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« The enormous and growing complexity of today’s digital
systems Is putting new demands on education.

« EDA techniques are the core of a digital system
development process, while traditional design and
prototyping have lost their roles.

« EDA techniques are finding their way in engineering
education.

 Professional EDA tools are available at very favourable
conditions for educational institutions, and successfully used
INn engineering courses.
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A growing number of teachers introduce Hardware
Description Languages and EDA tools in basic, introductory
Courses.

Beginner students do not possess the skills and the frame of
mind of the professional designers, whom the EDA tools are
made for.

We suspect that the use of professional tools and Hardware
Description Languages in introductory courses may hide
from learners important basic issues.

Nevertheless, to achieve some familiarity with EDA
techniques iIs a necessary target of a digital design course,
even an introductory one.

Symposium on Embedded Systems and Applications




« The design and simulation suite that we developed, Deeds,
represents our answer to the question: how?

» Deeds embodies our pedagogical approach to teaching and
learning digital design “from zero to one”

e Our target is to prepare students to the use of current and
future EDA tools by building a solid understanding of the
principle of digital design.

 This means to guide a learner, with no previous knowledge,
typically in a one year long course, to achieve the foundation
for designing embedded systems.

Symposium on Embedded Systems and Applications
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* Deeds Is developed at DIBE, University of Genoa

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

0 Combinational and sequential logic networks
0 Finite state machine design
0 Embedded microcomputer interfacing and programming

Symposium on Embedded Systems and Applications
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o d-DcS Digital Circuit Simulator
e d-FsM Finite State Machine Simulator
 d-McE Microcomputer Board Emulator

* The three simulators are fully integrated

|t is possible to design and simulate digital systems composed
by standard logic, finite state machines and microcomputers

It is therefore possible to understand the interaction among the
hardware and software components of embedded systems

Symposium on Embedded Systems and Applications
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Deeds: the learning

laboratory session B Mo A Sonlog- Sl S 1
Deeds el of 3 demples (102 | W

This project recuires the Deeds simulator installed on your PC. You can
download Deeds here.

Verify the behavior of the 1->2 demultiplexer represented in the figure below,
using the Deeds Digital Circuit Simulater (d-D¢S). Click on the figure to open in

[ e m ati CS an d the d-DcS a trace of the network's schematic, and then complete it to obtain the

schematic below:

|ects are connected to =
Ing and simulation

A

1

The web pages guide the |
learner in executing the :

While completing the drawing, you should also name the Input and Output

aSS I g n m e nt components (click on the properties command gl on the d-DecS tooolbar,

then click on each IO component to be named).

Completato
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5, Deeds Home Page - Mozilla Firefo

Eile Modifica Visualiza Cronologia Segnalibri  Strumenti 2
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E lectronics

E ; Topics
duication & {click on a fopic fitie fo open it in the Deeds Assisfant)

D . Introduction to digital electronics Download
esign
Introduction to the Deeds Digital Circuit Simulator 00010...

S ] Analysis of simple logic gates 00020...
uite

Multiplexers and Demultiplexers Download

o - Analysis of a multiplexer (2 to 1) 00030...
Analysis of a demultiplexer (1 to 2) 00040...
@ Last News

@ What Is Deeds? Analysis of a simplified shared-line communication channel 00050...
@ The Environment
@ Screen Shots Applications of Boolean Algebra Download
@ Learning Materials
@ Authors Analysis of a multi-level logic network 00060...

@ Version Notes ) )
@ Downloads Design of a programmable logic gate 00070...

@ Documents Synthesis of a boolean function 00080...

Functional analysis of a two-level combinational network 000%90....

Analysis and design of multiplexer-based combinational networks 00100...

Arithmetic circuits Deownioad
Design of a sign converter 00110...

Completato



$, Deeds - Exercises (by topic) -

File Modifica

Deeds:

lozilla Firefo

r
af

Misualizza Cronologia Segnalibri  Strumenti

proj

C X & [ @(Q’http:/fmw.esng.dibe.u

nige.it/deeds/Learnin 97 -

G-

Google

Introduction to Finite State Machines

g a synchronous counter as Finite State Mag

Reverse-engineering a synchronous sequential circuit

Design of a synchronous mod-5 up/down counter

Design of a simple serial line receiver

Design of finite state machines

Design of a timing sequence generator
Design and synthesis of a 3-bit up-counter for signed

Design of a serial data processor

Design of FSM-based digital systems
Design of a serial line receiver

Design of a senal-programmable pulse generator
Design of a programmable square-wave generator

Micro-computer systems: introduction to

Introduction to the Deeds Micro Computer Emulator

Analysis and tracing of a simple assembly program

Analysis and tracing of a simple anthmetic program

Analysis and tracing of a simple de-cryptographic prog

Accessing tables in RAM memory

Completato
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$, DEEDS Laboratory Session - Mozilla Firefox
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This project requires the Deeds simulator installed on your PC. You can download Deeds here.

