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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 Vögel. He wrote the Trig libraries, the
AVR-DOS file system and the DOUBLE library. 

The MCS Electronics Team
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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 TIMER0 , 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 ,
COUNTER0 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 , $LCDVFO , $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 , DriveInit , LINE INPUT ,
INITFILESYSTEM , EOF , WRITE , FLUSH , FREEFILE , FILEATTR , FILEDATE , FILETIME ,
FILEDATETIME , FILELEN , SEEK , KILL ,  DriveGetIdentity , DriveWriteSector ,
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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 

IO 
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/IIM7010 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 , 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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Click on the Next button to continue installation.

The following license info window will appear:

Read the instructions and press the Next button.

The following window will be shown :
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Read the license agreement and click the Yes button when you agree.

Now the next screen will appear:

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:

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:
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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:

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

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

The BASCOM-AVR Program folder is created:
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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

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.)

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: , 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 : , 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 : , 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 : 

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 : 

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 : , 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 : 

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 : , CTRL+X

Edit Copy

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

Edit copy shortcut : , CTRL+C

Edit Paste

With this option, you can paste text from the clipboard starting at the current cursor position.

Edit paste shortcut : , 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 : , CTRL+F

Edit Find Next

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

Edit Replace

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

Edit Replace shortcut : , 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 : ,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.OBJ 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 , CTRL + F7

Program Show Result

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 : ,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.
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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.

The Simulator window is divided into a few sections:

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

This 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.

This is the PAUSE button. Pressing this button will pause the simulation.

This 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.

This 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.

This button will show the processor registers window. 

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

This is the IO button and will show processor Input and Output registers.
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The IO window works similar to the Register window. Blank rows indicate that there is no
IO-register assigned to that address. (The blank rows might be deleted later.)

Pressing this button shows the Memory window.

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.

 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. 

 When 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.

 This 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

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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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

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

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. 



page -40-

© MCS Electronics, 1995-2006

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

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.

By pressing the hardware simulation button the windows shown below will be displayed.

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 IN0.

Enable Real Hardware Simulation

By clicking the button 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

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 , F4

This option will bring up the selected programmer window, or will program the chip directly if
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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Note that a chip must be ERASED before it can be programmed.

By default the FlashROM TAB is shown and the binary data is displayed.
When you have an EEPROM in your project, the EEPROM TAB will show this data too.

The most important TAB is in many cases the Lock & Fuse Bits TAB.
When you select it , the lock and fusebits will be read.
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These Lock and Fuse bits are different in almost every chip !
You can select new settings and write them to the chip. But be careful ! When you select a
wrong oscillator option , you can not program the chip anymore without applying an external
clock signal.
This is also the solution to communicate with the chip again : connect a clock pulse to the
oscillator input. You could use an output from a working micro, or a clock generator or simple
555 chip circuit.

When you found the right settings, you can  use $PROG to write the proper settings to new,
unprogrammed chips. To get this setting you press the 'Write PRG' button.
After a new is programmed with $PROG, you should remark the line for safety and quicker
programming.

Notice that the Write xxx buttons are disabled by default. Only after you have changed a lock
or fusebit value, the corresponding button will be enabled. 

Tools Terminal Emulator

With this option you can communicate via the RS-232 interface to the microcomputer. The
following window will appear:

Information you type and information that the computer board sends are displayed in the
same window.

Note that you must use the same baud rate on both sides of the transmission. If you
compiled your program with the Compiler Settings at 4800 baud, you must also set the
Communication Settings to 4800 baud.

The setting for the baud rate is also reported in the report file.

NOTE:  The focus MUST be on this window in order to see any data (text, etc) sent from
the processor. You will NOT see any data sent by the processor right after a reset.  You must
use an external hardware reset AFTER the terminal Emulator window is given focus in order

to see the data.  Using the Reset  shortcut, you will not be able to see any data because
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pressing the shortcut causes the Terminal emulator to lose focus.  This is different than
“HyperTerminal” which always receives data even when the Hyperterminal window does not
have focus. Use Hyperterminal if you need to see the program output immediately after
programming or reset.

File Upload
Uploads the current program from the processor chip in HEX format. This option is meant for
loading the program into a monitor program for example. It will send the current compiled
program HEX file to the serial port.

File Escape
Aborts the upload to the monitor program.

File Exit
Closes terminal emulator.

Terminal Clear
Clears the terminal window.

Terminal Open Log
Opens or closes the LOG file. When there is no LOG file selected you will be asked to enter a
filename or to select a filename. All info that is printed to the terminal window is captured
into the log file. The menu caption will change into 'Close Log' and when you choose this
option the file will be closed.

Terminal Send ASCII
This option allows you to send any ASCII character you need to send.  Values from 000 to
255 may be entered.

Terminal Send Magic number
This option will send 4 bytes to the terminal emulator. The intention is to use it together with
the boot loader examples. Some of the boot loader samples check for a number of characters
when the chip resets. When they receive 4 'magic' characters after each other, they will start
the boot load procedure. This menu options send these 4 magic characters. 

Terminal Setting
This options will show the terminal settings so you can change them quickly.
It is the same as Options, Communication.
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Tools LCD Designer

With this option you can design special characters for LCD-text displays.

The following window will appear:

The LCD-matrix has 7x5 points. The bottom row is reserved for the cursor but can be used. 
You can select a point by clicking the left mouse button. If a cell was selected it will be
unselected.

Clicking the Set All button will set all points. 
Clicking the Clear All button will clear all points.

When you are finished you can press the Ok button : a statement will be inserted in your
active program-editor window at the current cursor position. The statement looks like this :

Deflcdchar ?,1,2,3,4,5,6,7,8

You must replace the ?-sign with a character number ranging from 0-7.
The eight bytes define how the character will appear. So they will be different depending on
the character you have drawn.

See Also
Font Editor

Tools LIB Manager

With this option the following window will appear:
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The Libraries are shown in the left pane. When you select a library, the routines that are in
the library will be shown in the right pane.

After selecting a routine in the left pane, you can DELETE it with the DELETE button..

Clicking the ADD button allows you to add an ASM routine to the library.

The COMPILE button will compile the lib into a LBX file. When an error occurs you will get an
error. By watching the content of the generated lbx file you can determine the error.

A compiled LBX file does not contain comments and a huge amount of mnemonics are
compiled into object code. This object code is inserted at compile time of the main BASIC
program. This results in faster compilation time.

The DEMO version comes with the compiled MCS.LIB file which is named MCS.LBX. The ASM
source (MCS.LIB) is included only with the commercial edition.

With the ability to create LBX files you can create add on packages for BASCOM and sell
them. For example, the LBX files could be distributed for free, and the ASM source could be
sold. 

Some library examples :

 MODBUS crc routine for the modbus slave program.
 Glcd.lib contains the graphical LCD asm code

Commercial packages available from MCS:

 I2CSLAVE library
 BCCARD for communication with www.basiccard.com chipcards
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See Also
$LIB for writing your own libraries

Tools Graphic Converter

The Graphic converter is intended to convert BMP files into BASCOM Graphic Files (.BGF) that
can be used with Graphic LCD displays.

The following dialog box will be shown:

To load a picture click the Load button.
The picture can be maximum 128 pixels high and 240 pixels width.

When the picture is larger it will be adjusted.

You can use your favorite graphic tool to create the bitmaps and use the Graphic converter to
convert them into black and white images.

When you click the Save-button the picture will be converted into black and white.
Any non-white color will be converted into black.

The resulting file will have the BGF extension.

You can also paste a picture from the clipboard by clicking the Paste button.

Press the Ok-button to return to the editor.

