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Development and Its Properties of Resistance Standards for Using Altemaﬁ&e Current
Han Jun Kim, Sanghwa Lee, Jeon Hong Kang, Kwang Min Yu; Sang Ok Han'

KRISS (Korea Research Institute of Standards and Science), 'Chungnam Univ,

- Abstract : Resistance standards from 1 & to 100 k&, with calculable frequency dependeﬁcies of up to 1 MHz, have

been developed for the calibration of commercial inductance-capacitance-resistance (LCR) meters and impedance

analyzers. The resistors are designed on the basis of single bifilar loops. The typical resistance change from dc to 1 MHz is from

200 to 800 uQ/Q. According to the measurement results, the frequency dependencies of the resistors are severaltimes lower than

the measurement uncertainty of commercial LCR meters.
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B 1. Information about resistance element and supporter.

. " of resistance P of
nominal value type of bi-filar element supporter
Manganin tape Thickness: 0.15 mm
p=047 x 10° Q'm, (0.06 mm fiber-glass
1e tape Thickness: 25 pm, cloth + F &4,
width: 3 mm ex=26 ~ 3.5
chromium, vapadium,
galtium alloy tape, .
1 tape p=18 x 10 om, "‘_';:0'060 e,
Thickness: 3 pm, =04
width: 5 mm
Nikrothal 1X, Fused silica: t= 3
100 9 bifilar 7~ 130° 2m, g
Diameter: 42 pm tan ;Ss 110®
Fused silica: tube,
bicfilar Nikrothal 6LX, Outer dia.= 15 mm,
1k 4 section 7~ 1310 @'m, Thickness= 1.3 mm
Diameter: 35 pm o 38
tan §51x10°
Micro-wire ccated with
glasls,zxm‘ o Fused silica: plate,
e o i Thickness= 3 mm
10 k2 bi-filar Diameter: 25 ym =38
include glass-coated), p "
D(iamcter: %‘-'8 pm > tan 65110
(except glasscoated)
bi-filar, One side: Fused silica: plate
one side: wire, chromium, vanadium, t= 4 mm, 4'= 38
. the other side: gallium alloy wire, s
100 kQ . N " tan 6<1x10
resistance line p=18 x 10° @m, Ceramic: plate
deposited on the The other side:r deposit = 12 mm = 38
ceramic plate Thickness: 1 pm ) -

28 1. Inside of a 100 Q resistor. -
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H 2. Analysis of total error by calculation.

no‘:’inu:] 5':("':! ;"‘;;’) time c;:sfzm, parameters of error, x10°
% <10%, scc | On) Gu e Sm | Bu| & Bona
[F] <006 943 51 05 <0001} 01 | #1|<0001
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ke | <oo0s 11 09} - . 0004 | 208 -04 -
106 k2| <0.10* 343 06l - - 04 | 208 210* | <0.001
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