[E

Introduction to Finite State Machines
Re-thinking a synchronous counter as Finite State Machine (FSM)

The following network is a Synchronous Up/Down Binary Counter. Click on the figure to open it in

the d-DcS:
Sk
_) —pox

K & Op—a

&

J mQ
P Chk

K & Qp—a

D

K & Qp—a

TC_down

) D—1]

The input Down sets the direction of the count (up ='0', down ='1"). The output TC_Up (Terminal
Count, 'Up'direction) is activated to "1" when the up count reaches the maximum number; instead,
the output TC_Down (Terminal Count, ‘Down' direction) is activated when the dow» count

reaches zero. Verify such behaviour with the timing simulator E

esrg
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Deeds: the d-DcS Digita

1:i Digital Circuit Simulator, - [Lab_12_es_02c.pbs]

Edit View Tools Circuit Simulation Deeds Options Help
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P

¢ In the interactive animation 1% Digital Circuit Simulator - [ex00220_1.pbs]

mo de th e Si mulator File Edit View Tools Circuit Simulation Deeds Options Help
DS H& ®Q

processes input commands
and displays output values

 The input components, on
the left of the figure, are a
clock and a logical level
generator

* The level generator is
represented as a switch,
toggled by a mouse click

 The clock can be activated
edge by edge or continously

» Output components display
the values of the selected
nodes (four in the figure)
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File Edit Yiew Tools Circuit Simulation Options Help

he L& - iJ'QQ \:;é'“h

RX MSF
Controller

! LINE_IN

ol

 RXCK RESET
a1, RX_CK

! RESET ) @ Controller

; ﬁl State
10 | TCB

: LDB
< CKS
Show/Hide the eror checl LINE_IN
RX_DATA

Controller
—— TCBLDB —DOI
L CKS

iz d-DcS - Timing Diagram -

(Timing Interval Simulation mode)
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 Timing diagram

simulation is the most
common tool to check
circuits’ functionality

* d-DcS Simulation

features are similar to
those of professional
tools

* Clock and input signals

can be easily edited

« Several input sequences

can be saved with the
circuit file.

 Saved sequences are
useful for testing
purposes and, in
general, for educational
applications

rms and Applications
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* Finite state
machines (FSIV)
are designed with
ASM charts

* Algorithms can be
functionally tested
(with a timing
diagram), without
circuit syntesis

e AFSM produced
with the d-FsM tool
can be used as a
component by the
d-DcS

 AFSM can also be
exported in VHDL
language, to allow
reusing it in
professional design
tools

\ A

University of Genoa

iz Finite State Machine Simulator - [ex00531_1_sol.fsm]
File Edit View Simulation Window Help

D E .-:'::. & l\?' P Q Q
ﬁ* ASM State Chart
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Deeds: the d-FsM to VHD

-- State

Register

REG: process( Ck, Reset )

begin

if (Reset = '0') then

State <= state_w;
elsif rising edge(Ck) then
State <= Next_State;

end

if;

end process;

-- Outputs Combinational Logic

OUTPUTS: process( State, GO, TC )

begin
-- Set
LCN <=
LDS <=
CKS$ <=
END <=

-- Set

when

when

when

when

when

when

when

when

output defaults:

gl
lol;
'0';
L L

output as function of current state and input:

CASE State IS

state b =>
LCN <=
LDS <=
state_d =>
CKS <=
state_f =>
CKS <=
state_h =>
CKS <=
state_m =>
CKS <=
state_o =>
CKS <=
state_s =>
END <=
O0THERS =>
LCN <=
LD5 <=
CKS <=
<=

1,
Ill;

o R
"Lt
e B
"1t

Ill;

\ ] electronic systems and networking
ag dibe - university of genoa - italy
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e The d-McE micro-computer
emulator is based on an 8-
bits microprocessor, RAM
and ROM and a simple
parallel input/output port
system

» It interfaces the external
world through four input and
four output parallel ports

* Address and data busses are
not available outside, but
port control signals are
available to extend the ports

» Clock, Reset and Interrupt
signal are available

\ A

University of Genoa

« DMC8 Short Guide c=orey X

Avrithmetic (16 bits) ] CPU Control | Jump ] Subprogram Call and Retun ] Shift and Rotate ] Bit

[ Input/Output | AIfabelicaIUlder] NurnEIicaIOIdell ASCI codel

{ DMC8 Microcomputer Architecture | DMCS Processor Architecture | DMC8 Input Port | DMCS Output Port | Load (8 bits) | Load (16 bits) | Arithmetic/Logic (8 bits) |

DMCS8 Microcomputer Architecture

:
]

-

ad Uy | |ciock
Reset Gen| |Clock Gen =y — = =
Control Logic T 1. T T

._,E)MCS |’Flnsh Static

0.0Mhz

CPU ROM RAM Input Input Input Input \

R.‘M__D— 8 bit 32kB 32kB IA B Ic ID
@ 4 ﬂ LN ﬁ 4 ﬁ
< Address Bus :

vl | IS | | S | V4
< Data | Bus

\', v \', —_— — —_— - | — —_— : :

nt

[~
L~

J

)

)
m

Control Bus

Output Output Output Output
Port 0A Port OB I:ort oc IIort oD

0Cz.0 0Dz,

]

RsOut CkOut intA  Sync OA; o OBz o
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Deeds: the CPU a

“ DMC8 Short Guide.

Adithmetic (16 bits) | CPU Control | Jump | Subprogram Call and Retum | Shift and Rotate | Bt | Input/Output | Alfsbetical Order | Numerical Order | ASCII code |
DMC8 Micracomputes Architecture | DMCE Processor Architecture | DMCB Input Port | DMC8 Output Part | Load (8 bits) | Load (16 bits) | Arithmetic/Logic (8 bits) ||

DMCS Processor Architecture

Internal Data Bus

Acc. @ Flags @ T

A | F

" electronic systems and networking group
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* Micro Computer Emulator - [Ex01068_1_sol.mc8]

File Edit Project Crul=tior Options Wiew Help

==

Board Editor I Debugger I

DS {2 | Q(ala|B

I3

.
.