The picture can be shown with the ShowPic statement or the ShowpicE statement.

 The BGF files are RLE encoded to save space.

When you use your own drawing routine you can also save the pictures uncompressed by
setting the Uncompressed check box. The resulting BGF files can not be shown with the
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showpic or showpicE statements anymore in that case!

The BGF format is made up as following:

 first byte is the height of the picture
 second byte is the width of the picture
 for each row, all pixels are scanned from left to right in steps of 6 or 8 depending on

the font size. The resulting byte in stored with RLE compression

The RLE method used is : byte value, AA(hex), repeats.
So a sequence of 5, AA, 10 means that a byte with the value of 5 must be repeated 16 times
(hex notation used)

Tools Stack Analyzer

The Stack analyzer helps to determine the proper stack size.

See $DBG for the proper usage of this option.

Tools Plugin Manager

The Plugin Manager allows you to specify which Plug-in's needs to be loaded the next time
you start BASCOM.

Just select the plug in's you want to load/use by setting the check box.
The plug in's menu's will be loaded under the Tools Menu.

To add a button to the toolbar,  press the right mouse button while the mouse cursor is over
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the toolbar.

When you want to write your own plug in's, contact support@mcselec.com

Options Compiler

With this option, you can modify the compiler options.

The following TAB pages are available:

Options Compiler Chip

Options Compiler Output

Options Compiler Communication

Options Compiler I2C , SPI, 1WIRE

Options Compiler LCD

Options Compiler Chip

The following options are available:

Options Compiler Chip
Item Description
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Chip Selects the target chip. Each chip has a corresponding x.DAT file with
specifications of the chip. Note that some DAT files are not available yet.

XRAM Selects the size of the external RAM. KB means Kilo Bytes.

For 32 KB you need a 62256 STATIC RAM chip.

HW Stack The amount of bytes available for the hardware stack. When you use
GOSUB or CALL, you are using 2 bytes of HW stack space.

When you nest 2 GOSUB’s you are using 4 bytes (2*2). Most statements
need HW stack too. An interrupt needs 32 bytes.

Soft Stack Specifies the size of the software stack.

Each local variable uses 2 bytes. Each variable that is passed to a sub
program uses 2 bytes too. So when you have used 10 locals in a SUB
and the SUB passes 3 parameters, you need 13 * 2 = 26 bytes.

Frame size Specifies the size of the frame.

Each local variable is stored in a space that is named the frame space.
When you have 2 local integers and a string with a length of 10, you
need a frame size of (2*2) + 11 = 15 bytes.
The internal conversion routines used when you use INPUT num, or
STR(), or VAL(), etc, also use the frame. They need a maximum of 16
bytes. So for this example 15+16 = 31 would be a good value.

XRAM wait state Select to insert a wait state for the external RAM.

External Access
enable

Select this option to allow external access of the micro. The 8515 for
example can use port A and C to control a RAM chip. This is almost
always selected if XRAM is used

Default Press or click this button to use the current Compiler Chip settings as
default for all new projects.

Options Compiler Output
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Options Compiler Output
Item Description

Binary file Select to generate a binary file. (xxx.bin)

Debug file Select to generate a debug file (xxx.dbg)

Hex file Select to generate an Intel HEX file (xxx.hex)

Report file Select to generate a report file (xxx.rpt)

Error file Select to generate an error file (xxx.err)

AVR Studio object
file

Select to generate an AVR Studio object file (xxx.obj)

Size warning Select to generate a warning when the code size exceeds the Flash ROM
size.

Swap words This option will swap the bytes of the object code words. Useful for some
programmers. Should be disabled for most programmers.

Don't use it with the internal supported programmers.

Optimize code This options does additional optimization of the generated code. Since it
takes more compile time it is an option.

Show internal
variables

Internal variables are used. Most of them refer to a register. Like _TEMP1
= R24. This option shows these variables in the report.

Select only the options needed for fastest comple time.

Options Compiler Communication

Options Compiler Communication
Item Description

Baud rate Selects the baud rate for the serial communication statements. You can
also type in a new baud rate.



page -54-

© MCS Electronics, 1995-2006

Frequency Select the frequency of the used crystal. You can also type in a new
frequency.

The settings for the internal hardware UART are:

No parity , 8 data bits , 1 stop bit

Some AVR chips have the option to specify different data bits and different stop bits and
parity.

Note that these settings must match the settings of the terminal emulator. In the simulator
the output is always shown correct since the baud rate is not taken in consideration during
simulation. With real hardware when you print data at 9600 baud, the terminal emulator will
show weird characters when not set to the same baud rate, in this example, to 9600 baud.

Options Compiler I2C, SPI, 1WIRE

Options Compiler I2C, SPI, 1WIRE
Item Description

SCL port Select the port pin that serves as the SCL-line for the I2C related
statements.

SDA port Select the port pin that serves as the SDA-line for the I2C related
statements.

1WIRE Select the port pin that serves as the 1WIRE-line for the 1Wire related
statements.

Clock Select the port pin that serves as the clock-line for the SPI related
statements.

MOSI Select the port pin that serves as the MOSI-line for the SPI related
statements.
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MISO Select the port pin that serves as the MISO-line for the SPI related
statements.

SS Select the port pin that serves as the SS-line for the SPI related
statements.

Use hardware SPI Select to use built-in hardware for SPI, otherwise software emulation of
SPI will be used. The 2313 does not have internal HW SPI so it can only
be used with software spi mode.
When you do use harware SPI, the above settings are not used anymore
since the SPI pins are dedicated pins and can not be choosen by the
user. 

Options Compiler LCD

Options Compiler LCD
Item Description

LCD type The LCD display used.

Bus mode The LCD can be operated in BUS mode or in PIN mode. In PIN
mode, the data lines of the LCD are connected to the processor
port pins. In BUS mode the data lines of the LCD are connected
to the data lines of the BUS. 

Select 4 when you have only connect DB4-DB7. When the data
mode is 'pin' , you should select 4.

Data mode Select the mode in which the LCD is operating. In PIN mode,
individual processor pins can be used to drive the LCD. In BUS
mode, the external data bus is used to drive the LCD. 

LCD address In BUS mode you must specify which address will select the
enable line of the LCD display. For the STK200, this is C000 =
A14 + A15. 
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RS address In BUS mode you must specify which address will select the RS
line of the LCD display. For the STK200, this is 8000 = A15

Enable For PIN mode, you must select the processor pin that is
connected to the enable line of the LCD display.

RS For PIN mode, you must select the processor pin that is
connected to the RS line of the LCD display.

DB7-DB4 For PIN mode, you must select the processor pins that are
connected to the upper four data lines of the LCD display.

Make upper 3 bits high in
LCD designer

Some displays require that for setting custom characters, the
upper 3 bits must be 1. Should not be used by default.

Options Communication

With this option, you can modify the communication settings for the terminal emulator.

Item Description

Comport The communication port of your PC that you use for the terminal emulator.

Baud rate The baud rate to use.

Parity Parity, default None.

Data bits Number of data bits, default 8.

Stop bits Number of stop bits, default 1.

Handshake The handshake used, default is none.

Emulation Emulation used, default BBS ANSI.

Font Font type and color used by the emulator. 

Back color Background color of the terminal emulator.

Note that the baud rate of the terminal emulator and the baud rate setting of the compiler
options, must be the same in order to work correctly.
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The reason why you can specify them both to be different is that you can use the terminal
emulator for other purposes too.

Options Environment

OPTION DESCRIPTION

Auto Indent When you press return, the cursor is set to the next line at the current
column position

Don't change
case

When set, the reformat won't change the case of the text.

