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" J
Alcuni Compilatori e sistemi di sviluppo presenti
sul mercato per | Microcontrollori AVR

m AVRStudio4 della ATMEL

m AVR-GCC Free GNU

m CodeVision AVR

ICC-AVR della ImageCiratft
FastAVR

mikroBasic for AVR
BASCOM-AVR della MCSELEC
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"

Dove scaricare la documentazione e le Demo

www.delucagiovanni.com > Docs > Archimede

| sito ufficiale Bascom:
www.mcselec.com

Il sito ufficiale Atmel:
www.atmel.com
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" S i
Download DEMO e Utility

m Download Demo

m Manuale 2.0.7.3 In Inglese
m Help

m AVR Calculator

m PWM Calculator

m AVR Designer
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http://www.delucagiovanni.com/Programmi/basavrdemo.zip
http://www.delucagiovanni.com/Programmi/bascavr.zip
http://www.delucagiovanni.com/Programmi/basavrhelp.zip
http://www.delucagiovanni.com/Programmi/avrcalc.zip
http://www.delucagiovanni.com/Programmi/pwmcalc.zip
http://www.delucagiovanni.com/Programmi/avrdesigner.zip

.
Perché il BASCOM ?

Linguaggio ad alto livello, vicino al PLM-51 — e possibile scrivere anche in “asm” per
creare librerie personalizzate compatte distribuibili e criptate

Di facile intuizione — Sintassi dei comandi tra il “C standard” e il “BASIC”
Linguaggio ad esecuzione sequenziale e strutturato con subroutine e funzioni
Velocita nella produzione di firmware robusto ed affidabile (basso Time to Market)
Grandissima varieta di micro AVR supportati dal compilatore 8/16/32 bit

Presente sul mercato da oltre 15 anni

Costo non elevato del pacchetto professionale

Librerie disponibili per la gestione di periferiche: GLCD, ADC, DAC, 10 ext, MEM,
TCP-1P, USB

Ottimizzazione del codice nativo grazie alla compilazione a passaggi multipli
Possibilita di implementare un FileSystem compatibile DOS-FAT16/32

Gestione diretta di HARDISK IDE, SD-CARD, e altri dispositivi simili

Versioni del Software in continuo aggiornamento e implementazione nuovi comandi
Possibile emulazione del firmware prodotto, con AVRStudio o PROTEUS-ISIS
Moltissimi lavori professionali prodotti con questo pacchetto software

Molta documentazione in rete e vari esempi esaustivi

Forum attivo sul sito www.MSCELEC.com (registrazione richiesta)

Supporto on-line professionale 24H24 (a pagamento)
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" S
Perché AVR con Bascom

da una fonte autorevole

m  AVR is a family of 8-bit microcontrollers with a large range of variants differing in:
- size of program-memory (flash)
- size of eeprom memory
- number of 1/O pins
- number of on-chip features such as uart and adc
- package forms

m The smallest microcontroller is the ATTiny11 with 1k flash and 6 1/O pins. The largest
Is the ATXMEGA256x with 256k flash, 54 1/0 pins and lots of on-chip features.
All AVR controllers have the same RISC-like instruction set, enabling fairly easy
porting of Bascom programs between microcontroller types.

m (Tutti i controllori AVR hanno lo stesso set di istruzioni RISC-like, che consente il
porting abbastanza facile dei programmi di Bascom tra i tipi di microcontroller)

m They execute one instruction per clock-cycle making them appreciably faster than
comparable 8-bit 4 clock-cycles-per-instruction Microchip PIC controllers .

(Essi eseguono una sola istruzione per ciclo di clock li rende sensibilmente piu veloce
rispetto ai tradizionali 8-bit 4 cicli di clock-per-istruzione Microchip PIC controller)
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L'ambiente di sviluppo IDE

E® BASCOM-AVR IDE [1.11.9.2] - [C:\0_Miei\BASCOM_AVR\0_VGA_300x200\vga_300x200_10.bas]

Eﬁ: File Edit Wiew Program Tools Options  Window  Help - X -
*HEBE B E. SO SSE-DE . eEMA. 0 7.

vga_300x200_10.bas [£2 o2

Suls ~  Label - ||

[

' FROGEAMMA CONTROLLD WGA CON RISOLUZIONE MAX DI 300 PIXEL X 200 LINEE
' VGA_EPM_3256_300XK200_8 Fagine VERSIOHWE con EXTERENAL MEMORY KeT4008 SRAM b
' SCRITTOD DA GIOVANNI DE LUCA

' e VERSIOHNE BASCOM 1.11.9.2

' e VERSIOHNE AVE-DOS 5.5

' e DATA 11-09-2008 ORE 11.00

3 HTTF: ~rdelucagiovanni . interfres it

REizoluzione Video 300x200 Pixel Con Freguenza Di Scansione 640x480 Vga Standsard

H_blank = 7. .96 Usec Low . 24 Usec Hight 21.469 Kh=z=

¥V_blank = 4. .00 Mzec Low . 12.7 M=zec Higth 59 ., 826 Hz Periocdo = 16.7151 H=ec

Vga_pixel = Ciclo Write Sulla Hram 1 U=ec
S$prog &HFF . &HFF . &HD? | &HFF ' generated fuse byres.
Sregfile = "HMlZ8def dat"
Scrystal = 1e000000
Shev=tack = 128 ‘default u=e 32 fory the hardware stack
Szwv=tack = 128 ‘default u==e 10 fory the SW staclk
Sframesize = 1:8 ‘default u=e 40 for the frame =pace

S$baud = 115200
S$baudl = 115200
'S$zerialinputl = Kbdinput

Config ADC = Single . FPrescaler = Auto . Reference = Internal_2 &6

Config Clock = Soft

Config Date = Mdy . Separator = .

Config Eram = Enabled . Waitstatels = 0 . Waitstateh=s = 0

SEramstart = &H1100 ' =tart locazione 4352
SEramsize = &LHFFFF

Config Keybozrd = FINE.Y . Data = FPIHNE.& . Kevdata = Keydata

'Enable Interrupts

'Enable Trzcl

'On Urxcl Ex 232

DDRED . 7
DIRD . &

1 : PORTD.7
1 : FOETD. &

'addr 18 ram
‘addr 17 ram

[ }

(£

[
|
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"

'‘C” vs Bascom ‘Blink’

$Include "DuinoLib.inc"
Config Pin13 = Output

Do
Set Outl3
WaitmS 1000
Reset Outl3
WaitmS 1000
Loop

'230 bytes
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o
“C" vs bascom ‘Smoothing'

$Include "DuinoLib.inc"

$External AnaRead

Dim Index as Byte , Value As Word
Dim Total As Word , Average as Word
Dim Readings(10) As Word

Const NumReadings = 10
Index =1

Do
Total = Total - Readings(Index)
AnaRead 5, Value
Readings(Index) = Value
Total = Total + Value
Incr Index
If Index > NumReadings Then Index = 1
Average = Total / NumReadings
Print Average
Loop

‘870 bytes

Giovanni De Luca ccesso all'lDE Bascom 9



"
Quante istruzioni dobbiamo conoscere
per scrivere un Programma FW ?

m 133 - Istruzioni Assembly AVR
m 405 - Istruzioni, nel Bascom AVR
nella versione 2.0.5.0

Giovanni De Luca Accesso all'lDE Bascom
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" S
Primi passi con il BAS-AVR

Esempio di configurazione base del dispositivo ATMEGA128

Sprog &HFEF | AHFEF . &HDY . &HEF

Sregfile = "Mli8det . .dat”
Scrystal = 16000000
Shwstack = 128
Sswvstack = 1218

Stramesize = 140

Sbaud = 115200
Sbaudl = 115200
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La potenza del compilatore BAS-AVR

.D3EG
. ORG 256

X

.C3EG
. ORG ]

_Reset:
1di
ot
1di
ot
shimr
1di
ot
1di
1di
ot
2L3

.Bvte 1

¥l ,Low [(RAMEND )
SPL, vl

vh, high (RAMENT )
SPL+1 ,wh
¥1l,32

=1l,0x18
UCSROE, =1

zh, high(&]