; Reset and Interrupt links

.
’

ORG
JP
ORG
JP

0000h
START
0038h
INTERRUPT

;Reset

;Interrupt

s==
; Main Program
;==

wlbd] (58

ORG
LD

;Initialization:

CALL
LD
LD
w
EI

* |MAINLOOP: LD

OR

0100h
5P,0FFFFh

;Init. Stack Pointer

variables, ports, interrupt

CLRLEDS
(VALUE) , &
(DISABLE) ,A
A, (RXDATA)

A, (DISABLE)
A

;init received value

;reset RX Interrupt Sequencer
;enable CPU Interrupts

|

(=

First pass.
Second pass

Assewbling file "Ex01068_l_sol.mc8"

-> Code assembled and loaded with success!

A

(69 (|

Line: 1 Col: 1

CAPS

INS MNUM

Symposium on Embedded Systems and Applications
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Deeds: the d-M

r

+ Micro Computer Emulator - [Ex01068_1_sol.mc8]
File ¢ Project Emulation Options View Help
Board | Editor Debugger |

b 4 b 'I.I\ ll "‘E :Tm e c,ohs I:—!'-!—ﬁj Last: . u
Step Animate Run Foucc | Over Animation Speed JU Paist [ 14n[ 4| Reset
 Registers — Memory
B 7 Bix 7 L IFF ]
A wmomow | Ed i Tavanl sadr|tof+r|+z[+3]+a|rs|te+7|+a]+a+altn|+c|in |+ |ir] Al
% J 0000 FF FF FF FF FF FF FF FF FF FF FF FF FF |
B 90000000 [ ] C 000090000 [ ’ 0010 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
D 0000000y [B | E 90000000 [0 | | |0020FF FF FF ¥F FF ¥F FF FF FF FF FF FF FF FF ¥ FF
0030 FF FF FF FF FF FF FF FF 03 SF 0L FF FF FF FF FF
H 99000000 [i | L 99950909 [ | (|00 0ies Ivvreer vr|ve|rr FF FF FF FF FF FF FF FF PP
= o =
0050 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
IX 20000000 0000000 |°°°° ‘ o e e e P T o o I P e o |
0060 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
IY 20000000 20000000 |0000 ‘ 0070 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 3
PRPpRpeS e ey pey ey oy ey ey e ey ey Py ey ey )
SP 00000000 00000000 [ | PC[o13a '” W) &
140 Ports ~ Object Code
0 Tl e e S = adar [0p Code [Label  |Istruction [conment A
100] 102]
sters and ports contents IA00000Q00 I;;-J ICooodoouoon FO-I 013z 1E00 | L E,0 |
01 IB 00000000 [z 19 ID00000a0 [or | o134 % - S & inface..
e tool allows a full control 0135 3D ‘LooP DEC &
of the microcomputer, Ut 0136 chasol | a»  z,pECODED 1
. . . 0139 37 SCF —
including /O operations 1901 0& 90000000 o5 | 2 OC 000DV o |
1 0Bo0oooooo o 03 ODoooowooe o ||| [013C CBLS RR €
O13E CBlA R D
~ Info 0140 CELB | RR E
0143h] User Break-Point encountered 0142 C33501 JP  LOOP @

i " electronic systems and networking group
ag dibe - university of genoa - italy
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The micro-computer as d-DeS

i Digital Circuit Simulator - [EX01068_1_sol. pbs]
File Edit View Tools Circuit Simulation Options Help
D& < s=n|QQ|w #E|C(®|oF|i 75 | W
||H|+>»D{>=x>i>»a)>|13@|_@|ﬂ R B8 &N

! n L]

bk SiPo8
cL

2
Q7

T

[nlt_?:gilépt [ ?35432101 %—EIEIZ:TZ‘ ——
Ic D yne =
e ] =
é SIGNAL LNJT_ >CkE Dao_ IE% 18 ¢ IDIh Proc;DS:Aoés Mcmcompueri ¢DD z‘—_
i : -pet <current instruction> —
uter is a component | - |BYA" w5 e B
of the d-DcS § L e | e
Ircuit, embedding one or j A T =
icro-computers, can be s g s e |8
ated by the d-DCS gm aoﬁj Firmware: "Ex01088_1_sol.me3" wC oe
; : i eset A
he embedded micro-computer can ; ‘ ) N e [ e R
- wA 76543210 wb 76543210 Rsow
be programmed with the d-McE tool. | - - 7
' [ Data Processor I I —
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File Edit Yiew Tools Circuit Simulation Options Help

Data Processo 01068 0 8 F‘,"(E‘ OI}M[E% ”-’3’ '..T!ﬁ\[”vﬁl
B 7 o HW[DM:EBlT o IFF |ﬂ]m]ml*?'
A 0vooooow [T | Foux0x000 | @ = ~
B 00000000 [F | C 00000000 [F | 1
SRR LOESE D 00000000 [T | E 0vooooon [o | a7 o
manlrolnlahd H 29oovoow [o | L ovooooon [0 |
Bir 15 7 o
OOCOFFEFFF PRl I 00000000 v0000000 [0n |
00DO FF _FF ._FF 'F
0o0E0 F¥ rr pF ry IY 00000000 90000000 [0 |
00FO FF FF FF F [Frre |
e SP 90990090900 09000000 |FFFF l PC |o13cC v' 2 1971971}
T " Logic l T 76543210 1 76543210 gal
: yne =
ters, 0120 i Il | e | Lo ]
: f D PrQ 0 < Lv2 =
0130 : J_ o 1 1—
H ' E— 3 <}
ring gi:g ! SIGNAL el o] Sy = > Data Prociants Morocomputery |20 é‘__
of a digital E Dy 9| [pEchRRT I |
e U am | A o[ oz wope
at embeds one i =" 1" | oves |[H=m
ore micro-computer R e e g epu)| |_Cortrol Logic g_——
hrough the debugger Instuction Step ¥ | Executable Obiject Code (DMCS) 2R [ on e | SPBE=
Addr [0p Code [Label Istruction Comment A 32kB 32KB L
windows we can analyse [ I | [ A g 3
the program logic while plcs o | gNC X jdntasess; sofw—]  Fimmare 501088 T solmee [oglon
! 0135 3D ‘Loop DEC & S _
tEStlng the hardware 0136 CA4S01 P z,DECODED | kb < %4 e
behaviour 0139 37 SCF = —oﬁ_ﬂ or | _|_| % | cvowle
0134 ‘CB.I.B I >RR B | b wA 76543210 wB 76543210 RsOut
-; 7 TS
013E CBLA R D » Processor ~
0140 _CB.I.B | _RR E | i 1 L’;‘\—
0142 C33501 JP LOOP .
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e Deeds, as support to traditional teaching, has been extensively used in our
Institution by thousands of students of the first and second year of the information
engineering curricula. This practice has been very successful, as demonstrated
over the years by the evaluation procedures.