Default is that the text is reformatted so every word begins with upper
case.

Reformat BAS
files

Reformat files when loading them into the editor.
All lines are reformatted so that multiple spaces are removed.

This is only necessary when you are loading files that where created with
another editor. Normally you won't need to set this option.

Reformat code Reformat code when entered in the editor.
The reformat option will change the entered line when you move away
from the current edited line. For example a   = a    +  1 will be changed
into :  a = a + 1 . When you forget a string end marker ", one will be
added, and endif will be changed into End IF. 

Smart TAB When set, a TAB will go to the column where text starts on the previous
line.

Syntax
highlighting

This options highlights BASCOM statements in the editor.

Show margin Shows a margin on the right side of the editor.

Comment The position of the comment. Comment is positioned to the right of your
source code.  Exception if comment is first character of a line.

TAB-size Number of spaces that are generated for a TAB.



page -58-

© MCS Electronics, 1995-2006

Key mapping Choose default, Classic, Brief or Epsilon.

No reformat
extension

File extensions separated by a space that will not be reformatted when
loaded.

Size of new
editor window

When a new editor window is created you can select how it will be made.
Normal or Maximized (full window)

OPTION DESCRIPTION

Background color The background color of the editor window.

Keyword color The color of the reserved words. Default Navy.

The keywords can be displayed in bold too.

Comment color The color of comment. Default green.

Comment can be shown in Italic too.

ASM color Color to use for ASM statements. Default purple.

HW registers color The color to use for the hardware registers/ports. Default maroon.

Editor font Click on this label to select another font for the editor window.
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OPTION DESCRIPTION

Tool tips Show tool tips.

Show toolbar Shows the toolbar with the shortcut icons.

Save File As … for new
files.

Will display a dialog box so you can give new files a name when
they must be saved. When you don't select this option the default
name will be give to the file (nonamex.bas). Where x is a number.

Program after Compile This option will run the programmer after the program is compiled
with success.

File location Double click to select a directory where your program files are
stored. By default Windows will use the My Documents path.

Use HTML Help HTML help is available for download and when your OS supports
HTML help, you can turn this option on.

W98,W98SE,W98ME, W2000 and XP support HTML Help. 

Auto backup Check this option to make periodic backups. When checked you can
specify the backup time in minutes.

Options Simulator

With this option you can modify the simulator settings.

OPTION DESCRIPTION

Use integrated simulator Set this option to use BASCOM’s simulator. You can also use AVR
Studio by clearing this option.

Run simulator after
compilation

Run the selected simulator after a successful compilation.

Program The path with the program name of the simulator.
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Parameter The parameter to pass to the program. {FILE}.OBJ will supply the
name of the current program with the extension .OBJ to the
simulator.

Options Programmer

With this option you can modify the programmer settings.

OPTION DESCRIPTION

Programmer Select one from the list.

Play sound Name of a WAV file to be played when programming is finished.

Press the [..]-button to select the file.

Erase Warning Set this option when you want a confirmation when the chip is erased.

Auto flash Some programmers support auto flash. Pressing F4 will program the chip
without showing the programmer window.

Auto verify Some programmers support verifying. The chip content will be verified
after programming.

Upload code and
data

Set this option to program both the FLASH memory and the EEPROM
memory

Parallel printer port programmers

LPT address Port address of the LPT that is connected to the programmer.

Serial port programmer

COM port The com port the programmer is connected to.

STK500 EXE The path of stk500.exe. This is the full file location to the files stk500.exe
that comes with the STK500.
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USB For mkII and other Atmel USB programmers you can enter the serial
number here. Or you can look it up from the list.

Other

Use HEX Select when a HEX file must be sent instead of the bin file.

Program The program to execute. This is your programmer software.

Parameter The optional parameter that the program might need.

Use {FILE} to insert the binary filename(file.bin) and {EEPROM} to
insert the filename of the generated EEP file.

When ‘Use Hex’ is checked the filename (file.hex) will be inserted for
{FILE}. In all cases a binary file will be inserted for {EEPROM} with the
extension .EEP

Supported Programmers

BASCOM supports the following programmers

AVR ICP910 based on the AVR910.ASM application note

STK200 ISP programmer from Atmel

The PG302 programmer from Iguana Labs

The simple cable programmer from Sample Electronics.

KITSRUS KIT122 Programmer

MCS Universal Interface Programmer

The MCS Universal Interface supports a number of programmers as well. In fact it is possible
to support most parallel printer port programmers.

STK500 programmer and Extended STK500 programmer.

Lawicel BootLoader

USB-ISP Programmer

MCS Bootloader

ISP programmer

BASCOM supports the STK200 and STK200+ and STK300 ISP programmer from Atmel.

This is a very reliable parallel printer port programmer.
The STK200 ISP programmer is included in the STK200 starter kit.
Most programs were tested with the STK200.
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For those who don't have this kit and the programmer the following schematic shows how to
make your own programmer:

The dongle has a chip with no identification but since the schematic is all over the web, it is
included. MCS also sells a STK200 compatible programmer.

Here is a tip received from a user :

If the parallel port is disconnected from the interface and left floating, the '244 latch outputs
will waver, causing your microcontroller to randomly reset during operation. The simple
addition of a 100K pull-up resisistor between pin 1 and 20 of the latch, and another between
pin 19 and 20, will eliminate this problem. You'll then have HIGH-Z on the latch outputs
when the cable is disconnected (as well as when it's connected and you aren't programming),
so you can use the MOSI etc. pins for I/O.

PG302 programmer

The PG302 is a serial programmer. It works and looks exactly as the original PG302 software.
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Select the programmer from The Option Programmer menu or right click on the button to
show the Option Programmer menu

Sample Electronics cable programmer

Sample Electronics submitted the simple cable programmer.

They produce professional programmers too. This simple programmer you can make yourself
within 10 minutes.
What you need is a DB25 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:

DB25 pin Target MCU
pin(AT90S8535)

Target MCU
M103/M128

Target MCU pin 8515 DT104

2, D0 MOSI, pin 6 PE.0, 2 MOSI, 6 J5, pin 4

4, D2 RESET, pin 9 RESET, 20 RESET, 9 J5, pin 8

5, D3 CLOCK, pin 8 PB.1,11 CLOCK, 8 J5, pin 6

11, BUSY MISO, pin 7 PE.1, 3 MISO, 7 J5, pin 5

18-25,GND GROUND GROUND GND,20 J5, pin 1

The MCU pin numbers are shown for an 8535! And 8515
Note 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 D0, D2 and D3 line in order
not to short circuit your LPT port in the event the MCU pins are high.
It was tested without these resistors and no problems occured.

 Tip : when testing programmers etc. on the LPT it is best to buy an I/O card for your 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.

I received the following useful information:

I have been having spurious success with the simple cable programmer from Sample
Electronics for the AVR series.
After resorting to hooking up the CRO I have figured it out (I think). When trying to identify
the chip, no response on the MISO pin indicates that the Programming Enable command has
not been correctly received by the target.

The SCK line Mark/Space times were okay but it looked a bit sad with a slow rise time but a
rapid fall time. So I initially tried to improve the rise
time with a pull-up. No change ie still could not identify chip. I was about to add some buffers
when I came across an Atmel app note for their serial programmer "During this first phase of
the programming cycle, keeping the SCK line free from pulses is critical, as pulses will cause
the target AVR to loose synchronization with the programmer. When synchronization is lost,
the only means of regaining synchronization is to release the RESET line for more than
100ms."

I have added a 100pF cap from SCK to GND and works first time every time now. The SCK
rise time is still sad but there must have been enough noise to corrupt the initial command
despite using a 600mm shielded cable. 