=1, Lowi(g]
UBEROL =1
UBRROH, =h

pxxEEEE [JSERS BASIC CODE F###### ka6 55 o wua55%

DIM X as byte :-Line--0013--—-Print x--
1ld= zl, %
- call BZ53tr
Print X i
call _PrEW
End call _PCL

;-Line—-0014----End--

Looono:

Jop LOOOO

Linguaggio
Assembly

Giovanni De Luca

pEEFEET End OF USER BASIC CODE ####ts s s dsaanss

Accesso all'lDE Bascom

L
_PrEW:

_FPEW1:

PSS
_PCL:

_Pch:

LR
_EBEZstr:

_MNzZstr:

_NZstl:

_Nzstz:

_N=Zst3:

sEYSTem
sUser

Print Byte & Word A7 05 0870772070007

1ld EZd,Z+
st rz<
breg _PEW1
rcall _FPch
rjmp _PrEW
ret

Primt Cr, LE & awny char/ /A5 555587

1di rzd,0x0d4
rcall _Fch

1di rz2d, 0x0a
shi= TCSRO0L4 , 5
mp _Fch

ot TDERO, =41
ret

BrteToltr A/ A i i diirdliliisrnss
clr =zh

clt

push w1

rush i

st -¥,.=h

1di r2l,0=03
Sub 22, r=2Z2
l=c zh

rol =1

rol r22

rol =zh

cpi rzz,0=x0a|
brecs _M=st=
sbhci rZ=,0x0a
inc =1

dec r=1

brne _M=2=tl
subi rZ2,—0x30
=t Sl B =
tst =1

brne _W=Z=str
IO =1 w1
InowF =zh  vh
pop ¥h

rop ¥l

ret

CFlobal Wariakhles: 0O bytes
Global Wariables: 1 bytes
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" A
Menu File

“u BASCOM-AVR IDE [2.0.2.0] m Classico menu ‘File’ di
File | Edit “ew Program Tools OQpkions  Window  Help WindOWS-
Hews Clrl+ . m Abbiamo la possibilita di
* Open Chrk-0 creare un nuovo file, di
i ~NoS aprirne uno esistente o di
salvarlo.
= m Menu di stampa con preview

e uscita dal programma.

“Eri+F

B Exit

v 120 _MiehBASCOM_AVRI\Progr. . \nonamel .bas

Giovanni De Luca Accesso all'lDE Bascom 13



Menu Edit

| BASCOM-AVR IDE [2.0.2.0] - [noname1]

“Fin File
.

nonamel

Sub

Edit

A

12

Window  Help
S .
*  Label

Wiewd  Program  Tools  Opkions
Eind Ckrl+F
Find ne:xt F3
Replace Chrl+R
Goko Chrl+iG
Toggle Bookmark
Goto Bookmark,

hif |+
Shife+CErlH

RemarkfUnremark Block  Cerl+M

Insert ASCTT

Giovanni De Luca

Classico ‘Edit’ di
Windows.

Copy and Paste
Find and replace

Bookmark

Accesso all'lDE Bascom
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»
Menu View

"/ BASCOM-AVR IDE [2.0.2.0] - [noname1] m Con ‘View'’ e possibile
Hu File Edit | Yiew | Program Tools Options  Window  Help abllltare Ia VlsuallzzaZIOne

% H_J Fin Layauk 3 - . . . .
_ SOF Viomer | dei pin del chip selezionato.
nonamel -
Sub Bl Eror Porel - = m E’ possibile fare un link al
pdf del chip usato nel
progetto

Giovanni De Luca Accesso all'lDE Bascom 15



" S
Menu Program

“u/ BASCOM-AVR IDE [2.0.2.0] - [noname1] m Da questo menu Si
i File lgdit Wiew | Program | Tools  Options  Window  Help accede alla CompiIaZiOne,
& L ampile ; ;
G W e ” | »- al syntax check, alla

oramel |53 o Synkax check  Chrl4+F7 . .
=1 Show result ChEl--w N SImUIaZIOne e a”a

Sub D — ~ =——  programmazione del
W osendwoce  F4 b File.bin sulla flash del uC.
¥} Resetchip  Shift+F4

Giovanni De Luca Accesso all'lDE Bascom 16



" A
Menu Tools

% BASCOM-AVR IDE [2.0.2.0] - [noname1]

H..; File Edit ‘iew  Program
*HEBECSAE.

nonamel [£3

Tools | Qptions  Window  Help

Sub

#

Giovanni De Luca

Ry
[ 7]

1 T
1
-]

Terminal emulakar Chrl+T
LZD designer Ckrl+L
LIE Manager Ckrl+1
Export to RTF file

iaraphic Corverter

Stack Analvser

Easy TCPIP

PlugIn Managet

Plugins

Resource Editor

Show Device Manager  Chrl+D

Da qui e possibile accedere al
terminale RS232, al LCD
designer, e ad altri importanti
tools che il Bascom mette a
disposizione.

Accesso all'lDE Bascom 17
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Tools -> LCD designer

m Questo tools
permette di
creare carattert
da usare con LCD
LB es. 16x2

Giovanni De Luca Accesso all'lDE Bascom
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Tools -> LIB manager

LIB Manager

(u'
('

Igibr_anes ]| | _MOVECONST2STRING - | QUEStO tool permette di
ﬁ.nlmgllD_em#DEE.llb . . . .
L compilare librerie scritte
e

ity come obj per distribuirle
FIashEardDrive_MME.lil:u

25256 , sorgente.

;  routines
adr2 lib . [
CF_EmbedSys+<Rakd LIE = . .
| 1 In assembly e criptarle
dz1307clock. lib Delete
el i Insieme al progetto
gled ik il

Compile

HI
=

Giovanni De Luca Accesso all'lDE Bascom 19



" J
Tools -> Graphic converter

-

Graphic converter

LCD type
(12864 (O 2404128 (O 2407240

(%) 240764 (O 129128

Height 64 width 240

Eant
@]
(= g2

Giovanni De Luca

m Se siusaun LCD grafico
sara necessario convertire
Immagini bitmap nel formato
BGF con questo tool.

m E’ possibile scegliere tra vari

formati, e se creare un file
[]SED series compresso 0 Nno.
[ ] Uncompreszed
Accesso all'lDE Bascom 20



" J
Tools -> Easy TCP/IP

= Easy TCP/IP v2.00

B|i=]]><

TCP | UDFP || BASEE4

Fart
5000

I localhiost

IP localhost

Giovanni De Luca

Accesso all'lDE Bascom

m Con questa utility e
possibile comunicare
con applicazioni che
usano interfacce di
comunicazione
ethernet.

m E’ possibile stabilire

connessiont TCP o
UDP.

21



" S
Menu Option

|@ BASCOM-AVR IDE [2.0.2.0] - [noname1]

EV,: File Edit Wiew Program Tools | Options | Window  Help
= H - \LLI . Carnpiler * < . .
-mnen | @ Menu per la configurazione

Environmment

Sub - . del chip, delle comunicazioni
e del programmatore.

Maonitar

nonamel |&3

Prinkter

Giovanni De Luca Accesso all'lDE Bascom



'_-—
Menu Window

“w BASCOM-AVR IDE [2.0.2.0] - [noname1]

?_5: File Edit ‘“iew Program Tools  Options mlﬂelp—( O Menl\,l per Ia modallta de”a

=

» H = ﬂ . E % % Cascade i \ . .
— 3 visualizzazione delle
b S finestre dell’applicazione.

