Guideline of Uncertainty Calculation Document ID 211_3

Service category 2.1.1

Basic information

· Quantity



Frequency

· Instrument or Artifact


Local frequency standard

· Instrument Type or Method

Dual Mixer Time Difference measurement
· Measurand Level or Range

5 and 10MHz

· Measurement Conditions

· Sampling number


86
· Measurement time

1000 s
· Amplitude



0.9 Vpp to 4.5 Vpp with 50 Ω
Instruments

· RF Distribution amplifier

HPDA-15RM-B (SDI), TRAK 8451 (TRAK)
· cable




FSJ1-50A (Andrew)

· Time Interval Analyzer

TSC5110A (Symmetricom)

Measurement configuration
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List of uncertainties

1. UTC uncertainty

2. UTC-UTC(NMI) Link Uncertainty

3. UTC(NMI) Uncertainty

4. Interpolation uncertainty
5. Cable Uncertainty

6. Measurement system uncertainty
Detail of Uncertainty calculations

1. UTC uncertainty

same as document ID 211_1 (“Local frequency standard”).
2. UTC-UTC(NMI) Link Uncertainty
same as document ID 211_1 (“Local frequency standard”).
3. UTC(NMI) Uncertainty
same as document ID 211_1 (“Local frequency standard”).
4. Interpolation uncertainty
same as document ID 211_1 (“Local frequency standard”).
5. Cable Uncertainty
same as document ID 211_1 (“Local frequency standard”).
6. Measurement system uncertainty
· 6E-15 @1000 s (measured)
· The measurement system noise is measured by the setup shown in Appendix A.
· The uncertainty usystem is the stability of the measurement result at one day time interval.
· Distribution amplifier uncertainty is included in usystem.
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Uncertainty Budget table

	
	Source of Uncertainty
	Uncertainty (Hz/Hz)
	Type
	Distribution
	Conversion factor
	Standard Uncertainty (Hz/Hz)

	1
	UTC uncertainty
	4.6E-15
	B
	Normal
	1
	4.6E-15

	2
	UTC-UTC(NMI) Link Uncertainty
	1.0E-15
	B
	Normal
	1
	1.0E-15

	3
	UTC(NMI) Uncertainty
	6.0E-15
	A
	Normal
	1
	6.0E-15

	4
	Interpolation uncertainty
	1.0E-15
	A
	Normal
	1
	1.0E-15

	5
	Cable Uncertainty
	2.5E-16
	B
	Rectangular
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	1.5E-16

	6
	Measurement System Uncertainty
	6.5E-16
	B
	Normal
	1
	6.5E-16

	Combined Uncertainty
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	Expanded Uncertainty (k=2)
	1.6E-14


Appendix A: Measurement of System Noise
The measurement system noise was measured with setup in Figure A1.  The result is illustrated in Figure A2.
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Figure A1. Measurement setup of system noise.
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Figure A2. Frequency stability of system noise measurement.
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