LATEST NEWS – MPLAB installs  a possible BSOD device driver under Windows 2000. Please RENAME MPLAPICD*.SYS under C:\WINNT\SYSTEM32 prior to rebooting the machine. HAVOC may happen if you don’t have the ICD from MPLAB.

Description

Use of the PicBasicPro compiler with the Mark III robot. The main goal is to provide a relatively low cost IDE to run useful basic programs within a simple framework.

Requirements

Hw


A pc with Windows 2000(only tested platform, feeback is welcome)


a free serial port(COM1 is assumed)


a db9 serial cable(straight DB9-DB9)


a MarkIII Robot!

Sw


- mplab (freely available see appendix)


- PicBasico Pro(I have tested 2.40 - see www.melabs.com) 


- botloader(freely available, see appendix)


- wrapper(freely available, see appendix)


- Micro Code Studio (freely avalilable, see appendix)


- HyperTerm(freely available see appendix)


- template.bas (freely available, see appendix)

Setting up the environment 

· MPLAB (Pic Assembler) installation

· PicBasic Pro installation

· Wrapper & botloader installation

· Microcode installation and configuration

-    HyperTerm configuration


Please follow the sequence exactly. While is it possible to adjust the installation afterwards, it is much more simple to follow the directions diligently.


MPLAB

Fist of all, you have to install mplab. Decompress the executable in a temp directory(don’t launch it within WinZip): 
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Click Next.
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Select “I Agree” and Click Next
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Click “Next” to continue
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Click “Next” to continue


[image: image5.png]IPLAB IDE v5.62 Installati

Select Destination Directory

Flease selectthe diectory where the MPLAB IDE v5.62 fies
are o be instaled

C\Progiam Fles\MPLAB Browse.

Cancel





Select the destination directory (default “C:\Program Files\MPLAB”). Click Next.
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Select “Yes” and click “Next” to continue
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Click “Next” to continue


[image: image8.png]Add to Start Menu?

Do you want to create shottcuts to access the nstaled fies?

@w @ Yes
s >

CNg

= =





Click “Next” to continue
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Select “Install files to MPLAB\Lkr sub directory” and click Next.
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Click “Next” to continue
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Click Next to begin installation. Use default until end of installation. 

PiCBASIC PRO

Install PicBasicPro, usually in c:\pbpro.

NOTE: a precooked setup is provided with this document. Simply install and you’re done. It will install a already modified compiler both for botldrcmd and I2C issues.

WRAPPER & BOTLOADER

Install wrapper, usually in c:\botloader. This setup will install botloader, botldrcmd and wrapper.

MICROCODE STUDIO

Then proceed to install MicroCode Studio. After the installation you need to configure it.


Configure the option as follow:

Use View/options and select the complete path where the compiler is(default c:\pbprpo) using Find manually. Note: the first time MicroCode executes it will locate the compiler by itself. Should you have problems configure it by hand.

Assembler:

Using “Find Manually” select the directory where the assembler is installed(default c:\Program Files\MPLAB).
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Check that the options are “exactly” as seen in this picture.

 Programmer: 
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Define a new Programmer using Add New Programmer button.
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Select “Create a custom programmer entry” and click Next.  Call it  botloader and type the executable wrapper.exe. It is wrapper because we need to process the .hex file before we could use it with botloader. Wrapper will call botloader feeding with the processed HEX file (.he2). Click next and specify the botloader path(default is c:\botloader) using “Find Manually”. Click next.
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Select the same parameters you would use with botloader. The last parameter should be $hex-filename$. 

The default (COM1, wait if the robot is missing) should let you give an idea:

/p1 /r $hex-filename$ 

It means COM1 (p parameter), wait if the robot seems missing (r parameter) and use the file called as the source with the extension of .hex So if you are using template.bas, it will pass template.hex
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Select the target as 16f877 and you’re done.

 Load templatexxx.bas and start playing with the bot.


