Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Scris de Administrator

Etapele de baza ale conceperii unui program sunt analiza
problemei, analiza si construirea interfetei, scrierea codului,
testarea si depanarea. Delphi a fost gandit astfel incat
programatorul care dispune de o analiza serioasa si bine pusa la
punct sa poata trece rapid peste partea de construire a interfetei,
concentrandu-se asupra scrierii codului si, in final, a depanarii.
Platforme non-vizuale (Borland Pascal 7 sau Borland C++ 3)
inseamna: interfata construita dup a o munca imensa se poate
face in doar cateva ore cu un instrument vizual (Delphi, Visual C++,
Visual Basic etc.). De asemenea, folosirea obiectelor si a claselor
este simplificata la maxim.

Delphi, ca toate instrumentele vizuale, este in mod exclusiv
bazat pe tehnicile de programare orientata pe obiecte. Fiind
un descendent al limbajului Pascal, beneficiaza de
lizibilitatea foarte buna a codului.

In Delphi nu mai exista, din punctul de vedere al
compilatorului, diferente intre alocarea statica si dinamica a
memoriei. Interfata de operare a Delphi-ului este compusa
din patru elemente: tabela de componente (obiecte),
inspectorul de obiecte (Object Inspector), editorul de cod si
editorul de interfata.

Tabela de componente. Este o bara de butoane,
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fiecare reprezentand o clasa de obiecte. Aceste
butoane sunt grupate pe categorii (Standard,
Additional, Internet etc.). O categorie foarte importanta
este cea a obiectelor standard Windows 9X, cu
ajutorul caruia aplicatia creata va lucra rapid.

Inspectorul de obiecte (Object Inspector) sau
mai explicit, editorul de atribute si asocieri, este
instrumentul utilizat pentru a modifica atributele
unui obiect (textul scris pe un buton, vizibilitatea
unei cutii de selectare) si pentru a face legatura
intre metoda (operatia) descrisa in cod de
programator si obiectul caruia 1i este dedicata
metoda. Fiecare obiect al unei clase are un
numar de metode si atribute predefinite la care se
pot insa adauga metodele si atributele proprii
programatorului, la nivel de clasa.

Editorul de cod este un instrument de lucru
cu care sunt obignuifi utilizatorii de
programare in Pascal sau C. Aspectul difera
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putin (sau mai mult) fata de versiunile Th mod
text ale platformelor amintite mai sus.
Obisnuitele Breakpoint-uri (puncte in care
executia programului este oprita in cazul
depanarii) se fac cu un simplu clic pe editor in
stanga liniei la care dorim plasarea acestuia.

Editorul de interfata formeaza, impreuna
cu tabela de componente si inspectorul de
obiecte, 'baza’ proiectarii vizuale. Este o
fereastra (Form) pe care se aseaza
componentele vizuale si nonvizuale cu
care va lucra programul. Fiecarei ferestre
1l corespunde un 'unit’

care contine, pe langa funciiile si
procedurile proprii programatorului,
descrierile metodelor implementate de
programator si folosite de fereastra
precum si obiectele de pe aceasta. Pentru
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plasarea acestora (de exemplu plasarea
unui buton) se selecteaza din tabela de
componente clasa din care face parte
obiectul pe care dorim sa-| folosim si se
specifica (printr-un clic) fereastra in care
trebuie plasat. In aceasta fereastra va
apare un obiect al carui atribute si asocieri
cu metodele folosite de acesta le putem
modifica din inspectorul de obiecte. Din
paleta de componente nu se selecteaza
un anumit obiect, ci o clasa de obiecte
care va fi reprezentata in fereastra de un
obiect. Doua atribute specifice obiectelor
vizuale, dimensiunea gi pozitia in
fereastra, pot fi modificate direct din
fereastra, fara a folosi inspectorul de
obiecte, In mod similar cu aplicarea
aceleiagi operatii pe o fereastra a unui
program Windows. Este foarte important
faptul ca o fereastra este ea insasi o
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componenta (obiectul 'Form1’

apartine clasei 'Tform'). O noua fereastra
se creeaza cu ajutorul unui buton special,
in stanga paletei de componente.

Aplicatia este vazuta ca un ansamblu de
forme - ferestre si dialoguri clasice
Windows - care ocupa un rol central in
arhitectura programelor. Forma este
entitatea care cuprinde celelalte
componente si al carei scop global
permite o viziune completa a interactiuni
acestora si faciliteaza obfinerea unei
functionalitati specifice. Reflectarea formei
in cod se face ca o unitate distincta
(Pascal unit) care declara in partea de
interfata o clasa de tip TForm avand drept
campuri obiectele componente. Inifial
noua forma nu include metode specifice,

5/360



Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Scris de Administrator

dar contine o apreciabila doza de
functionalitate prin cele cateva zeci de
metode private si publice mostenite de la
TForm ca si prin comportamentul standard
al obiectelor componente care asigura
aspectul si controlul interactiunilor dintre
componente. In faza aceasta forma este
perfect compilabila si utilizabila chiar fara
vreo linie suplimentara de cod. Cum din
unitatea asociata de cod nu reiese nimic,
se poate pune intrebarea cum sunt
incorporate definitiile proprietatilor,
pozitilor componentelor si formei, intr-un
cuvant, desenul? Raspunsul este dat de
asocierea fisierului unitate cu un figier de
tip resursa binara Windows (cu extensie
DFM) care se link-editeaza in codul
executabil si are acelasi rol ca si resursele
standard dar care nu contine dialoguri,
imagini bitmap sau iconuri, ci un format
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special incarcat de constructor la crearea
obiectului forma.

Componentele 'vizibile' pot fi controale
clasice Windows gen butoane, editoare,
liste de selectie, etc. dar si o varietate de
controale sofisticate cu functii noi oferite in
standard de Delphi. Tot vizibile sunt si
componentele de tip dialog care
automatizeaza functiile comune de tip
selectie de fisier, font, culoare, etc. In
spatele interfetei cu utilizatorul de pe
forma se gaseste componentele invizibile
care confera functionalitatea aplicatiei din
care cele mai semnificative sunt obiectele
de acces la bazele de date. Un avantaj
remarcabil 1l confera lui Delphi capacitatea
de a produce si integra in biblioteca
componente complet noi sau derivate din
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tipurile existente.

Particularizarea unui component se
face prin modificarea vizuala a
proprietatilor acestuia. Inspectorul de
proprietati permite specificarea
aspectului unei forme sau al unui
control vizibil din forma facilitand spre
exemplu setarea culorii, a unui font
specific, etc. Mult mai spectaculoase
sunt proprietatile care descriu
interactiunea componentelor cu alte
componente sau cu structuri de date n
memorie sau pe disc, diferentierea
comportamentului in interactiune cu
utilizatorul. Toata aceasta informatie se
stocheaza in intregime in resursa si
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permite, spre exemplu, conceperea
unel machete sofisticate de introducere
a datelor fara generarea vreunei
metode specifice in sectiunea de cod.

Cand un component intalneste o
conditie deosebita - spre exemplu, un
clic de mouse pe un component-buton
sau actualizarea unei inregistrari pe
disc pentru un component-tabela -
acesta genereaza un eveniment care
se traduce prin apelul unei metode
dedicate a formei care contine obiectul,
al carei scop este executarea unei
functii specifice. Evenimentele care pot
fi generate de un component sunt
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accesibile in editorul vizual, la fel ca si
proprietatile: un dublu clic pe un
eveniment din lista si Delphi selecteaza
sau genereaza automat o metoda
specifica pentru forma si plaseaza
cursorul n editorul de cod acolo unde
trebuie scris sau exista deja codul
specific evenimentului.

Aceasta tehnica de notificare a formei
de catre component la aparifia unui
eveniment reprezinta o modalitate
eleganta de delegare a responsabilitatii
reactiei catre forma, singurul obiect
care detine o perspectiva globala si
este in masura sa actioneze
corespunzator.
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Despre limbajul de asamblare

Limbajul de asamblare (ASM) permite
intelegerea la nivel de amanunt a ceea
se intdmpla in realitate intr-un
calculator.

Exista mai multe motive pentru care
programarea in ASM este necesara.
Codul generat in ASM este in general
foarte rapid. Unele module de program
trebuie implementate in ASM datorita
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acestei viteze de lucru. Uneori, o parte
a unui program este scrisa intr-un
limbaj de nivel inalt, iar modulele critice
sunt scrise ca proceduri ASM, apelate
la randul lor de modulele de nivel inalt.

Pe de alta parte, exista situatii in care
e nevoie de acces direct la dispozitive
de intrare/iesire sau la locatii fizice de
memorie, iar aceste operatii nu pot fi
executate in unele limbaje de nivel
inalt.

Utilizarea in diferite aplicatii mixte
(limbaj de nivel inalt si limbajul de
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asamblare) este de multe ori solutia
cea mai eficienta.

In ASM, calculatorul este vazut la
nivelul hardware: adrese fizice de
memorie, registre, intreruperi etc.

Unitatea de baza a informatiel
memorate este bitul. Un bit
reprezinta o cifra binara ce poate
avea valoarea '0' sau '1'. Modelul
hardware corespunzator este acela
de bistabil, un circuit electronic cu
doua stari stabile, codificate 0 si 1,
capabil sa memoreze un bit de
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informatie. Un grup de bistabili
formeaza un registru. In general un
registru de ’
"

biti va putea memora 2

n

combinafii distincte. Aceste
combinatii se numesc octeti sau
bytes.
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Programul de citire si scriere

In figura 4-1 este ilustrata
interfata programului.
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* Programator memori zeriale cu magistrala i2c-bus
Fizier Programare