» Astool for Project Based Learning - only courses, Deeds has been used in

conjunction with the NetPro (Network Based Project Learning), a European project
of the Leonardo DaVinci programme, for both local and international courses.

» Students’ and teachers’ feedback has been very encouraging. Several colleagues
from European universities have adopted Deeds in their teaching.

\ A

University of Genoa
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- Asynchronous Serial Receiver

[ RX Baud Rate Generator |
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» Our largest experience has taken place using Deeds in a blended learning
environment, where traditional lectures coexist with a problem-based
laboratory.

* The laboratory iIs delivered, at the same time, in a PC classroom, with
tutorial assistance, or in distant mode, through Internet.

 Students can access the laboratory from home.

 In both cases the delivery is supported by a Learning Management System
(NetPro at the beginning, then Moodle)

Symposium on Embedded Systems and Applications
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* The integration of
material with a

provides added
value for teachers and
students alike.

o Teachers can keep track of
students’ activity, provide
news and guidance, have
access to the project
deliverables and,
generally, take advantage
of the features to
manage the course.

University of Genoa

\3, Corso: Elettronica dei Sistemi Digitali (a.a. 2007/08) - Mozilla Firefox

File Modifica Visualizza Cronologia Segnalibri  Strumenti 7

3 Unige
ﬂ Lo Portale Studenti
- i u Biblioteche
UNIVERSITADEGLISTUDI | y webmail
Di GENOVA 3 Help Aulaweb

IngBio » 49455-0708

Sei collegato come Giuliano Donzellini. (Esci) g Cambiaruoloin ...

p . ’ .
Rk — Indice degli argomenti
8 Partecipanti

Area Forum

Ricerca nei forum

[ﬂ\ & Forum News
Ricarca;avanzatd @y & Forum Elaborati NON Obbligatori
& Forum Questions
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Amministrazione
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&5 Gruppi
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] Ripristina Reti sequenziali e MSF

€l Importa %t Dispense Sistemi a Microprocessore
¥ Reset
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3 Domande Testi d'esame

~J Files % 17 Gennaio 2008
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Completato

Ultime notizie

Aggiungi nuovo
argomento...

o

Domenico Ponta

Correzione indirizzo e-mail

del Prof. Giuliano Donzellini
legai...

17 sel,
Domenico Ponta
Prove orali sessione
autunnale legai...

16:02

Giuliano Donzellini
ESD, risultati prova
parziale I e prova
completa (12.09.2008)
legagi...
Argomenti precedenti ...

Scarica la nuova
versione del DEEDS!!!




Moodle Learning Management

Eile Modifica Visualiza Cronologia ggpalibri _S}umenti 1

16 8/4/2008 - Sessione Lab.16 =
Micro-computer based digital signal
generator
(consegna facoltativa)

Micro-computer based digital signal generator
Download: Traccia relazione

15/4/2008 - Sessione Lab.17
Micro-computer emulation of a
"universal register"

(consegna facoltativa)

Micro-computer emulation of a "universal
register"

Download: Traccia relazione

Gh The Universal Register test sequence - NON
RENDERE PUBBLICA!!!

get help by the
s through the
ssion forums.

22/4/2008 - Sessione Lab.18
Asynchronous Serial Receiver
(consegna facoltativa)

Asynchronous Serial Receiver
Download: traccia relazione
@) The receiver sequencer (RX Control) - NON
RENDERE PUBBLICA!!!

29/4/2008 - Sessione Lab.19
Digital Meter
(consegna obbligatoria)
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. that facilitate the
preparation of the
are provided with each
laboratory session

e Students find on the
. truth tables & maps

ready to be filled, space to paste
circuit schematics, ASM
diagrams, timing diagrams,
comments and so on

» Reports are uploaded on the
Learning Management System

v} lab02_template.doc - Microsoft Word
: File Modfica Visualizza Inseris Formato Strumenti Tabella MathType Finestra 7

N HQAIG YR B F|9 - @ 3 % 2= | O QHlettua

.r};{ Normale + Arial, « 10 -

g-n-l---2---3-:-4---5---s---7-n‘s---9---w-|~n~|-1z---13--~x4-|-0

| Assignment 2.1: Analysis ofa multiplexer (2 to 1)

1) Schematic
...paste here your schematic...

) Truth Table
.fill the truth table...
of

Sel | Inl | In2 | Qut

| Assigmment 2.2: Analysis of a de-multiplexer (1 1o 2)

1) Schematic
..paste here your schematic...

2) Truth Table
. fill the truth table. ..

