
 
 
 
 

� � � � � � � � �� 	 

� � � � �� � ��� 	� 
 � � � � 
 � 
 �� 	� � 
 � �� � � � � � � � �� � �

�


 
 
 
 
 
 

� � � �
� � � � � � 	 
 � � � �

 
 

� � � � � � �� 	 
 � � 
 � � � 
 
 �� � � � � � � � 
 � � � 


 �� � � � � 	 � � � ��� � 


 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
� � � � � � � � � 	 � � 
 � � � � � � 
 � � 
 � � � � � � �� � � � � � � � � 
 � � � 
 � � � � � � � � �� � � � � �� �
� � � � � � �� � � �� � 
 � � � � � � � � � � � � � �� � � � � � 
 � � � � 
 � � �
 �� � � � � � �� � 
 � � � 
 � � � 
 � � � � � � � �� � � � � � � �
 
 
 
Copyright© 2003, Compubotics LLC 
All Right Reserved Worldwide 
Revised July 2003 
 



Table of Contents 
 

 
February 28, 2003 3 

INTRODUCTION............................................................................................................. 4 

16F627 M ICROCONTROLLER FEATURES.......................................................................... 4 
Other Supported MCU’s............................................................................................. 5 

GETTING STARTED...................................................................................................... 6 

POWER REQUIREMENTS ................................................................................................... 6 
Battery Power ............................................................................................................. 6 
On/Off Switch.............................................................................................................. 7 
Reset Switch ................................................................................................................ 7 

FACTORY TEST PROGRAM................................................................................................ 7 
Testing the Serial Port Connection............................................................................. 7 
Using the Prototype Area............................................................................................ 8 

CONNECTIONS, OPTIONS, AND FEATURES........................................................ 10 

IN-CIRCUIT PROGRAMMING........................................................................................... 10 
ICP Connector .......................................................................................................... 11 
Isolating RB6 and RB7.............................................................................................. 11 
ICP Power Connection............................................................................................. 11 

ACCESSING THE PIC I/O PINS........................................................................................ 12 
ACCESSING SUPPLY SIGNALS......................................................................................... 14 
USING THE SERVO PORTS............................................................................................... 15 

Using External Servo Power..................................................................................... 16 
I/O BUS CONNECTOR..................................................................................................... 17 
ADVANCED OPTIONS ..................................................................................................... 18 

Processor Upgrade................................................................................................... 18 
Internal Oscillator .................................................................................................... 18 
Master Clear ............................................................................................................. 18 
Other Jumper Options............................................................................................... 19 

PROGRAMMING THE PIC MCU .............................................................................. 20 

USING A PIC PROGRAMMER .......................................................................................... 20 
USING ICSP................................................................................................................... 21 

Special ICSP Considerations for RB6 and RB7 ....................................................... 22 
REMOVING AND REPLACING THE PIC MCU .................................................................. 23 
PIC DEVELOPMENT TOOLS............................................................................................ 24 

Microchip MPLAB.................................................................................................... 24 
HI-Tech PICC Lite.................................................................................................... 25 
PICBasic and PICBasic Pro from Micro Engineering Labs.................................... 25 

 
 
 
 
 
 



� � � � � � � � �� 	 
 
 Microboard P18 User’s Guide 
 

 
February 28, 2003 4 


 � � � � � 
 � � � � � �
� � � � � � � ! " 	 " � ! # � � $%� � � � � � � &&� � � � 
 � � � � � �� � � � � 
 � � 
 �&� � � � � � � � 
 � � � � 
 � ' � � � �
� � � � � 
 � � � �� � � � � � � � � &&� � � � � � � � � 
 &&�! � ( � � �� � � 
 � � &�� 
 � �� � � )� 
 � � � � � � � � � � �
� � � ! " 	 " � ! # � � $%�� � 
 � � � � � � �� � &� � � *�

·  # � � �� � � � � � � � � � � � � � � � � �� � � + �$, - , . / � � � 0 � 
 � �1� � 2� � &� � � �

·  
 � � � � � � � � � � � � � �$%� � �� � � � � � �� � � + � � � 0 3� �

·  " � � ( � 
 � � � ! 
 . 4. � 
 � � �
 &�� � � � � � 
 � � � 
 � � �# 	 5� � � � � � � � �� � � � � � � � 
 � ' �

 � � 
 � � � � � � � � � � � � � � � � �
 &� � � � � �

·  " � � ( � 
 � � � � � 
 � � � � � � � � 
 � � � 
 &&� � � � � � � � � 
 � � �� � � � �� � � � � � � � � � 6�� � � � � � �
� � 0 �

·  $/ 7� � �� � � � &� � � &� � � � ( � � 
 � ( � 
 � � � � � � � � � ' � �� � � 
 � � 
 � � � � � � � ( � � �� �
� 8� � � �� � � � � � � � �� � � 
 &&� � � 0 � � � � � � � 
 � � � � � � � � � ( � � � � 
 � �&' � 
 � � � � � �( &� �6�
 �
� � 
 � � � � �

·  " � 9� � � � 
 � � � � � � � � � � � �� � � � � � � � � ( � 
 � � �

·  � � � � � � � � � � � � � : ; � ! � � � &
 � � � � 
 &&� � � � � � � � ( � 
 � � � � � � ( � � � � � � � � � � ( ' � , ; # � �
( 
 � � � � ' � � 
 � � �

·  - � � � � � � � 6� � � � � � � � � � � ( � 
 � � � � � � � � � � � 
 � �� � � � � 
 &&� � � � 6� � �

·  $, � � �� �<8� 
 � � �� � � � � 
 � � � � � � � � 
 � � 
 � � � � � � � � � � � � � �� � 
 &� � � 
 � � � � � �

·  � �� � 
 � � � � � � �=� � � � � � � � � � � � � � � �� � � �� � � ( � 
 � � � � � � �� � � �

�

� � � � � �� � � ( � 
 � � � � $%��� � 
 6
 �&
 ( &� � 
 � � 
 � � �� � � � � � � � � 
 � � � � ( &� � � 
 � � � � � � � � � )� - � � � � �� �

 � � � � ( &' � �� � � � � � � �� � � � 
 � � � � �� � � � � � � � � � � � &� 
 � � � � � � � � � � � � � � � � � � � � � � � � �
>
 �� � � � � � � � � � � � 
 � � � � � � �� 
 
 � 	 � � �?)�

� � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � �
� � � � � � � ! " 	 " � ! # � � $%��� � &� � � � � 
 � � �� � � � � � � � � � 
 � � � � � � � � �� � � + �$, - , . / �
� �� � � � � � � � � &&� � )� � � �� �$1� ( �� � ! � 
 � � � � 0 � � � 
 � � � � � *�

·  $7. 1� � � � � � � � � � �&
 � � � � � � � � 
 � � � � � � � ' �

·  $. %�( ' � � � � � � �<<� ! " � � � 
 � 
 �

·  . . 1� ( ' � � � � � � � ! � � �

·  " � � �$, � ( �� � 
 � � � � � � �%� ( �� � � �� � � � �

·  0 
 � ! � �@� � � �
 &� � � � � A�

·  $4� � � �$: � � 9" � � �� � � � � � � � � � �� � � � � � � � &� � � � � � � � � �� � � �

·  � � 
 &� � � � � � � 
 � 
 � � � �

·  �  � �@� � &� � � � �� � � � � � � � &
 � �� � A�

·  	 � � � � � � � � � � � � � � � �

·   
 � � � � � � � � �� � � �



� � � � � � � � �� 	 
 
 Microboard P18 User’s Guide 
 

 
February 28, 2003 5 

" � � � � � 
 � � � � � � � � � � � 0 3� �
� � � � � � � ! " 	 " � ! # � � $%� � �&&� 
 &� � � � � � � � � � � � 
 � ' � � � � � � � � � � � � �� � � + �$%� � �� �
� � 0 3� )�# � 6�� � � � � � � � � � � � � � � � � � � � � ! " 	 " � ! # � � $%�
 � � *�

·  � � � $, - , . %*� � � �� � �� � � � � � . B�6� � � �� � � � � � � � � �$, - , . / )� � &&� � � � � � � � � 
 � � � � � � 
 � � �
�� � � � �� 
 &)�C� � � � � � 
 � � � � � � � � � � � � �� � � � � � � �&� � � � � � � � � � � � � � � � � � � &' � � � � � � � � �
� � � �$, - , . %)�

·  � � � $, - %1*� 
 �� �&
 � � � � � � � � �$, - , . 8� � ( � � �&
 � � � � � � � �0 
 � ! � )� �

 

 
 

Figure 1: M icroboard P18 Controller  

 



� � � � � � � � �� 	 
 
 Microboard P18 User’s Guide 
 

 
February 28, 2003 6 

	 � � � � � � � � � � � � � � �
� � �� � � � � � �� � � � � � 
 �&� � � � � � � � � � 
 � �� � � � � � � � � � � � � ! " 	 " � ! # � � $%�! � ( � � � � � � � � � &&� � )�
� � � �6
 � �� � � � � � � � � � � � � � � 
 � � � � � � � � � � �� � � � 
 � � � � 8� &
 �� � � )�  � � 
 &� � � � � 6�� � � � � � �
6
 � �� � � � � � 6� &� � � � � � � � � � &� � � � 
 � � � � � � � � � �� � � � � � �� � � ' � � � � � � � ! " 	 " � ! # � � $%� � 
 � �
� � &&� 
 � � � � � � � � � � � &� � � � 
 � � 
 � � � 
 6
 �&
 ( &� � � � � � � � � � � ( )�

D� � � � � $%�� � � � � � &&� � � � � �� � � � � � �� � �1� � � &� � 
 � � � � �6� � � � ( ( � � � � � � � *� �� � ' � � � 
 � � � � � �� � �
� � � � � � � � � 8� � � � �6� &' � � �� � � � � � � � � � ! " 	 " � ! # � � $%� � � � � � � &&� � � � � � ' � � � � � � � � � � � �
� � � � ( � � � � � � ' � � � � �� � � � � 
 � � � � � � 
 � � �8� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � &� � � � � �� � � � � � � � � � � � 	 � � � � � � � � � � � � � ( � 
 � � � � � � � � � &�� �� � � 
 � � � � � � � 
 � � � � � � 
 6� �� �
� � � � �( &� � � � � � � � � �� � � �� � � �� � � 
 � � � ' � � � � � � � � � � � ( � 
 � � � � � � 
 � � � � � � � � �6� � � ( =� � � �@&�� � � 
 �
� � � � � � � �6� � A)� �

� � � � � � � � � 
 � � � � � � � � �

	 
 � � � � ' � � � � � � �
� � � � � � � ! " 	 " � ! # � � $%� � � � � � � &&� � � � � E� �� � � � , � 5�6� &� � �# � � � � � � � � � � 
 � �� � )� � � � �
� � � � � � &&� � � � � �� � � � �� � � 
 �5� 6� &� � � &�� � 
 � � � � � 
 � � � 
 � � � 
 � , � 6� &� � ( 
 � � � � ' � � 
 � � � � � 
 � �
� � &�6� � � � 
 � � � � �� 
 &� , ; # � )� � &
 � � �1� � � � � � &&� � �� � � � � � � 
 � � � 
 � � � � � � � � � � � � � � � ( 
 � � � � ' �
=
 � � � � � � � � � � � � � � � � � � � � � � � �� � �@F$�G�� � � � � � � � � � � � 
 � � � � � �� � - �� )� . A� � � � � � � �
� � � � � � &&� � )� � 
 ' � � &� � � � 
 � � � � � �� � � � � � � � � � � � &
 � �� ' � � � � � � � � � � � � � � � � � �G� � � � � � � � �� �6� �
� �� � � � � � � � �F$� � � � � � � � � � � �� � � 
 � � � � � � �� � � � � � � � &� � �HI 3� � ' � ( � &)� � � � � � � � �� �6� �&� 
 � �
� � � � � � � ( 
 � � � � ' � � � � � � � � � � � �� � � � � )� � � � � � � � � � � �&� 
 � � �� � ( &
 � � )�

�

Figure 2: Battery Power  Connection 

Power 

On/Off 

Reset Switch 



� � � � � � � � �� 	 
 
 Microboard P18 User’s Guide 
 

 
February 28, 2003 7 

" � 9" � � � 
 � �� � � �
� � � � � � 
 � � 
 � � �� � � � � � � ( 
 � � � � ' � � � � � � � � � � � � � &�� � � � � � � " � 9" � � � � � �� � � � � � � � � � � " C�
� � � �� �� � �@� � � 
 � � � � � � � ( 
 � � � � ' � � � � � � � � � � �G� � � � � � � � � ( &� � � 
 � � � � � �� � - �� )� . A)� � � � �
� � � � � � � � � � �� � �� 
 � � � � � <# � � � � � &� � �&&� � �� 
 � � )� � � � � � � � � <# � � � � � � � � � � �&&� � �� 
 � � � �
� � � � � � � � � � � � &
 � �� ' � � � � � � � � � � � � � � � � � )� � &� � � � � � � � � � � 
 � � � � � � ( 
 � � � � �� � � � � � � �
�� � � � � � � � �� � � � � � ( 
 � � � � ' � � 
 � � � �� � � � � � � � � � � � � � � � � �� �� � � � 
 � � � � 
 � � � � � � � � � � � �
( 
 � � � � �� � � 
 � � � � � � � � �� � � 
 � � � � )�

! � � � � � 
 � �� � � �
� � � � ! � � � � � � � �� � � � �� �&� � 
 � � � �=� � � � ( � � �� � � � � � � " � 9" � � � � � �� � � �@� � � � � � � � � � � � � �

 � � � � � �� � � �� � � � � . A)� � � � � � �� � � � � �� � � � �� � � � � 
 � � � � � � � � � � � 0 � � � � � � � � 
 � � )� � � � � � � � � � �
� � �� � � � � � &� � � � � � � � � � ! � � �� � � � � � � � � � � � � � � 0 �&� � � � � � � 
 � � � � � � � � � � � � � )�

� � � � � � � �  � � � � � � � � � � � �
� � � � � � � � � � 0 � �� � � 
 &&� � � � � � ' � � � � � �� � � ( � 
 � � � � � � � � � &&� � � � � � � 
 �� � � 
 � � 
 � � � � ' � � � � � �
� � � � � 
 � )� � � �� � � � � � � 
 � � � �&&� 
 &� � � � 
 � � &' � � 
 �� � � 
 � � �&� � � � � � � � � � � 
 � � � � � � � 
 � � � � � � � � � �
� �� � � � � � � � � � � � � � 
 � � � 	 �@� " ! � � �7� 1� 
 � � � � " ! � 	 �7� / A)� � � �� � � � � � � 
 � � 
 &� � � � � � � � � � �

 � � � 8� � � � � � 
 � � � � � � � � � � � � � �
 &� � � � � � � � � � � � � � � )� �

� � � � �� � � � � � � 
 � � �
 &� � � � � � � � � � � � � �� � �
� � � � � � � � � � � � � � � �
 &� � � � � � � � � � � � � �� � � � � � ' � � � � � � � � � � � � � � � � 
 � � 
 &� � � � � 
 &� �# 	 5�
� 
 ( &� � � � � � � ' � � � � � � 3� � � � � �
 &� � � � � � � �� 
 � �� � � � � � � � � � � � � � � �# 	 5� � � � �
 &� � � � � � � � �� � �
� � � � � � � � �� � � ( � 
 � � � � � � � � � &&� � )� 
 � 
 � � � ' � � � � � � � � �� 
 &� � � � &
 � �� � � � � � � � 
 � �@� � � �
� 8
 � � &� � � � ' � � � � � � � �� 
 &� � � �  �� � � � � �5%� . 777A)� 
 � � � ' � � � � � � � � � � �� 
 � �� � � �
� 
 � 
 � � � � � � � � � �5, 77�( 
 � � � �%�( �� � � � � � � � 
 � �� ' � �$� � � � � � ( �� � � � � � �&� � � � � � � � � &)� � � � �
� �� � � ( � 
 � � � � � � � � � &&� � � � �&&� � � � � � 
 � � � 8� � � � � � 
 � � � 
 � � � � 8�� 
 � � &' � � 6� � ' �4�
� � � � � � � )�D� � � � � � � &� � � � � � � � �� � � � � � 
 � � � �� � ' � � � � � � � � �� 
 &� � � � � � 
 � )� �

�

�

�

�

�

�

�

�

�

Figure 3: Example message from test program 
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Figure 9: Access to supply via X9 
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Figure 11: Servo Por ts 
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Figure 12: Servo Connections 
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Figure 16: OSC Cut-Jumpers 
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Figure 20: Using Compubotics ICP with MPLAB 

 
 


 � � � �
 &� � � 
 � � � � � � �� � � 
 � �� � � � � � � � ! 	 , � 
 � � � ! 	 / �
 � � � � � � �� � � � � 
 � � � �� � � 
 ' � ( � � � � � � � � 
 � ' � � � � �� � &
 � � � 
 � ' � 
 � � �6� � � �� � � �� � ' � � � � ' � � � �
� � � ! " 	 " � ! # � � $%�� � � � � � &&� � � � � 
 � � � 
 ' � ( � � � � � � � � � � � � � � � ! 	 , � � � � ! 	 / )� � � � �
=� � � � � � � 
 � � � � � � 6�� � � � � � � � � � � ( � 
 � � � � � � � � � �� � � � � � � � � M�K� $� 
 � � �K� . )� � � 6� � � � � �
=� � � � � � � � � 
 � � � � � � � �� � � . �N�4�@� � � 
 � � � � � � � � � � � �� � � � � � � � � � ( � 
 � � A� � � � �� � &
 � � � � � � � � �
� �� � )�

�

�

�

� � � � � � � � � � � � �� � � 
 � �� � � � � � � � � 
 � � �� � � 
 � 
 � �� 
 � � � M� � � � � � � � � � ( � � �� � � � � � �
� � � � � 
 � � � � � � 
 ' � � � � � ( � � 
 ( &� � � � � � &
 � � � � � � � � 
 � � � � � � � 0 � �� � � � � � � 
 � � �� � � � � � � �
�� � � � � � � � �� � � � � � � � � 
 � �$777� - � � � � � 
 � 
 � �� 
 � � � � � � � � � � � ; # # � � 
 �&)� �



� � � � � � � � �� 	 
 
 Microboard P18 User’s Guide 
 

 
February 28, 2003 23 

� � � � - � � � � � � � � � � $ � � � � � � � � ( � � � 
 ! � � ! � �
� &� 
 ' � � � � � � 6� � � � � � � � � � � � � � � � � � � � � � � &&� � � � � � � � � � � � 6�� � � � � � � � � &
 � �� � � � � � � � � � �
� � 0 � � � � � � � � � � � ! " 	 " � ! # � � $%�� � � � � � &&� � )� � � � � � � � 6� � � � � � � � �� � � � &
 � � � � � � � � �� � � � �

 � � � 
 &&� �&
 � � ( &
 � � � � � � � � � � �6� � � ( � � � � � � � � � � � � � �� � 
 � � � � � � � � � � � � � )� � � �� � � � � � �
� � � � � � � �6� � � � � � � &' � � � � � � � � � � � � � � �� � � � � 
 � � � � � � �&&�� � � � � � � � � � � � � � � �� � � � � � � � � � �
� � � � � � � �� � � � � � � � � � � � �� � 
 � � � � � � � 
 � )�D� � � � 
 ' � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � 6� � 
 &�
� �� � � � � � � � � �� � � � � � � � � �� � � � � 
 � � � � � � �&&�� � � � � � � � 
 � � � � �� � � � ( � � � � � � � � � � � � �� � �� �
� 
 � �&' � � � � � 6� � � � � � � � � � � � � � � � � � � � �� � � ' � � � � � �� � � � � )� - � &&� � �� � � � � �� � � � � � � � � � � �
� 
 � � � � &&' � � �&&� � � � � � � � � � � � � � 
 � � � � � � � ( � � � �� � � � � � � � �� � � � � � � � � � � � � � � � � � 
 � 
 � �� � �
� � � � � � �� )� �



� � � � � � � � �� 	 
 
 Microboard P18 User’s Guide 
 

 
February 28, 2003 24 

� 
 ! �& � - � � � $ � � � � �  � � � � �
� � �� � � � � � �� � � � � � � � �( � � � � � � � � � � � � � � � � � 6� &� � � � � � � � � � &� � � � 
 � � 
 � � � 
 6
 �&
 ( &� � � � � �
� � � � � � � � � � 0 � � � � � � � � � � � � � � � � ! " 	 " � ! # � � $%�� � � � � � &&� � )� �

� �� � � � � �� � � � � � 	 �
� � � � 	 � �� � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � �6� � � �� � � � � � � � � 6� &� � � � � � � � � � � � 
 � � �

 6
 �&
 ( &� � � � � � � � � � � � � � �� � � � � � 0 3� � � 
 � � � �� � �� � � � � 6�� � � � � � � � � � � � � � 
 � � � � ( ' �
� �� � � � � �� )� � � � � � ' � � � � � � �� � � � � � � 
 � � � � 
 � � ( � � �� � � 
 &&� � � � � � � � � � � � � # ! " � � � � 
 � � � 
 � � �
� �� � � ' � � � � � � � ! " 	 " � ! # � � $%�� � � � � � &&� � )�

� � � � 	 � � 
 � � � � � � � � &&� � �� � � � � 
 � � � � � *�

·  � � � � � � 
 � � � �# � 6� &� � � � � � �<� 6�� � � � � � � � � � 
 � � � 
 � � ( � � � � � � � � �� � �4 � � � � 
 � � ' �
� � � � �&� � � �@&�� � � � � � � � � �� � � 
 � � � � � � � � �H� 3� � � � � �&� � � A�

·  � � � � � 
 � � � � �� � � �

·  � � � � 
 �� � &
 � �� � � 
 � � � � � ( � � � � � �

·  
 � � � � � � � � � � � � � � 
 � 
 � � � 
 � � � � � � � � � � � � � � 
 � � � � � �

·  	 � �&� � �� � � � � � � ( &� � �

·  	 � �&� � �� � � �� � � � �

�

 

Figure 21: MPLAB In Action 



� � � � � � � � �� 	 
 
 Microboard P18 User’s Guide 
 

 
February 28, 2003 25 

� � � � � � � � � � � � � � �� � �
� � � � � � �� � � �� � 
 � � � � � � 
 � � �H� 3� � � � � �&� � � � � 
 � � �� � � � � � 
 � �( &� � � �� � � � � � � � � � � 	 � � # <)�
� � �� � �� � 
 � � &�� � �&' � � � �� � &� � �6� � � �� � � � � � � � � � � � � 3� � � � � � � � � �
 &� � � � � � � � � � �&� � )�
� � � � � � �� � � � 
 ' � ( � � �� � � 
 &&� � � � � � � � � � � � � # ! " � � � � 
 � � � 
 � � � � �� � � ' � � � �
� � � ! " 	 " � ! # � � $%�� � � � � � &&� � )�

� � �� �6� � � �� � � � � � � � � � � � � � � � � � � �&� � � � � � � � � � � � � � &' � 
 �&�� �� � � � � � ( � � � � � � � � � � �
� � � � �� � � � � � � � � � � �&�� � )� � � � �&�� � � � � � � � � � � � � � � � � � 6�� � � � � � 
 � � � � � � � � � � � � &� 
 � � � � � �
� � &� 
 � � � � � � � � � � � � � � � � � � � � � <� � � � � ( � � �� � � � � � )� � � � � � )� � � � � � � � � � � � � � � � � � � �&�� � )�
� � � �&�� �� 
 � �� � � � � � � � � � � � � � � � � �� � � � � � � �&� � � 
 � � *� . B� � 
 8�� � � � � � � � � � � 
 � � � �
&�� �� � � � � � �� � �@A�� � � � � � � � � 
 � � � � � �&�( � 
 � ' � � � � � � � � �� � � � � 6�� � � )�

� � � � <� � � 
 � � � � 
 � � � � 
 � � � � � 6�� � � � � � �� � � � � � � 
 � � � � � � � � � �� � � � � � � �&� � � 
 � � 
 �&� � � � � � � �
� � � &� � � � � � � ( ( ' �� � � � 
 � � � � � � � � � � � � � � � � � 6� � � � � � �&�� � � � � � 
 &&� � � � �� � � � � � � � � � �
� � � � � � � �
 &� � � � � � � � � � 
 � � � � &&)� � � � �� � �� � 
 &� 
 � � 
 � � � 
 � � �� � � � � � &� � � � � 
 � � �� � � � � � � � �� � �
�� � � � � � � �O� O�&
 � � � 
 � � � 
 � � � � � ( � � � � � � � � � � � 
 � � �� � � � � � 
 � � �� � � � � �� � � � 6�� � )� � � � �
� � &� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � �&� � � � � � � � � � � � � �� � � � � � &
 � �� ' )� �

� &&� � � � � � � � � 8
 � � &� � � � � � � 
 � � � �� � &� � � � � � � � � � � � � �� � � ( � 
 � � � � $%�� # � � � � � �
� � 6� &� � � � � � � �� � � � � � � � � � � � � �� � � � � � � �&� � � � 
 &� � � � � � � � � � � � � � � � � � � � � � � � 
 � � � 
 � �&' �
( � � 
 � 
 � � � � � � � � � � � � � � � � � � � � � � )�

� � � 	 
 � �� � 
 � � � � � � 	 
 � �� � � � � � � � � � � � �� � � �<� � �� � � � �� � � � 
 ( � �
� � � 	 
 � �� � �� � 
 � ( 
 � �� � � � � � �&� � � � � 
 � � � � � � � � ' � � 
 8� � �� �&
 � � � � � � � � � 	 
 � �� � 
 � 
 � � �
�� � � � � � � � � � )� � � � � � � � 
 � � 
 � � �6� � � �� � � �� � 
 ( � � � �P55� � � � � � � � � � � �� � � �<� � �� � � � �� � �
� � ( � � �� � � 
 � � � � � )� � &
 ( � )� � � )� � � � 	 
 � �� � �� � � � � � 
 � �( &� � � �� � � � � � � 	 )� � � � ' � � � 
 � � �
� � � � 
 �H� 3� � � � � � 
 � � � � � � � � � �� � ' � � � � 
 6� � � 8� � � �� � � � � � �� � � � � � � 	 
 � �� � 
 � 
 � � �
�� � � � � � � � � � � � ' � � � � 
 ' � � 
 � � � � � � �� 6� � � �� 
 � � � � � �� � � � � �� � )�

� �� � � �<� � �� � � � �� � � 
 &� � � ( � � � &� � � � � � � � � � 	 
 � �� � � � � � �&� � � � �� � � � � � �� �<� � � �
� � � � � 
 � � � � � � � � � 
 6� � ' � � � 
 � � � � � ( � � � � )�

�

�

�



� � � � � � � � �� 	 

Microboard P18 User’s Guide 

February 28, 2003 26 

�


