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Dear reader.
Thank you for your interest in BASCOM.

BASCOM was "invented" in 1995. It was intended for personal usage only. I
decided to make it public as I found no other tool that was so simple to use.
Since that time, a lot of options and extensions were added. Without the help
and patience of the many users, BASCOM would not be what it is today : "the
best and most affordable tool for fast proto typing".

We hope that BASCOM will contribute in making your work with
microprocessors Easy and enjoyable.

While there is not enough space to mention all contributors, there is one that
must be mentioned : Josef Franz Végel. He wrote the Trig libraries, the
AVR-DOS file system and the DOUBLE library.

The MCS Electronics Team
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BSAVE
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CALL
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CLS
CLOCKDIVISION
CLOSE
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CONFIG
CONFIG 1WIRE
CONFIG ACI
CONFIG ADC
CONFIG ATEMU
CONFIG CLOCK
CONFIG CLOCKDIV
CONFIG COM1
CONFIG COM2
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DAYOFYEAR 400

DATE$ 401
DATE 403
DBG 412
DEBUG 412
DEBOUNCE 413
DECR 415
DECLARE FUNCTION 416
DECLARE SUB 417
DEFxxXx 420
DEFLCDCHAR 421
DEG2RAD 422
DELAY 422
DIM 423
DIR 426
DISABLE 427
DISKFREE 430
DISKSIZE 430
DISPLAY 431
DO-LOOP 434
DriveCheck 435
DriveGetIdentity 436
Drivelnit 436
DriveReset 437
DriveReadSector 438
DriveWriteSector 439
DTMFOUT 440
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ENABLE 445
ENCODER 446
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FILEATTR 452
FILEDATE 453
FILEDATETIME 454
FILELEN 455
FILETIME 456
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FOR-NEXT 460
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GET 465
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GETTCPREGS 482
GETSOCKET 482
GLCDCMD 483
GLCDDATA 484
GOSUB 484
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HEX 487
HEXVAL 488
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HIGHW 490
HOME 490
I2CINIT 491
I2CRECEIVE 491
[2CSEND 492
I2START,I2CSTOP, I2CRBYTE, I2CWBYTE 493
IDLE 495
IF-THEN-ELSE-END IF 496
INCR 497
INITFILESYSTEM 498
INITLCD 499
INKEY 499
INP 501
INPUTBIN 502
INPUTHEX 503
INPUT 504
INSTR 506
INT 507
IP2STR 508
ISCHARWAITING 509
KILL 510
LCASE 510
LCD 511
LCDAT 514
LCDCONTRAST 516
LEFT 516
LEN 517
LINE 517
LINE INPUT 520
LTRIM 521

LOAD 522
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LOADADR 522

LOADLABEL 523
LOADWORDADR 523
LOC 524
LOF 525
LOCAL 526
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LOG10 529
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POWERDOWN 555
POWERSAVE 556
PRINT 556
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PSET 559
PS2MOUSEXY 561
PULSEIN 562
PULSEOUT 563
PUSHALL 564
PUT 564
RAD2DEG 567
RC5SEND 567
RC5SENDEXT 569
RC6SEND 571
READ 573
READEEPROM 575
READMAGCARD 577
REM 579
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RESET 580

RESTORE 582
RETURN 583
RIGHT 584
RND 585
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ROUND 588
RTRIM 589
SECELAPSED 589
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SEEK 591
SELECT-CASE-END SELECT 593
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SETFONT 596
SETTCP 597
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SGN 613
SHIFT 614
SHIFTCURSOR 615
SHIFTIN 616
SHIFTOUT 618
SHIFTLCD 619
SHOWPIC 620
SHOWPICE 620
SIN 622
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SOCKETCONNECT 623
SOCKETLISTEN 626
SOCKETSTAT 627
SONYSEND 628
SOUND 631
SPACE 632
SPC 633
SPIIN 634
SPIINIT 635
SPIMOVE 636
SPIOUT 636
SPLIT 637
SQR 638
START 639
STCHECK 641
STOP 645
STR 646
STRING 647
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1WIRE

1Wire routines allow you to communicate with Dallas 1wire chips.

1WRESET , 1WREAD , 1WWRITE , 1WSEARCHFIRST , 1WSEARCHNEXT ,1WVERIFY ,
1WIRECOUNT

Conditions

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

Configuration commands initialize the hardware to the desired state.

CONFIG , CONFIG ACI , CONFIG ADC , CONFIG BCCARD , CONFIG CLOCK , CONFIG COM1 ,
CONFIG COM2 , CONFIG DATE , CONFIG PS2EMU , CONFIG ATEMU , CONFIG I2CSLAVE ,
CONFIG GRAPHLCD , CONFIG KEYBOARD , CONFIG TIMERO , CONFIG TIMER1 , CONFIG
LCDBUS , CONFIG LCDMODE , CONFIG 1WIRE , CONFIG LCD , CONFIG SERIALOUT , CONFIG
SERIALOUT1 , CONFIG SERIALIN , CONFIG SERIALIN1 , CONFIG SPI , CONFIG LCDPIN ,
CONFIG SDA , CONFIG SCL , CONFIG DEBOUNCE , CONFIG WATCHDOG , CONFIG PORT ,
COUNTERQO AND COUNTER1 , CONFIG TCPIP , CONFIG TWISLAVE , CONFIG SINGLE

