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Concept Inventory: 
 

• Latency & throughput 
• Pipelined circuits & conventions 
• Pipeline diagrams 
• Pipelining methodology: contours 
• Pipelined components; interleaving 

 
Notes:   

Latency: the delay from when an input is established 
until the output associated with the input becomes 
valid. 

• Combinational circuits: L = tPD 
• K-pipeline: L = K*tCLK 

 
Throughput: the rate at which inputs or outputs are 
processed. 

• Combinational circuits: T = 1/L 
• K-pipeline: T = 1/tCLK 

Unpipelined:   
    L = 45ns, T = 1/L = 1/(45ns) 
2-stage pipeline [tCLK=25ns]: 
    L = 2*25 = 50 ns, T = 1/(25ns) 

Pipelining methodology: 
• Form 1-pipeline by adding registers to all 

outputs 
• To add a pipeline stage, draw contour across 

all paths from inputs to outputs such that it 
doesn’t cross other contours and all input-
output paths cross the contour in the same 
direction.  This ensures the pipeline is well-
formed (same # of registers on all input-
output paths).  A K-pipeline has K registers 
on all input-output paths. 

• Contours must take into account pipelined 
or interleaved components.  An N-way 
interleaved component behaves like N-
pipeline. 
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