						VIF INSTRUCTION ENCODING





 Base														     BASE


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15							  00|


| I|	    base	   | 		   0  	      |      		   address			    |


|  |	   0000011	   |   	00000000	      |		   					    |





	Format:  base address





	Purpose:


	To set the first address in VU data memory for double buffering





	Description: buffer 0 <- address





	Restrictions:


	None





	Operation:


	


	Exceptions:





	Programming notes:


	The double buffering registers are exchanged with mscal





 Direct GIF transfer											   DIRECT


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15							  00|


| I|	   direct	   | 		   0  	      |      		    size			    |


|  |	   0110000	   |   	00000000	      |		   					    |





	Format:  direct size





	Purpose:


	To transfer size qwords directly to the GIF





	Description:  





	Restrictions:


	The size variable can't exceed 65536 qwords. Also because the data sent through direct


	require 128 bit alignment the direct instruction itself must be set just before that 


	boundary. Direct packets can not span across DMA packets





	Operation:


	


	Exceptions:





	Programming notes:


	This instruction is not applicable to VIF0





 Direct GIF transfer hl											 DIRECTHL


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15							  00|


| I|	   directhl	   | 		   0  	      |      		    size			    |


|  |	   0110001	   |   	00000000	      |		   					    |





	Format:  directhl size





	Purpose:


	To transfer size qwords directly to the GIF





	Description: 





	Restrictions:


	The size variable can range from 1 to 65536 qwords. Also because the data sent through 


	direct requires 128 bit alignment the direct instruction itself must be set just before 


	that boundary. Directhl packets can not span across DMA packets





	Operation:


	


	Exceptions:





	Programming notes:


	This instruction is not applicable to VIF0. The size value 65536 is encoded as 0 in the 


	instruction





 Flush all													    FLUSH


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15			   08|07			  00|


| I|	   flush	   | 		   0  	      | 	     0  	     |           0  	    |


|  |	   0010001	   |   	00000000	      |   	  00000000	     |   	  00000000      |





	Format:  flush





	Purpose:


	To postpone VIF operation untill memory transfers for VU instruction and data memory 


	have finished and the previous VU program has finished executing





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:





 Flush memory transfers											   FLUSHA


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15			   08|07			  00|


| I|	   flusha	   | 		   0  	      | 	     0  	     |           0  	    |


|  |	   0010011	   |   	00000000	      |   	  00000000	     |   	  00000000      |





	Format:  flusha





	Purpose:


	To postpone VIF operation untill memory transfers for VU instruction and data memory 


	have finished





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:





 Flush program execution										   FLUSHE


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15			   08|07			  00|


| I|	   flushe	   | 		   0  	      | 	     0  	     |           0  	    |


|  |	   0010000	   |   	00000000	      |   	  00000000	     |   	  00000000      |





	Format:  flushe





	Purpose:


	To postpone VIF operation untill the previous VU program has finished executing





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:





 Itop 										   			     ITOP


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15							  00|


| I|	    itop	   | 		   0  	      |      		   address			    |


|  |	   0000010	   |   	00000000	      |		   					    |





	Format:  itop address





	Purpose:


	To set the VU address for





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:


	This instruction is not applicable to VIF0





 Mark position reached							   				    MARK


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15							  00|


| I|	    mark	   | 		   0  	      |      		   address			    |


|  |	   0000111	   |   	00000000	      |		   					    |





	Format:  mark address





	Purpose:


	To mark a memory mapped register so that the CPU can poll it to determine if a DMA stream


	has reached a certain point





	Description:





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:





 Call VU program f							   				   MSCALF


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15							  00|


| I|	   mscalf	   | 		   0  	      |      		   address			    |


|  |	   0010101	   |   	00000000	      |		   					    |





	Format:  mscalf address





	Purpose:


	To execute a VU program residing in address and exchange the double buffering registers





	Description:





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:





 Call VU program							   					    MSCALL


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15							  00|


| I|	   mscall	   | 		   0  	      |      		   address			    |


|  |	   0010100	   |   	00000000	      |		   					    |





	Format:  mscall address





	Purpose:


	To execute a VU program residing in address and exchange the double buffering registers





	Description:





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:





 Continued VIF program											    MSCNT


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15			   08|07			  00|


| I|	    mscnt	   | 		   0  	      | 	     0  	     |           0  	    |


|  |	   0010111	   |   	00000000	      |   	  00000000	     |   	  00000000      |





	Format:  mscnt





	Purpose:


	To signify that the VIF program continues beyond the current DMA package





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:





 Mask path 3											    	 MSKPATH3


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15			   08|07			  00|


| I|	   mskpath3	   | 		   0  	      | 	  ability	     |           0  	    |


|  |	   0000110	   |   	00000000	      |			     |   	  00000000      |





	Format:  mskpath3





	Purpose:


	To enable or disable path 3





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:


	The ability operand is	00000000 disable


					10000000 enable





 Move program													MPG


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15							  00|


| I|	     mpg	   | 		  size	      |      		   address			    |


|  |	   1001010	   |					|		   					    |





	Format:  mpg size,address





	Purpose:


	To move size dwords to the VU program memory





	Description: 





	Restrictions:


	The size operand can range from 1 to 256. Also because the data sent through mpg 


	requires 64 bit alignment the mpg instruction itself must be set just before that 


	boundary. Mpg packets can not span across DMA packets





	Operation:


	


	Exceptions:





	Programming notes:


	The size value 256 is encoded as 0 in the instruction





 Offset													   OFFSET 


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15							  00|


| I|	   offset	   | 		   0  	      |      		   address			    |


|  |	   0000010	   |   	00000000	      |		   					    |





	Format:  offset address





	Purpose:


	To set the second address in VU data memory for double buffering





	Description: buffer 1 <- address





	Restrictions:


	None





	Operation:


	


	Exceptions:





	Programming notes:


	The double buffering registers are exchanged with mscal





 Stcol										   			  STCOL


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15			   08|07			  00|


| I|	    stcol	   | 		   0  	      | 	     0  	     |           0  	    |


|  |	   0110001	   |   	00000000	      |   	  00000000	     |   	  00000000      |





	Format:  stcol 32 bit immediate, 32 bit immediate, 32 bit immediate, 32 bit immediate  





	Purpose:





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:


	The stcol instruction in followed by 4 32 bit immediate values





 Stcycl											    	 	    STCYL


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15			   08|07			  00|


| I|	   stcycl	   | 		   0  	      | 	  	Wl	     |           Cl  	    |


|  |	   0000001	   |   	00000000	      |			     |			    |





	Format:  stcycl wl,cl





	Purpose:


	To set the wl and cl values ,controlling stepping write and filling write





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:





 Stmask										   			   STMASK


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15			   08|07			  00|


| I|	   stmask	   | 		   0  	      | 	     0  	     |           0  	    |


|  |	   0100000	   |   	00000000	      |   	  00000000	     |   	  00000000      |





	Format:  stmask 32 bit immediate





	Purpose:





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:


	The stcol instruction in followed by 1 32 bit immediate





 Stmod										   			    STMOD


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15			   08|07			  00|


| I|	    stmod	   | 		   0  	      | 	     0  	     |          mode	    |


|  |	   0000101	   |   	00000000	      |   	  00000000	     |			    |





	Format:  stmod mode





	Purpose:


	To change the mode to direct , add or addrow





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:


	The mode operand values are   00000000 direct


						00000001 add


						00000010 addrow





 Strow										   			    STROW


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15			   08|07			  00|


| I|	    strow	   | 		   0  	      | 	     0  	     |           0  	    |


|  |	   0110000	   |   	00000000	      |   	  00000000	     |   	  00000000      |





	Format:  strow 32 bit immediate, 32 bit immediate, 32 bit immediate, 32 bit immediate  





	Purpose:





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:


	The strow instruction in followed by 4 32 bit immediate values





 Unpack data												   UNPACK


 _____________________________________________________________________________________________


|31| un |28| 	 24|23			 16	|15|14|						  00|


| I|pack| M|  type   | 		  size	      | R| U|  		   address			    |


|  | 11 |  |	   |					|  |	|	   					    |





	Format:  unpack type size,address





	Purpose:


	To move size data packets of type format to the VU data memory





	Description: 





	Restrictions:


	The range of data packets that can be unpacked is 1 - 256. Also because the data sent 


	through unpack requires 64 bit alignment the unpack instruction itself must be set just 


	before that boundary. Unpack packets can not span across DMA packets





	Operation:


	


	Exceptions:





	Programming notes:


	These are the data packet types	0000 	s_32	scalar 32 bits


							0001	s_16	scalar 16 bits


							0010	s_8	scalar  8 bits


							0100	v2_32	vector 2x 32 bits


							0101	v2_16	vector 2x 16 bits


							0110	v2_8	vector 2x  8 bits


							1000	v3_32	vector 3x 32 bits


							1001	v3_16	vector 3x 16 bits


							1010	v3_8	vector 3x  8 bits


							1100	v4_32	vector 4x 32 bits


							1101	v4_16	vector 4x 16 bits


							1110	v4_8	vector 4x  8 bits


							1111	v4_5	vector 4x  5 bits


	The size value 256 is encoded as 0 in the instruction


	The M , R and U flags are specific to the unpack instruction





 No operation											   		NOP


 _____________________________________________________________________________________________


|31|			 24|23			 16	|15			   08|07			  00|


| I|	   vifnop	   | 		   0  	      | 	     0  	     |           0  	    |


|  |	   0000000	   |   	00000000	      |   	  00000000	     |   	  00000000      |





	Format:  vifnop





	Purpose:


	To perform no operation





	Description:  





	Restrictions:





	Operation:


	


	Exceptions:





	Programming notes:


	The vifnop instruction is usefull for alignment purposes as required by direct, mpg and


	unpack