(=
L1 Magimize Al
¥ 1 nonamel

Giovanni De Luca Accesso all'lDE Bascom 23



"

Menu Help

|EJ BASCOM-AVR IDE [2.0.2.0] - [noname1]

-——

P Fil=  Edit  Wew Program  Tools  Options  Window
* b < AWK

nonamel |&3

Giovanni De Luca

Sub r Lg

w2 B v &

IT
€L
L=

About

Index

h

MCS Forum
M3 Shop

»  Suppork

Knowledge Base

Crediks

m Menu attraverso il quale si
accede ai file di Help, ai forum
e al support on-line

Accesso all'lDE Bascom 24



Option -> Compiler -> Chip

BASCOM-AVR Options

Compiler | Communication | Ervironment || Simulator | Programemer | Monitor | Printer - Da queSta fl neStra é
Chip | Qutput | Communication | 12C. SPI, TwIRE | LCD | Options pOSS|b|Ie SeIeZIOnare II
Chip [ m32def dat v FlsshROM  [22KB chi P, abilitare o

disabilitare I'accesso

KRAM SRAM [pote alla memoria esterna,

Hw Stack | 128 EEPROM  [1D24 settare 'ammontare di
SftStack  [125 RAM waitstate memoria da riservare

Framezize 178 External Access Enable a”O StaCk.

DOk X Cancel

Giovanni De Luca Accesso all'lDE Bascom 25



" M
Option -> Compiler -> Output

BASCOM-AVR Options

Compiles |Eu:ummuniu:atiu:un | Erwironment | Simulator | Programmer | Monitar | Printer |

m  Qui si decide quale tipo

[ Chip | Output | Communication | 12C, SPI. TwWIRE | LCD | Options| di file deve essere
Binary file AR Studio Object file g e nerato . d u rante Ia
[¥] Debug File [ Size warning Comp||a2|one del
[7] HEX fie [ Swap wrds sorgente, se si vuole
[«] Report file [+] Optimize code abllltare I’OpZIOne dl
E rror file (] Shaw intemal variables ‘Optl m Ize COde’

/o

Giovanni De Luca Accesso all'lDE Bascom 26
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Option -> Compiler -> Comm

BASCOM-AVR Options

Cornpiler | Communication || E nwironment || Simulator || Frograrmmer || b onitor || F"rinter|

Chip || Dutput| Commurication | 12C, SPI, 1WIRE | LCD | Options|

B audrate | 32400 M
Frequency (16000000 | H2
Errar | 0.16%

/ o

Giovanni De Luca Accesso all'lDE Bascom

Da questa finestra e
possibile settare la
frequenza di clock e il
valore di baud rate relativo
alla porta Com RS232.

Un text box ci mostra se
nei calcoli del baud rate
verra introdotto un errore
espresso in %.
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" M

Option -> Compiler -

BASCOM-AVR Options

Compiler | Communication || E nwironment || Simulator || Frograrmmer || b onitor || F"rinter|

| Chip || Clutput || Eummunicatinn| [2C, 5P TWIRE | LCD || I:Ipticun$|

E S
SCLpat  |PORTAD v | Clock  |PORTES v |
shapot  [PORTAD  [v] MOSI  |PORTEE ||
i MISO  |PORTEF ||
Twire [PORTBO [v] 55 \PORTES  |w|

[] Uze Hardware 5P

/o

Giovanni De Luca Accesso all'lDE Bascom

> |2C etc

Possiamo scegliere e
configurare i pin da
assegnare alle
Interfacce integrate :
12C, 1Wire 2 SPI.
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Option -> Compiler

BASCOM-AVR Options

Cornpiler |Eu:ummunin:atiu:un Erveiranment | Simulator | Programmer || kanitar || Printer

Chip | Output | Communication | 12C. SPI, 1wIRE | LCD | Options

e | 16"e H Enable |PORTE.3
BIIS mode D ata mode RS PORTE.Z _
O 4. © pin g7 |PORTE? [v]
@ B-bit O bus _

DEE  |PORTEE v/

LCD-address | “000 pes |PORTES |+

RS-address | 2onn npa |FORTE.4 _

[] Make upper 2 bitz 1" in LCD designer

Lo

Giovanni De Luca Accesso all'lDE Bascom

-> LCD

m  Qui possiamo
configurare il tipo di
LCD da collegare al
nostro ucC.

m Inoltre possiamo
scegliere di mappare
I'LCD in memoria
oppure utilizzare |

singoli pin del display.

29
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Option -> Compiler -> Option

BASCOM-AVR Options

Compiler | Communication || E nvironment || Sirnulator || Programmer || b aritar || F'rinter| -

| Chip | Output| Communication | 12C, SPI, 1wIRE | LCD | Options |

Play Sound Succes | C:\BascombBASCOM_avr_2.0.1.0hcompilata.y

Play Sound Error C:\BazcomhBASCOM_ave_2.001.0Nermor. way

/o

Giovanni De Luca Accesso all'lDE Bascom

Possiamo assegnare dei
suoni ad eventi particolari.

Per esempio alla fine della
compilazione il sistema dice a
voce “Programma compilato
Ccon successo”.

Se il compilatore rileva errori il
sistema dice “Errori trovati”.
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Option -> Comm -> Port

rBhSCUM-A'\'R COptions N
Compiler | Communication | Erwiranment | Simulatar | Programmer | Monitar | Printer | - QUI confi guri amo i
CoMpot  [cOM13 [w]  Hendehake  [None v] parametri del terminale:
Baudiale 15200 [v|  Emdaion  [none v] numero della Com,
Paiy Nore ] RS Baudrate, Parity, etc.
D atabits E M ™
Stophits K v]  Backeoor  [HENaw M

K.eep Teminal emulatar open

7 o
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Option -> Enviroment

BASCOM-AVR Options

Editor | Font | IDE || POF

Compiler D:ummuniu:atiu:un| Erwironment | Simulator | Programmer | Moritor | Printer

Avtaindent

[] Don't change caze
Refarmat BAS files
Reformat code

] Smart TAR

Syntax highlight
Show margin

] Lire numbers

Comment position =1}
TAB-zize 3
K.eymapping Default BI

Mo reformat extension |paAT
—1
Size of new editor window
(%) Mormal
) Maximized

<

X Cancel

Giovanni De Luca

Accesso all'lDE Bascom

m Si possono definire
alcuni parametri
relativi alla modalita
di visualizzazione
dell’ editor.
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" M
Option -> Simulator

BASCOM-AVR Options

| Compiler || Communication || Erwironment | Sirmulator | Programmer || b anitar || F'rinter|

Ize integrated Simulator COM port | COp1 M

[ ] Fiun Simulatar after compilation

[ ]5ave EEPROM state

Fragram |"E:\F‘rngrammiHLabcenter ElectionicssF |

Parameter | {FILE} OB

v O

Giovanni De Luca Accesso all'lDE Bascom

m Uso del simulatore:
Interno o esterno.
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Option -> Programmer

BASCOM-AVR Options

Compiler | Communication || Ervironment | Simulator | Progranmmmer |M|:unitu:-r Frinter

Programmer | Sample Electronics programmer [V]

Play sound C:ABazcomsBASCOM_aw_2.0.1.0Nprogramms

[] Eraze warming AutoFlash [ Autoerify Upload Code and D ata

] Program after compile [] Set focus to terminal emulator after programming

M| [
LPT-address 276 [v] u
Fort delay 0

/o

Giovanni De Luca Accesso all'lDE Bascom

Da qui e possibile scegliere
il tipo di programmatore;
MCS permette di utilizzare
moltissimi tipi di
programmatori.

Alcuni possono essere auto-
costruiti e collegati
facilmente alla porta
parallela di qualsiasi PC.

Altri possono essere
collegati alle porte seriali,
altri alle porte USB.
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" M
Option -> Monitor

A

BASCOM-AVR Options

| Compiler || Communication || E nvironment || Sirnulator || F'ru:ugrammer| Moriitor |F'rinter|

m E’ possibile configurare

Pl | il programma per il
Upload speed |-|2|:||:| M mOﬂltOFagglO del

b aritar prefis Prefin delay | download da

M aritor zuffis o BOOtLoader.