Conversion

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 , CRC32, HIGH , HIGHW , LOW

DateTime

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

Directives

Directives are special instructions for the compiler. They can override a setting from the IDE.
$ASM , $BAUD , $BAUD1 , $BGF , $BOOT , $CRYSTAL , $DATA , $DBG , $DEFAULT ,
$EEPLEAVE , $EEPROM , $EEPROMHEX , $EXTERNAL , $HWSTACK , $INC , $INCLUDE ,
$INITMICRO, $LCD , $LCDRS, $LCDPUTCTRL , $LCDPUTDATA , $LCDVFQO , $LIB , $LOADER
, $LOADERSIZE , $MAP , $NOINIT , $NORAMCLEAR , $PROG , $PROGRAMMER , $REGFILE ,
$ROMSTART $SERIALINPUT, $SERIALINPUT1 , $SERIALINPUT2LCD , $SERIALOUTPUT ,
$SERIALOUTPUT1 , $SIM , $SWSTACK , $TIMEOUT , $TINY , $WAITSTATE , $XRAMSIZE ,
$XRAMSTART , $XA

File
File commands can be used with AVR-DOS, the Disk Operating System for AVR.
BSAVE , BLOAD , GET , VER , DISKFREE , DIR , DriveReset , Drivelnit , LINE INPUT ,

FILEDATETIME , FILELEN , SEEK , KILL , DriveGetldentity , DriveWriteSector ,

page -17-



© MCS Electronics, 1995-2006

DriveReadSector, LOC, LOF, PUT, OPEN, CLOSE

Graphical LCD

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

I2C

I2C commands allow you to communicate with I2C chips with the TWI hardware or with
emulated I2C hardware.
I2CINIT , I2CRECEIVE , I2CSEND , I2CSTART,I2CSTOP,I2CRBYTE,I2CWBYTE

I0

I/O commands are related to the I/O pins and ports of the processor chip.

ALIAS , BITWAIT , TOGGLE , RESET , SET, SHIFTIN , SHIFTOUT , DEBOUNCE , PULSEIN ,
PULSEOUT

Micro
Micro statements are specific to the micro processor chip.
IDLE, POWERDOWN , POWERSAVE , ON INTERRUPT , ENABLE , DISABLE , START , END,

VERSION CLOCKDIVISION CRYSTAL STOP

Memory

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

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

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

RS-232

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

SPI

SPI routines communicate according to the SPI protocol with either hardware SPI or software
emulated SPI.

SPIIN , SPIINIT , SPIMOVE , SPIOUT

String

String routines are used to manipulate strings.

ASC , UCASE , LCASE , TRIM , SPLIT, LTRIM , INSTR , SPACE , STRING , RTRIM, LEFT , LEN
, MID , RIGHT , VAL, STR, CHR , CHECKSUM , HEX , HEXVAL
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TCP/IP

TCP/IP routines can be used with the W3100/IIM7000/I1IM7010 modules.

BASE64DEC , BASE64ENC , IP2STR , UDPREAD , UDPWRITE , UDPWRITESTR , TCPWRITE ,
TCPWRITESTR , TCPREAD , GETDSTIP , GETDSTPORT , SOCKETSTAT , SOCKETCONNECT ,
SOCKETLISTEN , GETSOCKET , CLOSESOCKET , SETTCP , GETTCPREGS , SETTCPREGS ,
SETIPPROTOCOL

Text LCD

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

Trig & Math

Trig and Math routines work with numeric variables.

ACOS , ASIN , ATN , ATN2 , EXP, RAD2DEG, FRAC, TAN, TANH, COS, COSH, LOG,
LOG10, ROUND , ABS, INT, MAX,6 MIN, SQR, SGN , POWER , SIN, SINH, FIX, INCR,
DECR , DEG2RAD

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 , #IF , #ELSE , #ENDIF
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Installation

Installation of BASCOM

After you have downloaded the ZIP file you need to UNZIP the file.

On Windows XP, for the DEMO version, run the setupdemo.exe file from within the Zipped
file.

The commercial version comes with a license file in the form of a dll. This file is always on the
disk where the file SETUP.EXE is located. When explorer does not show this file, you must set
the option in explorer to view system files(because a DLL is a system file).

For the commercial version the setup file is named SETUP.EXE

Some resellers might distribute the DLL file in a zipped file. Or the file might have the
extension of a number like "123". In this case you must rename the extension to DLL.

& Make sure the DLL is in the same directory as the SETUP.EXE file.

When you are using the DEMO version you don't need to worry about the license file.

When you are installing on a NT machine like NT4 , W2000 or XP, you need to have
Administrator rights.

After installing BASCOM you must run BASCOM once as an administrator.After that you may

run BASCOM as restricted user.

The installation example will describe how the DEMO version installs. This is almost identical
to the installation of the commercial version.
Now run the SETUPDEMO.EXE (or SETUP.EXE) by double clicking on it in explorer.

