
DSP architecture 



Fixed point      floating point 



Numeric representation 

Fixed point 

Floating point 



Fixed point (Q representation) 





Floating point (IEEE 754) 



Floating vs fixed point 



Fixed point 
◦16 bits registers and buffers 

◦Short instruction set 

◦Simple architecture 

 

Floating point 
◦32 bits registers and buffers 

◦Multiplier and ALU must be able to quickly 

perform floating point arithmetic 

◦Better precision 

◦Shorter development cycle  



architecture 



How many multiplies and adds must 

process a FIR filter of order 7 sampling at 

400 KHz? 



DSPs are designed to maximize 

performance for inner loops containing a 

sum of products.  



 Fundamental Mathematical Operation in 

DSP 

 



MAC Unit 

MAC Unit (multiplier - accumulator) 



Circular buffering 



 Zero overhead looping 

Zero overhead loops allow programmers to 

initialize loops by setting up a count value 

and defining the loop bounds. The processor 

will continue to execute this loop until the 

count has been reached. The looping 

constructs are implemented in hardware 



Parallel ALUs 



High Bandwidth Memory 

Architectures 

Independent memories allowing multiple 

operands to be fetched during the same 

cycle. 

Increased number of I/O ports 

DMA controller 



For the case of a simple FIR filter, each filter tap requires up to four 

memory accesses,  



Memory Options 

Storing a result back to DARAM memory 

will not block a subsequent read from the 

same block of memory. 

RAM 
◦SARAM 

◦DARAM 



Caches for DSPs 

Repeat buffer. This cache is used explicitly 

with a special “repeat” instruction, it will 

repeat the execution of the next instruction 

“n” times  

 



DMA (direct memory access) 

Direct memory access is a capability provided by DSP 

computer bus architectures that allows data to be sent 

directly from an attached device (such as external 

memory) to other memory locations. The DSP is freed 

from involvement with the data transfer, thus speeding up 

overall computer operation. 

 



DMA steps 

The DMA requests the bus when it is ready to start the 

transfer. 

The CPU completes any memory transactions currently 

in operation and grants the bus to the DMA controller. 

The DMA transfers words until the transfer is complete 

or the CPU requests bus. 

If the DMA grants the bus back before the transfer is 

complete, it must request it again to finish the transaction. 

When the entire block is transferred, the DMA may 

optionally notify the CPU via an interrupt. 


