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1. Overview

The sequencer first arbitrates between vectors of 16-4neybe-32) vertices that arrive directly from primitive assembly
and vectors of 84-quads (16 pixels) <92-pixele}-that are generated in the raster engine.

The vertex or pixel program specifies how many GPR’s it needs to execute. The sequencer will not start the next
vector until the needed spaceis available.

The sequencer is based on the R300 design. It chooses as-two_ALU clauses and a texture clause to execute, and
executesall of the instructions in aa clause before looking for a new clause of the same type. Two ALU clauses are
executed interleaved to hide the ALU latency. Each vector will have eight texture and eight ALU clauses, but clauses
do not need to contain instructions. A vector of pixels or vertices ping-pongs along the sequencer FIFO, bouncing
from texture reservation station to alu reservation station. A FIFO exists between each reservation stage, holding up
vectors until the vector currently occupying a reservation station has left. A vector at a reservation station can be
chosen toe execute. The sequencer looks at all eight alu reservation stations to choose an alu clause to execute and
all eight texture stations to choose a texture clause to execute. The arbitrator will give priority to clauses/reservation
stations closer to the tep-bottom of the pipeline. It will not execute an alu clause until the texture fetchesinitiated by
the previous texture clause have completed. There are two separate sets of reservation stations, one for pixel vectars
and one for vertices vectors. This way_a pixel can pass a vertex and a vertex can pass a pixel.

 

 
   

are only one constant store for the whole chip and one instruction store. These will be shared among the four shader
To support the shader pipe the raster engine also contains the shader instruction cache and constant store. There

pipes.
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1 Top Level Block Diagram

vettex‘pixel vector arbitrator 
Possible delay for available GPRS [gj aunmnsnmunuinnunnnnnnnnenmmmanntn 

 

extare arbitrator

 
ALU clause C

rexture clause 0
eservation station

Lg————-[ FIFO |-¢———

 

 

 
Megteservalionstalion nn

i BIRO bspe Texture clause |
eservation station 
 
 
 
 

Le—ALU clause 2reservation station

=<

i ceceeneeceet FIFO a
JALU clause 1 ra <
reservationslalion —
' pel FIFOdenned

<@ FIFO

‘exture clause 2
eservation station
 

 
FIFO Leg

 

i FIFO. be 'Texture clause 3
eservation station 

jeg——ALU clause 3
   
 

|<LU clause 4
reservationstation

FIFO

 
i

«@—ALUclause 5reservation slalion

iG ALU elanse 6beservalionstation

FIFO

 

lead *.LU clause 7
teservationstation

  
 

 reservalionstation —
i pel FIFO be1 exture clause 4

 

eservationstation

[Texture clause 5
‘eservation station

 
 
 

‘extire clanse 6
reservation station

extire clanse 7
‘eservation station

  
  
 
 
  

exture arbitrator

  
 

There are two sets of the above figure. one for vertices and one for pixels.

The rasterizer always checks the vertices FIFO first and if allowed by the sequencer sends the data to the shader.If
the vertex FIFO is empty then, the rasterizer takes the first entry of the pixel FIFO (@ vector of 32-16pixels) and
sendsit to the interpolators. Then the sequencer takes control of the packet. The packet consists of 3 bits of state, 6-
7 bits for the base address of the Shader program and some information on the coverage to determine texture LOD.
All other information (2x2 adresses) is put in a FIFO (one for the pixels and one for the vertices) and retrieved when
the packet finishesits last clause.
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