00000 00 00 00 00 00 00 0o oo 00 00 0o 00 oo oo oo oo =
00010 00 0D 0O 00 0O 00 00 0O OO0 00 00 00 00 a0 0o oo ...
OO020 00 00 00 00 00 00 00 00 00 00 00 00 0o 00 oo oo ..
00030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 oo ...
00040 00 00 00 00 00 00 00 00 00 00 00 00 0o 00 oo oo ...
00050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 oo ..
OODED 00 00 00 00 00 00 00 00 00 00 00 00 0o 00 oo oo ..
000F0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 oo ..o
OO0 00 00 00 00 00 00 00 00 00 00 00 00 0o 0o oo oo .
00030 00 00 00 00 0O 00 00 OO0 0O 00 00 0o oo 00 oo oo ...
OO0a0 00 00 00 00 00 00 00 00 00 00 00 00 0o 00 oo oo ..
OODED OO 00 00 00 00 00 00 00 00 00 00 00 0o 00 oo oo ...
OO0CO 00 00 00 00 00 00 00 00 00 00 00 00 0o 00 oo oo ..
QOO0 00 00 00 00 00 00 00 00 00 00 00 00 0o 0o oo oo ...
OODED OO 00 00 00 00 00 00 00 00 00 00 00 0o 00 oo oo ..
OOOFD 00 00 00 00 00 00 00 00 00 00 00 00 0o 00 oo oo ... E

|24|:|:|4 TI Citire | Scriere | Herificarel lncarcarel Salvare | lezire

\Adreza; 00000

Figura 4-1: Interfata program
ului de citire/scriere a
memoriilor EEPROM
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Fisierele program sunt
urmatoarele:

eeprom.dpr - fisierul de
proiect delphi

eeprom.dfm - fisierul de
resursa binara
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eeprom.pas - fisierul
principal

IV.3.1. Continutul fisierului
eeprom.dpr
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program eprom;

USES

Forms,
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($R *.RES)
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begin

Application.Initialize;

Application.CreateForm(T
Form1, Form1);

Application.Run;
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end.
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Continutul fisierului
eeprom.dfm
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object Form1: TForm1

Left = 192

Top = 106

Borderlcons =
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[biSystemMenu,
biMinimize]

BorderStyle = bsSingle

Caption = 'Eeprom
programmer’
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ClientHeight = 309
ClientWidth = 591

Color = cIBtnFace
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Font.Charset =
DEFAULT CHARSET

Font.Color =
clWindow Text

Font.Height = -11
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Font.Name = 'MS Sans
Serif’

Font.Style =[]

Menu = MainMenuf
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OldCreateOrder = False

Position =
poDesktopCenter

OnActivate =
FormActivate
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OnCreate =
FormCreate

PixelsPerlnch = 96

TextHeight = 13
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object Bevell: TBevel

Left =4

Top =253
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Width = 88

Height = 33

Shape = bsFrame
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end

object Bevel2: TBevel

Left = 347

33 /360



Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Scris de Administrator

Top = 253

Width = 150

Height = 34
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Shape = bsFrame

end

object Bevel3: TBevel
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Left = 508

Top =253

Width = 77
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Height = 33

Shape = bsFrame

end
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object Bevel4: TBevel

Left = 104

Top =253
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Wiath = 231

Height = 34

Shape = bsFrame
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end

object statusBar:
TStatusBar

Left =0
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Top =292

Width = 591

Height = 17
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Panels = <>

SimplePanel = True

SizeGrip = False
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end

object selEeprom:
TComboBox

Left = 12
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Top = 260

Width = 72

Height = 21
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Style =
csDropDownList

temHeight = 13

TabOrder = 1
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OnChange =
selEepromChange

end

object sGrid:
TStringGrid
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Left = -3

Top=0

Width = 589
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Height = 245
ColCount = 36

DefaultColWidth = 12
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DefaultRowHeight =
15

RowCount = 16

FixedRows =0
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Font.Charset =
DEFAULT CHARSET

Font.Color = cIBlack

Font.Height = -12
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Font.Name = 'MS
Sans Serif’

Font.Style =[]

Options =
[goDrawFocusSelected]
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ParentFont = False

ScrollBars = ssVertical

TabOrder = 2
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OnClick = sGridClick

OnKeyPress =
sGridKeyPress

OnMouseMove =
sGridMouseMove
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OnSelectCell =
sGridSelectCell

RowHeights =( 15
15 15 15 15
15 15 15 15
15 15 15 15
15
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15  15)

end

object ExitButton:
TBIitBtn
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Left = 517

Top = 260

Width = 60
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Height = 21

Caption = "lesi&re'

TabOrder = 3
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OnClick =
ExitButtonClick

end

object readButton:
TButton
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Left = 116

Top =260

Width = 60
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Height = 21

Caption = 'C&itire’

TabOrder = 4
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OnClick =
readButtonClick

end

object PageWrite:
TButton




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Scris de Administrator

Left = 188

Top = 260

Width = 60
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Height = 21

Caption = '&Scriere'

TabOrder =5
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OnClick =
PageWriteClick

end

object Verificare:
TButton
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Left = 262

Top = 260

Width = 60
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Height = 21

Caption = '&Verificare'

TabOrder = 6
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OnClick =
VerificareClick

end

object Button5: TButton
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Left = 358

Top = 260

Width = 60
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Height = 21

Caption = '&lncarcare’

TabOrder =7
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OnClick = Load1Click

end

object Button6: TButton
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Left = 429

Top = 260

Width = 60
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Height = 21

Caption = 'Sal&vare'

TabOrder = 8




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

OnClick =
SaveAs1Click

end

object MainMenuf:
TMainMenu
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Left = 480
Top = 65532

object File1:
TMenultem
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Caption = '&Fisier’

object Load1:
TMenultem

Caption =
'‘&lncarcare'
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OnClick =
Load1Click

end

object SaveAs1:
TMenultem
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Caption = '&Salvare'