The following window will appear:

(screen shots may differ a bit)
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= BASCOM-AVR DEMO Setup

before running thiz Setup Program.

international treaties.

YWelcome to BASCOM-4YR DEMO Setup Setup program. This
progranm will inztall BASCOM-2WE DEMO Setup on your computer.

It iz strangly recommended that you exit all ‘Windows programs
Click Cancel to quit Setup and cloze any programs you have
running.  Clhick Mest to continue with the Setup program.
WOARMIMG: Thiz program i protected by coperight law and
|Inauthonized reproduction or distibution of thiz program, or anyg

portion of it, may rezult in zevere civil and criminal penaltiez, and
will be prozecuted to the maximum extent poszible under law.

Cancel |

Click on the Next button to continue installation.

The following license info window will appear:

= BASCOM-AVR DEMO Setup

ReadMe File o
B s

Thank, vou for tyving this DERMO of BASCORM-AYA ~

Thiz file containg some additional info on BASCOM-2YE.

Thiz demo can compile up to 4036 bytes of code, when vou have more code, you B

will receive an error,

The commerzial verzion iz available for : 79 eurao,

Support and updates are free for the commercial version.

It iz the intention of MCS Electronics to keep updates free.

| the future, support might be a paid service, while updates remain free.

But again, the intention iz to keep it free.

There iz no support for thiz DERMO other than when vou encounter b
Cancel |

Read the instructions and press the Next button.

The following window will be shown :
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42 BASCOM-AVR Setup

License Agreement

BASCOM-&WR -~
MCS Electronics NO-MOMSENSE LICEMSE STATEMENT AMD LIMITED WARRAMTY

IMPORTAMT - READ CAREFULLY

Thiz icenze statement and limited warranty constitutes a
legal agreement [''Licenze Agreement’'] between you [either
az an individual or a zingle entity] and MCS Electronics

for the software product ['Software'"] identified above,
including any zoftware, media, and accomparying on-line ar
printed documentation.

W

['o wou accept all the terms of the preceding license agreement? IF 2o, click on the ez puzh
button. [ pou zelect Mo, Setup will cloze.

Read the license agreement and click the Yes button when you agree.

Now the next screen will appear:

42 BASCOM-AVR DEMO Setup

Destination Location

Setup will inztall BASCOM-5%E DEMO Setup in the following folder.
Toinztall into a different folder, click Browse, and select another folder.

You can chooge not to ingtall BASCOM-4%E DEMO Setup by clicking Cancel bo exit Setup.

Dreztination Folder

C:A\Program Files\MCS Electronicz'\BASCOM-4YE Browse. ..

< Back Cancel

You can select the drive and path where you like BASCOM to be installed. You can also accept
the default value which is :
C:\Program Files\MCS Electronics\BASCOM-AVR

When you are finished click the Next Button to continue.
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You will now see the following window:

42 BASCOM-AVR DEMO Setup

Backup Replaced Files

Thiz inztallation program can create backup copies of all files replaced during the installation,
Theze filez will be uzed when the software iz uninztalled and a rollback iz requested. |If
backup copiez are not created, vou will only be able to uninstall the software and nat rall the
systemn back to a previous state.

Do pou want to create backups of the replaced files?

(* “es
™ Mo
Backup File Destination Directory
C:%Program Files\MCS ElectronicztBASCOM-aWR\BACKLIP Browse. ..
< Back Cancel |

You can choose if the setup program must make a backup of the files it will replace.
By default, all files are installed into the BASCOM application directory or it's subdirectories.
It is advised to backup replaced files.

Click the Next-button after you have made your choice.

Now you get the next screen where you can select the Program Group:

42 BASCOM-AVR DEMO Setup

Select Program Manager Group

Enter the name of the Program b anager group to add BASCOM-44E DEMO Setup icons bo;

BASCOM-&VR

InterBaze '
[rfariig

LMD Innowative

b ainConcept

MCS Electronics

Microzoft .MET Framewark SDE +1.1

Microzoft AnkSpoware

Microzoft Office Tools

Microzoft “Works

tozilla Firefox b’

< Back Cancel
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You can choose to create into a new Program Group named 'BASCOM-AVR', or you can

modify the name, or install into an existing Program Group. Press the Next-button after you
have made your choice.

Now the following window appears:

42 BASCOM-AVR DEMO Setup

Start Installation

You are now ready to install BASCOM-4YE DEMO Setup.

Click, the Mext button to begin the inztallation or the Back button to reenter the installation
infarmation,

< Back Cancel

This window will inform you that setup knows all details to perform the installation.
You need to click the Next-button once more to actual perform the installation.

During the installation you will see a progress window :
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BASCOM-AVR DEMO Setup

Installing o
£ &

C:\Program Filez\MCS Electroniczt\BASCOM-4YVR\BASC-aYR.DLL

Current File

Copying file;

&l Files

iz Installation 'Wizard®

| Cancel I

When the installation is ready you will see the last screen :

2 BASCOM-AVR DEMO Setup X

BASCOM-4YR DEMO Setup haz been successfully inztalled.

Click the Finizh buttan to exit thiz installation.

