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In tro duction

This report illustrates someinitial measuremenresultsfrom the new ARGUS system[1].
Its main focus is on simple measuremets of the ARGUS system, and is not intended
to be a detailed analysis. The documert is broken into two sections- the rst preseits
measuremets of a singletone, and the secondmeasureghe systemstability.

1 DDC Data Measuremen ts

The measuremets madein this sectionusethe following test setup: a test tone generated
by a HP8752Cnetwork analyzeris split eight ways and fed into the ARGUS RF inputs.

The tone has a frequencyof 1.5729855GHz and a power of -20dBm (measuredusing a
spectrum analyzer.) The tone passedhrough a variable attenuator (16dB to 106dB) and
then is antenuated another 12dB through a 8-way splitter. The output tone is then in

the rangeof -48dBmto -138dBm. The LO frequencyis setto 1572MHz.

In this section capture results from the DDC processorare shovn. The DDC is
con gured to have a decimation of 200 (5 £ 20£ 2) which reducesthe output data rate
to 20 MSPS/200 = 100kSPS.The BW of the output data is setto a little over 80kHz
usingthe DDC FIR Tter. DDC data can be captured from all channelssimultaneously
using the ARGUS system. All the DDCs have their digital LO setto 1MHz - thus the
expected output frquencyis 1.5729855GHz - 1572MHz - 1 MHz = -14.5kHz. Results
for the DDC samplecapturesare discussedbelow:

Figure 1(a&b) A capture of 1024complexDDC samplesis shavn in this Figure. The
IQ-tra jectories are perfectly circular due to the digital LO in the DDC. The RF
input power for this capture is setto -48dBm.

Figure 2(a) The 1024complex samplesare corverted into the frequencydomain using
FFT (with a Bartlett window.) The tone appearsat a frequencyof -14.5kHz. Note
the phasenoiseof the network analyzercan be seenat the baseof the tone.

Figure 2(b) The RF input power is decreasedn stepsof 10dB, taking a measuremen
at ead power level. The power of the tone in the FFT spectrum is then recorded
at eat power level. The range of power wherethe tone is visible above the system
noiseis approximately 80dB. Given that the ADCs are 8-bit the expected dynamic
rangeis around 42dB, plus the DDC decimation gain of 10log;,200= 23dB, plus
the additional gain of 30dB using a length 1024FFT, a total of 95dB.
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Figure 3(a&b) Finally the gain and phaseis plotted againsttime. The power di®er-
ence between channelsis lessthan 2dB. Note that 1024 samplesis equivalert to
1024/100k=10.2ms. All channelsappear to have a similar amourt of power noise
which probably suggestsit comesfrom the network analyzer. The phaseof eah
channel is also shavn with referenceto channel-0. The phasespreadis approxi-
mately 76 degreespr 4cm (at 1573MHz)which is possiblydueto the di®eren cable
lengthsin the splitter network. The phaseof eat channelis constart with time.

2 AR GUS System Stabilit y

The stability of the systemcan be measuredby integrating FFT results and measuring
the variance. In this experimert the input to the 8-way splitter is terminated and large
blocks of DDC data recorded. The number of DDC data points recordedwas 10 blocks
of 1 MS, a total of 10 MS (320Mhytes of data!) This represems approximately 100
secondsof data, although the data took approximately 330 secondsto record (for eath
acquisition it takes10 secondgo get the DDC data (@100kSPS)]12 secondgo write to
disk (32Mbyte/12v43Mbyte/second), and 11 secondgo display.)

In Matlab the data is broken in to 1024 sampleblocks (a total of 10240FFTs) and
integrated. After ead integration the varianceof the data (in the pass-band)s calculated.
No base-linecorrectionis usedsincethe passbandis approximately °at over this relatively
small band width. The DDC spectrum after 10240integrations shovn in Figure 4. The
varianceas a function of FFT integrations is shovn Figure 5. After approximately 5000
integrations (or, approximately 50 seconds)alf of the channelsstart to deviate from the
ideal 1/(number of FFTS) line.

Summary and Conclusions

This report has preserted and analyzed someinitial measuremets made with the new
ARGUS system. The DDC results indicated that the systemis performing well with the
expectedgain in dynamic range. The stability tests reveal that the systemis capableof
integrations of up to 50 seconds.Howewer, componerts suc asthe low noiseampli er [2]
and ampli- Tter [3] not integrate yet, sothesetests will be repeated.
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(b) Time domain represenation

Figure 1: 1024 complex DDC samplesare simultaneously acquired using the 8-channel
ARGUS system. The data is illustrated using (a) IQ plots and (b) time domain plots
(the rst 50 samples.)In this measurementhe output frequencyof the data is -14.5kHz.
The RF input power is -48dBm in this measuremen
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Figure 2. (a) FFT spectra of the raw samplescaptured in Figure 1. (b) Peak power
measuredfor an input tone of varying power (-48dBm to -138dBm,in stepsof 10dB.)
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(b) Time Domain PhaseMeasuremet

Figure 3: Gain and phasevariations over time of the ADC data. 1024sampless equivalert
to 1024/100kHz=10.24ms.Note that channelsare sampledsimultaneously
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(b) Closeup of the DDC Baselineafter 10240FFT Integrations
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Figure 4: Integration results from the ARGUS system: 10 mega-sample®f DDC data is
recordedand analyzed. Here 10240integrations of 1024-mint FFT data is shown.
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Figure 5: ARGUS variancetest: 10 mega-samplesf DDC data is recordedand analyzed.
In Matlab the data is broken in to 1024 sample blocks (a total of 10240FFTs) and
integrated. After ead integration the varianceof the data (in the pass-band)s calculated.
No base-linecorrectionis usedsincethe passbandis approximately °at over this relatively
small band width. The graphindicatesthat the ARGUS systemis stableup to 5000FFT

integrations (approximately 50seconds.)In this graphthe maximum varianceof channel-4
hasbeenusedto normalize all channels(i.e., they are not individually normalized.)



