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Three Microwave Calibration

Services Extended: Noise Sources,

Attenuation, Reflection Coefficient

SIJMMARY

l-he Radio Standards Laboratory of the
NTBS Institute for Basic Standards, Boulder,
Colo., has announced three changes in the
microwave calibration services it offers: 1)
Calibration of noise sources has beerr ex.
tended to WR62 waveguides. 2) Calibra-
tion of coaxial attenuators and couplers has
been pushed beyond the former ceiling of
12 GHz up to 18 GHz. 3) Measurements of
reflection coefficient magnitude are now also

available for WRl37 waveguides.

The following three changes in micro-

wave calibration services were recently an-
nounced by the Radio Standards Labora-

tory, Boulder, Colo. The RSL is part of the
Institute for Basic Standards of the National

Bureau of Standards (U. S. Department of

Commerce).

MICROWAVE NOISE SOURCES

The Radio Standards Laboratory an-
nounces that the measurement of effective
noise temperature of waveguide noise

sources is now available in WR62 wave-

guides (frequency range 12.4 to 18.0 GHz).
Suggested calibration frequencies are at

13.5, 15.0, and 17 GHz. For noise sources

with an effective noise temperature of ap-
proximately 11 000 “K and a reflection co-

efficient magnitude of 0.09, or smaller, the
calibration will be reported to an uncer-

tainty of t 250 “K. The calibration system
can measure noise sources with effective
noise temperatures in the range of 1000 to
300000 ‘K.

The noise source must be fitted with an

output connector that is compatible with
the UG 419/U waveguide flange connector.
Direct current for operation of the gas dis-

charge tube should be selected and specified

within the range of 1 to 300 mA. With the
noise source in an operating condition, the
source must have an input reflection coeffi-

cient magnitude no greater than 0.09 (i.e.,

approximately VSWR < 1.2).

COAXIAL ATTWUATION SERVICES

EXTENDED TO 18 GHz

Radio Standards Laboratory calibra-
tion services for the measurement of attenu-

ation of coaxial attenuators and couplers

have been extended continuously in fre-
quency to 18 GHz from the former range of

200 MHz to 12 GHz. Measurements are
made over an attenuation range of 60 dB,
with an uncertainty in measurement not
exceeding 0.2 dB/10 dB for attenuators and
couplers having a VSWR of 1.3 or less.

Attenuators and couplers submitted for
calibration should be equipped with Type-N
connectors complying with the MIL C 39012

specification, or with the new precision 7-
mm connectors. The critical mating dimen-
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sions used by NBS are as shown ia Fig. 1.
Equipment fitted with connectors de-

signed for 0.141-inch (3.5-mm) coaxial lines
will be measured with an uncertainty deter-

mined by the stability and VSWR of each

unit.
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Fig. 1. Critical conqector dime@ons for coaxial
attenuator cahbratlons.

WAVEGUIDE REFLECTORS CALIBRATED

IN WR137 WAVIIGUIDES

Measurements of the reflection coefficient
magnitude of waveguide reflectors (mis-
matches) in WR137 waveguides (5.85–8.20
GHz) has been announced as a new calibra-
tion service by the Radio Standards Labo-
ratory. A calibration service in two other

waveguide sizes, WR90 and WR62, is also

available.
The calibration can be performed at any

frequency within the range of 5.85 to 8.20

GHz. Some degree of economy to the cus-

tomer results if calibrations are requested at

the selected frequencies of 6.45, 7.00, and

7.40 GHz. Measurements can be made over
a range of 0.024 to 0.2, with an uncertainty
of the reflection coefficient magnitude ex-
pressed as ~ (0.0002 +0.002 I r I), where 117I
is the numerical value of the measured
magnitude.
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Determination of Equivalent

Network l?arameters for a

ILossless Two-Port Junction

We wish to point out a graphical method

for determining the parameters of a lossless

two-port network, which we have found

useful when the number of available data
points is small. This situation may arise

when the output line is not easily termi-
nated by an adjustable short circuit, which

is the case, for example, for a radial wave-
guide.

In the usual way,l measurenlents of the
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admittance are made in the input line for
short circuits at various locations in the

output line. If losses in the two-port and the

load are neglected, the output susceptance
B. at an arbitrary output reference plane T’.

is related to the measured input susceptauce

B, by

Bo = – l?,, – B&@i – B,,)-’ (1)

where B1l, Bz2, and BM are the network
parameters in an admittance representation
(I?,, =jB1~ etc.). A plot of B., which can be
calculated using transmission line theory,
against (B~ —B~J-l should, therefore, be a
straight line with slope —BMZ and inter-eept

–B,,. An initial value for BII is easily ob-

tained if the output reference plane car[ be

chosen to be at one of the short circuits, so
that 1?. is infinite and B1l equals B; for that

short circuit. Otherwise, a value which

gives a straight line plot must be found by
trial.

In order to check the accuracy of the

network parameters obtained in thip way,
one may rewrite (1) as

B; = h – B122(B0 + Ii!,)p (2)

and plot B; against (Bo +13.M)-’1, using the

value of BZZ from the intercept on the pre-

vious graph. A straight Ijne should again be
obtained, with slope also -–BIZz and with
intercept B1l. Small changes can now be
made to Bll and BZZ, and the data reploiterl
until both graphs yield good straight lines

with identical slopes and intercepts consis-
tent with the values chosen for Blr and B.zz.
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On High-Frequency StabiIity

of Tunnel Diode Amplifiers

It is well recognized that in a shunt
tuned tunnel diode amplifier, where the tun-

nel diode is parallel resonated by an induc-
tance at band center, stability at high
frequencies requires that diode series reso-
nant frequency be greater than its cutoff
frequency. In terms of diode equivalent cir-
cuit elements, this implies that, for stability,

L
Rs>—

R~Cj
(1)

where R. is series resistance, L :is series in-
ductance, Ci is junction capacitance, a.nd
RN is negative resistance. This condition im-
plies, and is implied by the condition that
the diode be short-circuit stable.

In a series tuned amplifier,l where induc-
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