You need to click the Finish button to close the setup program.

The BASCOM-AVR Program folder is created:
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& BASCOM-AYR -|0] x|
Bestand Bewerken Beeld Fawvorieten  Extra  Help i','.-

Q- Q- 13 32 X 9|E

Adres |9 ts and Settingstall UsersiMenu Stark\Programma's\MCS Electronics\BASCOM-AYR j 33 naar

‘/':j Zoeken [L_ Mappen

BASCAYR HTML Help BASCOM-AYE,
snelkoppeling anelkoppeling
ZkE Ft Z kB
11

) BASCOM-ANE Help = Hiskary
snelkoppeling = | Snelkoppeling
ZkE 1 kB

- License Agreemment - Readme

== | Snelkoppeling == | Snelkoppeling
1kE 1 kB

You can view the read me and license file content and you can start BASCOM-AVR.
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BASCOM IDE

Running BASCOM-AVR

After you have installed BASCOM, you will find a program entry under MCS
Electronics\BASCOM-AVR

Bas’ coscomar
Az
Double-click the BASCOM-AVR icon to run BASCOM.

The following window will appear. (If this is your first run, the edit window will be empty.)

EﬁBASEDM—A?R IDE - [C:Program Files'Borland',Delphi5, A¥YRIDE" NOMN, = |EI|5|
ﬁ' File Edit Program Tools Options  indow  Help _|5!|5|
D]e|H[ES(R] & w|mE[EE ol %8s 8= |8
Sub - Label -
' SPIE, SPE . DoORD, MSTE, CPOL . CPHA, SFE1, SFRO =
Spcr = &B1100_0000 ' enable int
On Spi Spi_isr
Print "Start'
Do _J
" your code goss here
Loop
Spi_ist:
Print "received : " ; Spdr " get the d
Eeturn
nop
‘Do =
T = Bl ANNNNnnnmn
KT — _>I_I
|49: 1 | |Insert

The most-recently opened file will be loaded automatically. Like most Windows programs,
there is a menu and a toolbar. The toolbar can be hidden so you will have more screen
space. The toolbar allows you to have quick access to the various program functions.

‘ File New \

This option creates a new window in which you will write your program.

The focus is set to the new window.

You can have multiple windows open at the same time.

Only one window can have the focus. When you execute other functions such as Simulate or
Program Chip, BASCOM will use the files that belong to the current active program. This is in
most cases the program which has the focus.
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File new shortcut: [J, CTRL + N

‘ File Open \

With this option you can load an existing program from disk.

BASCOM saves files in standard ASCII format. Therefore, if you want to load a file that was
made with another editor be sure that it is saved as an ASCII file. Most programs allow you
to export the file as a DOS or ASCII file.

Note that you can specify that BASCOM must reformat the file when it opens it with the
Options Environment option. This should only be necessary when loading files made with
another editor.

File open shortcut : H , CTRL+O

File Close

Close the current program.
The current editor window will be closed. When you have made changes to the program, you

will be asked to save the program first. You can then decide to save, cancel, or not to save
the changes you have made.

File close shortcut : ]

‘ File Save \

With this option, you save your current program to disk under the same file name.
The file name is visible in the Windows caption of the edit window.

If the program was created with the File New option, you will be asked to name the file first.
Use the File Save As option to give the file another name.

Note that the file is saved as an ASCII file.

File save shortcut : E, CTRL+S

File Save As

With this option, you can save your current program to disk under a different file name.
When you want to make some changes to your program, but you do not want to make
changes to the current version you can use the "Save As" option. It will leave your program
as it was saved, and will create a new file with a new name so you end up with two copies.
You then make changes to the new created file.
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Note that the file is saved as an ASCII file.
File save as shortcut : CX

‘ File Print Preview \

With this option, you can preview the current program before it is printed.
Note that the current program is the program that has the focus.

File print preview shortcut : d

‘ File Print \

With this option, you can print the current program.
Note that the current program is the program that has the focus.

File print shortcut : 5, CTRL+P

‘ File Exit \

With this option, you can leave BASCOM.
If you have made changes to your program, you can save them upon leaving BASCOM.

All of the files you have open, at the moment you choose exit, will be remembered.
The next time you run BASCOM, they will be opened automatically.

File exit shortcut : ¥l

Edit Undo

With this option, you can undo the last text manipulation.

Edit Undo shortcut : ¥?, CTRL+Z

‘ Edit Redo \

With this option, you can redo the last undo.

Edit Redo shortcut : ™, CTRL+SHIFT+Z
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‘ Edit Cut \

With this option, you can cut selected text into the clipboard.

Edit cut shortcut : 'd , CTRL+X

‘ Edit Copy \

With this option, you can copy selected text into the clipboard.

Edit copy shortcut : B, CTRL+C

Edit Paste

With this option, you can paste text from the clipboard starting at the current cursor position.
Edit paste shortcut : "'5', CTRL+V

‘ Edit Find \

With this option, you can search for text in your program.
Text at the current cursor position will automatically be placed in the find dialog box.