Manitar delay |

/o
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"
Option -> Printer

BASCOM-AVR Options

| Compiler | Cammunication | Erviranment | Simulator | Programmer | Mu:unitu:ur| Printer | - ConflguraZIOne de”a
ot [ R LeftMargin 15 stampante, set dei
Pririter Setup Top Margin 13 COlorI e mOdaIIta dl
Right Margin |15 impaginazione
[ ]Color Im 15
“Wiap Lines
[ ] Prirt Header
[ ] Line Mumbers
[ 5prtax

v
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" S
AVR Simulator

i AVR Simulator
b '.| EiEh | BN _ |Cuesm 10 M @ Terminal v Sim Timers
Wariables Locals_ 8" Wakch &-UP | Interrupts
| Warishle ]‘u‘alue |Hex |Bin | [ Eﬂ 6
||| RO_Joo |5
R1 |00 M N
=l | ® Una delle finestre piu
R3 |00 - . ) .
| ~ i importanti dell'IDE di
R& |00 N\ = .
e Bascom e il Simulatore).
RY (00
zI» | = Sipossono gestire i segnali
N1 i di stimulus, gli interrupts, e
: N 2|0
Bl i e tintont o g le perlferlche analogiche
= R14{00
¢ Eoonn Bnen R M Bammmviefotamizon  IRRODWM Fizlon presenti sul chip.
7 245 + 60 = 4.08 Rapporto Demoltiplica -FE-DD
G R17|00
13 COgni 360° Del Pivot La Corona Piccola Fa 4 Giri = 2000 X 4.0 - @DD
11 60° ~ 0.0114 = 5258 Impulsi Encoder R18j00
13 85.0 = 7466 o
14 85 7 = 7515 Impulsi I L
15 86° = 7544 Impulsi Encoder oz [
1 90° = 7895 Impulsi Encoder EDU
%g -15° = -1316 Rai|oo
19 Quindi Per Inizializzare La Posizione Devo Andare In Manuale | F25]00
20 Magnex &4 Zeroc Gradi . Poi Azzero La Scheda Di Controllo E Hem 2600 [
21 Valore Zero Sulla Hemoria. = =
<[ m »| Register 1 ¥
F;C =0 Cycles =0 Stopped
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/O Hardware simulation

Hardware simulation £l
m Da questa finestra e
possibile simulare ed
Falslalslefilo] _ 7l ls]alslz i lo 61 . applicare segnali digitali
GOSN GOD | DIOIIGDG
Eg NO000000ERO0000000 al SInngl pln agll
pc [0[0/0/00 000 c 00000000 a5 |ls|B Ingressi analogici, usare
PO OGS GSSSS D 90660600 o e I una keyboar_d matr_lx |
4x4 e visualizzare | dati
0 B |50 LR su un LCD.
AIND MH B 4+
AN 000
[1lmvert
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"
Interrupts stimulus

-

“ AVR Simulator
|| |T| 6z (2 b, &|F| ["| LIE Sim |E|H|®| [ | Terminal || Sim Timers 1 5
Liaiablos | Locals | B watch |& uP |_I|;Mt5_|
mro | mrt | w2 | oz | ovee | et | ocis | o 1 |
mro | mm | mme | ooz | ovee | 1Pt | oc Puike :
ovFt | oo | oveo | s uore | urec | apce Doy |0o .3
: il SPHR pn  |PORTBA |w

Giovanni De Luca

Accesso all'lDE Bascom

Cliccando sui pulsanti si
POSSONO0 generare
Impulsi di stimolo e
Interrupts vari:

Int. non mascherabili,
provenienti dalla fine
conversione delllADC o
dalla seriale e altro.
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'__
uC state

-

i AVR Simulator

| m| 5=z > Q&LF_;J;]LIBSW |I_£|EL®| Terminal ] Sim Ti L VengOnO mOStratl |n

- Wariahles | Locals |51Ef' "Wakch |_’W| Interrupts | q u esta fl n EStra: IO

Flags

Pt Eit Bl Bl 1 B 2 B | (e tios Citekonei stato dei flags, degli
Soft Stack OO0 SoftStackMin FOF MW Stack DoO0  HWMin PFOF StaCkS

<
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Sample programmer

Fiw Sample Electronics AVR programmer

M=)

File Buffer Chip

@ BE T e B E

krdanufactor  Unknown Flash ROk 128 KB
Chip ATMegal 28 EEFRORM 4096

FlashROM | EEPROM | Lock and Fuse Bits
00|01 o2 |02 |04 |05 | o5 | 07 | 08| 09| 0| 08 | oc| oo | oE | oF |

dvle @

Frogrammed:493

00000 |94 0OC 00 24 95 18 00 00 95 18 00 00|95 15 00|00 L5

00010 |95 18 00 00 95 18 00 00 9518 00 00|95 18 00|00 |.

00020 |95 18 00 00 95 18 00 00 9518 00 00|95 15 00|00 ).
|
|
|

00030 |95 18 00 00 34 0OC 03 62 395 18|00 00 95 18 00 00 p.L.bBL.L.
00040 |95 18 00 00 95 18 00 00 95 18 00 00|95 15 00|00 L.L..l.
00050 |95 12 00|00 |ES SF BF 8D EE COEF ES|2E 4E ED 28 . AlliAisNal

000ED |BF 8E EO DY EOD FE 2E 5F 95 A3 BY 84 |2E 08 7F |87 éla=ac_I-L.1
00070 |BF 24 E1 83 27 393 BD 81 BD 91 |EF EE EO F¥ EE A0 AlAIPEIM 115+
00080 |EO BO 27 82 53 8D 97 31 F7 |E9|EC 87 B9 89 EO 80 &N -2ariss
00030 |BD 80 E1 83 B3 8A 24 66 94 |75 |34 57 E0 80 BI 81 MEAMFH=M S0
0o0a0 |EO B4 B3 80 EE A0 EO BO B3|84 |92 8C 91 00 00 6O &PEs &I
QOOBD JEF 4C 2B 04 BE 04 95 A% 94 AB| 94 AC 38 AD EE AD L+ Pld-l=
000CO |EOEBO B3 87 53 8C 91 00 00|60 |EOD 4F 2B 04 BB 07 &% a0+ s
00000 |99 CO 98 C1|98 C2 95 C3 EG A0 EOD BO|B3|81 93 8C IAdiER== 20
OO0OED |91 00 00 60 EC 42 2B 04 BE|O7 |34 92 94 93 94 94 B+ 1NN
000FD |94 95 EO 80 BB 8A EO ED EO FO EF AG EO BOED 94 N&E=1333dc5%51

4366 bytes read

4566 ROM 0 EFROM MAGMNEX_ATMIZ_6.BIMN

Giovanni De Luca
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m Questa e l'interfaccia di
uno dei programmatori
disponibili; Sample
Programmer)

m Lo schema elettrico e
disponibile sull’'Help.

m  Abbiamo la possibilita di
programmare la flash, la
eeprom o i fuse bits del
micro.
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" A
Lock and fuse bits

=) Sample Electronics AVR programmer E]@
File Buffer Chip
G P EFE T & B E Chip|ATMega12E} [VI - @
Manufactor  Unknown FlashROM 128 KB Sz
v . . —
FlashROM | EEFEOM | Lock and Fuse Bits |
= Chip -~
MName MEGAS
Calibration 0 Ah, |
Calibration 1 Ah,
Calibration 2 Ad _Ca|ibrati0n byte
Calibration 3 Ab
= Lockbits FF 5
Lockbit 65 11:Mo restrictions for SPR or LPR accessing the boo. |~
Lockbit 43 11:Mo restrictions for SPM or LPM accessing the app...
Lockhit 21 11:Mo memory lock features enabled for parallel and...
= Fusebits 54
Fusehit 1:BODLEVEL 2.7
FusehitB 0:BEODEMN enabled Wirite PRG
Fuszehit KLASEY 0001 o:nt. RC Osc. 8§ bMHz: Start-up time: B CK. + D ms;..
= Fusebits High M
Fusehit High k 1:FINFCE is RESET
Fusebit High J 130T enahled by WDOTCR
Fucahit Hirh | N-=Fl anahlad [V
4366 bytes read
4366 ROM 0 EFROM MAEMEY_ATM3Z_6,BIN

Giovanni De Luca
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m E'possibile configurare i
fuse bits a seconda delle
esigenze.

m E’ possibile scegliere |l

generatore di clock,
abilitare o disabilitare la
protezione alla lettura,
abilitare il watchdog
hardware e altro.
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" A
Introduzione al Bascom-AVR