KITSRUS Programmer

The K122 is a KIT from KITSRUS. (www.kitsrus.com)

The programmer supports the most popular 20 and 40 pins AVR chips.

On the Programmer Options tab you must select this programmer and the COM port it is
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connected to.

On the Monitor Options tab you must specify the upload speed of 9600, Monitor delay of 1
and Prefix delay 1.

When you press the Program button the Terminal Emulator screen will pop up:

A special toolbar is now visible.
You must press the Program enable button to enable the programmer.
When you enable the programmer the right baud rate will be set.
When you are finished you must press the Enable button again to disable it.
This way you can have a micro connected to your COM port that works with a different BAUD
rate.
There is an option to select between FLASH and EEPROM.
The prompt will show the current mode which is set to FLASH by default.

The buttons on the toolbar allow you to :
ERASE, PROGRAM, VERIFY, DUMP and set the LOCK BITS.
When DUMP is selected you will be asked for a file name.
When the DUMP is ready you must CLOSE the LOGFILE where the data is stored. This can be
done to select the CLOSE LOGFILE option form the menu.

MCS Universal Interface Programmer

The MCS Universal Interface programmer allows you to customize the pins that are used for
the ISP interface. The file prog.settings stores the various interfaces.

The content :

;how to use this file to add support for other programmers

;first create a section like [newprog]

; then enter the entries:
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; BASE= $hexaddress

; MOSI= address in form of BASE[+offset] , bit [,inverted]

; CLOCK= same as MOSI

; RESET=same as MOSI

; MISO=same as MOSI

; The bit is a numer that must be written to set the bit

; for example 128 to set bit 7

; Optional is ,INVERTED to specify that inverse logic is used

; When 128 is specified for the bit, NOT 128 will be written(127)

[FUTURELEC]

;tested and ok
BASE=$378
MOSI=BASE+2,1,inverted
CLOCK=BASE,1
RESET=BASE,2
MISO=BASE+1,64 

[sample]
;tested and ok
BASE=$378
MOSI=BASE,1
CLOCK=BASE,8
RESET=BASE,4
MISO=BASE+1,128,INVERTED

[stk200]
;tested and ok
BASE=$378
MOSI=BASE,32
CLOCK=BASE,16
RESET=BASE,128
MISO=BASE+1,64

Four programmers are supported : Futurelec, Sample and STK200/STK300 and WinAVR/
SP12.
To add your own programmer open the file with notepad and add a new section name. For
the example I will use stk200 that is already in the file.

[stk200]
The LPT base address must be specified. For LPT1 this is in most cases $378. $ means
hexadecimal. 

The pins that are needed are MOSI, CLOCK, RESET and MISO.
Add the pin name MOSI = 

After the pin name add the address of the register. For the STK200 the data lines are used so



page -67-

© MCS Electronics, 1995-2006

BASE must be specified. After the address of the register, specify the bit number value to set
the pin high. Pin 0 will be 1, pin 1 would be 2, pin 2 would be 4 etc. D5 is used for the stk so
we specify 32.

When the value is set by writing a logic 0, also specify, INVERTED.
After you have specified all pins, save the file and restart BASCOM.
Select the Universal Programmer Interface and select the entry you created.
After you have selected an entry save your settings and exit BASCOM. At the next startup of
BASCOM, the settings will be used.

The following picture shows the LPT connector and the relation of the pins to the LPT
registers.

Always add your entry to the bottom of the file and email the settings to
support@mcselec.com so it can be added to BASCOM.

STK500 Programmer

When you select the STK500 programmer, BASCOM will run the files named stk500.exe that
is installed with AVR Studio.

That is why you have to specify the file location of the stk500.exe
The normal STK500 support will erase, and program the flash.
The STK500.EXE supports a number of Atmel programmers which all use the STK500 V1 or
V2 protocol.
For the AVR ISP mkII, you need to supply the serial number of the USB programmer. The
USB port will be used then instead of the serial port.

The extended STK500 support will show the following window:
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Option Description

Programming mode Serial or parallel. Some options require the parallel mode.

Input Flash File The program HEX file. It is loaded automatic

Input EEPROM File The program EEP file. It is loaded automatic when it exists

Output Flash File The name of the output flash file. Only needed when you want to
read a device.

Output EEPROM File The name of the output EEPROM file. Only needed when you want to
read the EEPROM from a device

Mode Both will work on the FLASH and EEPROM, Flash will only work on
the FLASH ROM and EEPROM will only work on the EEPROM.

Use both when you want to program both a program and an EEPROM
(EEP) file.

Erase Erase chip. Must be done before programming the chip.

Program Program the chip

Read device Read the flash and or EEPROM content and store in the specified
files.

Verify device Verify the chip content with the files.

Read signature Read the signature bytes that identify the chip.

Read/Write Lock Byte Read and write the lock byte. Hex notation!

Read/Write Fuse Bytes Read and write the fuse bytes. Hex notation!

Read/Write Vtarget Read or set the Vtarget voltage

Read/Write Aref Read or set the Aref voltage

Read/Write oscillator Read or write the oscillator settings

Read/Write frequency Read or set the board frequency
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All options will set the command line parameters. A file named stk500.cmd will be created by
the compiler with the proper syntax.

This file will be executed and the result is stored in the stk500.log file.

Lawicel BootLoader

The Lawicel Bootloader must be used with the StAVeR. The StAVeR contains a bootloader so
you only need a serial interface, no parallel programmer or other programmers.

You can also use Hyperterminal. 

When you have selected the Lawicel Bootloader from the Options, Programmer, the following
window will appear when you press F4.

As the window suggests, press the reset button on the activity board or StAVeR, and the chip
will be programmed. This is visible by a second wind that will be shown during programming.

When the programming succeeds, both windows will be closed.

When an error occurs, you will get an error message and you can clock the Cancel button in
order to return to the Editor.

AVR ISP Programmer

The AVRISP programmer is AVR ICP910 based on the AVR910.ASM application note.

The old ICP910 does not support Mega chips. Only a modified version of the AVR910.ASM
supports Universal commands so all chips can be programmed.

The new AVRISP from Atmel that can be used with AVR Studio, is not compatible! You need
to select STK500 programmer because the new AVRISP programmer from Atmel, uses the
STK500 protocol.

When you do not want to use the default baud rate that AVR910 is using, you can edit the file
bascavr.ini from the Windows directory.
Add the section [AVRISP]
Then add: COM=19200,n,8,1

This is the default. When you made your own dongle, you can increase the baud rate

You need to save the file and restart BASCOM before the settings will be in effect. 
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USB-ISP Programmer

The USB-ISP Programmer is a special USB programmer that is fully compatible with
BASCOM's advanced programmer options.
Since many new PC's and especial Laptop's do not have a parallel programmer anymore, MCS
selected the USB-ISP programmer from EMBUD.

The drivers are located in the  USB sub directory that is located in the BASCOM-AVR
appliation folder.

When you connect the programmer, Windows (98, ME, 2000, XP) will recognize the new
device automaticly.

 

Then the Hardware wizard will be started :
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Select 'No, not this time' and click Next, as there is no driver at Microsofts web.

The Wiz will show :

You need to select 'Install from a list or specific location' and click Next.
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You can specify the path of the USB driver. This is by default :

C:\Program Files\MCS Electronics\BASCOM-AVR\USB

Use the Browse-button to select it, or a different location, depending on your installation.