Edit Find shortcut : ﬁ, CTRL+F

‘ Edit Find Next \

With this option, you can search again for the last specified search item.
Edit Find Next shortcut : B, F3

‘ Edit Replace \

With this option, you can replace selected text in your program.

Edit Replace shortcut : &5, CTRL+R

‘ Edit Goto \

With this option, you can immediately go to a specified line number.
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Edit go to line shortcut : 12 ,CTRL+G

‘ Edit Toggle Bookmark \

With this option, you can set/reset a bookmark, so you can jump in your code with the Edit
Go to Bookmark option. Shortcut : CTRL+K + x where x can be 1-8

Bookmarks are stored in a file named <project>.BM

‘ Edit Goto Bookmark \

With this option, you can jump to a bookmark.

There can be up to 8 bookmarks. Shortcut : CTRL+Q+ x where x can be 1-8

Bookmarks are stored in a file named <project>.BM

‘ Edit Indent Block \

With this option, you can indent a selected block of text.

Edit Indent Block shortcut : ¥, CTRL+SHIFT+I

Edit Unindent Block

With this option, you can un-indent a block.

Edit Unindent Block shortcut : ¥ , CTRL+SHIFT+U

‘ Edit Remark Block \

With this option, you can Remark or Unremark a selected block of text.

While you can use '( and ') to remark a block of code, you might prefer the old BASIC way
using just one ' .

When a remark is found, it will be removed. When there is no remark, it will insert a remark.

‘ Program Compile \

With this option, you can compile your current program.

Your program will be saved automatically before being compiled.
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The following files will be created depending on the Option Compiler Settings.

File Description

xxX.BIN Binary file which can be programmed into the microprocessor.

xxx.DBG Debug file that is needed by the simulator.

xxx.0BJ Object file for simulating using AVR Studio. Also needed by
the internal simulator.

XXX.HEX Intel hexadecimal file, which is needed by some
programmers.

xxx.ERR Error file. Only created when errors are found.

XXX.RPT Report file.

xxx.EEP EEPROM image file

If a serious error occurs, you will receive an error message in a dialog box and the
compilation will end.

All other errors will be displayed at the bottom of the edit window, just above the status bar.

When you click on the line with the error info, you will jump to the line that contains the
error. The margin will also display the © sign.

At the next compilation, the error window will disappear or reappear if there are still errors.

Program compile shortcut: , F7

‘ Program Syntax Check \

With this option, your program is checked for syntax errors. No file will be created except for
an error file, if an error is found.

Program syntax check shortcut v , CTRL + F7

‘ Program Show Resulit \

Use this option to view information concerning the result of the compilation.

See the Options Compiler Output for specifying which files will be created.

The files that can be viewed are "report" and "error".

File show result shortcut : E,CTRL+W

Information provided in the report:
Info Description
Report Name of the program
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Date and time

The compilation date and time.

Compiler The version of the compiler.

Processor The selected target processor.

SRAM Size of microprocessor SRAM (internal RAM).

EEPROM Size of microprocessor EEPROM (internal EEPROM).

ROMSIZE Size of the microprocessor FLASH ROM.

ROMIMAGE Size of the compiled program.

BAUD Selected baud rate.

XTAL Selected XTAL or frequency.

BAUD error The error percentage of the baud rate.

XRAM Size of external RAM if available.

Stack start The location in memory, where the hardware stack points to. The
HW-stack pointer grows downward.

S-Stacksize The size of the software stack.

S-Stackstart

The location in memory where the software stack pointer points to. The
software stack pointer grows downward.

Framesize

The size of the frame. The frame is used for storing local variables.

Framestart

The location in memory where the frame starts.

LCD address

The address that must be placed on the bus to enable the LCD display
E-line.

LCD RS The address that must be placed on the bus to enable the LCD RS-line
LCD mode The mode the LCD display is used with. 4 bit mode or 8 bit mode.

LCD DB7-DB4 The port pins used for controlling the LCD in pin mode.

LCD E The port pin used to control the LCD enable line.

LCD RS The port pin used to control the LCD RS line.

Variable The variable name and address in memory

Constant Constants name and value

Some internal constants are :

_CHIP : number that identifies the selected chip
_RAMSIZE : size of SRAM

_ERAMSIZE : size of EEPROM

_XTAL : value of crystal

_BUILD : number that identifies the version of the compiler

Program Simulate

With this option, you can simulate your program.

You can simulate your programs with AVR Studio or any other Simulator available or you can
use the built in Simulator.

The simulator that will be used when you press F2, depends on the selection you made in the
Options Simulator TAB. The default is the built in Simulator.

page -33-




© MCS Electronics, 1995-2006

Program Simulate shortcut : -, F2

To use the built in Simulator the files DBG and OBJ must be selected from the Options
Compiler Output TAB.

The OBJ file is the same file that is used with the AVR Studio simulator.

The DBG file contains info about variables and many other info needed to simulate a
program.