OnClick =
SaveAs1Click

end
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object N1
TMenultem

Caption = '-

end
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object Exit1:
TMenultem

Caption = 'l&esire'

OnClick = Exit1Click
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end

end

object Edit1:
TMenultem
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Caption =
'‘&Programare’

object Read1:
TMenultem

Caption = '&Citire'
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OnClick =
Readi1Click

end

object Write1:
TMenultem
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Caption = '&Scriere'

OnClick =
Write1Click

end
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object Verify1:
TMenultem

Caption =
'‘&Verificare'

OnClick =
Verify1Click
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end

object N2:
TMenultem

Caption = '-
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end

object ClearBuffer1:
TMenultem

Caption = 'Stergere
&buffer
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OnClick =
ClearBuffer1Click

end

end
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end

object openDilg:
TOpenDialog

Left = 516
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Top = 65532
end

object saveDilg:
TSaveDialog
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Left = 552

Top = 65532

end
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end
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IV.3.3. Continutul figi
erului eeprom.pas

92 /360



Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Scris de Administrator

unit eeprom;

Interface
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//clauza uses spune
complilatorului ce unit-uri
sunt utilizate

UuSesS

Windows, Messages,
SysUtils, Classes,
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Graphics, Controls,
Forms, Dialogs,

Grids, ExtCitrls,
StdCtirls, Buttons,

Menus, ComCitrls,
ToolWin;
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//declaratii de tipuri,
proceduri, functii

type

TForm1 =
class(TForm)
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statusBar:
TStatusBar;

selEeprom:
TComboBox;

sGrid: TStringGrid;
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ExitButton: TBitBtn;

MainMenuf:
TMainMenu;

File1: TMenultem;
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Edit1: TMenultem;
Exit1: TMenultem;

Load1: TMenultem;
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Read1: TMenultem;
Write1: TMenultem;

Verity1: TMenultem;
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N1: TMenultem;

SaveAs1:
TMenultem;

ClearBuffer1:
TMenultem;
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openDIg:
TOpenDialog;

saveDIg:
TSaveDialog;

readButton:
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TButton;
PageWrite: TButton;

Verificare: TButton;
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Button5: TButton;
Button6: TButton;

Bevell: TBevel;
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Bevel2: TBevel;
Bevel3: TBevel;

Bevel4: TBevel;
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N2: TMenultem:;

procedure
sGridKeyPress(Sender
. TODbject; var Key:
Char);
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procedure
FormCreate(Sender:
TODbject);

procedure
sGridSelectCell(Sende
r: TODbject; ACoal,
ARow: Integer;
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var CanSelect:
Boolean);

procedure
sGridClick(Sender:
TODbject);
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procedure
ExitButtonClick(Sender
. TODbject);

procedure
selEepromChange(Sen
der: TODbject);
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procedure
convert(str: String);

procedure
Load1Click(Sender:
TODbject);
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procedure
SaveAsiClick(Sender:
TODbject);

procedure
sGridMouseMove(Sen
der: TODbject; Shift:
TShiftState; X,
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Y: Integer);

procedure
ClearBuffer1Click(Sen
der: TODbject);
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procedure
setGrid(rSize: Integer);

procedure inport;

procedure
1I2c_start;
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procedure 12c_stop;

procedure
gridFocus();

procedure
FormActivate(Sender:
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TODbject);

procedure
readButtonClick(Sende
r: TObject);

procedure
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PageWriteClick(Sender
. TODbject);

procedure
VerificareClick(Sender:
TODbject);
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function ack:
Integer;

procedure datai;

procedure dataO;
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procedure clock1;

procedure clockO;

procedure delay;




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

procedure
longdelay;

procedure byteout;

end;
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var //declararea
variabilelor

Form1: TForm1;

verify, oneTest, cond,
editing: Boolean;
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hexValue: Char;

oldFileName, con,
rectValue, nextValue:
String;

eepromType: Word;
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readFile, saveFile:
file of Byte;

location:array[1..524
288] of byte;

location_verify:array|
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1..524288] of byte;

to mem,i ,readed,
Index, cX, cy,
from_mem: Integer;
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const //declararea
constantelor

eeproms: array[0..9]
of Integer =
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Scris de Adm

(8,16,32,64,128,256,51
21024, 2048, 4096);

//
1248 16 32 64
128 256 512
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SCL.: Integer = 1;
SDA: Integer = 2;

Implementation
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Scris de

($R *.DFM)

//procedura de
examinare a apasatil
unei taste

procedure
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TForm1.sGridKeyPres

s(Sender: TObject; var
Key: Char);

var

a, IntT : Integer;
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myRect: TGridRect;

begin

if (sGrid.Col <> 0)
OR (sGrid.Col < 16)
OR editing then
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if (Key < Char(71))
And (Key > Char(64))
Or (Key < Char(103))
And (Key > Char(96))
Or (Key < Char(58))
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And (Key > Char(47))
then

begin

If not oneTest then
//prima apasare a
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tastel In cadrul unul
camp

begin

onelest = true;
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rectValue =
sGrid.Cells[cx, cyl];

nextValue :=
rectValue;
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rectValue = Key
+ nextValue|2];

nextValue =
nextValue[2] +
rectValuel[1];
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sGrid.Cells|cx,

