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Miultiplos estados sincronos em
redes de PLLs




« Redes de telecomunicacoes digitais: base
de tempo precisa em cada no.

Demodulacao
Retirada e colocacao de canais

_eitura e separacao de dados
(Multiplexacao e demultiplexacao)

Problema




O PLL: sinais de fase e frequéncia




» Mestre-escravo: via Unica e via dupla

- cadeia, estrela, enlace e arvore.
Digitalizacao das redes até os anos 80,
com PLLs analogicos nos nos e um

oscilador de precisao atomica como
mestre.

Arquiteturas de redes (1




« Redes mutuamente conectadas com
circuitos definidos ad-hoc e com funcgoes
totalmente distribuidas.

e PLLs digitais como alternativa simples,

barata e precisa para a detecao dos sinais
de tempo nos nos.

Arquiteturas de redes (1I
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Redes mutuamente conectadas
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O que isso tem a ver com Biolo
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VCO e filtro no PLL digital




Modelo matematico da rede




Modelo normalizado




Estado sincrono da rede




N6 1 como referéncia
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Equacao do estado sincrono (I)







N, =(m-3n4+21/2

Condicoes adicionais
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Critério de sincronismo
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Flg. 3. Phase differences between nodes for a 4-node neowork with W = 0BS5S, W = 095, W = 105and Wy = 1,15 The values Sy = 0125, S = 025
and =4 w 03T obiained by analytical methads for the synchmonos state are indicated in dotted lines.
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Fie 4. Time intervals beneaeen VOO pos itive tansitons for the d4-node nenwork with W = 0LES, WS = 0095, Wy = 105 and W = 1.15% The loop gainof all
nodes are sef o M = 04 (a} The cur-off freguencies of all lers are set to F. = 1. (b) The cut-off frequendes of all flters are setr to Fo = 025
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Fig 5. Standamrd deviations of the time intervals between ransitions for different infegration steps. Ror both cases, the nebwork pammeters are W, = 0BS5S,
Wr = 095 Wy = 105 and Wy = 115 F = 1 and §W = 0.6 Simulations were conducted for a total time © = 100 and the standand deviations were
calculated for 50 < [ < 100 Results are indicated for the case of nose-free oscllators and for the netwaork having cscillators with precision d = 105




F. Moya Orsam e al. [ Signal Processing 00 (2000} 2072-2082
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Fie 6 Verification of whether or not a synchronous state is achieved for 2 4-node network with Wy = 0BS5S, We = 095 Wi = 1.0% and Wy = 1.15. Each
paint in the Agure corresponds 1o a simulaton conduced for a different pair of pammeters 4 and F. W changes between 0 and 1.7, while F. varies
between 001 and 2, both with stiep (L01. The three regions correspond to confgurations for which (1] no synchronous state exsts; (ii] at least one
synchmonous state exists, but is not achieved and (iii) at least one synchronous state exists and is achieved.