E;ﬂ AYR Simulator

| rEll 7z 5, FS%

Vaisbles | Locals | 64" watch| R uP | Intemupts |

3 10 x|
M [] Sim Timess [ ] Teminal B

\ariable i alue |Hex |Bin |
1 1 (00000m

14 §swstack = 10 ' default use 10 fE_‘-J
15 §fframesize = 40 ' default use 40 fc
16
17
(=] 18 Config Porth = Cutput
19
20
21 Do
o 22 Portbh = Fortbh + 1
> 23 Loop Until Inkey() = 27 -
d | ﬂ’l
PC=0030  [Cyd.=3095:0.77375mS Pause | v

The Simulator window is divided into a few sections:

The Toolbar

The toolbar contains the buttons you can press to start an action.

]

JThis is the RUN button, it starts a simulation. You can also press F5. The simulatorion will
pause when you press the pause button. It is advised, that you step through your code at the
first debug session. When you press F8, you step through the code line by line which is a
clearer way to see what is happening.

]
|JThis is the PAUSE button. Pressing this button will pause the simulation.

[
|JThis is the STOP button. Pressing this button will stop the simulation. You can't continue
from this point, because all of the variables are reset. You need to press the RUN button
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when you want to simulate your program again.

This is the STEP button. Pressing this button (or F8) will simulate one code line of your
BASIC program. The simulator will go to the RUN state. After the line is executed the
simulator will be in the PAUSE state. If you press F8 again, and it takes a long time too
simulate the code, press F8 again, and the simulator will go to the pause state.

_IThis is the STEP OVER button or SHIFT+F8). It has the same effect as the STEP button,
but sub programs are executed completely, and th simulator does not step into the SUB
program.

>
'|This is the RUN TO button. The simulator will RUN until it gets to the current line. The line
must contain executable code. Move the cursor to the desired line before pressing the button.

JThis button will show the processor registers window.

Registers

Reg [Wal -
RO o0

R1 |0o0

Rz |0o0

R3 (OO

R4 |0O0

RS |00

RE |00

R7 |00

R& (o0

R (o0

R10 |00

R11 100 hd

The values are shown in hexadecimal format. To change a value, click the cell in the Val
column, and type the new value.

10
I_IThis is the IO button and will show processor Input and Output registers.

|0 reqisters

ACSH
LERR
LCH

IR j
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The IO window works similar to the Register window. Blank rows indicate that there is no
I0-register assigned to that address. (The blank rows might be deleted later.)

f
JPressing this button shows the Memory window.

Memory E|
EEPROM |

o0 |o1 |02 {03 |04 |05 05 |07 [os {09 [0a {og [oc |oo |oE [oF | ﬂ
0050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 .

0070 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ...

0080 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ...

0030 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ...

0040 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ...

00O |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ... _|;|

3

The values can be changed the same way as in the Register window.

When you move from cell to cell you can view in the status bar which variable is stored at
that address.

The SRAM TAB will show internal memory and XRAM memory.

The EEPROM TAB will show the memory content of the EEPROM.

3
The refresh variables button will refresh all variables during a run (F5). When you use
the hardware simulator, the LEDS will only update their state when you have enabled this
option. Note that using this option will slow down simulation. That is why it is an option.
When you use F8 to step through your code you do not need to turn this option on as the
variables are refreshed after each step.

LI SimTimers \vhen you want to simulate the processors internal timers you need to turn this
option on. Simulating the timers uses a lot of processor time, so you might not want this
option on in most cases. When you are debuging timer code it is helpful to simulate the
timers.

The simulator supports the basic timer modes. As there are many new chips with new timer
modes it is possible that the simulator does not support all modes. When you need to
simulate a timer the best option may be to use the latest version of AVR Studio and load the
BASCOM Object file.

Even AVR Studio may have some flaws, so the best option remains to test the code in a real
chip.

Terminal . . . . . .
LI Teminal s option allows you to use a real terminal emulator for the serial communication

simulation.

Normally the simulator prints serial output to the blue window, and you can also enter data
that needs to be sent to the serial port.

When you enable the terminal option, the data is sent to the actual serial port, and when
serial data is received by the serial port, it will be shown.

Under the toolbar section there is a TAB with a number of pages:
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VARIABLES
“ 3 |T| m 5= (= LA Ol % I M | [1 Sim Timers [ | Teminal E

Yariables | Lu:u:alsl a" Watchl % uF'I Interruptsl

Yarniable W alue | Hex | Bin |
1 i Q0000001

‘14 fawstack = 10 ' defa

|15 jframesize = 40 ' defa
1 e

This section allows you to see the value of program variables. You can add variables by
double clicking in the Variable-column. A list will pop up from which you can select the
variable.

To watch an array variable, type the name of the variable with the index.

During simulation you can change the values of the variables in the Value-column,
Hex-column or Bin-column. You must press ENTER to store the changes.

To delete a variable, you can press CTRL+DEL.

To enter more variables, press the DOWN-key so a new row will become visible.

It is also possible to watch a variable by selecting it in the code window, and then pressing
enter. It will be added to the variable list automatically.

Notice that it takes time to refresh the variables. So remove variables that do not need to be
watched anymore for faster simulation speed.