Cy]
.=UpperCase(rectValu

e);

hexValue :=
sGrid.Cells[cx, cy][1];
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convert(hexValue

INtT :=
StrTolnt(con)*16;

hexValue :=
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sGrid.Cells[cx, cy][2];

convert(hexValue

INtT = IntT +
StrTolnt(con);
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location[(cy)*16 +
cX] = IntT;

Iif IntT < 20 then

sGrid.Cells[cx+1
9,cy|l ="'
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sGrid.Cells[cx+1
9, cy] := Chr(intT)

end
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else

begin

onelest = false;
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rectValue :=
nextValue[2] + Key;

sGrid.Cells|cx,

Cy]
=UpperCase(rectValu

€);
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hexValue :=
sGrid.Cells[cx, cy][1];

convert(hexValue

INtT :=




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

StrTolnt(con)*16;

hexValue :=
sGrid.Cells[cx, cy][2];

convert(hexValu
e);
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INtT = IntT +
StrTolnt(con);

location[(cy) 16 +
cX] = IntT;

Iif IntT < 32 then
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sGrid.Cells[cx+1

9, cy] ="

else
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sGrid.Cells[cx+1
9, cy] := Chr(intT);

If cx = 16 then

begin
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If cy <>
eeproms|index] - 1
then

Cy :=cCcy + 1
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else

end
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Scris de Administrator

else

CX = CX +1;

myRect.Left .=
CX;
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myRect.Top =
Cy,

myRect.Right :=
CX;

myRect.Bottom =




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Scris de Administrator

Cy,

s@Grid.Selection :=
myRect;

| :=cX-1 + cy™16;
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statusBar.simplet
ext ;= "'Adresa: ' +
IntToHex(i , 5);

end

end
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end;

end;

//procedura de creare
a Interfetel




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

procedure
TForm1.FormCreate(S
ender: TObject);

varl

, |, counti, countj:
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Integer;

begin

verity .= false;
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editing := false;
sGrid.Visible := false;

cond:=false;
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for countj :=0 to 35
do //consrtuirea
grilajului de editor

If count] = 0 then

sGrid.ColWidths[0
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else if (countj > 0)
and (countj < 17) then

sGrid.ColWidths|c
ountj] := 20




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

else if (count] > 16)
and (count] < 41) then

sGrid.ColWidths|c
ountj] :=10;

selEeprom.items.Add
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('24C01"); //eepromuri
ce pot fi programate

selEeprom.items.Add
('24C02');

selEeprom.items.Add
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selEeprom.items.Ad
d('24C08');

selEeprom.items.Add
('24C16');
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selEeprom.items.Add
('24C32");

selEeprom.items.Add
('24C64");

selEeprom.items.Add
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('24C128"):

selEeprom.items.Add
('24C256");

selEeprom.items.Add
('24C512);
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selEeprom.ltemindex
=2: //initializarea cu
'24c04’

Index = 2;

editing := true;
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/leditare => da

setGrid(eeproms|ind
ex]); //incarcarea
grilajului cu "0"

sGrid.Visible := true;
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cX =1;
//linia 1

cy = 0;
//coloana O

end;
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//procedura de
selectare a celulel

procedure
TForm1.sGridSelectCe

l(Sender: TObject;
ACol, ARow: Integer;
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var CanSelect:
Boolean);

begin

cx = ACol;
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cy = ARow;

end;

//procedura de
examinare a unui clic

pe grilaj
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procedure
TForm1.sGridClick(Se
nder: TODbject);

var //variabile

TheRect: TRect;




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Scris de Administrator

X, Y : Integer;

myRect: TGridRect;

begin
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onelest ;= false;

rectValue =
sGrid.Cells[cx,cy];
//dreptunghi activ

sGrid.Refresh;
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if (sGrid.Col Mod 3) =
0 then

begin

myRect.Left := cx;
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myRect.Top := cy;

myRect.Right = cx;

myRect.Bottom =
Cy,
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s@Grid.Selection :=
myRect;

end;

if (cx > 0) And (Ccx <
17) And (cy <
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eeproms|index]) then
//afisarea adresel

begin

| :=cX-1 + cy*16;
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statusBar.simpletext
="'Adresa: ' +
IntToHex(i , 5);

end

else if (cx > 19) And
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(cx < 36) And (cy <
eeproms|index]) then

begin

| :=cXx-20 + cy™16;
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statusBar.simpletex
t .="'Adresa: ' +
IntToHex(i , 5);

end

else
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statusBar.simpletext

. )

end;
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//procedura de iesire

procedure
TForm1.ExitButtonClic
k(Sender: TODbject);

begin
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end;

//procedura de
schimbare a tipului de
memorie eeprom
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procedure
TForm1.selEepromCha
nge(Sender: TODbject);

begin

editing := true;
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statusbar.SimpleText
= 'Modificarea
memoriel...';

sGrid.Visible := true;

