HOME PRODUCTSSOLUTIONS DESIGN APPNOTES SUPPORT BUY COMPANY MEMBERS App Notes HIGH-SPEED INTERCONNECT Keywords: jitter, CLK generator, CLK synthesizer, clock jitter, cycle-to-cycle jitter, clock generators, synthesizers

Clock (CLK) generators and synthesizers form the pulse of a complex digital

defined as "the short-term variation of a signal with respect to its ideal position output clock jitter, such as the device noise, supply variation, jitter in the reference clock, loading condition, and interference coupled from nearby

Jitter can be measured in different ways, including period jitter JPER, cycle-to-cycle jitter JCC, and accumulated jitter JACC of the deterministic jitter and random jitter. Since the deterministic jitter in most digital systems is introduced frommany different bit patterns from the digital application note, we will go over the definitions and introduce test setups for making measurements.

Jitter Definitions

Period Jitter: JPER Jitter JPER

threshold VTH as TPER can describe JPER as

0 PER and TPER in a clock waveform.

Figure 1. Period Jitter Measurement. Cycle to Cycle Jitter: Jcc depends only on the adjacent clock cycles.

PER PER is employed in the calculation, the result is relatively small, but its JPER can be very large when the measuring time is comparable to the spreading period.

and TPER(n) in a clock waveform.

Figure 2. Cycle-to-Cycle Jitter Measurement.

AC(n) AC(n) is the time displacement of the edges of a clock relative to the triggering edge of the PER

AC(n) is dependent on the cycle index n. Fig. 3 depicts how to measure JAC(n) from a clock signal

Figure 3. Accumulated Jitter Measurement.

Jitter Measurement

Time Domain Jitter Measurement times or larger than the triggering jitter of the oscilloscope, the clock jitter can be measured by triggering at a rising edge of the clock signal and measuring the jitter at the next rising edge.

oscilloscope.

Figure 4. Self-trigger Jitter Measure Setup.

of these methods are that they are easy to understand and perform. They are good for a first-order estimate.

accumulated jitter measurement, and lack statistical information that describe jitter characteristics.

of measured data using a high-speed digital oscilloscope to estimate all three jitters according to their only be performed by certain high-end digital oscilloscopes from Tektronix [2] or LeCroy [3]. Frequency Domain Jitter Measurement

series expansion, it can show that a square wave clock signal has the same jitter behavior as that of through examining the phase modulation of its first harmonic sinusoid, which lays the foundation for /2, Eq. 4 can be approximated as

written as

c and the phase noise, indicated by P (f-fC

Figure 5. Power Spectrum of base Harmonic of a Clock Signal. (t) by integrating P (f - fC) in frequency domain as

PER by

Because of the relation of power spectrums of the clock signal and the phase noise, shown in Fig. 5, designers often use the compression (in dB) from the power of the tone to the envelope of the noise power spectrum at a certain frequency apart from fC to measure the quality of a clock signal.

Summary

it introduced the methods for measuring the RMS period jitter in both time and frequency domains, as the cycle-to-cycle jitter and accumulated jitter in time domain, due to the fact that those jitters can only can find more information from [2] and [3].

Reference

Test Equipment". www.tek.com/Measurement/scopes/jitter http://www.lecroy.com/tm/Library/WhitePapers

1987.

CONTACT US: FEEDBACK, QUESTIONS RATE THIS PAGE MAIL THIS PAGE Home Products Solutions Design AppNotes Support Buy Company Members Legal Notices