LOCALS
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“ 3 ITI m 5= (2 LA % 0 M | [ Sim Timers [ | Terminal E
Yariables Locals |lﬁli:r1 Watchl % uF'I Interruptsl
arniable Y alue | Hex | Bin l
I
| 14 jswstack = 10 ' default us
15 §framesize = 40 ' default us

The LOCALS window shows the variables found in a SUB or FUNCTION. Only local variables
are shown. You can not add variables in the LOCALS section.
Changing the value of local variables works the same as in the Variables TAB.

WATCH

{ie] A¥R Simulator i =18 %]

_ rm- GEErh @ 0 M B | [ SimTimers [ Teminal B
Vasiables | Locals 69" Watch | R uP | Intemupts |
portbp1g0 |

potb>10

FC=0030  [Cyd. = 40654 : 10,1635 m5  Pause |

14 §swstack = 10 ' default use 10 fc__T_I
15 $framesize = 40 ' defaulc use 30 fc
16
17
0 18 Config Porth = OQutput
19
20
21 Do
o 22 Forth = Porth + 1
= 23 Loop Until Inkev() = 27 -
a1 | ﬂ"

/

The Watch-TAB can be used to enter an expression that will be evaluated during simulation.
When the expression is true the simulation is paused.

To enter a new expression, type the expression in the text-field below the Remove button,
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and press the Add-button.
When you press the Modify-button, the current selected expression from the list will be
replaced with the current typed value in the text field.

To delete an expression, select the desired expression from the list, and press the
Remove-button.

During simulation when an expression becomes true, the expression that matches will be
selected and the Watch-TAB will be shown.

uP

“ 3 ITI m 5= (2 LA Y I | [ Sim Timers || Teminal E
"v‘arial:ulesl Lu:u:alsl " wiatch % uP | Interruptsl
Flagz

O Or H{]S [V [IN]]Z L [ ] Frame Owverdlaw. [ ] Stack Dverfow

SoftStack  [02E0 Soft Stack Min [02E0 MW Stack [12FF Hw/ Min [02FF
Frame pointer |02CH Frame Max [ZCE Shapshat

This TAB shows the value of the microprocessor status register (SREG).
The flags can be changed by clicking on the check boxes.

The software stack, hardware stack, and frame pointer values are shown. The minimum or
maximum value that occurred during simulation is also shown. When one of these data areas
enter or overlap another one, a stack or frame overflow occurs.

This will be signaled with a pause and a check box.

Pressing the snapshot-button will save a snapshot of the current register values and create a
copy of the memory.
You will notice that the Snapshot-button will change to ‘Stop’

Now execute some code by pressing F8 and press the Snapshot-button again.

A window will pop up that will show all modified address locations.
This can help to determine which registers or memory a statement uses.

Changed memaory pozitions:;
Addrezz ; $18, old value 139 |, new value 0

Addrezz ; $25, old value 199 |, new value 101
Addrezz ; $5F, old value :33 |, new value ;53

v Ok
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When you write an ISR (Interrupt Service Routine) with the NOSAVE option, you can use this
to determine which registers are used and then save only the modified registers.

INTERRUPTS
==X
MO 10 M & | [] Sim Timers [ Teminal @

Vaisbles | Locals | 60" Watch | R up  Intemupts |
. ; : Pulse 1 @
Delay 1 Egi

Pin PORTD.4 =

This TAB shows the interrupt sources. When no ISR's are programmed all buttons will be
disabled.

When you have written an ISR (using ON INT...), the button for that interrupt will be
enabled. Only the interrupts that are used will be enabled.

By clicking an interrupt button the corresponding ISR is executed.
This is how you simulate the interrupts. When you have enabled 'Sim Timers' it can also
trigger the event.

The pulse generator can be used to supply pulses to the timer when it is used in counter
mode.

First select the desired pin from the pull down box. Depending on the chip one or more pins
are available. Most chips have 2 counters so there will usually be 2 input pins.

Next, select the number of pulses and the desired delay time between the pulses, then press
the Pulse-button to generate the pulses.

The delay time is needed since other tasks must be processed as well.

The option 'Sim timers’ must be selected when you want to simulate timers/counters.

TERMINAL Section

Under the window with the TABS you will find the terminal emulator window. It is the dark
blue area.

In your program when you use PRINT, the output will be shown in this window.

When you use INPUT in your program, you must set the focus to the terminal window and
type in the desired value.

You can also make the print output go directly to the COM port.

Check the Terminal option to enable this feature.

The terminal emulator settings will be used for the baud rate and COM port.

Any data received by the COM port will also be shown in the terminal emulator window.

SOURCE Section

Under the Terminal section you find the Source Window.
It contains the sorce code of the program you are simulating. All lines that contain executable
code have a yellow point in the left margin.
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You can set a breakpoint on these lines by selecting the line and pressing F9.

By holding the mouse cursor over a variable name, the value of the variable is shown in the
status bar.

If you select a variable, and press ENTER, it will be added to the Variable window.

In order to use the function keys (F8 for stepping for example), the focus must be set to the
Source Window.

A blue arrow will show the line that will be executed next..

The hardware simulator.

Cl
By pressing the hardware simulation button I:-the windows shown below will be displayed.

= Comparatar IND
: i B8 B8 B [

f = b
1| 51 6| B

The top section is a virtual LCD display. It works to display code in PIN mode, and bus mode.
For bus mode, only the 8-bit bus mode is supported by the simulator.