Scelta del microcontrollore
Utilizzo dei file di definizione (Def.dat)
Configurazione della porta Com1l
Configurazione del display LCD
Configurazione delle porte di I/O
Configurazione dellADC interno
Dimensionamento delle variabili
Tipi di variabili

Struttura del MAIN

Esempio: Blink Led

Uso di Locate, LCD, Cls, Cursor
Uso della UART, Print e Input
Interrupt seriale URXC

Giovanni De Luca Accesso all'lDE Bascom
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" A
Scelta del microcontrollore

m Prima di procedere con la stesura di qualsiasi
programma e necessario stabilire il tipo di uC da
utilizzare, o almeno fissarne il package (DIP, TQFP)

m Bisogna fare I conti con il numero dei pin disponibili e
con le periferiche hardware che ci necessitano (come
stabilito sullo schema elettrico).

m N.B. Non tutti | uC della stessa famiglia sono pin to
pin compatibili.
m Una volta scritto un programma sara comungue

possibile, facendo piccole modifiche, ricompilarlo per
altri chip della stessa famiglia.
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" J
Primo passo : file Def.dat

$regfile = "m128def.dat"
$crystal = 14745600
$baud = 115200
$hwstack = 128
$swstack = 128
$framesize = 128

Giovanni De Luca Accesso all'lDE Bascom
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" S
SHWSTACK, SFRAMESIZE

m The Hardware stack is room in RAM that is needed by your program.
When you use GOSUB label, the microprocessor pushes the return
address on the hardware stack and will use 2 bytes for that. When you
use RETURN, the HW stack is popped back and the program can
continue at the proper address. When you nest GOSUB, CALL or
functions, you will use more stack space. Most statements use HW stack
because a machine language routine is called.

m You need a minimum frame size of 24 bytes. This space is used by a
number of routines. For example string<>numeric conversion routines. If
you use Print numVar, then the numeric variable "numvar" is converted
Into a string representation of the binary number. The framespace buffer
Is used for that. While the framespace server as dynamic memory, a
Ei)xed address is used. For this reason the buffer has a fixed size of 24

ytes.
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Configurazione della Coml

CONFIG COM1 = baud , synchrone=0|1,parity=none|disabled|even|odd,stopbits=1|2,databits=4|6|7|8]9,clockpol=0|1

baud

Baud rate to use. Use 'dummy’ to leave the baud rate at the sbaud
value.

synchrone

0 for asynchrone operation (default) and 1 for synchrone
operation.

Parity

Mone, disabled, even or odd

Stopbits

The number of stop bits : 1 or 2

Databits

The number of data bits : 4,5,7,8 or 9.

Clockpol

Clock polarity. 0 or 1.

Config Coml1 = 115200, Synchrone = 0, Parity = None , Stopbits = 1, Databits = 8 , Clockpol =0

Giovanni De Luca
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" S
Configurazione dell’ LCD

CONFIG LCD = LCDtype , CHIPSET=KS077 | Dogm163v5 | DOG163V3 | DOG162V5 | DOG162V3 [,CONTRAST=value]

LCDtype

The type of LCD display used. This can be :

40 * 4,16 * 1, 16 * 2, 16 * 4, 16 ¥ 4, 20 * 2 or 20 * 4 or 16 * 1a or
20%4A,
Default 16 * 2 is assumed.

Chipset
KS077

Most text based LCD displays use the same chip from Hitachi. But some
use the KS077 which is highly compatible but needs an additional function
register to be set. This parameter will cause that this register is set when
you initialize the display.

CHIPSET
DOGM

The DOGM chip set uses a special function register that need to be set.
The 16 x 2 LCD displays need DOG162V3 for 3V operation or DOG162V5E for
5V operation.

The 16 x 3 LCD displays need DOG1683V3 for 3V operation or Dogm163vh
for 5V operation

CONTRAST

The optional contrast parameter is only supported for the EADOG displays.
By default a value from the manufacture is used. But you might want to
override this value with a custom setting.

ConfigLcd =16 *2

Giovanni De Luca
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"
Configurazioni delle porte I/O

CONFIG PORTx = state
CONFIG PINXx.y = state

state & numeric constant that can be INPUT or QUTPUT.

INPUT will set the data direction register to input for port X.

OUTPUT will set the data direction to output for port X.

You can also use a number for state. &B00001111, will set the upper
nibble to input and the lower nibble to output.

You can also set a single port pin with the CONFIG PIN = state,

statement.

Again, you can use INPUT, OUTPUT or a number. In this case the
number can be only zero or one.

Config Portd = Input
Config Porta = Output
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"
Configurazioni delle porte I/O

Altra modalita usando i registri di configurazione:
DDRA=&B 1111 1111 ‘configura tutti i pin della porta A come output

DDRA=&HFF ‘configura tutti i pin della porta A come output
DDRB=&B 0000 1111 ‘configura i bit 3..0 come output, 7..4 come input
DDRB.3=1 ‘configura il bit 3 come output

Uso delle resistenza di pull-up:

DDRA.0=0 ‘configura il bit O della PORT(A) come input
PORTA.1=1 ‘abilitiamo la resistenza di pull-up forzando a 1 il pin
Uso di ‘ALIAS’:

Pulsante ALIAS PINA.O ‘al pin d’'ingresso PINA.O diamo il nome ‘Pulsante’

Giovanni De Luca Accesso all'lDE Bascom



Configurazione ADC

Config Adc = Single , Prescaler = Auto , Reference = Avcc
Start Adc

Dim W As Word , Channel As Byte

Channel =0
Do

W = Getadc(channel)

Print ""Channel "' ; Channel ; ** value " ; W
Incr Channel

If Channel > 7 Then Channel =0

Loop
End

Giovanni De Luca Accesso all'lDE Bascom
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Lettura ADC In free mode

Config Adc = Free , Prescaler = Auto , Reference =Internal

On Adc Adc_isr Nosave

Enable Adc

Enable Interrupts

Dim W As Word , Channel As Byte

Channel =0
Do
Channel =0
Start Adc
Idle
Stop Adc

Print ""Channel " ;: Channel ; "* value "" ; W

Loop
End

Giovanni De Luca
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Adc_isr:

push r26

push r27

push r24

in r24,sreg

push r24

push r25

W = Getadc(channel)

pop r25
pop r24
lout sreg,r24
pop r24
pop r27
pop r26

Return
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" J
Configurazione del Timer O

Uso di AVR Assistant

-

rﬁ Avr Assistant Ver 2.3 By G. De Luca
8/16 Bit Timer . . .
MPU Freq (Mhz) 14.7456 - Timer Prescale Target Time In que_StO esemplo Con un CrIStaIIO (.:“ 14:.74.5\6
e — ] Mhz, impostando opportunamente i registri e
[ Show as decimal Exit s o | possibile ottener_e_un Baudrate di _115200 e
Baud Generator | una frequenza di intervento del Timer pari a
Baud Rate  BBRH  LBBAL TCNT#H TONTsL  OCRsH  OCRsL 1Hz
5200 «| [os00 | [0s07 | [ 0«F |[ 0x00 | [ OsE0 || O<FF |
v %2 enabled Calculate
Actual Rate Erar % Actual Time Error %
175200 | | 0 | 1 | 0 |

Per calcolare i valori da assegnare ai registri dei timer per impostare il BaudRate
o il tempo di intervento del Timer 0,1,2, e possibile utilizzare questa utility scaricabile dal

sito : www.delucagiovanni.com
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" :
Configurazione del Timer O

Uso di AVR Assistant

r Avr Assistant Ver 2.3 By G. De Luca 1
816 Bit Timer C t f . tt .
MPU Freq (Mhz) 14,7456 - Timer Prescale Target Time on ql:les a Co_n IguraZIon? otteniamo
S - 00 | un periodo di intervento di 100 mSec.
[ Show as decimal Exit N Apili_tando I’i’r_1ter_rl_th corrispo_ndent_e
Baud Generator | e indicando I’indirizzo di gestione, il
Baud Rate UEERH  LIEERL TCMTsH  TCMTsL OCRsH  OCFsL programma Ogni 100 mSec saltera all’
s200  w| [000 | [007 | | [ 0E9 [ G0 | [ 0«16 || OuTF | Interrupt Handler ed eseguira le
¥ X2 enabled Calculate istruzioni contenute nella subroutine.
&ctual Rate Error % Actual Time g Eer_rZ
[ 15200 ] | 0 | | m ]| 0 |