As the driver is not certified by Microsft, you will see the following window:

You need to select 'Continue Anyway'. A restore point will be made if your OS supports this
and the driver will be installed.
After installation you must see the following window :
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After you press Finish you will see Windows can use the programmer :

In BASCOM , Options, Programmer you can select the new programmer now.
There are no specific options for the USB programmer.
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So only the basic programming options are visible.
The USB-ISP programmer is very quick and supports all options that the Sample Electronics
and STK200 programmers support.
 

MCS Bootloader

The MCS Boot loader is intended to be used with the $LOADER sample.
It uses the X-modem Checksum protocol to upload the binary file. It works very quick.
The Boot loader sample can upload both normal flash programs and EEPROM images.
The Boot loader sends a byte with value of 123 to the AVR Boot loader. This boot loader
program then enter the boot loader or will jump to the reset vector (0000) to execute the
normal flash program.

When it receive 124 instead of 123, it will upload the EEPROM. 
When you select a BIN file the flash will be uploaded. When you select an EEP file, the
EEPROM will be uploaded.

The Boot loader has some specific options.

  

You can choose the boot size which is 1024 for the BASCOM $LOADER example.
Since this space is used from the normal flash memory, it means your application has 1024
less words for the main application. (A word is 2 byte, so 2KB less)

The boot loader is started when the chip is reset. Thus you need to reset the chip after you
have pressed F4(program). But when you have connected the DTR line to the chip reset (with
a MAX232 buffer) you can reset the chip automatically. You do need to set the 'Reset via
DTR' option then.

By choosing 'Close programmer window when ready' the window will be closed when the
loader returns 0. 
In all other cases it will remain opened so you can look at a possible cause.
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After you have pressed F4 to following window will appear :

As you can see, the loader sends a byte with value of 123.
You need to reset the chip, and then you see that the loader returned 123 which means it
received the value.
It will start the upload and you see a progress bar. After the loader is ready, you see a finish
code of 0.
A finish code of 0 means that all wend well.
Other finish codes will not close the window even if this option is enabled.
You need to manual close the window then.

Options Monitor

With this option you can modify the monitor settings.

OPTION DESCRIPTION

Upload speed Selects the baud rate used for uploading

Monitor prefix String that will be send to the monitor before the upload starts

Monitor suffix String that us sent to the monitor after the download is completed.

Monitor delay Time in milliseconds to wait after a line has been sent to the monitor.

Prefix delay Time in milliseconds to wait after a prefix has been sent to the monitor.

Options Printer

With this option you can modify the printer settings.

There are only settings to change the margins of the paper.

OPTION DESCRIPTION

Left The left margin.

Right The right margin.

Top The top margin.
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Bottom The bottom margin.

Window Cascade

Cascade all open editor windows.

Window Tile

Tile all open editor windows.

Window Arrange Icons

Arrange the icons of the minimized editor windows.

Window Minimize All

Minimize all open editor windows.

Help About

This option shows an about box as shown below.
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Your serial number is shown on the second line of the about box.
You will need this when you have questions about the product.

You can compare it with the one on our web site in case you need an update.

Click on Ok to return to the editor.

Help Index

Shows the BASCOM help file.

When you are in the editor window, the current word selected or by the cursor will be used as
a keyword. 

Help on Help

Shows help on how to use the Windows help system.

Help MCS Forum

This option will start your default Webbrowser and direct it to 
http://www.mcselec.com/index2.php?option=com_forum&Itemid=59

This forum is hosted by MCS Electronics. There are various forums available. You can post
your questions there. Do not cross post your questions on multiple forums and to support.

The forum is available for all users : demo or commercial users.
Note that everything you write might be on line for ever. So mind your language. 

Users of the commercial version can email MCS support.

The forum allows uploads for code examples, circuits etc.
If you try to abuse the forum or any other part of the MCS web, you will be banned from the
site.
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Help MCS Shop

This option will start your default web browser and direct it to 
http://www.mcselec.com/index.php?option=com_phpshop&Itemid=1

You can order items and pay with PayPal. PayPal will accept most credit cards.

Before you order, it is best to check the resellers page to find a reseller near you. Resellers
can help you in your own language, have all MCS items on stock, and are in the same time
zone.
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Before you can order items, you need to create an account. 
Read the following about the new website :
http://www.mcselec.com/index.php?option=com_content&task=view&id=133&Itemid=1

Help Support

This option will start your default browser with the following URL :

http://www.mcselec.com/support-center/

It depends from your browser settinge if a new window or TAB will be created.
At the support site you can browse articles. You can also search on keywords.

Help Knowledge Base

This option will ask you to enter a search string.
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This search string will be passed to the MCS support site.
The above example that searches for "FUSEBIT" will result in the following :

You can click one of the found articles to read it.

Help Credits

BASCOM was invented in 1995. Many users gave feedback and helped with tips, code,
suggestions, support, a user list, and of course with buying the software.
The software improved a lot during the last 10 years and will so during the next decade.

While it is impossible to thank everybody there are a few people that deserve credits :
  

 Josef Franz Vögel. He wrote a significant part of the libraries in BASCOM-AVR. He is
also author of AVR-DOS. 
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 Dr.-Ing. Claus Kuehnel for his book 'AVR RISC' , that helped me a lot when I began to
study the AVR chips. Check his website at http://www.ckuehnel.ch

 Atmel, who gave permission to use the AVR picture in the start up screen. And for the
great tech support. Check their website at http://www.atmel.com

 Brian Dickens, who did most of the Beta testing. He also checked the documentation
on grammar and spelling errors. (he is not responsible for the spelling errors i added
later :-) )

 Jack Tidwell. I used his FP unit for singles. It is the best one available.

BASCOM Editor Keys

Key Action

LEFT ARROW One character to the left

RIGHT ARROW One character to the right

UP ARROW One line up

DOWN ARROW One line down

HOME To the beginning of a line

END To the end of a line

PAGE UP Up one window

PAGE DOWN Down one window

CTRL+LEFT One word to the left

CTRL+RIGHT One word to the right

CTRL+HOME To the start of the text

CTRL+END To the end of the text

CTRL+ Y Delete current line

INS Toggles insert/over strike mode

F1 Help (context sensitive)

F2 Run simulator

F3 Find next text

F4 Send to chip (run flash programmer)

F5 Run

F7 Compile File

F8 Step

F9 Set breakpoint

F10 Run to

CTRL+F7 Syntax Check

CTRL+F Find text

CTRL+G Go to line

CTRL+K+x Toggle bookmark. X can be 1-8

CTRL+L LCD Designer

CTRL+M File Simulation

CTRL+N New File

CTRL+O Load File

CTRL+P Print File
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CTRL+Q+x Go to Bookmark. X can be 1-8

CTRL+R Replace text

CTRL+S Save File

CTRL+T Terminal emulator

CTRL+P Compiler Options

CTRL+W Show result of compilation

CTRL+X Cut selected text to clipboard

CTRL+Z Undo last modification

SHIFT+CTRL+Z Redo last undo

CTRL+INS Copy selected text to clipboard

SHIFT+INS Copy text from clipboard to editor

CTRL+SHIFT+J Indent Block

CTRL+SHIFT+U Unindent Block

Select text Hold the SHIFT key down and use the cursor keys to select text. or
keep the left mouse key pressed and drag the cursor over the text to
select.

Program Development Order

 Start BASCOM
 Open a file or create a new one
 ! Important ! Check the chip settings, baud rate and frequency settings for the target

system
 Save the file
 Compile the file (this will also save the file !!!)
 If an error occurs fix it and recompile (F7)
 Run the simulator(F2)
 Program the chip(F4)

 



page -83-

© MCS Electronics, 1995-2006

PlugIns

Font Editor

The Font Editor is a Plugin that is intended to create Fonts that can be used with Graphical
display such as SED1521, KS108, color displays, etc.