Index :=
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selEeprom.ltemIndex;

setGrid(eeproms|ind
ex]);

sGrid.SetFocus;
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saveAs1.Enabled :=
frue;

load1.Enabled :=
frue;

end;
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//procedura de
retfacere a grilajului in
functie de capacitatea
memoriel

procedure
TForm1.setGrid(rSize:
Integer);
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var //variabile

|, peer, counti, countj,
IntT: Integer;

strT: String;
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begin

sGrid.RowCount :=
rSize;

for countl := 0 to
rSize - 1 do
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begin

for count] ;=0 to
16 do

begin
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If count] = 0 then

sGrid.Cells|O,
countl] :=
iInttohex(counti,4) +
IntToStr(0)
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else

sGrid.Cells[count;
, counti] :="'00";

end;
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end;
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for countl := 0 to
rSize - 1 do

begin

for countj:= 20 to 35
do
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begin

sGrid.Cells[coun
tj, counti] ;="

end;
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end;

statusBar.simpletext
= "'Adresa: ' +
IntToHex(0 , 5);

end;
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//procedura de
conversie zecimal =>
hexazecimal

procedure
TForm1.convert(str:
String);
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begin;
case hexValue of

'0".."9": con =
hexValue;
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'A', 'a': con:
IntToStr(10);

'B', 'b": con :
IntToStr(11);

'C', 'c": con:
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IntToStr(12);

'D', 'd": con:
IntToStr(13);

'E' 'e': con:
IntToStr(14);
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F', 't con =
IntToStr(15);

end;

end;
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//procedura de
Incarcare a unui fisier
IN editorul hexa

procedure
TForm1.Load1Click(Se
nder: TODbject);
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var //variabile

counti, countj, IintT, I,
| Integer;

myRect: TGridRect;
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Scris de Administrator

label there;

begin

openDlg.FileName =

",
J
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openDlg.Execute;

AssignFile(readFile,
openDlg.FileName);

If (openDlg.FileName
=") then goto there;
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//deschiderea fisierulul

Reset(readFile);

| := eeproms|index]
div 8 * 128;
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forj:=1to
eeproms|[index]*16 do

location[j] ;= 0;




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

statusbar.SimpleText
= "Citire ... ";

while not
Eof(readFile) do

begin
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read(readFile,
location]i]);

=1+ 1;

end;
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CloseFile(readFile);
//inchiderea fisierulul

statusbar.Simple Text
= '|ncarcare ...";
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forcy :=0to
eeproms|index] do
//incarcarea grilajulul
cu cifre hexa

begin
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forcx :=1to 16 do

begin

sGrid.Cells[cx,cy]:
=IntToHex(location[i],2)

)




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Scris de Administrator

213 /360



Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

for counti := 0 to
eepromsfindex] - 1 do
//incarcarea cu
caractere ascii

begin
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for countj:= 20 to 35
do

begin

hexValue :=
sGrid.Cells[count}-19,
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counti][1];

convert(hexValue);

INtT :=
StrTolnt(con)*16;
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hexValue =
sGrid.Cells[count]-19,
counti][2];

convert(hexValue);

INtT = IntT +
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StrTolnt(con);

If INntT < 32 then

sGrid.Cells[coun
tj, counti] :=".’
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else

sGrid.Cells[coun
tj, counti] := Chr(intT)

end;
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end;

gridFocus();

there:
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//procedura de
focusare a grilajulul

procedure
TForm1.gridFocus();
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Scris de Administrator

var

myRect: TGridRect;
//variabile
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Scris de Administrator

begin

cX =1;
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editing := true;
myRect.Left := cx;

myRect.Top = cy;
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myRect.Right := cx;

myRect.Bottom =
CYy,

s@Grid.Selection :=
myRect;
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//pozicionarea
dreptunghiulul

sGrid.SetFocus;

end;
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//procedura de salvare
a continutulul editorulul
hexa

procedure
TForm1.SaveAs1Click(
Sender: TObject);
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var | : Integer,
//variabile

begin

if savedlg.Execute
then //fereastra de
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salvare

begin

AssignFile(saveF
ile, saveDlIg.FileName);
//asignarea fisierulul
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rewrite(saverile);

for1:=1 to
eeproms|[index]*16 do
//salvarea fisierulul

write(saverile,
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location]i]);

CloseFile(savekFll
e);
//inchiderea fisierulul

end;




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

gridFocus();  //focus

end;

//procedura de
examinare a mutari
mouse-ulul deasupra
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grilajulul

procedure
TForm1.sGridMouseM
ove(Sender: TObject;
Shift: TShiftState; X,
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Scris de Administrator

Y: Integer);

var I. Integer;

begin
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If (cx <17) then
//afisare adresa

begin

| :=cX-1 + cy*16;
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statusBar.simplete
xt ;= 'Adresa: ' +
IntToHex(i , 5);

end

else iIf cx > 19 then
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Scris de Administrator

begin

| := cXx-20 + cy™16;

statusBar.simplete




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Scris de Administrator

xt ;= 'Adresa: ' +
IntToHex(i , 5);

end

else
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statusBar.simplet

exti=";

end;

//procedura de vidare
a continutulul editorulul
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procedure
TForm1.ClearBuffer1Cl
ick(Sender: TODbject);

var I. Integer;
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setGrid(eeproms|ind
ex]);

fori:=1to
eeproms|index]* 16 do
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Scris de Administrator

//locatil = O

location]i] := 0;

end;
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//procedura de start a
protocolului i2c-bus

procedure
TForm1.12c start;

begin
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Scris de Administrator

datail;

clock1;

dataO;
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clockO;

end;

