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Figure 1. Frequency measurement results of a SiT8208 25 MHz oscillator using an Agilent 53132A
frequency counter synchronized to an internal TCXO reference and to an external rubidium
reference. Gate time 1s. The difference between the measurement results is 4.6 ppm.
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Figure 2: Example of a frequency measurement using an Agilent DSA90604A oscilloscope
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Table 1 Typical time base options

Time base type Time base stability Requires calibration

TCXO > 1 ppm Yes
OCXO 0.1to 1 ppm Yes
High-end OCXO 0.01to 0.1 ppm Yes
Rubidium 1 part-per-billion (ppb) Yes
GPS-disciplined 0.01 ppb No
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Figure 3: Reciprocal frequency measurement with time stamping capability
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Figure 4: Frequency measurement error (ppb) versus gate time. Two time interval measurement
accuracies represent different frequency counters. The plot assumes perfect time base.
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Figure 5: Frequency measurement results for various gate times; 50 samples per gate time. The
input signal is a 20-MHz sine wave from an Agilent 33250A function generator; the frequency
counter is an Agilent 53132A synchronized to a rubidium reference.
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Figure 6: Impact of the oscilloscope quantization noise on timing measurements
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Figure 7: Two types of signal integrity issues that may cause double triggering: a) excessive
ringing, over- and undershoots; b) reflection at the rising and/or falling edge of the waveform.
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Figure 8: Long wires connected to a 10 MQ passive probe used for accessing signal under test.
Oscilloscope screen capture made with a Tektronix DPO7104.
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Figure 9: Waveform observed at the instrument side when the coaxial cable is connected to 1 MQ
instrument input and only the source termination at the DUT side is present

EEREBEBAVVAEZEGETIIYFFELOVAEZER10ICRLEYS, EBOAAIX0QKIHICK >
TEBFLRESRENRELN. KQDIERMN DUT 24 BEFILHMMLET., COTO—THZEE 2111 D
BELEELET, TO—THEICODEELTIE. SiTime D7 FU4Hr—> 3>/ —F [AN10028 H{EH
HAnTo—JA%] DIl EMMTOVETOTERBLTTSL,

3.3V
Frequency counter
OE wm—] [ 1 s00
DUT : :
1kQ
_,_—GND ouT Z=50Q
- Coaxial cable

Figure 10: Recommended probing configuration for frequency measurement to ensure good
signal integrity and only 1 kQ signal under test loading
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Figure A.1: Simplified block diagram of a direct digital gate frequency counter
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Figure A.2: Measurement resolution over input signal frequency for different gate times
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any product documentation. Products sold by SiTime are not suitable or intended to be used in a life support application or component,
to operate nuclear facilities, or in other mission critical applications where human life may be involved or at stake.
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