When you have installed the Font Editor , a menu option becomes available under the Tools
menu : Font Editor.

When you choose this option the following window will appear:

You can open an existing Font file, or Save a modified file.

The supplied font files are installed in the Samples directory.
You can copy an image from the clipboard, and you can then move the image up , down, left
and right.

When you select a new character, the current character is saved. The suggest button will
draw an image of the current selected character.

When you keep the left mouse button pressed, you can set the pixels in the grid. When you
keep the right mouse button pressed, you can clear the pixels in the grid.
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When you choose the option to create a new Font, you must provide the name of the font,
the height of the font in pixels and the width of the font in pixels.

The Max ASCII is the last ASCII character value you want to use. Each character will occupy
space. So it is important that you do not choose a value that is too high and will not be used.

When you display normal text, the maximum number is 127 so it does not make sense to
specify a value of 255.

PinOut

This Plugin is based on the PinOut Viewer from Karl Jan Skontorp.

You can download the Karl Jan’s program from the MCS website

This program contains all the pinput pictures of the AVR chips.
The PinOut Plugin uses the same pictures , or you can add your own pictures.

When the Plugin is selected it will show a small window :

When you choose, a picture from the list will be displayed.
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BASCOM HARDWARE

Additional Hardware

Of course just running a program on the chip is not enough. You will probably attach many
types of electronic devices to the processor ports.
BASCOM supports a lot of hardware and so it has lots of hardware related statements.
Before explaining about programming the additional hardware, it might be better to talk
about the chip.

The AVR internal hardware

Attaching an LCD display

Using the I2C protocol

Using the 1WIRE protocol

Using the SPI protocol

You can attach additional hardware to the ports of the microprocessor. 
The following statements will then be able to be used: 

I2CSEND and I2CRECEIVE and other I2C related statements. 

CLS,LCD,DISPLAY and other related LCD-statements. 

1WRESET , 1WWRITE and 1WREAD

AVR Internal Hardware

The AVR chips all have internal hardware that can be used.

For this description of the hardware the 90S8515 was used. Newer chips like the Mega8515
may differ and have more or less internal hardware.

You will need to read the manufacturers data sheet for the processor you are using to learn
about the special internal hardware available.

Timer / Counters

The AT90S8515 provides two general purpose Timer/Counters - one 8-bit T/C and one 16-bit
T/C. The Timer/Counters have individual pre-scaling selection from the same 10-bit
pre-scaling timer. Both Timer/Counters can either be used as a timer with an internal clock
time base or as a counter with an external pin connection which triggers the counting.
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More about TIMERO

More about TIMER1

The WATCHDOG Timer

Almost all AVR chips have the ports B and D. The 40 or more pin devices also have ports A
and C that also can be used for addressing an external RAM chip (XRAM). Since all ports are
similar except that PORT B and PORT D have alternative functions, only these ports are
described.

PORT B
PORT D

AVR Internal Registers

You can manipulate the internal register values directly from Bascom. They are also reserved
words. Each register acts like a memory location or program variable, except that the bits of
each byte have a special meaning. The bits control how the internal hardware functions, or
report the status of internal hardware functions.  Read the data sheet to determine what each
bit function is for.

The internal registers for the AVR90S8515 are : (other processors are similar, but vary)
Addr. Register

$3F SREG I T H S V N Z C
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$3E SPH  SP15 SP14 SP13 SP12 SP11 SP10 SP9 SP8

$3D SPL  SP7 SP6 SP5 SP4 SP3 SP2 SP1 SP0

$3C Reserved

$3B GIMSK  INT1 INT0 - - - - - -

$3A GIFR  INTF1 INTF0

$39 TIMSK  TOIE1 OCIE1A OCIE1B - TICIE1 - TOIE0 -

$38 TIFR  TOV1 OCF1A OCF1B -ICF1 -TOV0 -

$37 Reserved

$36 Reserved

$35 MCUCR  SRE SRW SE SM ISC11 ISC10 ISC01 ISC00

$34 Reserved

$33 TCCR0  - - - - - CS02 CS01 CS00

$32 TCNT0  Timer/Counter0 (8 Bit)

$31 Reserved

$30 Reserved

$2F TCCR1A  COM1A1 COM1A0 COM1B1 COM1B0 - -PWM11 PWM10

$2E TCCR1B  ICNC1 ICES1 - - CTC1 CS12 CS11 CS10

$2D TCNT1H  Timer/Counter1 - Counter Register High Byte

$2C TCNT1L  Timer/Counter1 - Counter Register Low Byte

$2B OCR1AH  Timer/Counter1 - Output Compare Register A High Byte

$2A OCR1AL  Timer/Counter1 - Output Compare Register A Low Byte

$29 OCR1BH  Timer/Counter1 - Output Compare Register B High Byte

$28 OCR1BL  Timer/Counter1 - Output Compare Register B Low Byte

$27 Reserved

$26 Reserved

$25 ICR1H  Timer/Counter1 - Input Capture Register High Byte

$24 ICR1L  Timer/Counter1 - Input Capture Register Low Byte

$23 Reserved

$22 Reserved

$21 WDTCR  - - - WDTOE WDE WDP2 WDP1 WDP0

$20 Reserved

$1F Reserved  - - - - - - - EEAR8

$1E EEARL  EEPROM Address Register Low Byte

$1D EEDR  EEPROM Data Register

$1C EECR  - - - - - EEMWE EEWE EERE

$1B PORTA  PORTA7 PORTA6 PORTA5 PORTA4 PORTA3 PORTA2 PORTA1
PORTA0

$1A DDRA  DDA7 DDA6 DDA5 DDA4 DDA3 DDA2 DDA1 DDA0

$19 PINA  PINA7 PINA6 PINA5 PINA4 PINA3 PINA2 PINA1 PINA0

$18 PORTB  PORTB7 PORTB6 PORTB5 PORTB4 PORTB3 PORTB2 PORTB1
PORTB0

$17 DDRB  DDB7 DDB6 DDB5 DDB4 DDB3 DDB2 DDB1 DDB0

$16 PINB  PINB7 PINB6 PINB5 PINB4 PINB3 PINB2 PINB1 PINB0

$15 PORTC PORTC7 PORTC6 PORTC5 PORTC4 PORTC3 PORTC2 PORTC1
PORTC0

$14 DDRC  DDC7 DDC6 DDC5 DDC4 DDC3 DDC2 DDC1 DDC0

$13 PINC  PINC7 PINC6 PINC5 PINC4 PINC3 PINC2 PINC1 PINC0
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$12 PORTD PORTD7 PORTD6 PORTD5 PORTD4 PORTD3 PORTD2 PORTD1
PORTD0

$11 DDRD  DDD7 DDD6 DDD5 DDD4 DDD3 DDD2 DDD1 DDD0

$10 PIND  PIND7 PIND6 PIND5 PIND4 PIND3 PIND2 PIND1 PIND0

$0F SPDR  SPI Data Register

$0E SPSR  SPIF WCOL - - - - - -

$0D SPCR  SPIE SPE DORD MSTR CPOL CPHA SPR1 SPR0

$0C UDR  UART I/O Data Register

$0B USR  RXC TXC UDRE FE OR - - -

$0A UCR  RXCIE TXCIE UDRIE RXEN TXEN CHR9 RXB8 TXB8 

$09 UBRR  UART Baud Rate Register

$08 ACSR  ACD - ACO ACI ACIE ACIC ACIS1 ACIS0

$00 Reserved

The registers and their addresses are defined in the xxx.DAT files which are placed in the
BASCOM-AVR application directory.

