, a project firmware is executed. The 
firmware of the project includes: setup of the device by 
means of which programming, and programming of a chip 
will be carried out. Results of a firmware FPGA are checked 
on DEO–CV board. 

4 Conclusions  

For project implementation of a random access memory the 
chip FPGA 5CEBA4F23C7 of the Cyclone V family is 

selected and DE0-CV board is used. On the basis of this chip, 
its operation is developed at the level of the RTL diagram of 
a random access memory and simulated. The clock pulse of 
clk is created by means of the Push-button button, and 
remaining input signals are created by means of slider 
switches of a board DE0-CV connected to inputs FPGA. For 
check of operation of a random access memory its outputs 
are connected to the LED’s located on a demonstration 
board of DE0-CV. 

In the course of execution of the job:  
1. the text description of the ram module in language of 

the description of the Verilog equipment is developed; 
2. the diagram of a random access memory at the level 

of RTL is synthesized; 
3. the primitive (character) of a random access memory 

is created; 
4. the functional simulation of the synthesis circuit of a 

random access memory is executed and time 
diagrams are constructed; 

5. configuring of a chip FPGA is executed and its 
operation on a board is checked, violation of 
insulation of processes (virtual machines), basic 
principle of virtualization; 

Results of the real operation can be used in case of a 
penetration of other digital devices on FPGA in the 
environment of Quartus II CAD with apFPGAation of 
language of the description of the Verilog equipment 
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