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An improved jitter decomposition algorithm based on TLC

Zhang Zhensheng Zhao Tonggang Gao Ziang

(School of Electronic Engineering, Beijing University of Posts and Telecommunications,Beijing 100876 , China)
Abstract: Jitter is one of the important reasons to limit the upper limit of circuit system performance, and it is
necessary to decompose the various components of jitter. The traditional time delay correlation jitter decomposition
algorithm is insufficient in the accuracy and stability of the decomposition results and the timeliness of the operation. In
this paper, we propose a fitting method combined with least squares method, which can effectively extract the jitter
component information from the TLC function affected by the stochastic jitter component, thus avoiding the influence
of stochastic data on the system of equations and enhancing the stability of the algorithm. At the same time, the FFT
algorithm is introduced, so that the TLC algorithm can decompose the frequency points of the jitter component more
accurately and efficiently, which reduces the running time of the algorithm. To verify the effectiveness of the improved
algorithm, this paper compares the proposed improved algorithm with the existing improved algorithm. The

experimental results show that the jitter parameters decomposed by the improved TLC algorithm are more accurate,

the stability is improved by 41% ~54% , and the timeliness is improved by 52% ~68%.
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Table 1 Accuracy and timeliness test result
FEA gt TLC Bk TLC
HE o /ps P/ps f/MHz P, /ps f, /MHz #H8}/s ¢ /ps P/ps f/MHz P, /ps f, /MHz #EW}/s
100 5.63 4. 43 3.04 9.01 5.00 0.42 6.42 3.47 3.00 7.38 5.00 0.16
300 5. 89 3.73 3. 00 7.35 5. 00 0.44 5. 77 4. 35 3.05 7.66 5. 03 0.14
500 6. 26 4.14 3.01 7.18 5. 00 0.57 6.19 3. 84 3. 00 7.91 5. 00 0. 22
1000 5.96 3. 67 3.00 7. 80 5.03 0.52 5.98 3. 87 3.00 8. 14 5.00 0.19
3000 5.91 3.97 3.00 8.03 5.00 0.59 6.03 3.93 3.00 8. 06 4.98 0. 27
5000 5.97 3.95 3.00 8. 06 4.99 0. 48 5.99 4.02 3.00 8.01 5.00 0. 23
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WRFT 52%~68%, W o/ps P/ps f/MHz o /ps P/ps f/MHz

3.2 BEMTR 1 7.82 6.16 1.00 8.09 6.02 0. 99

KK EEBILELZRENTESERETAR 2 7.95 5.98 0.98 7.85 6.15 1.00
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1 7.95 3.98 1.00 7.87 2.98 8. 02 3.99 1. 00 7.96 3. 00
2 7.82 4.11 1.01 8.16 3. 00 7.99 1.16 1.00 8.15 3. 00
3 8.08 3.84 1.00 8. 09 3. 00 8. 06 4.04 1.01 8.02 3.00
4 8.18 3.89 1.00 8. 26 3. 00 7.95 3. 87 1. 00 7.88 3. 00
5 8. 06 3.96 0.98 8.03 3.03 8.12 4.06 1.00 8. 00 3.00
6 8. 11 1. 21 1. 00 7.81 3. 00 7.86 1.13 0.99 7.82 3. 00
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