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Figure 4.2: The router.
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Figure 4.3: The input port.



4.2.1 Input Port


The purpose of the input port is to route the packet to the correct output port.


The input port has one input handshake channel and four output handshake
 channels. The routing direction is controlled by a set of multiplexers. A diagram
 of the input port design is shown in figure 4.3. The header, intermediate, and
 end requests are denotedrh,ri, andre respectively.


The first flit arriving is the header flit which contains the routing direction. The
 routing direction is stored in the two MSBs of the header flit. The two routing
 direction bits are latched and used as control inputs to the output multiplexers.


The routing direction must be locked to the same destination for all subsequent
flits belonging to the same packet. Therefore the latch is controlled by the
header request signal such that the latch is transparent when rh is high. To
assure that setup and hold times are not violated, the data validity scheme for
the input channel must be broad.
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Depending on the flit type the data signal must be treated differently. If it is
 an intermediate or an end flit, the data should be passed through untouched.


If it is a header flit, the data must be rotated two bits. The rotation is done
 by a rotate component and a multiplexer is used to switch between the two
 data signals. To maintain a broad data validity scheme the data multiplexer is
 controlled by a small control circuit consisting of a C-element and an OR gate,
 with the header request signal and the acknowledge signal as inputs. In case
 of a header flit the multiplexer selects the rotated data signal and keeps the
 selection for the complete handshake cycle.


Delay elements must be inserted on all three request channels. The delay 
 el-ements on the intermediate and the end request signal must match the delay
 of the data multiplexer subtracted by the delay of the request de-multiplexer.


Therefore the matched delay is quite small. The delay element on the header
 request signal must delay the request signal, until the control signal for the 
 re-quest de-multiplexer is stable. If the delay is not sufficiently large a glitch may
 appear on one of the header request output signals. The delay must also be long
 enough for the rotation and multiplexing of the data signal. Consequently the
 delay element for the header request signal must be larger than the other two.



4.2.2 Output Port


The output port has four input channels and one output channel. The output
 port must arbitrate between contending inputs, such that only one input channel
 is granted access to the output channel at a time. Once an input channel has
 gained access, it must keep exclusive access until the the complete packet has
 been transmitted. The completion of a packet is indicated by the receival of
 an end flit. A merge component (see section 4.2.3) is used to merge the four
 input channel onto the output channel. A diagram of the output port is shown
 in figure 4.4.


The arbitration is handled by a set of access control circuits and a 4-input mutex
 component (see section 4.2.4). Because the flit types are encoded using request
 signals the arbitration between contending inputs can be done in a simple way.


Each input channel has associated an access control circuit. When an access
 control circuit receives a header request, it will request the mutex for access to
 the output port. When access is granted by the mutex the header flit is passed
 through to the output. The mutex is not released before an end flit is received.


Other contending inputs will wait silently, with a asserted header request signal,
 for the mutex to grant them access to the output channel.


The access control circuit is specified by the STG showed in figure 4.5. The
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Figure 4.4: The output port.
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header, intermediate, and end request signals are denotedrh,ri, andre 
 respec-tively. The mutex request and grant signals are denoted m req and m grant.


The fairness of the arbitration is determined by the mutex component.


Delay elements are inserted on the request signals on the output channel. The
 delay elements must match the delay that the data signals experience in the
 merge component subtracted by the delay through the access control circuit.



4.2.3 Merge


The merge component has four input channels and one output channels. It
 relays handshakes from the input channels to the output channel. It is assumed
 that input requests are mutually exclusive. The design of the merge component
 is shown in figure 4.6.


The design is based on the ordinary merge design presented in [24], but it has
been modified to support the three-requests handshake channel. For each input
channel the three request signals must be OR’ed together. The output of the
OR gate and the output ack signal is used to generate the input ack signal
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Figure 4.6: The merge component.
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Figure 4.7: The 4-input mutex.


using a C-element. The added overhead for the 4-input merge component to
 support the additional request signals is four 3-input OR gates and two 4-input
 OR gates.


To support broad data validity the request signals are OR’ed with the 
 acknowl-edge signals. This ensures that the data multiplexer selects the active input for
 the complete handshake cycle.



4.2.4 Mutex


A 4-input mutex component is needed for the output port design. A 4-input
 mutex can be constructed by combining several 2-input mutex components.


QNoC [23] also utilizes a 4-input mutex component and their design is also used
 in this project. The 4-input mutex component consists of six 2-input mutex
 components arranged in three stages. The design is shown in figure 4.7. In [23]


an analysis of the fairness of the design is carried out. They proof that the
 mutex has a bounded blocking time and a request may be outrun by no more
 than two later requests. The proof assumes that the 2-input mutex components
 are fair. Even though the mutex will not preserve the original ordering in all
 cases, it is considered to be fair enough for the purpose of this project, since
 assuring fairness is not a key issue.