Per calcolare i valori da assegnare ai registri dei timer per impostare il BaudRate
o il tempo di intervento del Timer 0,1,2, e possibile utilizzare questa utility scaricabile dal
sito : www.delucagiovanni.com
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Configurazione del Timer 1

$regfile = "m32def.dat"
$crystal = 14745600

B — . . g _
Avr Assistant Ver 2.3 By G. De Luca / Config Timerl = Timer , Prescale = 1
- Ddra.0 =1
r8/16 Bit Timer Enable Interrupts
MPU Freq (Mhz) |14.?455 TI Timer Prescale Target Time Enable Timerl
1 = 1 On Ovfl Timer_1

¥ Show as decimal m \ Start Timerl
[ = & Bs e w

—~Baud Generator

Do
Baud Rate UEBBRH  UBERL TCMTsH  TCNTsL OCRxH  OCRsL nop

oo« [0 ][ 7 ] [Cmes ez ] | 87 f] 158 | Loop

I™ 2 enatled End

'-- entra ogni 1 msec --

Actual Rate Error & Actual Tine Errar % Timer_1:
[ e | [ 6| Tooonzy | [ oo | Tentlh =198
Tentll = 102
Ocrlah =57
Ocrlal = 153
Toggle Porta.0
Return
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" S
Configurazione del PWM

PWM risoluzione = 8bit

14745600 / 256 = 57600

57600 / 8 (prescale) = 7200 se 8bit
abbiamo 2 uscite OC1A e OC1B

il valore della freq va diviso x 2

abbiamo cosi 3600 Hz per canale. r -
= (=l <

PWM risoluzione = 9bit

14745600 / 256 = 57600 Frequency |14745600 Hz

57600 / 16 (prescale) = 3600 se 9bit

abbiamo 2 uscite OC1A e OC1B Pre-Sealer |8 v

il valore della freq va diviso x 2 e
abbiamo cosi 1800 Hz per canale. Bits =

PWM risoluzione = 10bit Calc 00 Hz
14745600 / 256 = 57600

57600 / 32 (prescale) = 1800 se 10bit

abbiamo 2 uscite OC1A e OC1B

il valore della freq va diviso x 2

abbiamo cosi 900 Hz per canale.
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" S
Configurazione del PWM

$crystal = 14745600

Config Timerl = Pwm , Pwm = 10, Compare A Pwm = Clear Down , Prescale = 8
14745600 / 256 = 57600 / 32 (10bit) = 1800 Hz
‘abbiamo 2 uscite la freq viene divisa x 2 : abbiamo 900Hz per canale

F .|
Pwm1la = 100 B AvE PW - |2 ES
Do
nop Frequency (14745600 Hz

LOOp Pre-Scaler |G -
End —

Bits |10 i

Zalc Q00 Hz
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» I
Dimensionamento Variabil

DIM var AS [XRAM/SRAM/ERAM]type [AT location/variable] [OVERLAY]

Var Any valid variable name such as bl, i or longname. var can also
be an array : ar(10) for example.

Type Bit, Byte, Word, Integer, Long, Single, Double or String

XRAM Specify XRAM to store variable into external memory

SRAM Specify SRAM to store variable into internal memory {default)

ERAM Specify ERAM to store the variable into EEPROM

OWERLAY Specify that the variable is overlaid in memory.

location The address of name of the variable when OVERLAY is used.
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" J
Tipi di variabili

Bit (1/8 byte). A bit can hold only the value 0 or 1. A group of 8 bits is called a byte.

Byte (1 byte). Bytes are stores as unsigned 8-bit binary numbers ranging in value from 0 to 255.

Integer (2 bytes). Integers are stored as signed sixteen-bit binary numbers ranging in value from -32,768 to +32,767.
Word (2 bytes). Words are stored as unsigned sixteen-bit binary numbers ranging in value from 0 to 65535.

Long (4 bytes). Longs are stored as signed 32-bit binary numbers ranging in value from -2147483648 to 2147483647.
Single. Singles are stored as signed 32 bit binary numbers. Ranging in value from 1.5 x 10"-45 to 3.4 x 1038
Double. Doubles are stored as signed 64 bit binary numbers. Ranging in value from 5.0 x 10"-324 to 1.7 x 10"308

String (up to 254 bytes). Strings are stored as bytes and are terminated with a 0-byte. A string dimensioned with a length of
10 bytes will occupy 11 bytes.
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" SN
Struttura del Main

$sim

$regfile = "m128def.dat"
$crystal = 14745600
$baud = 115200
$hwstack = 128
$swstack = 128
$framesize = 128

Main:
Do
nop
Loop
End

Giovanni De Luca
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"
Esempio 1:Blink Led

$sim ‘uso del simulatore
$regfile = "m128def.dat"

$crystal = 14745600

$baud = 115200

$hwstack = 128

$swstack = 128

$framesize = 128

Ddra.0=1 ‘configurazione output
Led Alias Porta.0 ‘uso di alias
Main: ‘main programm
Do ‘ciclo do-loop
Toggle Led ‘uso di toggle
Waitms 1000 ‘aspetta 1000 mSec=1Sec
Loop ‘end loop
End ‘end programm

Giovanni De Luca Accesso all'lDE Bascom
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" S
U

(configurazione uC)
ConfigLcd =16 *2
Dim J As Byte

Cls
Cursor Off

Do
Locate1,1:LcdJ
IncrJ
Waitms 100

Loop

End

Giovanni De Luca

Accesso all'lDE Bascom

so di Locate & LCD

Possiamo fare alcune prove cambiando |l
dimensionamento della variabile J; word,
Integer, single, long, double,

e il tempo relativo a WAITMS.

E’ possibile sostituire il valore 100 o altro
valore con una costante o con una
variabile:

CONST Tempo=100
Waitms Tempo

Dim Tempol as byte
Tempol=100
Waitms Tempol
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'_ |
Uso della UART -> Print

Dim J As Byte
Do
Print J
Incr J
Walitms 100
L.oop
End
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"
Uso della UART -> Input

Dim J As Byte

Do
Input "Number:" , J
Print J

Loop

End

Giovanni De Luca Accesso all'lDE Bascom
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-
Interrupts -> URXC

Il piu semplice & il piu usato

Enable Interrupts
Enable Urxc
On Urxc Rs232

Dim J As Byte
Dim Rxok As Bit
Rxok=0
Do
If Rxok =1 Then
Rxok =0
Print J
End If
Loop
End

Rs232:
Input J
Rxok =1

Return
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" S
KEYWORD REFERNCE

in ordine alfabetico

Index Top Previous MNext

AVR

MCS S

ELECTRONICS
Pl B0 EVITIFS
BALIC COPPILIRT

BOVL 0PI NT

Version 2.0.2.0 document build 31
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" N
KEYWORD REFERENCE

1Wire routines allow you to communicate with Dallas 1wire chips.
1IWRESET , IWREAD , 1IWWRITE , IWSEARCHFIRST , 1IWSEARCHNEXT ,IWVERIFY , IWIRECOUNT

Conditions execute a part of the program depending on a condition being True or False
IF-THEN-ELSE-END IF , WHILE-WEND , ELSE , DO-LOOP , SELECT CASE - END SELECT , FOR-
NEXT

Configuration commands initialize the hardware to the desired state.

