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Nationa Coaxial Primary Standard for Broadband Power

LIU Xir mengl’z, PENG Xi'yuanl, CHEN Cheng ren”
(1. Dpartment f Automatic Test and Control, Harbin Insttute of Technology , Harbin, Heilongiang 150001, China;
2. Nationd Institute  Merology, Bejing 100013, China )

Abstract: A single load microcalorimeter wih auto-feedback is constructed as the national coaxial primary standard for
broadband power of China. A temperature compensated coaxial themistor mount is used as working standard inside. The effective ef-
ficiency of the working standard is calibrated from the RF power loss in the mount which is measured by a calorimetric method. The
part of RF power loss in the mount wall is measured with the temperature compensation themistor in the mount instead of traditional
thermal coupler method. The new method has advantages of shoit response time, high sensitivity and simple structure. Implement
method and uncertainty analysis of the power sandard is presented in detail. International comparison data and figues are also ir
cluded for confirmation of the power standard accuracy .
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Calibration factor at 4GHz

n
S
2

Deviatioi
S
S

-0.03 L

from mean value
o o
o o
8 2
——
———t
—
————t
————
—
——
——
———te
—_——
v
—

0.05
0.04 -
0.03

0.02
0.01 fy

1)
2

-0.02
-0.03 L

Deviation from mean value

Iy
g

-0.05

1 l }H {

(0. 01GHz~

18GHz)

[1]

[2]

[3]

[4]

[5]

[6

—

[7]

[8]

U Stumper. New developments of RF and microwave power
gandards| J]. 1998 Conference on Precision Electromagnetic
M easurements| C] . Washington, D. C, USA: CPEM’ 98 Digest,
1998.296- 297.
Fred R Clague. A Calibration Service for Coaxial Reference
Standards for Microwave Power[ R] . Boulder: NIST Technical
Note 1374, May 1995.
J T Ascroft. Developments in coaxial power standards at NPL
[J].IEEE Trans, 1999, IM- 48(2) : 647— 649.
Nak Sam Chung, Joon Shin, H Bayer, R Honigbaum. Coaxia
and waveguide microcalorimeters for RF and microwave power
sandards[ J] . IEEE Trans, 1989, IM-38(2) : 460— 464.
A Fantom. Radio Frequency and Microwave Power Measure
ment| M] . London, U. K: Peregrinius, IEEE Press, 1990.
R F Clark. The micro calorimeter as a national microwave power
sandard[ A]. IEEE Procs[ C] . IEEE, 1986, 74( 1) : 102— 104.
Jan P M de Vreede. Final report of the comparison CCEM. RF*
K8. CL: Calibration factor of themistor mownts| J]. Metrologia,
2005, 42(10): 1088- 1172.
, K » [M].
, 1998. 66— 80.

, 1974 3

E mail: liuxm@ nim. ac. cn

, 1961

5 mail: pxy @hit. edu. en