In | SelOut | OuiD [ Outl

3) Timing Diagram
...paste the timing diagram here...

iDisegno~ L [Forme> \ N IO Al A2 8l & | O - - A-==Z @ J!

Symposi| Ingese (s O

\ A

University of Genoa

¥
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Deeds IS a resource

ercial product, it is free for academic

earning material available in English

ers can developed new project assignments with any
/eb page editor

Symposium on Embedded Systems and Applications
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e Deeds project assignments have been shared among
European schools (within the European Union
LeonardoDaVinci NetPro project)

« Sharing projects among teachers is very cost-effective,
promotes cooperation and homogeneisation of courses and
programs, encourages students exchange (Erasmus)

» Project assignments have been translated in other
languages, last of which is Turkish

Symposium on Embedded Systems and Applications
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Deeds on Turkish web paé

File Modifica Misualiza Cronologia Segnalibri  Strumenti  ?
c x Q rj @ (_’._\|http:ﬁportaI.cizgi.com.trg’libraryfcategory.aspx?id:ls {} v| 'IGOC’Q"&

»

ol Cizgi TAGEM » (;lzgiElellonil: * Kullania islemleri

‘:l.'fne Internet KUTUPHANES’ o .‘, ‘ /

L veUzaktan Egitimyyenezi !

Forum ¢ Haberler ¢ e-Akademi ¢ Giincel Yazihmlar ¢ Kdse Yazilan ¢ Dider.. ¥

e-Akademi e-akademi de ara... @ a ﬁ 2_:';!: -— % a;ﬁ'?ﬂ"“'
Ana Sayfa > e-Akademi » Bilgisayar Teknolojileri Egitiri - Bilgisayar Mimarisi

Gonderen: Nivazi SARAL

Tiibider Okul Bilisim Editor'in Mesaji Ekleme: 09 Ocak 2008 Carsamba
Okuma: 751 (Gunlik Ortalama 2,6)

Igerik: 1 Dosya, 12 Resim

Bilgisayar Mimarisi Egitimi Génderen: admin

Bilgisayar tasarimi, merkezi islern birimi, aritmetik devre tasarimi, hafiza ve kontrol birimleri ile bir Ekleme: 27 Ma""s__zo?s Sal
bilgisayar sisteminin katmanh modeli Okuma: 2.310 (Gunluk Ortalama 15.,1)

W | Wi 7 Editor'an Tercihi

ik: 8 Sayfa

. — e Génderen: admin
Merkezi Islem Birimi Emiilatori (PIPPIN) Eklerner 27 Mayis 2008 Sal

Bilgisayar mimarisi temel galisma bigimini gosteren sanal bir Merkezi Islem Birimi Okumna: 466 (Gunlilk Ortalama 3,0)

Icerik: 1 Sayfa

CPU Simiilatéri Gonderen: Mehmet Celik
i s |mu‘a pru Ekleme: 10 Eylul 2007 Pazartesi
wa | Mikroiglemci Similatérd Okumna: 1,942 (Gunlik Ortalama 4,7)
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Deeds on Turkish web page

File Modifica VWisualiza Cronologia Segnalibri  Strumenti ?
v c X Q [—j @ (1‘lhttp:h‘porta!.cizgi.com.trflibraryicategory.aspx?id=15 ﬁ =

'I Google

) Sl e Génderen: Mehmet Celik
4% | MIPS R2000 CPU Simiilatbri Eklemne: 12 Eylal 2007 Carsamba

| wips R2000 CPU Similatéri Okuma: 1.166 (Gunlik Ortalama 2,8)

i

i;erik: 1 Sayfa, 1 Dosva, S Resim

B o p seelni g Génderen: Mehret CELIK
aF| SimHYMN Simiilatéri Ekleme: 06 Aralik 2007 Persembe

SimHYMN similatérd ile CPU'nun bir program pargasini nasil simiile ettigini gérebilirsiniz. Okuma: 403 (Ginlik Ortalama 1,2)

igerik: 1 Sayfa, 2 Dosya, & Resim

- & 5 Génderen: Mehmet Celik
2 Logisim A Ekleme: 14 Eylal 2007 Curna
wona | Sayisal Devreler Sirndlatéra Okuma: 4.677 (Gunlik Ortalama 11,4)

ATy | Wiy editer'on Tercihi

igerik: 41 Sayfa, 3 Dosya, 12 Resim

)

Génderen: Mehmet GELIK

f;‘: Logisim ile Bilgisayar Mimarisi Dersi Ekleme: 27 Kasim 2007 Sali
oma | Jean REBIFFE (Ingilizce) Okuma: 784 (Gunluk Ortalama 2,3)

Py | Aridrdrdri Y editsr'on Tercihi

ds Simiilatorii Génderen: admin
Daeds Simiiatony Ekleme: 28 Mayis 2008 Carsamba
Deeds, dijital elektronik sistemleri igin arag ve ddrenim materyali sunan bir simulator setidir. oOkuma: 3.318 (Gunlik Ortalama 21,8)

52 Sayfa

Génderen: admin
Eklerne: 29 Mayis 2008 Persembe
Okuma: 2.082 (Ginlik Ortalama 13,8)

o Hades Simiilatorii
)

& | Hades hem temel sayisal sistem tasarimini 6dretmek hem de sistem similasyonu ve donamim/yazilim
yaaad benzetimi Gzerine galigmalar igin bir arag olarak kullanilir,

Icerik: 25 Savyfa
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Deeds on Turkish web paé