//procedura de stop a
protocolului i2c-bus
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Scris de Administrator

procedure
TForm1.12c_stop;

begin
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Scris de Administrator

clockO;

dataO;

clock1;
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Scris de Administrator

datail;

clockO;

end;
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//procedura de
examinare a confirmarii

receptiilor corecte de
memorie

function TForm1.ack:
Integer;
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Scris de Administrator

begin

datail;

clock1;
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form1.inport();

from _mem =
from _mem AND 64;

If from mem = 64
then




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Scris de Administrator

ack = 1

else

ack :=0;
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clockO;

end;

//procedura de citire a
portulul paralel
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procedure
TForm1.inport;

begin

dSIMm
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Scris de Administrator

mov dx, 0379h;

In al, dx;

mov from mem, al;
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end;

end;

//procedura de
Intrerupere a
alimentarii montajului
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Scris de Administrator

procedure no_alim;

begin

dSm
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Scris de Administrator

mov dx, 0378h;

mov al, O;

out dx, al;

258 / 360



Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

end;

end;

//procedura de
activare a interfetel
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procedure
TForm1.FormActivate(

Sender: TObject);

begin
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sGrid.SetFocus;
end;

//procedura de citire
din memorie
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procedure
TForm1.readButtonClic
k(Sender: TODbject);

var n, m, K :Integer;
//variabile
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|, peer, counti, count],
IntT: Integer;

strT: String;

label no ack, read ok;
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If not verify then
//mesaj de asteptare

statusBar.SimpleTe
xt := 'Citire ...";
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12c_start();
//startul citirii

to mem = 160;

byteout();
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If ack=1 then
goto no_ack;

to mem = 0;
//citirea incepand de la
adresa O
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Scris de Administrator

byteout();

If ack=1 then

goto no_ack;
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If eeproms|index] >
128 then

begin

to mem = 0;
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byteout();

If ack=1 then

goto no_ack;
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Scris de Administrator

clockO;

end;

datail;
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Scris de Administrator

12c_start();

to mem = 161;

byteout();
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Scris de Administrator

If ack=1 then

goto no_ack;

clockO;
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forn ;=110
eeproms|[index]*16 do
//incarcarea datelor
citite in editor

begin




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Scris de Administrator

If not verify then

location[n] := 0

else
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location_verify[n]

K := 128;

for m ;= 7 downto
0 do
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Scris de Administrator

begin

datail;

clock1;
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If ack=1 then

from _mem :=

If not verify then
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begin

location[n] :=
location|n] +
K*from mem

end
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location_ verify|
n] := location_verify[n]
+ K*from_mem;
//verificarea datelor
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Scris de Administrator

clockO;

K :=kshr 1;

end;
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If N <
(eeproms|index]*16)
then //ACK spre
memorie

begin
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Scris de Administrator

dataO;

clock1;

clockO;
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Scris de Administrator

end;

end;

dataO;
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12¢_stop();
//inchelerea ciclului de
citire

sGrid.RowCount :=
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eeproms|index];

for counti := 0 to
eeproms|index] - 1 do
//reconstructia
grilajulul
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Scris de Administrator

begin

for count] ;=0 to
16 do

begin
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if countj = 0 then

begin

sGrid.Cells]O0,
counti] :=
inttohex(counti,4) +
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Scris de Administrator

IntToStr(0

end

else
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sGrid.Cells[count;
, countl] :=
Inttohex(location[n},2);

hexvalue :=
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sGrid.Cells[countj,
counti][1];

convert(hexvalue)

INtT :=




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

StrTolnt(con)*16;

hexvalue :=
sGrid.Cells[count;,
counti][2];

convert(hexvalue
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INtT = IntT +
StrTolnt(con);

Iif IntT < 20 then
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sGrid.Cells[coun
tj+190, counti] ="

else

s@Grid.Cells[coun
tj+19, counti] :=
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Scris de Administrator

Chr(intT);

Nn:=N+1

end;
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end;

end;

goto read_ok; //citire
corecta
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no_ack: //eroare de
citire

MessageDlIg('Eroare
de citire!’,
mtError,[mbOKk], 0);
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read OK:

statusBar.SimpleText
.= 'Citire completal!’;

gridFocus();




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

no alim;

end;

//procedura de
comparare a
continutulul memoriel
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cu continutul editorulul

procedure
TForm1.VerificareClick
(Sender: TObject);

var
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Scris de Administrator

I.Integer;  //varibile

begin

verity = true;
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statusbar.Simple Text
= 'Verificare ...";
//mesaj de verificare

readButtonClick(Send
er); //apelul
procedurei de citire a
memoriel
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fori:=1to
eeproms|[index]*16 do
//[compararea

begin

If location_verify]i]
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<> location|i] then

begin

statusbar.simple
text ;= 'Datele nu sunt
identice!';
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Scris de Administrator

verity .= false;

exit;

end;
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statusbar.SimpleText
= 'Datele sunt
|dent|ce”', //mesaj

verity .= false;
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gridFocus();

end;

//procedura de
trimitere a unui semnal
de date pe nivelul '1’




