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A Method of Clock and Data Recovery for Industrial Optical Fiber Communication
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Abstract: Because of crystal oscillator error, inter-symbol interference and baseline drift in industrial optical
fiber communication, the optical fiber receiver has the problem of high error rate of data recovery. In long-distance
industrial communication, the electrical level jitter of serial data at the receiver will increase. To solve this problem,
a method of clock and data recovery for long-distance industrial optical fiber communication was proposed. Six-
times frequency clock was used for sampling. The rising or falling edge of serial data can be determined and
collected under the same clock, which can select dynamical sampling clock. According to the electrical level jitter
tolerance , the validity of the sampled data under different conditions can be verified. After data processing, the six-
times sampled data was restored to serial data under the local clock, which is finally converted to the parallel data.
Simulation and test verified the effectiveness of the proposed method.
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Fig.1  Structure of optical fiber communication
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Fig.2 Signals processing of rising and falling edge
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Tab.1  Determination and processing of the sampled signals
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Fig.3 Schematic diagram of level jitter and sampling
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Tab.2  Determination and processing of the special signals

A F S Bahse ARt
1 caseFF=1  caseA=1 1/6 bit 3T
2 caseAA=1  caseF=1 1/6 bit FhoRe
3 caseFF=1  caseB=1 1/3 bit 3T
4 caseEE=1  caseA=1 1/3 bit I
5 caseBB=1  caseF=1 1/3 bit R
6 caseAA=1  caseE=1 1/3 bit HhR

L BT, 2 SRR B LU AR dataX”
(X=A,B,C,D,E,F), & RAEIh B Pk &2 1 %k
Pl DATA’ . dataX’ fin b3 .

DR FIRTE N 1 8IS B 4 5 H) 5 SR,
dataA’= A(1) ; %M dataA’ =0,

2) 0 IR B 3 1 A E SRR, dataB =
B(1) ;%M dataB’ =0,

89



wAEF 2024F F54% FH11H

IR, — AP T AT IBAZ 6 BB BRI Bk

3) 2 FIRAE B 6 1 H 2 S AFRT, dataE’ =
E(1); %0 dataE’ =0,

4) i e FIRTE B 2 B0 5 Y E SRR,
dataF’ = F(1); 750 dataF ’ =0,

5) T A B30 45 220 2 caseCC=1 5
caseDD=1 M , Al dataC’ =0, dataD =0,

B HR AT 006 DATA” S T A dataX” (X=A,
B,C,D,E,F)“ S (OR) "z F 4k
24 LZRENE

P AT I B BRI S I, E LR G B
WAL I BB AP, A aN3R 3 R KRR .

x3 REMREBAIEXR

Tab.3  Enable signal and serial data correspondence
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Fig.4 Schematic diagram of enable signal and serial data processing
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Tab.4 Results of test validation
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