: Eile Modifita Visualizza Cronologia Segnalibri  Strumenti 2

c ) (j . (A Ihttp /fportal.cizgi.com.tr/library/topic.aspx?id=1131

Forum ¢ Haberler # e-Akademi * Giincel Yazihmlar ¢ Kdose Yazilan ¢ Dider... ¥

e-Akademi e-akademi de ara... ﬂ 3} " — ‘ ,'“2"'2'3'"“

Ana Sayfa > e-Akademi » Bilgisayar Teknolojileri Eitirni - Bilgisayar Mirmarisi > Deeds Similatdrl

Deeds Simiilatori
Deeds, dijital elektronik sistemleri igin arag ve ddrenim materyali sunan bir simulatér setidir,

Sayfa secin: Deeds Hakkinda - @

= f‘ . _ | Deeds (Digital Electronics Education and Design Suite) Sayisal elektronik icin editim
2 tﬂ!fﬁ.‘* Ecueeten a%b;i cslen L’fl@: araclan setidir, aktif editim ydntemi (uygulayarak ddrenme) olarak tanimlanir. Deeds
igindeki simulator dijital elektronikteki su alanlan kapsar: bilesimli mantik aglar{from
simple gates to decoders, encoders, multiplexers and demultiplexers); siral mantik
adlar(from simple flip-flops to registers and counters) sonlu durum makine dizayni;
mikro-bilgisayar programlama (assembly dizeyi) ve arayiz olusturma. Deeds araclan
karmasik adlann ve gomull sistemlerin tasanmini ve benzetimini sadlar. Deeds ESNG,
DIBE, University of Genoa, Italy tarafindan gelistiriimektedir.

Bu icerigin telif haklar korunmaktadir, ® 2002-2008 by Giuliano Donzellini, Domenico Ponta, Davide Anguita
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Deeds Learning Material in Ti

| File Modifica Misualiza Cronologia Segnalibri  Strumenti ?

6 v c X Q [} (i\ |http:f/portal.cizgi.com.tr/lihraryftopic.aspx?id=1131 T,:r 'I |'[Goog|'e ,OI

e

[ Lol . oy vais] | Deeds (Digital Electronics Education and Design Suite) Sayisal elektronik igin editim

= = f=feie SEddas - AN e [o} ucation a esign Suite) Sayisal elektronik icin editi

L’Igt Ll.‘% ..,?":.‘k Ecuceden C‘j}‘i el "L"I“' araclan setidir, aktif editim yéntemi (uygulayarak dédrenme) olarak tammlanir. Deeds
1 G

( ﬁ%f‘ S icindeki simulator dijital elektronikteki su alanlan kapsar: bilesimli mantik aglar(from

o N simple gates to decoders, encoders, multiplexers and demultiplexers); sirall mantik
adlar(from simple flip-flops to registers and counters) sonlu durum makine dizayni;
mikro-bilgisayar programlama (assembly dizeyi) ve araylz olusturma. Deeds araclan
karmasik aglarin ve gomuli sistemlerin tasanimini ve benzetimini saglar. Deeds ESNG,
DIBE, University of Genoa, Italy tarafindan gelistiriimektedir.

Bu icerigin telif haklar korunmaktadir. © 2002-2008 by Giuliano Donzellini, Domenico Ponta, Davide Anguita

m

1. Sayfa Sonraki: Deeds Dijital Devre Simulasyonuna Girig @

@ icindekiler

*» Deeds Hakkinda
* Deeds Dijital Devre Simulasyonuna Giris

* Basit Mantik Kapilarinin Analizi

¢ Coklayic (Multiplexor) (2 - 1) Analizi

« Bilgi Daditici (Demultiplexer) (1 to 2) Analizi

¢ Basitlestirilmis Paylasimh Iletisirn Hatti Analizi

e Cok Katmanl Mantik Devresi Analizi

* Programlanabilir Mantik Kapisi Tasarimi

* Boolean Bir Fonksiyonun Sentezi

o Iki Kademeli Timlesik Mantik Devresi Analizi

« Coklayici-Temelli Timlesik Devre Analiz ve Tasarimi
o Isaret Dénistiricih Tasanmi

« ki Bitlik Toplama Devresinin Analiz ve Sentezi

» Statik Risklerin Analizi ve Elenmesi

« Set-Reset Flip-Flop analizi

e SR-Latch Flip-Flop Zaman Analizi

D-PET Flip-Flop Zaman Analizi
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Bu proje igin Deeds simulatérindn bilgisayarimizda yikla olmasi gerekmektedir. Deeds'i indirmek igin buraya tiklayiniz.

Bu alistirmada Dijital Sayac uzerinde galisacaksiniz. Asadidaki sekilde sematik yapiy) gorebilirsiniz (semay editdérde agmak igin seklin Gstune tiklayimz).

| Data Processor |

Inlt_%rgr:.‘l:pt € 76543210 1 76543210
Sync |08
) LI e ] L w ] *
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Lo | Pk % Data P %
w = = T r
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Let’s assume that students have familiarised themelves with analysis
and design of systems based on standard logic circuits, finite state
machines and a microcomputer.

The knowledge and skills gained in the previous phases are
necessary to understand and design embedded systems in a bottom-
up approach.

We believe that the task of introducing embedded systems can be
made easier by starting with the analysis of a pedagogically-oriented
Implementation.

On the following slides, we present an exercise where students are
facing a mixed work of analysis of the hardware structure and
design of the microcomputer controlling software.

Symposium on Embedded Systems and Applications
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Embedded System: a projec

‘ $, DEE|
| File Modifica Visualia Cronologia Segnalibri  Strumenti 7
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Micro-computer systems: Introduction to Embedded System Design g
Asynchronous Serial Data Receiver/Transmitter A

| This project requires the Deeds simulator installed on your PC. You can download Deeds here.

The following device is an asynchronous serial data receiver/transmitter, in charge of receiving serial sequences, encrypting and
re-transmitting them:

Serial Input =—»—| Asynchronous
Serial Receiver

Transmitter —»—= Serial Output

er
rypts data.
n hardware is

* the software must

> Written.

The target is to
understand dynamics and
interactions among
modules of an interrupt-
driven system.

The architecture of the system is based on an embedded micro-computer and some application-specific hardware. In this project, you'll
write the assembly code to program the embedded micro-computer, following the given specification. The system is represented, as functional
blocks, in the following figure:

Serial Input . .
= » | Serial Receiver

i
Ke
@V

Received - Data to be
Data Micro-computer Transmitted

Int.
Interrupt Cj

Rx Interrup_t Logic
Request

Serial Transmitter Serial Output

~ Tx Interrupt
Request

i " electronic systems and networking group
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The asynchronous serial

must
ith the
S simulator

students should
understand the
behaviour of the
system

W\ C X & @ @ (l_"] |fiIe:fﬂD:IDeedsProjecthebSite/Deeds!LeamingMaterialstM_enﬂ]ll(llﬂ? *

3, DEEDS Laboratory Session - Mozilla Firefo:

Eile Modifica Visualiza Cronologia Segnalibri  Strumenti 2

'] Google

Serial Receiver operations

The serial receiver is in charge of receiving asynchonous serial data packets composed of 6 bits, as follows:

.

JStartlDOlD1|D2|D3|Stop' :

>

Each packet is composed of one start hit (high), 4 data bits, D0..D3 (DO ahead), one stop hit (low). The bit rate is 12500 bits per second
(bit time = 80 uS).

The next figure shows the senal line recerver (click on the figure to open the schematic in the editor).

High
@

L

RX MSF
Controller

B
R Cortrol 4B
—{tce Los
L Cks 031

=

| RX Baud Rate Generator

SIPO Register

| |

&9y
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The serial recelver co

[ 3, DEEDS Lal ozilla Firefo
File Modifica Visualizza Cronologia Segnalibri  Strumenti 7 et
e - C X & m @ (u [ﬁle:ﬂ.fD:.‘DeedsProjecWebS&te]DeedleeamingMaterialsfl.M_enfﬂllﬂ[ g '] 'I Google ,0]
The Rx Control functionality 15 descnibed by the following ASM chart (click on it to open the FSM file i the d-FsM):

e
5 essential
tand the
timing

he d-DcS simulator
Is used to complete
the analysis of the
receiver module

To catch the Start bit, the sequencer Rx Control samples the mnput line L at every positive clock edge [state (a)]. The sequencer clock
frequency is 16 times the bit rate of the received packet. When L goes high, the receiver continues to sample it at the same rate [state (b)].
IfL is sampled high until the middle of the bit time is reached, the sequencer declares “recognised” the Start hit. On the contrary, f L
returns to low, the algorithm re-starts operations, looking again for a next valid start bit.

The middle of the hit time is signalled by the TCB line, generated by the counter Cntd. In the state (a), the sequencer presets to "0110"
the counter (by activating LDB); in all the other states this will count freely. The preset value is chosen so that TCB, the first time, will fall on
the estimated middle of the start bit; instead, the next TCB pulses will be activated every 16 clock cycles (a bit time duration, because of
the counter cyclicity).
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The asynchronous serial trar

’ $, DEED
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Serial Transmitter operations

The serial transmitter serializes the given parallel data (4 bits) m asynchonous serial data packets composed of 6 bits. The format 1s
similar to the one seen before for the receiver, but the bit rate is faster: 31250 bits per second (hit time = 32 pS). The next figure represents
the transmitter (click on the figure to open the schematic in the editor).

DATA

00000000

PISO Register

LINE_OUT

| TX Baud Rate Generator |

TX MSF
Controller

| electronic systems and networking group
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The serial transmitter co

[ $, DEEDS L: ozilla Firefi L —,
File Modifica Visualizza Cronologia Segnalibri Strumenti 2 HE
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| Asynchronous Serial Data Transmitter functionality
The transmitter 15 composed by the Cntd counter, the SiPo8 shift register and the Tx Control sequencer.

The binary counter Cntd 1s synchromzed by the TX_CK clock at 500 KHz.

L e The counter is cabled to count down cyclically. Every time the outputs
= P3 |Ptl Q3..Q0 reach the number "0000", the output TC (terminal count) is
ug Tol—TC  activated, resulting in a pulse on TC every 16 clock cycles. The cyclic
LCN Coed activation of TC 15 used by the TX Control sequencer to synchronize the
4 rg L transmission of data bits at the given bit/rate (31250 b/s = 500 KHz / 16).
TX-;'ECEEI' ‘nl 1 l l"" When the LCI signal is activated by the sequencer, the counter is preset to

the value '1110" {from on the mputs P3..P0) to begin the transmission
sequence (see the description of the TX Control sequencer).

DATA
D3..00

The PiSo8 register, when the signal LDS is activated, loads in parallel the

four data bits D3..D0, together with a bit set to '1* (PO, the Start bit) and tou [ Fz

the others to "0' (including the Stop bit, PS). At the same tine, the load = P7 l

operation starts the transmission, since it sets LINE_OUT to '1', as Start B L out e A
bit of the serial sequence. Then, every time the register clock (CKS) is ks = Fiees 1
pulsed, the bits are shited "nght", so transmitting the next bit of the data r

packet on LINE_OQUT.