HyperTerm Setup
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Launch HyperTerm and configure the serial port as follows:
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Here is assumed COM1 as default
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Here is assumed COM1 as default
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The robot uses 38400baud 8N1 no flow control. There are other settings to be adjusted but they are useful if you plan to program the bot using HyperTerm. This should not be needed.

How to program the robot



Here are the main phases:

· Prepare the robot

· Start with a template and modify it to suite your needs

· Compile the program 

· Download the program into the bot’s memory

· Run and Debug the program using the HyperTerm as a console

· Loop until satisfied and finally disconnect the robot to let it execute detached from the IDE 

Prepare the robot

Connect a fresh set of batteries. Connect the serial port cable from the computer to the robot. Keep the robot off.

Start MicroCodeStudio and simply open the template.

The template has several parts:

1) Defines 

Here you’ll put all the defines and variables.

2) a GOTO START to  jump over the interrupt routine. This should not touched in any way. Since the interrupt routine has fixed start address NO MODIFICATION should be done.

3) The interrupt routine. This should not be touched unless you know what you are doing.

4) The START LABEL. Here really start the “user program”. A brief bunch of initialization code follows.

5) Actually there is a loop that waits for a single keystroke by the user followed by a return to perform some simple actions. I.E. use B + ENTER to make the robot beep! The last check is to detect for serial overrun. The buffer is limited to only one char so it is easy to overflow the serial port.
Since the overflow check is enabled it  MUST be handled, or the hw serial port will simply stop working. Do not remove the overrun handling.

To compile simply press [F9]. To compile and program press [F10].

Detailed steps to successfully download a program into the bot:

1) Be sure to free the serial port. Usually this involves disconnecting HyperTerm. Be sure to close any DOS window that could be left open(botloader atc.).

2) Power off the robot(simpliest method).

3) Press F10 in MicroCodeStudio

4) When a window will pop-up complaining about the missing robot:

5) Power up the robot and within 5 seconds press a key in the botldrcmd window

6) The downloading process should begin immediately.

7) At the end of the process all DOS windows should close. Open/Reconnect HyperTerm and reset the robot. Wait 5 seconds and press Q to start the program.

8) Enjoy

If you have a program that talks with the robot take good note that also this opens the serial port. One example is MarkIIIDiag. Be sure to close any application that uses the serial port, or the download process will fail.


TROUBLESHOOTING
MicroCode – a common configuration error is entering the whole path of an executable instead of using the directory only. MicroCode asks for the directory first and eventually the filename.

Assembling errors – the first time you will compile a program this could be displayed(based on your picbasic pro version you own):
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Let MicroCode move the files for you. It should fix the problem.

Robot is not found by BotLdrCmd  - be sure HyperTerm is not connected and you have no DOS windows laying around. Other application may be using the serial port as well. On some rare circumstances(I think HyperTerm related) the serial port seems screwed and you have to reboot. Unusual  BUT possible.


Robot resets itself – if it happens when a high current load is activated(servo motor) double check batteries status. Please use two different batteries systems.

If the problem seems due to execution of code in the last part of memory please report it to me. This could be related on how wrapper strips some part of the .hex file.


APPENDIX

'****************************************************************

'*  Name    : TEMPLATE20.BAS                                    *

'*  Author  : Giuseppe Marullo                                  *

'*  Notice  : Copyright (c) 2002 Copyright 2002                 *

'*          : All Rights Reserved                               *

'*  Date    : 12/12/2002                                        *

'*  Version : 1.0                                               *

'*  Notes   :                                                   *

'*          :  TO DO:                                           *

'*          :  - Complete the defines for Controller board      *

'*          :  - Complete the defines for Sensor Board          *

'*          :  - optimize the IRQ routine                       *

'*          :  - Routines for Sensor Board                      *                          

'*          :    - Init                                         *

'*          :    - Beep                                         *

'*          :                                                   *

'****************************************************************

'

'****************************************************************

'*                                                              *

'*  Part 1 -  Defines and variables                             *

'*                                                              *

'****************************************************************

'

'

'

' Oscillator Speed - 20MHz BEWARE of 4MHz pics

DEFINE OSC 20

' HW Serial Port Speed

DEFINE HSER_BAUD 38400

' Use 100KHz (initial I2C Specs) speed

DEFINE I2C_SLOW 1

'

' Interrupt Variables - Useful to save bank infos

wsave var byte $20 system

ssave var byte bank0 system

psave var byte bank0 system

'wsave1

var
BYTE 
$0a0 SYSTEM

'wsave2

var
BYTE 
$120 SYSTEM

'wsave3

var
BYTE 
$1a0 SYSTEM

' Keeps the servo's position. One for left and the other for right

SERVOL var BYTE

SERVOR var BYTE

' Stores the Right Sharp Reading

REYE var word

REYE_H var REYE.BYTE1

REYE_L var REYE.BYTE0

' Stores the Left Sharp Reading

LEYE var word

LEYE_H var LEYE.BYTE1

LEYE_L var LEYE.BYTE0

WVAR_H var BYTE

WVAR_L var BYTE

' Stores the Right Line Sensor's reading

LINER var word

LINER_H var LINER.byte1

LINER_L var LINER.byte0

' Stores the Left Line Sensor's reading

LINEL var word

LINEL_H var LINEL.byte1

LINEL_L var LINEL.byte0

' Stores the Center Line Sensor's reading

LINEC var word

LINEC_H var LINEC.byte1

LINEC_L var LINEC.byte0

TEMP_STRING var byte[5]

' Where the buzzer is connected

BUZZER_PIN var PORTC.5

' Where the accelerometer is connected X Axis

XAXIS_PIN var PORTB.6

' Where the accelerometer is connected Y Axis

YAXIS_PIN var PORTB.7

' Accelerometer's variables

T2 var word

T2_H var T2.Byte1

T2_L var T2.Byte0

CNT var byte

TEMP var word

TEMP_H var TEMP.Byte1

TEMP_L var TEMP.Byte0

TEMP2 var word

TEMP2_H var TEMP2.Byte1

TEMP2_L var TEMP2.Byte0

XAXIS var word

XAXIS_H var XAXIS.Byte1

XAXIS_L var XAXIS.Byte0

MIN_XAXIS var word

MAX_XAXIS var word

MIN_YAXIS var word

MAX_YAXIS var word

YAXIS var word

YAXIS_H var YAXIS.Byte1

YAXIS_L var YAXIS.Byte0

XAXIS0 var word

XAXIS0_H var XAXIS0.Byte1

XAXIS0_L var XAXIS0.Byte0

YAXIS0 var word

YAXIS0_H var YAXIS0.Byte1

YAXIS0_L var YAXIS0.Byte0

' I2C connection 

SDA_PIN var PORTC.4

SCL_PIN var PORTC.3

' I2C Variables     

device var byte          ' device 0-7

directions var byte

cont var byte

o_patt var byte          ' byte to appear on output of 8574

i_patt var byte          ' byte read from input of 8574

'****************************************************************

'*                                                              *

'*  Part 2 -  GOTO START                                        *

'*                                                              *

'****************************************************************

Goto start ' Skip around interrupt handler

'

'

'****************************************************************

'*                                                              *

'*  Part 3 -  INTERRUPT ROUTINE                                 *

'*                                                              *

'****************************************************************

'

DEFINE INTHAND myint

asm

AUX1_L EQU  0X24

SERVOVALUE EQU  0X45

I EQU  0X42

; Save W, STATUS and PCLATH registers

myint 

; Insert interrupt qcode here

    bcf    STATUS, RP1

    bcf    STATUS, RP0

    bsf PORTB , 1

    MOVF   _SERVOR, W

    MOVWF  SERVOVALUE

    PAGESEL (DODUTYDELAY)

