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ÅDeeds (Digital Electronics Education and Design Suite)

Å It is developed at DITEN (ex DIBE), University of Genoa.

ÅThe suite is composed by three simulators and a wide 
collection of associated learning material to learn-by-doing 
and practice with:

o Combinational and sequential logic networks

o Finite state machine design

o Embedded microcomputer interfacing and programming

o FPGA programming (exporting projects to EDA tools) 

https://www.digitalelectronicsdeeds.com

Introduction

https://www.digitalelectronicsdeeds.com/
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ÅDeeds-DcS Digital Circuit Simulator

ÅDeeds-FsM Finite State Machine Simulator

ÅDeeds-McE Microcomputer Emulator 

Deeds: the simulation tools

Å The three simulators are fully integrated, 

to design and simulate digital systems

with standard logic, finite state machines

and microcomputers.

Å Extensive Learning Materials are 

available on the web site

Å Projects can be exported in VHDL.

Å Projects can be tested on FPGA.
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Deeds website

https://www.digitalelectronicsdeeds.com

https://www.digitalelectronicsdeeds.com/
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Deeds website: Learning Materials
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Deeds website: FPGA Tutorials and Labs

Link

https://www.digitalelectronicsdeeds.com/learningmaterials/labtopics.html#fpgatutorial
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Books ódigital contentsô:  FPGA exercises

Link:

https://www.digitalelectronicsdeeds.com/ipsd/enipsd.html
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Deeds web site: FPGA in the books  (2)

Link:

https://www.digitalelectronicsdeeds.com/ipsmp/ipsmp.html


DITEN ïUniversity of Genoa ïItaly 9

Deeds: books online support  (an example, 1)

Link

https://www.digitalelectronicsdeeds.com/ipsd/enipsd_c9.html
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Deeds: books online support (an example, 2)

(Sorry, this web page 

is in Italian.

The English version 

will be available soon)

A Musical Box 

on FPGA (it 

uses a DMC8 

microcomputer).

Link

https://www.digitalelectronicsdeeds.com/ipsmp/ipsmp_c5.html#MusicalBox
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Deeds:  books online support  (an example, 3)

(Sorry, this web page 

is in Italian.

The English version 

will be available soon)

A Stepper-motor

controller (it

uses a DMC8 

microcomputer).

Link

https://www.digitalelectronicsdeeds.com/ipsmp/ipsmp_c5.html#StepperMotor
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Approaching FPGA programming

12

ÅOur experience in teaching a first 

year course of digital design 

shows that the introduction of 

Field Programmable Gate 

Arrays (FPGA) is advisable and 

very attractive.

ÅStudents demonstrate a better 

interest for the topics, if they can 

really verify the circuits they 

study and design. 
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Bread-board and FPGA

13

ÅTraditional bread-board based 

prototyping is replaced by FPGA 

programming.

ÅBread-board returns on the scene as a 

complement for those cheap FPGA 

boards that presents less I/O devices.
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Introducing digital systems with HDL? 

ÅAt professional level, FPGA programming is usually 

performed using Hardware Description Languages (HDL). 

ÅWe are somehow critical of the current trend of introducing 

digital systems with HDL in a first course.

14
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HDL may hide basic issues from beginners

ÅIt is not easy to build good 

foundations on logic design just 

by completely migrating the 

traditional schematic, simulation 

and bread-board based 

prototyping to VHDL based 

FPGA design flow. 

ÅSuch approach has many 

advantages, especially for 

complex systems.

ÅHowever, we think it may hide 

important basic issues and 

concepts from beginners. 

15
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Making FPGA available to beginnersé

ÅDeeds makes the process of 

FPGA configuration 

straightforward and compatible 

with the beginnersô skills. 

ÅIt overcomes the prerequisite of 

some proficiency in high-level 

programming languages.

ÅIt allows to configure FPGA boards 

for testing starting with traditional 

schematics-based entry, generally 

appreciated by beginners.

16
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FPGA configuration with Deeds

ÅDeeds integrates FPGA 

configuration and testing 

into its design and 

simulation flow.

ÅThis feature makes digital 

design, including 

microprocessor 

programming, demonstrable 

through FPGA boards. 

ÅAt the present moment a 

dozen of commercially 

available FPGA boards are 

supported.

17

At the moment, only Intel (ex Altera) FPGA chip are supported.
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Programming FPGA in a transparent way

ÅStarting from Deeds, students can 

compile their project into an FPGA, 

leaving in the background the 

operations performed by the FPGA-

specific development software. 

ÅThe intention is not to exemplify 

FPGA programming via high-level 

synthesis languages, but to allow a 

direct implementation on FPGA of 

Deeds projects.

18
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The óTest on FPGAô window (1)

The Test on FPGA

window allow to 

specialize VHDL 

conversion for a 

particular FPGA 

board, generating 

all the specific 

Project Files, 

starting from the 

Deeds project.

19

Components, FSM and Microcomputers are exported in 

behavioral VHDL code, while the top level schematic is 

converted in structural VHDL.
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The óTest on FPGAô window (2)

ÅThe user selects each 

I/O termination in the 

Deeds schematic (see 

on the left), with the 

purpose of associating 

it to a device or 

resource available on 

board (on the right).

ÅAssociations can be 

done in advance by 

teachers.

20

ÅIn the present example, a clock resource on the FPGA 

board has been associated to the clock component in the 

Deeds schematic (assigning a clock frequency of 1KHz).
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The generated VHDL code

ÅWhen the conversion ends, the VHDL files are presented to 

the user through a dedicated window.

21

ÅUsers with a good 

VHDL familiarity can 

export, edit and re-use 

the generated code in 

a professional design 

tool of their choice.

ÅThe VHDL generator  

builds also the project 

files required by the 

FPGA specific tool.
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Now we can launch the FPGA tool

ÅAccording to the associations between the schematic and 

the board devices, Deeds defines all FPGA pins and board 

connections (in the generated project files). 

22

ÅOnce terminated 

the project 

generation, the

user is invited to 

launch the FPGA 

software specific 

for the chip 

(Quartus® II).
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The role of the specific FPGA tool
ÅNow we have the project files opened in Quartus® II, ready 

to be processed (1).

ÅThe student needs only to compile them (2); no operation 

on the VHDL code is needed by the beginner.

23

ÅFinally, the 

student will 

load the 

project 

binaries into 

the FPGA 

board, 

using the 

programmer 

command (3).