CONFIG , CONFIG ACI , CONFIG ADC , CONFIG ADCx , CONFIG BCCARD , CONFIG CLOCK , CONFIG
COM1 , CONFIG COM2 , CONFIG DAC , CONFIG DATE , CONFIG DMXSLAVE, CONFIG EEPROM
,CONFIG EXTENDED_PORT , CONFIG PS2EMU , CONFIG ATEMU , CONFIG I12CSLAVE , CONFIG
INPUT, CONFIG GRAPHLCD , CONFIG KEYBOARD , CONFIG TIMERO , CONFIG TIMER1 , CONFIG
LCDBUS , CONFIG LCDMODE , CONFIG 1WIRE , CONFIG LCD , CONFIG OSC, CONFIG SERIALOUT ,
CONFIG SERIALIN , CONFIG SPI , CONFIG SPIx, CONFIG SYSCLOCK , CONFIG LCDPIN , CONFIG
PRIORITY , CONFIG SDA , CONFIG SCL , CONFIG DEBOUNCE , CONFIG WATCHDOG , CONFIG PORT
, COUNTERO AND COUNTER1 , CONFIG TCPIP , CONFIG TWISLAVE , CONFIG SINGLE , CONFIG X10
, CONFIG XRAM , CONFIG USB , CONFIG DP , CONFIG TCXX
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" SN
KEYWORD REFERENCE

A conversion routine is a function that converts a number or string from one form
to another.

BCD , GRAY2BIN , BIN2GRAY , BIN , MAKEBCD , MAKEDEC , MAKEINT , FORMAT ,
FUSING , BINVAL , CRC8 , CRC16 , CRC16UNI , CRC32 , HIGH , HIGHW , LOW ,
AESENCRYPT , AESDECRYPT

Date Time routines can be used to calculate with date and/or times.
DATE , TIME , DATE$ , TIME$ , DAYOFWEEK , DAYOFYEAR , SECOFDAY ,
SECELAPSED , SYSDAY , SYSSEC , SYSSECELAPSED

Delay routines delay the program for the specified time.
WAIT , WAITMS , WAITUS , DELAY
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KEYWORD REFERENCE

Directives are special instructions for the compiler. They can override a setting from
the IDE.

$ASM , $BAUD , $BAUD1 , $BIGSTRINGS , $BGF , $BOOT , $CRYSTAL , $DATA ,
$DBG , $DEFAULT , $SEEPLEAVE , $SEEPROM , $EEPROMHEX , $SEEPROMSIZE,
SEXTERNAL , SHWSTACK , $INC , $INCLUDE , $INITMICRO , $LCD , $LCDRS ,
SLCDPUTCTRL , $SLCDPUTDATA , $LCDVFO , $LIB , $LOADER , $LOADERSIZE ,
SMAP , SNOCOMPILE , $NOINIT , $SNORAMCLEAR , $NORAMPZ , $PROJECTTIME,
$PROG , SPROGRAMMER , $REGFILE , SRESOURCE , $ROMSTART $SERIALINPUT,
$SERIALINPUTL , $SERIALINPUT2LCD , $SERIALOUTPUT , $SERIALOUTPUT1 ,
$SIM , $SWSTACK , $TIMEOUT , $TINY , SWAITSTATE , $XRAMSIZE ,
SXRAMSTART , $XA
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" SN
KEYWORD REFERENCE

File commands can be used with AVR-DOS, the Disk Operating System for AVR.
BSAVE , BLOAD , GET , VER , DISKFREE , DIR , DriveReset , Drivelnit , LINE
INPUT , INITFILESYSTEM , EOF , WRITE , FLUSH , FREEFILE , FILEATTR ,
FILEDATE , FILETIME , FILEDATETIME , FILELEN , SEEK , KILL , DriveGetldentity ,
DriveWriteSector , DriveReadSector , LOC , LOF , PUT , OPEN , CLOSE

Graphical LCD commands extend the normal text LCD commands.
GLCDCMD , GLCDDATA , SETFONT , LINE , PSET , SHOWPIC , SHOWPICE ,
CIRCLE , BOX
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" SN
KEYWORD REFERENCE

12C commands allow you to communicate with 12C chips with the TWI hardware

or with emulated 12C hardware.
I2CINIT , 12CRECEIVE , 12CSEND , 12CSTART,I2CSTOP,I2CRBYTE,I2CWBYTE

/0 commands are related to the 1/0 pins and ports of the processor chip.
ALIAS , BITWAIT , TOGGLE , RESET , SET , SHIFTIN , SHIFTOUT , DEBOUNCE ,

PULSEIN , PULSEOUT

Micro statements are specific to the micro processor chip.
IDLE , POWER mode , POWERDOWN , POWERSAVE , ON INTERRUPT , ENABLE ,
DISABLE , START , END , VERSION , CLOCKDIVISION , CRYSTAL , STOP

Giovanni De Luca Accesso all'lDE Bascom
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KEYWORD REFERENCE

Memory functions set or read RAM , EEPROM or flash memory.

ADR , ADR2 , WRITEEEPROM , CPEEK , CPEEKH , PEEK , POKE , OUT ,
READEEPROM , DATA , INP , READ , RESTORE , LOOKDOWN , LOOKUP ,
LOOKUPSTR , CPEEKH , LOAD , LOADADR , LOADLABEL , LOADWORDADR ,
MEMCOPY

Remote control statements send or receive IR commands for remote control.
RC5SEND , RC6SEND , GETRC5 , SONYSEND

RS-232 are serial routines that use the UART or emulate a UART.

BAUD , BAUD1, BUFSPACE , CLEAR, ECHO , WAITKEY , ISCHARWAITING , INKEY ,
INPUTBIN , INPUTHEX , INPUT , PRINT , PRINTBIN , SERIN , SEROUT , SPC ,
MAKEMODBUS
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SPI1 routines communicate according to the SPI protocol with either hardware SPI
or software emulated SPI.
SPIIN , SPIINIT , SPIMOVE , SPIOUT

String routines are used to manipulate strings.

ASC , CHARPOS, UCASE , LCASE , TRIM , SPLIT , LTRIM , INSTR , SPACE ,
STRING , RTRIM , LEFT , LEN , MID, RIGHT , VAL , STR , CHR , CHECKSUM ,
HEX , HEXVAL , QUOTE , REPLACECHARS

TCP/IP routines can be used with the W3100/11M7000/11M7010 modules.
BASE64DEC , BASE6G4ENC , IP2STR , UDPREAD , UDPWRITE , UDPWRITESTR ,
TCPWRITE , TCPWRITESTR , TCPREAD , GETDSTIP , GETDSTPORT ,
SOCKETSTAT , SOCKETCONNECT , SOCKETLISTEN , GETSOCKET , CLOSESOCKET
, SETTCP , GETTCPREGS , SETTCPREGS , SETIPPROTOCOL , TCPCHECKSUM
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Text LCD routines work with normal text based LCD displays.

HOME , CURSOR , UPPERLINE , THIRDLINE , INITLCD , LOWERLINE , LCD ,
LCDAT , FOURTHLINE , DISPLAY , LCDCONTRAST , LOCATE , SHIFTCURSOR ,
DEFLCDCHAR , SHIFTLCD , CLS , LCDAUTODIM

Trig and Math routines work with numeric variables.

ACOS , ASIN , ATN , ATNZ , EXP , RAD2DEG , FRAC , TAN , TANH , COS , COSH ,
LOG , LOG10 , ROUND , ABS , INT , MAX , MIN , SQR , SGN , POWER , SIN , SINH
, FIX , INCR , DECR , DEG2RAD , CHECKFLOAT
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Various

This section contains all statements that were hard to put into another group
CONST , DBG , DECLARE FUNCTION , DEBUG, DECLARE SUB , DEFXXX , DIM ,
DTMFOUT , EXIT , ENCODER , GETADC , GETKBD , GETATKBD , GETRC , GOSUB ,
GOTO , LOCAL ,ON VALUE , POPALL , PS2MOUSEXY , PUSHALL , RETURN , RND ,
ROTATE , SENDSCAN , SENDSCANKBD , SHIFT , SOUND , STCHECK , SUB , SWAP
, VARPTR , X10DETECT , X10SEND , READMAGCARD , REM , BITS , BYVAL , CALL
, #1F , #ELSE , #ENDIF , READHITAG