    CALL   DODUTYDELAY

    BCF    STATUS, RP1

    BCF    STATUS, RP0

    MOVF   SERVOVALUE, W

    MOVWF  _SERVOR

    BCF    PORTB, 1

    BCF    PORTB, 1

    bsf PORTB , 2

    MOVF   _SERVOL, W

    MOVWF  SERVOVALUE

    PAGESEL (DODUTYDELAY)

    CALL   DODUTYDELAY

    BCF    STATUS, RP1

    BCF    STATUS, RP0

    MOVF   SERVOVALUE, W

    MOVWF  _SERVOL

    BCF    PORTB, 2

    BCF    PORTB, 2

; Save and restore FSR if used

; Restore PCLATH, STATUS and W registers

    bcf PIR1 , 0    ; Clear Timer 1 Interrupt Flag

    movf psave, W

    movwf PCLATH

    swapf ssave, W

    movwf STATUS

    swapf wsave, F

    swapf wsave, W

    retfie

DODUTYDELAY

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     MOVLW  1

     MOVWF  I

AUXLAB2

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     PAGESEL(DELAYLAB13);*

     MOVLW  165;*

     MOVWF  AUX1_L

DELAYLAB13;*

     DECFSZ AUX1_L, F;*

     GOTO   DELAYLAB13;*

     NOP;*

     NOP;*

     PAGESEL (NEXTLAB2)

     MOVF   SERVOVALUE, W

     SUBWF  I, W

     BTFSC  STATUS, Z

     GOTO   NEXTLAB2

     INCF   I, F

     PAGESEL (AUXLAB2)

     GOTO   AUXLAB2

NEXTLAB2

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     RETURN

READA2D

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     ;   READ THE A2D AND STORE THE ANSWER IN WVAR

     ;    DELAY 0.02, 0

     ;  NEED TO WAIT AT LEAST 2TAD (32 20MHZ CLOCK CYCLES 3.2USEC)

     ;  BETWEEN A/D SAMPLINGS.

     PAGESEL(DELAYLAB17);*

     MOVLW  32;*

     MOVWF  AUX1_L

DELAYLAB17;*

     DECFSZ AUX1_L, F;*

     GOTO   DELAYLAB17;*

     NOP;*

     BSF    ADCON0, GO

     PAGESEL(DELAYLAB18);*

     MOVLW  65;*

     MOVWF  AUX1_L

DELAYLAB18;*

     DECFSZ AUX1_L, F;*

     GOTO   DELAYLAB18;*

     NOP;*

     NOP;*

ADCLAB9

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     PAGESEL (ADCLAB9)

     BTFSC  ADCON0, GO

     GOTO   ADCLAB9

     BSF    STATUS, RP0

     MOVF   ADRESL, W

     BCF    STATUS, RP0

     MOVWF  _WVAR_L

     MOVF   ADRESH, W

     MOVWF  _WVAR_H

     BCF    ADCON0, ADON

     RETURN

_READEYES

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     BSF    STATUS, RP0

     BCF    PIE1, ADIE

     MOVLW  145

     BCF    STATUS, RP0

     MOVWF  ADCON0

     MOVLW  0

     BSF    STATUS, RP0

     MOVWF  ADCON1

     BCF    STATUS, RP0

     BSF    ADCON0, ADON

     PAGESEL (READA2D)

     CALL   READA2D

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     MOVF   _WVAR_H, W

     MOVWF  _REYE_L

     CLRF   _REYE_H

     BSF    STATUS, RP0

     BCF    PIE1, ADIE

     MOVLW  153

     BCF    STATUS, RP0

     MOVWF  ADCON0

     MOVLW  0

     BSF    STATUS, RP0

     MOVWF  ADCON1

     BCF    STATUS, RP0

     BSF    ADCON0, ADON

     PAGESEL (READA2D)

