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I. Abstract perform a new calibration. Moreover, the
SPANA can be calilated to measure the power
A single six-port autolted network flow at both testing ports.
analyzer (SPANA) is developed built and tested

over UHF, L and S band. The ARA includes [Il. Basic Formulation
a six-port junction opated as two differential
channels receiver, and a test set which The main key component of the

comprises a network of switches andedtional  developed system is the six-port junction
couplers. By comparison to previous developedoperated as a relative two-channel receiver. It
six-port based network analyzers, the SPANAis well establish and known that the six-port
uses only one single six-port junction and canjunction can perform redction coefficient
perform simultaneous power and S pagéen measurements at the test port while the input
measurements with adjust the, test-portsport is conected to an RF generator and the
impedances. four remaining ports to power/voltagetéction
sensors(see figure 1).
[I. Introduction

Active and passive microwave circuits RRRR
are characterized by the measurement of theif a, |-| " "" aout
scattering parameters and generalbne using
heterodyne Automatic Network Analyzer
(ANA) or honpdyne six-port autoated Séat
network analyzers. These instruments, areg R Bb
designed for 50 Ohms line claateristic b,
impedance with 50 Ohms test port impedance
In addition they can not provideccurate power FOLSqueetmesr
measurements simultaneously with S parameters

measurements [1,2,3]. In this paper, we propose In the proposed configuration (see figure
a single six-port autoated netwrk analyzer ) incident and redicted wavesiaand au are
(SPANA) capable of péorming S paramter  completely independent and the sigort
measurements while the device under test ISunction reflectometer operated as a wave
seeing an arbitrary impedance which can becomparator providing the ratiegan. This ratio
changed by the operator without any need 1035 5 function of the measured reflection
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coefficient and the calibration parameters, following this equation :

which have to be determined in advance, as . _h _ GI .
. S,j ___ - _ I’J - 112 (3)
follows : g (1-GJ)
Qout - __C1lout (1) [ : Measured reflection coefficient at the output
ain (L= Calout) of six-port junction.
M out = Aout (2 For full vector calibration and de-
bout embedding purposes, i, e. to transfer the

Where G and G are the calibration measurement’s reference plane for the inputs of
parameters characterizing theotwort network  the six port junction to the DUT, several
constituted by the six-port junction when the established techniques such as TRL or QSOLT
four reading ports are ternaited by thefour [4, 5] can be used
power/voltage sensors. These parameters have For the measurements of the source and
to be determined in advance. load impedance seen by the DUT (see figure 3),

Mot is the measured reflection the setup is configured by opening the first loop
coefficient at port 2 of the six-port junction (see Which automatically close the second loop. The
figure 1) source (load) impedande (M) is measured by
routing the signal generator via the transfer
switch to port 2 (port 1) and sampling both
R RRR incident and reflected wavesyadrt 2 (port 1) to
be measured by the six-port junction using the

i " """ ﬁ equation 1.
= i
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IV. Setup Description

The block diagram of the proposed
SPANA is shown in figure 3. For S paratar
and power flow measurements, the loop 1 is
closed using the primary switch network and the
incidents and/or reflected wavesad bare
sampled via two-dual dictional ouplers.
Using the secondary switch networkaad b
are routed to the input and output ports of the
six-port junction respctively. The S parameters
S, of the DUT, defined at the two reference
ports of the six-port junction are obtained by

Figure 3: SPANA Bk Degyam |

V Measurement Results

Based on the proposed method, a
prototype is designed and built which covers
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UHF, L and S frequency bands. To validate the
approach and to assess the precision of the
developed setup, a set of passive autive B

Fig.6a: Nec76084 dB(S21) : ANA vs SPANA
[ [ N A R R B R |

devices are measured and the results ar

1=

compared to those obtained using the HP 8753L

network analyzer over 0.9-2.7 GHz. Figure 4 /%= |

shows the § parameter of 2dB, 10 dB, 6 dB

and 3 dB pad attenuators. Figure 5 shows S ma -

and S, of the NE 76084 G&sFET. Figures 6a

and 6b show the magnitude and phase,pbf 5 N -

the NE 76084 at 3= 3 V and § = 15 mA. 800

Fig.4: Passive devices S21 : ANA vs SPANA
Span:
2.321
Mag

80 '

SPANA Phase -
T 10/

Freq

Fig.6b : Nec76084 Phase(S21) : ANA vs SPANA
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Fig.5: nec 76084 S11,522 : ANA vs SPANA
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VI.Conclusion
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The developed system is relatively a low
cost system, it can be used for S measurements,
power flow measurements, source and load
impedance measurements. This three
capabilities permit also a full large signal
characterization (lakpull) of active devices. In
addition the system uses only one six-port
junction to perform relative wave measurements
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