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Agenda

● FIR
● CRC
● CORDIC
● FFT
● Logique asynchrone
● Processeur et DMA

– Cf. cours de Tim Bourke du 12 décembre



Finite Impulse Response Filter



Finite Impulse Response Filter



CRC : Cyclic Redundancy Checksum

Nota bene : 1-bit CRC = parity bit

→ 1011



CRC : Cyclic Redundancy Checksum

Nota bene : 1-bit CRC = parity bit

→ polynomic division remainer

← magma code



  

CORDIC :
Coordinate Rotation Digital Computer

● Deprettere, E., Dewilde, P., and Udo, R., 
"Pipelined CORDIC Architecture for Fast VLSI 
Filtering and Array Processing," Proc. 
ICASSP'84, 1984, pp. 41.A.6.1-41.A.6.4

● In 2D plane (x,y) → (x',y')
●





  

CORDIC



  

CORDIC



  

CORDIC



  

CORDIC



  

FFT

DIT

DIF



  

FFT example on 8 bits



  

FFT example on 8 bits



  

FFT example on 8 bits



  

FFT example on 8 bits



  

FFT example on 8 bits



  

FFT example on 8 bits

See also: https://svn.comelec.enst.fr/trusted_computing/courses/SG_ENS/20161122/pdf/fft.sage 



  

Final architecture



  

DCT : Discrete Cosine Transform

Used in JPEG image coding.



  

Logique asynchrone

● Illustration de logique séquentielle sans horloge
● Mise en place d'une signalisation

requête

acquitement

données

signaux de
contrôle factorisés



  

Logique asynchrone

● Illustration de logique séquentielle sans horloge
● Mise en place d'une signalisation



  

Logique asynchrone

● Illustration de logique séquentielle sans horloge
● Mise en place d'une signalisation

Ivan Sutherland,
Turing award 1988

Communications of 
the ACM, June 
1989, Volume 32, 
Number 6.



  

Rendez-vous



  

Micro-pipeline



  

Data flow



  

Latch avec poignée de main



  

Element utile pour MUX / DEMUX



  

MUX



  

DEMUX



  

Latch avec jeton initial



  

Algorithme GCD

https://svn.comelec.enst.fr/trusted_computing/courses/SG_ENS/20161122/pdf/fft.sage


  

Validation par simulation



Processeur



Processor + bus



Direct Memory Map

● Copy from buffer to buffer
– Why is it inefficient ?

● DMA :
– Do not use

CPU for those
deterministic
copies



DMA : exemple



Bitslice implementation
optimiser du logicel en s’inspirant du matériel

Source : http://lightweightcrypto.org/present/present_ches2007.pdf

{ 0xc, 0x5, 0x6, 0xb, 0x9, 0x0, 0xa, 0xd, 0x3, 0xe, 0xf, 0x8, 0x4, 0x7, 0x1, 0x2 }



=> 49 gates

With library:
- IV (invertor): 1 A.U. area
- AN (and), IO (inclusive or), EO (exclusive or): 2 A.U. area



=> 14 gates

With library:
- IV (invertor): 1 A.U. area
- AN (and), IO (inclusive or), EO (exclusive or): 2 A.U. area

=> 19 gates



Parallel execution of the 
16 sboxes
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