4.2.5 Fifo Buffer


FIFO buffers are inserted at each input and output port. The FIFO is designed,
in the regular way, as a chain of handshake latches. This is shown in figure 4.8(a).
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Figure 4.8: (a) A FIFO consists of a chain of FIFO stages. (b) the design of an
 un-decoupled FIFO stage.


Handshake latches for the 4-phase bundled data protocol can be designed in
 three different ways, depending on how strong the coupling is between the 
 in-put channel and the outin-put channel [24]: Un-decoupled, Semi-decoupled, and
 Fully-decoupled. The selection between the different types is a tradeoff between
 complexity and performance.


The un-decoupled latch controller is the least complex. It does not allow 
 latch-ing of new data before the previous handshake cycle has finished completely,
 i.e. it must wait for Ackout↓. In other words, it must wait for the superfluous
 return-to-zero phase of the handshake to finish. There exists a strict 
 order-ing between the handshakorder-ing on the input channel and the output channel:


Reqout↑  Ackin↑ and Reqout↓  Ackin↓. During the return-to-zero phase
 the latch is transparent. Consequently only every second latch in a FIFO will
 hold valid data. It is said to have aStatic spread of 2. Also, due to dependencies
 with non-neighboring stages in the FIFO, it is unable to take advantage of an
 asynchronous delay element.


The semi-decoupled latch controller allows every latch in a FIFO to hold valid
data, by allowing new data to be latched after Reqout↓. This is achieved by
relaxing the ordering of the handshaking between the input channel and the
output channel to Ackout↑  Ackin↑. The Static spread is 1. Like the 
un-decoupled it is not able to take advantage of an asynchronous delay element.
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The fully-decoupled latch controller has a Static spread of 1 and is able to take
 advantage of the asynchronous delay element. This is achieved by allowing new
 inputs to be latched after Ackout↑. Thus, the handshaking between the input
 channel and the output channel is completely decoupled.


Despite the performance advantage of the more advanced latch controllers, an
 un-decoupled latch controller is used in the design of the FIFO. The main reason
 for this is its simplicity and the fact that performance does not have high priority
 in the project.


The design of the handshake latch is shown in figure 4.8(b). The design is a
muller pipeline handshake latch (figure 2.2(c) p. 7) extended with the extra
request signals and broad data validity. The latch is a level sensitive latch that
is transparent when enable is 0 and opaque when enable is one. The handshake
latch accepts early data validity and produces broad. A C-element is used for
each request signal, and theAckinsignal is generated by OR’ing the outputs of
the C-elements. The latch control signal is generating by OR’ing the outputs
of the C-elements with the Ackout signal to provide broad data validity. The
OR’ing with Ackout assures that the latch is kept opaque for the complete
handshake phase.



                

                                                    
                        In document
                        
    FPGA Prototyping of Asynchronous Networks-on-Chip
                        (Sider 66-74)

                    

                            
            
            
                
                    

                    Hent nu "FPGA Prototyping of As..."
                    

            

        
        
                        
                
                    Outline

                    
                        	
                                        
    Controlling Timing
                                    
	
                                        
    Design Flow
                                    
	
                                        
    Basic Concepts
                                    
	
                                        
    Previous Work
                                    
	
                                        
    Router Design
                                            (You are here)
                                    
	
                                        
    Network Adapter Design
                                    
	
                                        
    MPSoC Implementation
                                    
	
                                        
    MPSoC Test
                                    
	
                                        
    Future Work
                                    
	
                                        
    VHDL Code
                                    



                    

                

            


            
            
            
                
                    
                        
  RELATEREDE DOKUMENTER

  
      


                    

                

            

                    

    


    
  
  
  
    
      
        Company

        	
             Om os
          
	
            Sitemap

          


      

      
        Kontakt  &  Hjælp

        	
             Kontakt os
          
	
             Feedback
          


      

      
        Juridisk

        	
             Vilkår for brug
          
	
             Politik
          


      

      
        Social

        	
            
              
                
              
              Linkedin
            

          
	
            
              
                
              
              Facebook
            

          
	
            
              
                
              
              Twitter
            

          
	
            
              
                
              
              Pinterest
            

          


      

      
        Få vores gratis apps

        	
              
                
              
            


      

    

    
      
        
          Skoler
          
            
          
          Emner
                  

        
          
                        Sprog:
            
              Dansk
              
                
              
            
          

          Copyright 9pdf.org © 2024

        

      

    

  




    



        
        
        
          


    
  




     
     

    
        
            
                

            

            
                                 
            

        

    




    
        
            
                
                    
                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                    

                    
                        

                        

                        

                        
                            
                                
                                
                                    
                                

                            

                        
                    

                    
                        
                            
                                
  

                                
                        

                        
                            
                                
  

                                
                        

                    

                

                                    
                        
                    

                            

        

    