XMEGA
READSIG
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COMNFIG PRINTBIN MO
COMNFIG PS2EMU NO
COMNFIG SERIALIN NO
COMFIG SERIALIN1 MO
COMNFIG SERIALINZ MO
COMNFIG SERIALINZ NO
COMNFIG SERIALOUT NO
COMNFIG SERIALOUT1 NO
COMNFIG SERIALOUT2 MO
DIRECTIVE RE- XMEGA |CONFIG DP NO COMNFIG SERIALOUT3 NO
USABLE| ONLY |COMNFIG EEPROM NO COMNFIG SERVOS NO
CONFIG 1WIRE NO CONFIG EXTENDED_PORT NO CONFIG SHIFTIN NO
CONFIG ACKX YES X |CONFIG GRAPHLCD NO COMNFIG SINGLE NO
CONFIG ACI YES CONFIG HITAG NO CONFIG SDA NO
CONFIG ADC NO CONFIG I2CDELAY MO CONFIG SCL NO
CONFIG ADCx YES X |CONFIG I2CSLAVE NO CONFIG SPI NO
CONFIG ATEMU NO CONFIG INPUT MO CONFIG SPIx YES X
CONFIG BASE NO CONFIG INTx YES CONFIG SYSCLOCK YES X
CONFIG BCCARD NO COMNFIG KBD NO CONFIG TCXX YES 4
CONFIG CLOCK NO CONFIG KEYBOARD MO CONFIG TCPIP NO
CONFIG CLOCKDIV YES CONFIG LCD NO CONFIG TWI YES
CONFIG COM1 YES CONFIG LCDBUS NO CONFIG TWISLAVE NO
CONFIG COM2 also YES CONFIG LCDMODE MO CONFIG TIMERO YES
COM3 - COMSE COMNFIG LCDPIN NO CONFIG TIMER1 YES
CONFIG DAC YES X |CONFIG OSC YES CONFIG TIMERZ and 3 YES
CONFIG DATE NO CONFIG RC5 MO CONFIG USB NO
CONFIG DCF77 NO CONFIG PORT YES CONFIG WATCHDOG YES
CONFIG DEBOUNCE NO CONFIG PRIORITY YES CONFIG WAITSUART NO
CONFIG DMXSLAVE MO CONFIG PRINT MO CONFIG X10 NO
CONFIG XRAM YES
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Sample Electronics cable programmer

Sample Electronics submitted the simple cable programmer.

Top Prewvious

They produce professional programmers too. This simple programmer you can make yourself within 10

minutes.

What you need is a DB2S5 centronics male connector, a flat cable and a connector that can be connected
to the target MCU board.

The connections to make are as following:

DE2S5 pin Target MCU pin Target MCU Target MCU pin 8515 DT104
(AT90S8535) M10Z2/M128

2, D0 MOSI, pin & PE.O, 2 MOSI, © 15, pin 4

4, D2 RESET, pin 2 RESET, 20 RESET, 9 15, pin 8

5, D3 CLOCK, pin 8 PEB.1,11 CLOCK, 8 15, pin &

11, BUSY MISO, pin 7 PE.1, 3 MISO, 7 15, pin &

18-25,GMND GROUMND GROUMD GMND, 20 15, pin 1

The MCU pin numbers are shown for an 8535! And 8515
Mote that 18-25 means pins 18,19,20,21,22,23,24 and 25

You can use a small resistor of 100-220 ohm in series with the DO, D2 and D2 line in
circuit your LPT port in the event the MCU pins are high.
It was tested without these resistors and no problems occurred.

order not to short

& Tip : when testing programmers etc. on the LPT it is best to buy an /O card for yvour PC that has a
LPT port. This way you don't destroy your LPT port that is on the motherboard in the event you make a

mistake!
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The following picture shows the connections to make. Both a setup for the DT104 and stand-alone PCB are shown.
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TIs 4 MH=
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ol = JS, DTi04 SimmStick
o ic Ici
o2 3 1lrsT vopo =g
iT = = is
o—HiL —d= £ FD.0 FB.7 M2
o Ri — A=z FD.1 FE.& [+
o— L5 1 E 4 - 21 =z FE.S =L
= £ E : ic
o Rz = x1 FE. 4
o = l—== & FD.z FE.Z 4=
ra = I3ZEF i . . 14
o RE —d7 FD.= FE.=
oo T=0 1 RS = 4 5| FR 3 e
=) = S S : : iz
o= 15 PD.S FE.O =
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° 1
o—t5E — ATS0S23 13
TES -
o
11
T=a
2 iz
o
=5 I
— )
thE_H_:?_E.LE Connect wWhen use without 0T boards

COMMECTOR DEZS MALE —

M [+

100eF

Optiornal cap sese Helpfile

i
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Remember

Definizione File.dat

Definizione degli Stack
Definizione del Clock di sistema
Definizione del Baud-rate

m Configurazione delle Porte I/O
m Configurazione Interrupts

m Configurazione LCD, LCDpin

m Configurazione UART

m Configurazione ADC

m Configurazione TIMER come Timer
m Calcolo Valori Timer con Utility
m Gestione Interrupts
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Remember

m Dichiarazione delle Variabili
m Dichiarazione delle Costanti
m Dichiarazione degli Alias

m Configurazione TIMER come PWM
m Configurazione 12C e uso della periferica TWI
m Configurazione della SPI per uso SD-Card DOS

Giovanni De Luca Accesso all'lDE Bascom



	Guida all’ IDE di Bascom-AVR�Integrated Development Enviroment per uC ATMEL �serie AVR (AT90, ATtiny, Atmega, ATxmega)
	Alcuni Compilatori e sistemi di sviluppo presenti �sul mercato per i Microcontrollori AVR�
	Dove scaricare la documentazione e le Demo
	Download DEMO e Utility
	Perché il BASCOM ?
	Perché AVR con Bascom�da una fonte autorevole 
	L’ambiente di sviluppo IDE
	“C” vs Bascom ‘Blink’
	“C” vs bascom 'Smoothing' 
	Quante istruzioni dobbiamo conoscere�per scrivere un Programma FW ?
	Primi passi con il BAS-AVR
	La potenza del compilatore BAS-AVR
	Menù File
	Menù Edit
	Menù View
	Menù Program
	Menù Tools
	Tools -> LCD designer
	Tools -> LIB manager
	Tools -> Graphic converter
	Tools -> Easy TCP/IP
	Menù Option
	Menù Window
	Menù Help
	Option -> Compiler -> Chip
	Option -> Compiler -> Output
	Option -> Compiler -> Comm
	Option -> Compiler -> I2C etc
	Option -> Compiler -> LCD
	Option -> Compiler -> Option
	Option -> Comm -> Port
	Option -> Enviroment
	Option -> Simulator
	Option -> Programmer
	Option -> Monitor
	Option -> Printer
	AVR Simulator
	I/O Hardware simulation
	Interrupts stimulus
	uC state
	Sample programmer
	Lock and fuse bits
	Introduzione al Bascom-AVR
	Scelta del microcontrollore
	Primo passo : file Def.dat
	$HWSTACK, $FRAMESIZE
	Configurazione della Com1
	Configurazione dell’ LCD
	Configurazioni delle porte I/O
	Configurazioni delle porte I/O
	Configurazione ADC
	Lettura ADC in free mode
	Configurazione del Timer 0�Uso di AVR Assistant
	Configurazione del Timer 0�Uso di AVR Assistant
	Configurazione del Timer 1
	Configurazione del PWM
	Configurazione del PWM
	Dimensionamento Variabili
	Tipi di variabili
	Struttura del Main
	Esempio 1:Blink Led
	Uso di Locate & LCD
	Uso della UART -> Print
	Uso della UART -> Input
	Interrupts -> URXC�Il più semplice & il più usato
	KEYWORD REFERNCE�in ordine alfabetico
	KEYWORD REFERENCE
	KEYWORD REFERENCE
	KEYWORD REFERENCE
	KEYWORD REFERENCE
	KEYWORD REFERENCE
	KEYWORD REFERENCE
	KEYWORD REFERENCE
	KEYWORD REFERENCE
	KEYWORD REFERENCE
	CONFIG
	SAMPLE CABLE PROGRAMMER
	SAMPLE PROGRAMMER
	Remember
	Remember