     CALL   READA2D

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     MOVF   _WVAR_H, W

     MOVWF  _LEYE_L

     CLRF   _LEYE_H

     RETURN

_READSENSORS

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     BSF    STATUS, RP0

     BCF    PIE1, ADIE

     MOVLW  169

     BCF    STATUS, RP0

     MOVWF  ADCON0

     MOVLW  0

     BSF    STATUS, RP0

     MOVWF  ADCON1

     BCF    STATUS, RP0

     BSF    ADCON0, ADON

     PAGESEL (READA2D)

     CALL   READA2D

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     MOVF   _WVAR_H, W

     MOVWF  _LINER_L

     CLRF   _LINER_H

     BSF    STATUS, RP0

     BCF    PIE1, ADIE

     MOVLW  177

     BCF    STATUS, RP0

     MOVWF  ADCON0

     MOVLW  0

     BSF    STATUS, RP0

     MOVWF  ADCON1

     BCF    STATUS, RP0

     BSF    ADCON0, ADON

     PAGESEL (READA2D)

     CALL   READA2D

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     MOVF   _WVAR_H, W

     MOVWF  _LINEC_L

     CLRF   _LINEC_H

     BSF    STATUS, RP0

     BCF    PIE1, ADIE

     MOVLW  185

     BCF    STATUS, RP0

     MOVWF  ADCON0

     MOVLW  0

     BSF    STATUS, RP0

     MOVWF  ADCON1

     BCF    STATUS, RP0

     BSF    ADCON0, ADON

     PAGESEL (READA2D)

     CALL   READA2D

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     MOVF   _WVAR_H, W

     MOVWF  _LINEL_L

     CLRF   _LINEL_H

     BCF    STATUS, RP1

     BCF    STATUS, RP0

     RETURN

endasm

'****************************************************************

'*                                                              *

'*  Part 4 -  START LABEL - USER PROGRAM STARTS HERE            *

'*                                                              *

'****************************************************************

start:

'

' Initialize timers and other stuff useful with Interrupt 

'

asm

    MOVLW  B'00010000'

    BCF    STATUS, RP0

    MOVWF  T1CON

    BCF    STATUS, RP0

    BCF    PIR1, TMR1IF

    MOVLW  60

    MOVWF  TMR1H

    MOVLW  176

    MOVWF  TMR1L

    BSF    T1CON, TMR1ON

    BSF    STATUS, RP0

    BSF    PIE1, TMR1IE

    BCF    STATUS, RP0

endasm

' Be sure that interrupts are disabled

asm

    BCF    INTCON, GIE

    BCF    INTCON, PEIE

endasm

High PORTB.1

High PORTB.2

High PORTB.3

High PORTB.4

SERVOL = 15 ' Neutral position - Activate Interrupts to make the robot move!

SERVOR = 15 ' Neutral position - Activate Interrupts to make the robot move!

directions=$00

device = $7

loop: 

 HSERIN [STR TEMP_STRING\2\13]

 IF TEMP_STRING[0] = "l" THEN

    HSEROUT ["Left Servo Test", 13, 10]

    SERVOL = 18

    PAUSE 1000

    SERVOL = 15

 ENDIF

 IF TEMP_STRING[0] = "r" THEN

    HSEROUT ["Right Servo Test", 13, 10]

    SERVOR = 12

    PAUSE 1000

    SERVOR = 15

 ENDIF

 if TEMP_STRING[0] = "e" then

    HSEROUT ["I2C ADC Test", 13, 10]

'

' Dall'esterno 

' marrone

' blu

' giallo

' verde

'  Control Byte for ADC

'  1000 1100

'  1------------- START                      - 

'   0------------ SEL2  ADC Channel Selector - 

'    0----------- SEL1  ADC Channel Selector - 

'     0---------- SEL0  ADC Channel Selector -  

'       1-------- RNG                        - +- 10V  

'        1------- BIP                        - +- 10V

'         0------ PD1                        - No Power Down 

'          0----- PD0                        - No Power Down

'  10001100 =

endif

if TEMP_STRING[0] = "j" then

       HSEROUT ["I2C Bus Scan...",13,10]

   for device = 0 to 127 step 2

       I2CREAD SDA_PIN, SCL_PIN,device,[i_patt], i2c_timeout       

       HSEROUT [" Device ",hex device, " is present on I2C bus",13,10]   

       goto skip_timeout

i2c_timeout:

'       HSEROUT [" Device ",bin device, " is NOT present on I2C bus",13,10]

'       HSEROUT [" Device ",bin 1 | (device<<1), " is NOT present on I2C bus",13,10,13,10]      

skip_timeout:       

   next 

endif

 IF TEMP_STRING[0] = "s" THEN

    HSEROUT ["Enable Interrupt",13,10]

    asm

        BSF    INTCON, GIE

        BSF    INTCON, PEIE

    endasm

    device = $4e

 ENDIF

 IF TEMP_STRING[0] = "t" THEN

    HSEROUT ["Disable Interrupt",13,10]

    asm

    BCF    INTCON, GIE

    BCF    INTCON, PEIE

    endasm

 ENDIF

 IF TEMP_STRING[0] = "b" THEN

    HSEROUT ["Beep Test",13,10]

    FREQOUT BUZZER_PIN, 500, 1000

 ENDIF

 IF TEMP_STRING[0] = "k" THEN

    CALL READEYES

    CALL READSENSORS

    HSEROUT [68,17,69,21,"@",DEC LEYE,"*",DEC REYE,"*",DEC LINEL,"*",DEC LINEC,"*",DEC LINER,"?",13,10]    

endif

 IF TEMP_STRING[0] = "w" THEN

    T2 = 0    

    XAXIS = 0

    YAXIS = 0

    TEMP = 0    

    TEMP2 = 0    

    COUNT XAXIS_PIN, 1000, T2

    MIN_XAXIS = 32000

    MAX_XAXIS = 0

    FOR CNT = 1 to 10

        PULSIN XAXIS_PIN,1,XAXIS 'read T1x

        TEMP = TEMP + XAXIS

        IF XAXIS > MAX_XAXIS then 

           MAX_XAXIS = XAXIS

        endif

        IF XAXIS < MIN_XAXIS then 

           MIN_XAXIS = XAXIS

        endif        

    NEXT CNT

    MIN_YAXIS = 32000

    MAX_YAXIS = 0

    FOR CNT = 1 to 10

        PULSIN YAXIS_PIN,1,YAXIS 'read T1x

        TEMP2 = TEMP2 + YAXIS

        IF YAXIS > MAX_YAXIS then 

           MAX_YAXIS = YAXIS

        endif

        IF YAXIS < MIN_YAXIS then 

           MIN_YAXIS = YAXIS

        endif        

    NEXT CNT

    HSEROUT [68,17,69,21,"@",DEC T2,"*",DEC TEMP,"*",DEC TEMP2,"?",13,10]

    FREQOUT   BUZZER_PIN, 10, 2000 

    Loop003:

    if XAXIS_PIN = 1 then

         PAUSEUS 2

         GOTO loop003

    endif

 ENDIF

 IF TEMP_STRING[0] = "a" THEN

    PAUSE 10

    PULSIN XAXIS_PIN,1, XAXIS

    PAUSE 10

    PULSIN YAXIS_PIN,1, YAXIS

    PAUSE 10

    PULSIN XAXIS_PIN,0, XAXIS0

    PAUSE 10

    PULSIN XAXIS_PIN,0, YAXIS0

    PAUSE 10

    HSEROUT ["@","@@", XAXIS_H,XAXIS_L,YAXIS_H,YAXIS_L, XAXIS0_H, XAXIS0_L, YAXIS0_H, YAXIS0_L,"*",13,10]

 ENDIF

 IF RCSTA.1 = 1 THEN

    HSEROUT ["Rx Overrun - Fixing",13,10]

    ASM

    BCF RCSTA, CREN

    BSF RCSTA, CREN

    ENDASM

    HSEROUT ["Rx Overrun - Fixed",13,10]    

 ENDIF

 HSEROUT ["End of loop",13,10]

goto loop