Below the LCD display area are LED bars which give a visual indication of the ports.

By clicking an LED it will toggle.

PA means PORTA, PB means PORTB, etc.

IA means PINA, IB means PINB etc. (Shows the value of the Input pins)

It depends on the kind of microprocessor you have selected, as to which ports will be shown.
Right beside the PIN led's, there is a track bar. This bar can be used to simulate the input
voltage applied the ADC converter. Note that not all chips have an AD converter. You can set
a value for each channel by selecting the desired channel below the track bar.

Next to the track bar is a numeric keypad. This keypad can be used to simulate the GETKBD()
function.

When you simulate the Keyboard, it is important that you press/click the keyboard button
before simulating the getkbd() line !!!

To simulate the Comparator, specify the comparitor input voltage level using Comparitor INO.

Enable Real Hardware Simulation
By clicking the ﬂbutton you can simulate the actual processor ports in-circuit!
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The processor chip used must have a serial port.
In order simulate real hardware you must compile the basmon.bas file.

To do this, follow this example:
Lets say you have the DT006 simmstick, and you are using a 2313 AVR chip.

Open the basmon.bas file and change the line $REGFILE = "xxx" to $REGFILE =
"2313def.dat"

Now compile the program and program the chip.

It is best to set the lock bits so the monitor does not get overwritten if you accidentally press
F4.

The real hardware simulation only works when the target micro system has a serial port.
Most have and so does the DT006.

Connect a cable between the COM port of your PC and the DT006. You probably already have
one connected. Normally it is used to send data to the terminal emulator with the PRINT
statement.

The monitor program is compiled for 19200 baud. The Options Communication settings must
be set to the same baud rate!

The same settings for the monitor program are used for the Terminal emulator, so select the
COM port, and the baud rate of 19200.

Power up or reset the DT006. It probably already is powered since you just previously
compiled the basmon.bas program and stored it in the 2313.

When you press the real hardware simulation button now the simulator will send and receive
data when a port, pin or DDR register is changed.

This allows you to simulate an attached hardware LCD display for example, or something
simpler, like an LED. In the SAMPLES dir, you will find the program DT006. You can compile
the program and press F2.

When you step through the program the LED's will change!

All statements can be simulated this way but they have to be able to use static timing. Which
means that 1-wire will not work because it depends on timing. I2C has a static bus and thus
will work.

NOTE: It is important that when you finish your simulation sessions that you click the button
again to disable the Real hardware simulation.

When the program hangs it probably means that something went wrong with the serial

communication. The only way to escape is to press the Real hardware Simulation * button
again.

The Real Hardware Simulation is a cost effective way to test attached hardware.

& The refresh variables button will refresh all variables during a run(F5). When you use
the hardware simulator, the LEDS will only update their state when you have enabled this
option. Note that using this option will slow down the simulation.

Watchdog Simulation

Most AVR chips have an internal Watchdog. This Watchdog timer is clocked from an internal
oscillator. The frequency is approximately 1 MHz. Voltage and temperature variations can
have an impact on the WD timer. It is not a very precise timer. So some tolerance is needed
when you refresh/reset the WD-timer. The Simulator will warn you when a WD overflow will
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occur. But only when you have enabled the WD timer.

The status bar
PC=0030 oy, =40677: 10.16925m5 Pause |

The status bar shows the PC (program counter) and the number of cycles. You can reset the
cycles by positioning the mouse cursor on the status bar and then right click. You will then

get a pop up menu with the option to reset the cycles.
You can use this to determine how much time a program statement takes.
Do not jump to a conclusion too quick, the time shown might also depend on the value of a

variable.

For example, with WAITMS var this might be obvious, but with the division of a value the

time might vary too.

‘ Program Send to Chip \

Program send to chip shortcut H

This option will bring up the selected programmer window, or will program the chip directly if

, F4

the program the chip directly option is selected in the Programmer options section.

The following section applies to the Programmer window (program chip directly NOT selected)

otherwise this is not shown to the user.

“Buffer” below refers to the buffer memory that holds data to be programmed to, or read

from the chip.

Menu item Description
File Exit Return to editor
File, Test With this option you can set the logic level to the LPT pins. This is

only intended for the Sample Electronics programmer.

Buffer Clear

Clears buffer

Buffer Load from file

Loads a file into the buffer

Buffer Save to file

Saves the buffer content to a file

Chip Identify

Identifies the chip

Write buffer into chip

Programs the buffer into the chip ROM or EEPROM

Read chipcode into
buffer

Reads the code or data from the chips code memory or data
memory

Chip blank check

Checks if the chip is blank or erased

Chip erase Erase the content of both the program memory and the data
memory
Chip verify Verifies if the buffer is the same as the chip program or data

memory

Chip Set lock bits

Writes the selected lock bits LB1 and/or LB2. Only an erase will
reset the lock bits

Chip auto program

Erases the chip and programs the chip. After the programming is
completed, verification is performed.

RCEN

Writes a bit to enable the internal oscillator. This RCEN bit is only
available on some AVR chips.

The following window will be shown for most programmers:
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