The registers can be used as normal byte variables.

PORTB = 40 will place a value of 40 into port B.

Note that internal registers are reserved words. This means that they can't be dimensioned
as BASCOM variables!

So you can't use the statement DIM SREG As Byte because SREG is an internal register.

You can however manipulate the register with the SREG = value statement, or var = SREG
statement.

AVR Internal Hardware TIMER0

The 8-Bit Timer/Counter0

 The 90S8515 was used for this example. Other chips might have a somewhat different
timer.
The 8-bit Timer/Counter0 can select its clock source from CK, pre-scaled CK, or an external
pin. In addition it can be stopped (no clock).

The overflow status flag is found in the Timer/Counter Interrupt Flag Register - TIFR. Control
signals are found in the Timer/Counter0 Control Register - TCCR0. The interrupt
enable/disable settings for Timer/Counter0 are found in the Timer/Counter Interrupt Mask
Register - TIMSK.

When Timer/Counter0 is externally clocked, the external signal is synchronized with the
oscillator frequency of the CPU. To assure proper sampling of the external clock, the
minimum time between two external clock transitions must be at least one internal CPU clock
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period. The external clock signal is sampled on the rising edge of the internal CPU clock.

The 8-bit Timer/Counter0 features both a high resolution and a high accuracy mode with 
lower pre-scaling values. Similarly, high pre-scaling values make the Timer/Counter0 useful
for lower speed functions or exact timing functions with infrequent actions.

AVR Internal Hardware TIMER1

The 16-Bit Timer/Counter1 

 The 90S8515 was used for the documentation. Other chips might have a somewhat
different timer.

The 16-bit Timer/Counter1 can select its clock source from CK, pre-scaled CK, or an external
pin. In addition it can be stopped (no clock).

The different status flags (overflow, compare match and capture event) and control signals
are found in the Timer/Counter1 Control Registers - TCCR1A and TCCR1B.
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The interrupt enable/disable settings for Timer/Counter1 are found in the Timer/Counter
Interrupt Mask Register - TIMSK.

When Timer/Counter1 is externally clocked, the external signal is synchronized with the
oscillator frequency of the CPU. To assure proper sampling of the external clock, the
minimum time between two external clock transitions must be at least one internal CPU clock
period.

The external clock signal is sampled on the rising edge of the internal CPU clock.

The 16-bit Timer/Counter1 features both a high resolution and a high accuracy usage with
lower pre-scaling values.

Similarly, high pre-scaling values make the Timer/Counter1 useful for lower speed functions
or exact timing functions with infrequent actions.

The Timer/Counter1 supports two Output Compare functions using the Output Compare
Register 1 A and B -OCR1A and OCR1B as the data values to be compared to the
Timer/Counter1 contents.

The Output Compare functions include optional clearing of the counter on compareA match,
and can change the logic levels on the Output Compare pins on both compare matches.

Timer/Counter1 can also be used as a 8, 9 or 10-bit Pulse Width Modulator (PWM). In this
mode the counter and the OCR1A/OCR1B registers serve as a dual glitch-free stand-alone
PWM with centered pulses. 

The Input Capture function of Timer/Counter1 provides a capture of the Timer/Counter1
value to the Input Capture Register - ICR1, triggered by an external event on the Input
Capture Pin - ICP. The actual capture event settings are defined by the Timer/Counter1
Control Register -TCCR1B.

In addition, the Analog Comparator can be set to trigger the Capture.
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AVR Internal Hardware Watchdog timer

The Watchdog Timer

The Watchdog Timer is clocked from a separate on-chip oscillator which runs at
approximately 1MHz. This is the typical value at VCC = 5V.

By controlling the Watchdog Timer pre-scaler, the Watchdog reset interval can be adjusted
from 16K to 2,048K cycles (nominally 16 - 2048 ms). The Bascom RESET WATCHDOG -
instruction resets the Watchdog Timer.

Eight different clock cycle periods can be selected to determine the reset period.

If the reset period expires without another Watchdog reset, the AT90Sxxxx resets and
program  execution starts at the reset vector address.
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AVR Internal Hardware Port B

Port B

Port B is an 8-bit bi-directional I/O port. Three data memory address locations are allocated
for the Port B, one each for the Data Register - PORTB, $18($38), Data Direction Register -
DDRB, $17($37) and the Port B Input Pins - PINB, $16($36). The Port B Input Pins address is
read only, while the Data Register and the Data Direction Register are read/write.

All port pins have individually selectable pull-up resistors. The Port B output buffers can sink
20mA and thus drive LED displays directly. When pins PB0 to PB7 are used as inputs and are
externally pulled low, they will source current if the internal pull-up resistors are activated.

The Port B pins with alternate functions are shown in the following table:

When the pins are used for the alternate function the DDRB and PORTB register has to be set
according to the alternate function description.

Port B Pins Alternate Functions
Port Pin Alternate Functions

PORTB.0 T0 (Timer/Counter 0 external
counter input)

PORTB.1 T1 (Timer/Counter 1 external
counter input)

PORTB.2 AIN0 (Analog comparator positive
input)

PORTB.3 AIN1 (Analog comparator negative
input)

PORTB.4 SS (SPI Slave Select input)

PORTB.5 MOSI (SPI Bus Master Output/Slave
Input)

PORTB.6 MISO (SPI Bus Master Input/Slave
Output)

PORTB.7 SCK (SPI Bus Serial Clock)

The Port B Input Pins address - PINB - is not a register, and this address enables access to
the physical value on each Port B pin. When reading PORTB, the PORTB Data Latch is read,
and when reading PINB, the logical values present on the pins are read.

PortB As General Digital I/O

All 8 bits in port B are equal when used as digital I/O pins. PORTB.X, General I/O pin: The
DDBn bit in the DDRB register selects the direction of this pin, if DDBn is set (one), PBn is
configured as an output pin. If DDBn is cleared (zero), PBn is configured as an input pin. If
PORTBn is set (one) when the pin configured as an input pin, the MOS pull up resistor is
activated.

To switch the pull up resistor off, the PORTBn has to be cleared (zero) or the pin has to be
configured as an output pin.
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DDBn Effects on Port B Pins
DDBn PORTBn I/O Pull up Comment

0 0 Input No Tri-state (Hi-Z)

0 1 Input Yes PBn will source
current if ext.
pulled low.

1 0 Output No Push-Pull Zero
Output

1 1 Output No Push-Pull One
Output

AVR Internal Hardware Port D

Port D

Port D Pins Alternate Functions
Port Pin Alternate Function

PORTD.0 RDX (UART Input line )

PORTD.1 TDX (UART Output line)

PORTD.2 INT0 (External interrupt 0 input)

PORTD.3 INT1 (External interrupt 1 input)

PORTD.5 OC1A (Timer/Counter1 Output compareA match
output)

PORTD.6 WR (Write strobe to external memory)

PORTD.7 RD (Read strobe to external memory)

RD - PORTD, Bit 7

RD is the external data memory read control strobe.

WR - PORTD, Bit 6

WR is the external data memory write control strobe.

OC1- PORTD, Bit 5

Output compare match output: The PD5 pin can serve as an external output when the
Timer/Counter1 com-pare matches.

The PD5 pin has to be configured as an out-put (DDD5 set (one)) to serve this f unction. See
the Timer/Counter1 description for further details, and how to enable the output. The OC1 pin
is also the output pin for the PWM mode timer function.

INT1 - PORTD, Bit 3
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External Interrupt source 1: The PD3 pin can serve as an external interrupt source to the
MCU. See the interrupt description for further details, and how to enable the source

INT0 - PORTD, Bit 2

INT0, External Interrupt source 0: The PD2 pin can serve as an external interrupt source to
the MCU. See the interrupt description for further details, and how to enable the source.

