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Overview


Components that require mapping of multiple physical pins to a single logical pin have always been problematic for librarians and schematic engineers. Typical examples of these components are fuse holders, transistors, and voltage regulators. In each case the physical package contains pins that require an electrical connection, but that electrical connection can be determined from the other pins on the package. Currently these types of components are designed in one of two ways: 





1.	Create a logical pin for every physical pin


Extra work is required for the schematic designer who must provide connectivity for each of these pins.


These extra pins on the symbol do not have logical meaning to the designer


Symbol becomes larger than what is needed to describe the electrical connectivity. 





2.	Generate a hierarchical symbol that instantiates the primitive and shorts the appropriate pins.


Requires creation and maintenance of two components for every part


The hierarchical symbol cannot be back-annotated. Descending to the lower-level schematic is necessary to view back-annotated information. This too is problematic if the component is used multiple times in the same schematic.


New Proposal


Create a symbol with a logical pin for every physical pin on the component. For pins that the schematic designer does not want to see create it without a wire or bubble. This causes the pin to be invisible on the schematic. 


Attach $PN properties for as many of the pins as need to be back-annotated. This allows the librarian to control which pin numbers are viewed on the schematic. Even though some physical pins may not be visible it may be helpful to still see the pins numbers. See diagram on next page.


Attach the PACK_SHORT property to each symbol such that the invisible pins are correctly shorted to their corresponding visible ones.


Benefits of the new proposal


Only 1 component is maintained for every physical part.


The component can be fully back-annotated. 


Visibility of the pin numbers for all physical pins can be controlled through the body file.


Multiple symbols (body.x.1) can be created for special situations where the physical pins may need to be visible in the schematic.


Requires only a few simple modifications to existing components of this type.


	-	Use version 1 of the component to generate a version 2. In the new version remove the pin stub or bubble for those pins the schematic designer does not want to see. 


	-	Add PACK_SHORT property to the new symbol





�
Example: 	Consider the following components, a Fuse holder and a Voltage Regulator. Their physical information from the chips file is shown below.








                     Fuse	    Voltage regulator





FILE_TYPE=LIBRARY_PARTS;	FILE_TYPE=LIBRARY_PARTS;


TIME='COMPILATION ON FRI DEC 7 09:03:01 1990';	TIME='COMPILATION ON TUE DEC 11 10:35:40 1990'


primitive 'FUSE4P';	primitive 'VOLTREG4';


  pin		  pin


    'A0':		    'GND':


      PIN_NUMBER='(1)';		     PIN_NUMBER='(G)';


      NO_LOAD_CHECK='BOTH';	       NO_LOAD_CHECK='BOTH';


      UNKNOWN_LOADING='TRUE';		     UNKNOWN_LOADING='TRUE';


    'A1':		 	   'IN':


      PIN_NUMBER='(3)';	       PIN_NUMBER='(I)';


      NO_LOAD_CHECK='BOTH';	       NO_LOAD_CHECK='BOTH';


      UNKNOWN_LOADING='TRUE';	       UNKNOWN_LOADING='TRUE';


    'B0':		     'OUT':


      PIN_NUMBER='(2)';	       PIN_NUMBER='(O)'; 


      NO_LOAD_CHECK='BOTH';	       NO_LOAD_CHECK='BOTH';	


      UNKNOWN_LOADING='TRUE';	       UNKNOWN_LOADING='TRUE';


    'B1':			   'TAB':


      PIN_NUMBER='(4)';	       PIN_NUMBER='(T)';


      NO_LOAD_CHECK='BOTH';	       NO_LOAD_CHECK='BOTH';


      UNKNOWN_LOADING='TRUE';	       UNKNOWN_LOADING='TRUE';


  end_pin;	  end_pin;


  body		  body


    PART_NAME='FUSE4P';	    PART_NAME='VOLTREG4';


    BODY_NAME='FUSE4P';	    BODY_NAME='VOLTREG4';


    FAMILY='DISCRETE';	    FAMILY='ANALOG';


    PHYS_DES_PREFIX='F';	    PHYS_DES_PREFIX='U';


  end_body;	  end_body;


end_primitive;	end_primitive;  


END.		END.	
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In the example above, the PACK_SHORT properties are displayed for reference purposes only.


The pin properties for the invisible pins are being displayed to show that there are 4 pins on each symbol, but could as easily been specified invisible in the body file.








