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ABSTRACT

This paper proposes a technique to analyze the flatness characteristics of the attenuator at 10Hz to 50w on the basis
of 1k using a Thermal Voltage Converter and AC measurement standard. In the proposed technique, the input voltage
of the attenuator for each measuring frequency is supplied at the same rate as 1w using TVC, and the flatness
characteristics of the attenuator are analyzed by the voltage variation indicated in the AC measurement standard. The
results of the analysis of the attenuator flatness characteristics show that the maximum uncertainty of 866w /V can be
measured from 10d8 to 70d8 and the uncertainty is reduced by about 37% compared to 2.31mv/V using the network
measurement method. The improved attenuator flatness characteristic values can be applied to the frequency flatness
calibration from 2.2V to 2.2mV at the low voltage of the AC measurement standard.
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Fig. 1 Simplified diagram of measurement system for flatness characteristic analysis of attenuator
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Table. 1 Uncertainty budget(example 10dB, 1MHz)

Quuty | Botimte | ) | Py | o o Coeiion | Conbtion | dogreeof
' i [AVIV] G 1<
u(dV,,) t 5.0 1 5.0 4.5
sV, 235 u, (6V,,) t 4.1 1 4.1 2
uy(6V,,) Rectangular 2.9 1 2.9 oo
u(éV}) t 12.6 -1 12.6 22
5V, 205 u, (6V,) t 122 -1 122 2
ug(6V,) Rectangular 2.9 -1 2.9 0o
Vg -30 - t 135 - - 2.95
U 13.5 x 3.31 =45 N/V(CL = 95%, k=3.31)

Table. 2 Flatness characteristics of attenuator(10dB) 7 Yep it 100Hz -8 IMHz7HR] HEE= oF
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Nano Voltmeter

Flatness characteristics(uV/V)
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Frequency

Fig. 3 Flatness characteristics of attenuators(10dB, 20dB)
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Aoz eyttt o, 2.2mV(70dB)S] 10Hzo| A 294V
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WY EL 24850 3718 weid Bat ek

—e— minimum required spec. for 2.2 mV
++ attenuators(70dB) uncertainty
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=)

—-@-— attenuators(50dB) uncertatinty

Flatness characteristics(uV/V)

ar\
-

10Hz 100Hz 1kHz 10kHz 100kHz 1MHz 10MHz
Frequency

Fig. 4 Uncertainty for flatness characteristics of attenuators
(70dB 50dB) and minimum required specification for flatness
calibration of AC Measurement Standard(2.2mV, 22nV)
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