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Design of a Low Jitter Phase Locked Loop for Array TDC
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(1. Southeast University , Nanjing , Jiangsu 210096 , China ;
2. 44th Research Institute of China Electronic Technology Group ,Chongqing 400060 , China)

Abstract; The traditional PLL ( Phase Locked Loop) circuit is limited by the selection of loop parameters and its
phase noise and jitter characteristics have been difficult to meet the application requirements of large array and high precision
TDC( Time-to-Digital Converter) . This paper devotes to the optimal selection of PLL loop bandwidth and a PLL circuit with
low noise and low jitter characteristics is designed. The chip area is approximately 0. 745mm x 0. 368 mm. The actual test re-
sults of the chip show that under the condition of external signal source input 15. 625MHz clock signal and the PLL output
frequency can be locked at 250. 0007MHz. The frequency deviation is 0. 7kHz. The duty cycle of the output clock is 51. 59%
and the phase noise is-114. 66dBc/Hz@ 1MHz. The RMS jitter of the clock is 4. 3ps and the peak-to-peak jitter is 32. 2ps.

The phase noise of the phase-locked loop is significantly reduced and the jitter characteristics of the output clock are signifi-

cantly optimized, which can basically meet the application needs of the array TDC.
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750 20.33 | 47.08 2.43 2.73 3.45
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value 51.539 % 249.98 MHz 256V 273V 225 mV 429fs
mean 515978 % 25 07 Iz 2 567660 V 2790067 V 222 407 mV 22fs
min 51.064 % 2485 89 MHz 256V 273V 217 mV -144ps
max 52411 % 251.25 MHz 258V 279V 226 mV 178 ps
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250. 0007 51.54 79.2 4.337 32.2 ~114. 66 127. 1
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CMOS T 0. 18um 0. 13um 0. 18um 0. 18um 0.35um
ARG tr 2t PURIMRIERAIC | UIMRIEB AT | PRI IRIERATE | HFEIMRIER BT BTN ISINESTH
BT (GHz) 4.2~5.9 7.3~7.86 - 3.03 ~5.36 0.25
L@, (dBe/Hz) -99. 1@ I MHz -103. 4@ 1 MHz -91@ 1MHz -107.7@ 1 MHz -114. 6@ 1 MHz
TAEHJE(V) 1.8 1.5 1.8 1.8 3.3
DIFE(mW) 58 60 12.6 100 79.2
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