TXD - PORTD, Bit 1

Transmit Data (Data output pin for the UART). When the UART transmitter is enabled, this
pin is configured as an output regardless of the value of DDRD1.

RXD - PORTD, Bit 0

Receive Data (Data input pin for the UART). When the UART receiver is enabled this pin is
configured as an output regardless of the value of DDRD0. When the UART forces this pin to
be an input, a logical one in PORTD0 will turn on the internal pull-up.

When pins TXD and RXD are not used for RS-232 they can be used as an input or output pin.

No PRINT, INPUT or other RS-232 statement may be used in that case.

The UCR register will by default not set bits 3 and 4 that enable the TXD and RXD pins for
RS-232 communication. It is however reported that this not works for all chips. In this case
you must clear the bits in the UCR register with the following statements:

RESET UCR.3
RESET UCR.4

Adding XRAM

Some AVR chips like the 90S8515 for example can be extended with external RAM (SRAM)
memory. 
On these chips Port A serves as a Multiplexed Address (A0 – A7)/Data (D0 – D7) bus.
Port C also serves as the upper Address bits (A8 - A15) output when using external SRAM.

The maximum size of XRAM can be 64 KBytes.

Example: The STK200 has a 62256 ram chip (32K x 8 bit).

Here is some info from the BASCOM user list :

If you do go with the external ram , be careful of the clock speed.
Using a 4 Mhz crystal , will require a SRAM with 70 nS access time or less. Also the data latch
(74HC573) will have to be from a faster
family such as a 74FHC573 if you go beyond 4 Mhz.

You can also program an extra wait state, to use slower memory.

Here you will find a pdf file showing the STK200 schematics:
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http://www.avr-forum.com/Stk200_schematic.pdf

If you use a 32 KB SRAM, then connect the /CS signal to A15 which give to the range of
&H0000 to &H7FFF, if you use a 64 KB SRAM, then
tie /CS to GND, so the RAM is selected all the time.

Attaching an LCD Display

A LCD display can be connected with two methods.

 By wiring the LCD-pins to the processor port pins. This is the pin mode. The advantage is
that you can choose the pins and that they don't have to be on the same port. This can
make your PCB design simple. The disadvantage is that more code is needed.

 By attaching the LCD-data pins to the data bus. This is convenient when you have an
external RAM chip and will add only a little extra code.

The LCD-display can be connected in PIN mode as follows:

LCD
DISPLAY

PORT PIN

DB7 PORTB.7 14

DB6 PORTB.6 13

DB5 PORTB.5 12

DB4 PORTB.4 11
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E PORTB.3 6

RS PORTB.2 4

RW Ground 5

Vss Ground 1

Vdd +5 Volt 2

Vo 0-5 Volt 3

This leaves PORTB.1 and PORTB.0 and PORTD for other purposes.

You can change these pin settings from the Options LCD menu.

BASCOM supports many statements to control the LCD-display.

For those who want to have more control of the example below shows how to use the internal
BASCOM routines.

$ASM
  Ldi _temp1, 5         'load register R24 with value
  Rcall _Lcd_control   'it is a control value to control the display
  Ldi _temp1,65        'load register with new value (letter A) 
  Rcall _Write_lcd      'write it to the LCD-display
$END ASM

Note that _lcd_control and _write_lcd are assembler subroutines which can be called from
BASCOM.

See the manufacturer's details from your LCD display for the correct pin assignment.

Memory usage

SRAM
Every variable uses memory. This memory is also called SRAM.

The available memory depends on the chip.

A special kind of memory are the registers in the AVR. Registers 0-31 have addresses 0-31.
Almost all registers are used by the compiler or might be used in the future.
Which registers are used depends on the program statements you use.

This brings us back to the SRAM.
No SRAM is used by the compiler other than the space needed for the software stack and
frame.
Some statements might use some SRAM. When this is the case it is mentioned in the help
topic of that statement.

Each 8 bits used occupy one byte.
Each byte variable occupies one byte.
Each integer/word variable occupies two bytes.
Each Long or Single variable occupies four bytes.
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Each double variable occupies 8 bytes.
Each string variable occupies at least 2 byes.
A string with a length of 10. occupies 11 byes. The extra byte is needed to indicate the end of
the string.
Use bits or byte variables whereever you can to save memory. (not allowed for negative
values)

The software stack is used to store the addresses of LOCAL variables and for variables that
are passed to SUB routines.

Each LOCAL variable and passed variable to a SUB, uses two bytes to store the address. So
when you have a SUB routine in your program that passes 10 variables, you need 10 * 2 =
20 bytes. When you use 2 LOCAL variables in the SUB program that receives the 10
variables, you need additional 2 * 2 = 4 bytes.

The software stack size can be calculated by taking the maximum number of parameters in a
SUB routine, adding the number of LOCAL variables and multiplying the result by 2. To be
safe, add 4 more bytes for internally used LOCAL variables.

LOCAL variables are stored in a place that is named the Frame.

When you have a LOCAL STRING with a size of 40 bytes, and a LOCAL LONG, you need 41 +
4 bytes = 45 bytes of frame space.

When you use conversion routines such as STR(), VAL() etc. that convert from numeric to
string and vice versa, you also need a frame. It should be 16 bytes in this case. 
Add additional space for the local data.

Note that the use of the INPUT statement with a numeric variable, or the use of the PRINT or
LCD statement with a numeric variable, will also force you to reserve 16 bytes of frame
space. This because these routines use the internal numeric<>string conversion routines.

XRAM 
You can easy add external memory to an 8515. Then XRAM (extended memory) 
will become available.  When you add a 32 KB RAM, the first address will be 0.
But because the XRAM can only start after the internal SRAM, which is &H0260 for the 8515,
the lower memory locations of the XRAM will not be available for use.

ERAM
Most AVR chips have internal EEPROM on board.
This EEPROM can be used to store and retrieve data.
In BASCOM, this data space is called ERAM.

An important difference is that an ERAM variable can only be written to a maximum of
100.000 times. So only assign an ERAM variable when it is needed, and never use it in a loop
or the ERAM will become unusable.

Constant code usage
Constants are stored in a constant table.
Each used constant in your program will end up in the constant table.
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For example:

Print "ABCD"
Print "ABCD"

This example will only store one constant (ABCD).

Print "ABCD"
Print "ABC"

In this example, two constants will be stored because the strings differ.

UART

UART
A Universal Asynchronous Receiver and Transmitter (UART) can be used to send and receive
data between two devices. More specific these devices can be PC-to-PC, PC-to-microcontroller
and microcontroller-to-microcontroller. The UART communicates using TTL voltages +5V and
0V or LVTTL depending on your microcontrollers VCC voltage.

If you wish to connect to a PC you need to use RS232 protocol specifications. This means that
the hardware communication is done with sapecific voltage levels. (+15V and -15V) This can
be achieved by using a MAX232 level shifter.

The hardware is explained in this schematic:

The DB-9 connector has 9 pins but you only need to use 3 of them. Notice that the drawing
above shows the FRONT VIEW thus remember that you are soldering on the other side. On
most connectors the pin outs can also be found on the connector itself.

If your controller has no UART you can use a software UART see below. If your controller has
one UART you connect controller pins TxD and RxD to TxD and RxD in the schematic above.
If your controller has more than one UART you connect controller pins TxD0 and RxD0 to TxD
and RxD in the schematic above.
You now need to initialize the program in your microcontroller, open a new .bas file and add