& 1111

[ @

The TX Control sequencer functionality 1s described by the
ASM chart reported on the side (click on it to open the
FSM file in the d-FsM). The first two states, (w) and (a)
are in charge of waiting for the positive edge of the GO
command. In state (b), LCIN presets the counter Cntd and
LDS loads the data in the PiSo8 shift register. The couple
of states () and (d) wait for TC from the counter, i e. waits
32 puS before activating CKS, the clock of the shift register.

State sequence from (e) to (o) repeats four tumes the same
task, and the shift register is progressively emptied (data 1s
transmitted bit after bit, each one every 32 uS).

After the transmission of the stop bit, the output END 15
generated (s) to signal the end of transmission.

0001

s |®

w 1 ;
electronic system
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The complete syste
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The whole system

In the next figure is represented the schematic of the whole system (click here to enlarge the figure, or click on the figure to open the
schematic in the d-DeS editor):

a flow.
Ipt logic

L) is a key
ent of the project

l Asynchronous Serial Transmitter [

This figure 1s quite complex, so we have marked, in red, four functional areas. The serial receiver [RX] and the transmitter [TX], that
we analysed before, are clearly recognizable; likewise, the DMC8 micro~computer [VIC] . The fourth area, that includes three flip-flops
D-PET and some logic gates, is the interrupt logic [IL]. K

0
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The receiver interrupt co
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In the following figure, a part of the circuit is highlighted. A D-PET flip-flop is set when the receiver activates CKP (signaling that a new data
packet has been received). The output of the flip-flop (through a NOR logic gate) will interrupt the micro-computer, activating the line 1Int.
The same net 1s connected to hit 7 of the LA input port, so that the interrupt handler routine could recognize the recewer as the device that
requested interrupt. Moreover, the IrB strobe of the IB port is connected to the clock input of the D-PET flip-flop: when data is read on IE
port, the flip-flop 15 automatically cleared and the interrupt request cancelled.

Google P| I

RX Control
—— TCBLDE
—]L CKs
CKP

SIPO Register

| IN
bk SiPod
L

L e 1
tial o e =

g the Al &m +F 5
omputer SRR o

gram \,r /’l>
\

The transmutter interrupt logic is more complex. It 1s highlighted in the next figure, where the D-PET flip-flop on the left hand side serves as
synchronizer for the GO command that start data transmission. Infact, when the micro-computer writes on OB port the data to be
transmitted, the }wB strobe of the same port causes the flip-flop to load its D input, activating the GO command and starting data
transmission (but only if transmitter interrupt has been enabled, through OA port).

< | mn ]
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The transmitter interrug
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>

A full understanding
of the interrupt
operation could be
difficult at this stage.

The other D-PET flop-flop 1s clocked in same way, when OB port is wntten. However, this operation serves normally to clear the flip-flop. Infact
the transmitter, when the transmission process terminates, activates the END signal that, in turn, sets the flip-flop, requesting interrupt to the micro-
computer. The same request is connected to hit 6 of the IA input port, so that the mterrupt handler routine could recognize the transmitter as author
of the request.

When interrupted by the transmitter, the micro-computer will send another byte to the OB port and this operation, at the same time: a) will start the
transmission (activating GO), b) will clear the interrupt request; c) prepare the new interrupt request that will be generated on the end of transmission.
OA port permits also to set the mterrupt logic in a particulare mode that enables the generation of an mterrupt request the first time we need to

transtit data.
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very difficult
ority of students.

Ipport the learner by
iding a commented trace of
the program.

A few “critical” sequences of
Instructions are provided in the
trace.
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e Micro Compute

File Edit Project Ermulation Options View Help

Board Editor |Debugger|
P H& +t 2R (Q|a|a|B

-

: Interrupt Handler

e===
mmm ==== ==sz=s===zz=== ==

INTERRUPT: PUSH ........ :5ave processor used registers

--------

N A, (STATUS) ;read status port
........ ;check if INT recquest from RX
JP Z,NEXT ;jump, if no input data present

;process input data from RX

;re-read status (RXDATA changed it)
........ ;check if INT recuest from TX

........ ;Restore processor registers

; Data Input nanagement
|RXDATA: IN A, (DATAIN) ;Read RX data, reset RX interrupt
........ ;ocut away the unused bits

........ ;save received data in a register
........ ;send it to port 0D (for RX test)

HL,IN_buffer ;base buffer address
LD A, (IN_index) :get "next” RX index to use

:save it semevhere

:calculate effective address

:{base + index) as pointer in HL
:store received data in the RX buffer

........ ;calculate next RX index

........

D N
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; Interrupt Handler

INTERRUPT: PUSH AF :Save processor used registers
PUSH BC
PUSH DE
HL

A, (STATUS) :read status port

BIT 7,4 :scheck if INT recuest from RX
JP Z,NEXT ;jump, if no input data present
CALL RXDATA ;process input data from RX

A, (STATUS) sre-read status (RXDATA changed it)

BIT 6,A :check if INT request from TX
JP Z,EXITINT
CALL TXDATA

EXITINT: POP HL ;Restore processor registers L
POP DE =
POP BC

AF

.
’

; Data Input management

RXDATA: IN A, (DATAIN) ;Read RX data, reset RX interrupt
AND 000011llb scut away the unused bits
LD C,A ;save received data in C register
ouT (RXTEST) ,A ssend it to port OD (for RX test)

LD HL,IN buffer :base buffer address
LD A, (IN_index) ;get "next” RX index to use

LD D,a ;save it in D

ADD A,L ;calculate effective address

LD L,A :({base + index) as pointer in HL
LD (HL) ,C ;store data in the RX buffer

LD A,D
INC A
CcP naxcount :scheck it against max count
JP NZ ,EXITRX ;lower than max, jump

;calculate next RX index

\ l electronic systems and
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relation with CPU state and code execution
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