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

logic

procedure
TForm1.datal;

begin
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Scris de Administrator

dSIMm

mov dx,0378h;

mov al,6;
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Scris de Administrator

out dx,al;

end;

delay;
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//procedura de
trimitere a unui semnal
de date pe nivelul '0’
logic
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procedure
TForm1.dataoO;

begin

dSIMm
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Scris de Administrator

mov dx,0378h;

mov al.4;

out dx,al;
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Scris de Administrator

end;

delay;

end;
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//procedura de
trimitere a unui semnal
de ceas pe nivelul '1°
logic

procedure
TForm1.clocki;
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Scris de Administrator

begin

dSIMm

mov dx,037Ah;
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Scris de Administrator

mov al,255;

out dx,al;

end;
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end;

//procedura de
trimitere a unui semnal
de ceas pe nivelul 'O’
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logic

procedure
TForm1.clockO;

begin
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Scris de Administrator

dSIMm

mov dx,037Ah;

mov al,0;
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Scris de Administrator

out dx,al;

end;

delay;
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end;

//procedura de
Intarziere

procedure
TForm1.delay;
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var del:integer;

begin

for del:=0 to 1000
do
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Scris de Administrator

begin

end;

end;
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//procedura de
Intarziere pe o durata
mal mare

procedure
TForm1.longdelay;
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var del:integer;

begin

for del:=0 to
100000 do
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Scris de Administrator

begin

end;

end;
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//procedura de scrire
pe pagina

procedure
TForm1.PageWriteClic
k(Sender: TObject);
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label no ack, read okK;
//variabile sl
etichete

var conti, cont2, |, |, K,
trimite, rot,
page:Integer,
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begin

for cont1 :=0to
eeproms|index]-1 do

begin
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i2c_start(); //start

to mem = 160 +
(cont1 DIV 16)*2;

byteout();
//octetul de control
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If ack = 1 then

goto no_ack;

to mem = cont1*16;
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byteout();
//adresa locatiel

If ack = 1 then

goto no_ack;
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for cont2 :=1 to 16 do

begin

{0 mem =
location[(cont1*16) +
cont2]; //start de la
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location|1]

byteout(); //date

If ack = 1 then
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goto no_ack;

end;

12¢_stop();
/[terminarea sesiunii de
scriere
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longdelay();longdelay
();longdelay();longdela

y();longdelay();

no_alim;

end;
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goto read_ oK,

no_ack:

MessageDlIg('Eroare
de scriere!’,
mtError,[mbOKk], 0);
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//mesaj

read OK:

statusBar.SimpleText
= 'Inscriere completa!’;
//mesayj
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Scris de Administrator

gridFocus();

no_alim;

end;
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//procedura de
trimitere a unui octet
spre memorie

procedure
TForm1.byteout;
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var trimite,
rot,k,l,],page :integer;
//variabile

begin

rot := 128;
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//10000000
for k:=7 downto O do

begin
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trimite :=to_mem
AND rot;

If trimite = 0 then

begin
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//data = 0 logic

clock1;
//clock = 1 logic

clockO;
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Scris de Administrator

//clock = 0 logic

end

else
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datail;
//data = 1 logic

clock1;
//clock = 1 logic
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Scris de Administrator

clockO;
//clock = 0 logic

end;
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rot := rot shr 1;
//rotire spre dreapta

end;

end;
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Scris de Administrator

end.

Utilizarea
programului
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Programul se
lanseaza in executie
folosind fisierul
eeprom.exe si ofera
posibilitatea de a citi,
a scrie memorii de tip
eeprom cu magistrala
seriala i2c-bus.
Programul suporta
formatul binar pentru
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importul si exportul de
fisiere. Un editor
Incorporat care
permite modificarea
datelor direct de la
tastatura, duplicarea
rapida a memoriilor
sau stergerea lor.




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

Meniul program
permite incarcarea
fisierelor ce urmeaza
sa fie Tnscrise in
memorie, salvarea
continutulul
memoriel ceea ce se
poate atat vizualiza
cat si modifica in
fereastra program.
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Aceasta fereastra
este un editor hexa
sI este format din
doua parti, una in
care apar datele 1n
format hexa si una in
care apar
corespondentele
datelor in format
ascil. De exemplu




Programul pentru citirea si scrierea memoriilor eeprom cu magistrala i2c-bus

numarul hexa '5A'

reprezinta litera 'Z' In
format ascii.

Programul este
scris in limbajul de
programare Delphi,
lar rutinele de acces
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al portului paralel
sunt scrise 1n
limbajul de
asamblare.

Datele care urmeaz
a sa fie introduse 1n
memorie pot fi
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Incarcate 1n editorul
hexa, SI se pot
efectua modificari in
continutul acestuia.
Adresele locatiilor
de memorie sunt
afisate in bara de
stare a programulul.
Orice operatie este
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urmata de un
mesaj, care apare
In bara de stare.
Dupa initierea unel
citirl din memorie,
pe durata citirii
mesajul din bara de
stare este 'Citire ...".
In cazul in care
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Intervine o eroare,
aceasta va fi
semnalat
utilizatorului. Daca
citirea sa terminat
CU succes apare
mesajul

'Citire completal'.
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La fel se intampla
si In cazul scrieril
memoriel.

Interfata intre
calculator st memoria
eeprom cu
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Scris de Administrator

magistrala i2c-bus
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