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1.0

INTRODUCTION

A system investigation into reduction of IF transmission
compression has resulted in discovery of a number of problems
difficult to solve. The reduction of compression required to
facilitate accurate direct Front End noise temperature measurement
after the final narrow band filters in the spectral line mode is
shown to be impractical because of cumulative compression errors,
measurement errors, amplitude changes versus filter selected, and
IF transmission signal plus noise to noise ratio errors. An
alternative indirect method is required.

A precision compression measurement system with repeatable
errors on the order of a few tenths of a percent is also presented.

An automated system for general application is proposed.



2.0 DEFINITION OF TERMS
The relationships of measured voltages to the Front End
TSYS/TCAL
driver systems. When dealing with compression the reduction in

ratio is presented for both the F4 and T5C baseband

percent increase in power is more convenient than the inverse

TSYS/TCAL ratio.
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3.0 COMPRESSION EFFECTS

The effect of compression on the measurement of Front End

noise temperature is described.
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4.0

SIGNAL PLUS NOISE TO NOISE RATIO EFFECTS
Although it is desirable to include S ; N degradation due to

the IF transmission system in the overall antenna noise temperature
measurement, it is required to treat it as a seperate error for
system diagnostics. It will have an effect on measurement similar

to that of compression.
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5.0

REQUIRED INTEGRATION TIMES
Because of the narrow bandwidths in the spectral line mode,
averaging times on the detector output voltage measurements have

a significant effect on a precision measurement of antenna noise
temperature.
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6.0

ACTUAL SYSTEM RESULTS

Most of the compression in the VLA IF transmission system
occurs in the T1 Modem Mixer when in transmit. This was previously
described in VLA Electronics Memorandum No. 197, "Modem T1 Compres-
sion, Early Measurements, Optimization of Channel Selection, and
Recommendations”, W. E. Dumke, October, 1980.

Because of less waveguide loss than originally planned
however, this can be reduced by lowering the modem transmit level
to allow for 20 dB S + N/N at each D rack for each Front End rack
IF signal. This was attempted with antenna 7 (close to the
center of the Wye) in an effort to diagnose other errors. Errors
were discovered due to a number of causes. Note that in these
measurements the F4 is assumed perfect, which it definitely is

not, nor will it be stable with time due to detector design.
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7.0 PRECISION COMPRESSION MEASUREMENT

A system was developed for T5 baseband driver compression

measurement over a 19 dB dynamic range. Of extreme importance to

success are:

1.

&SHowN

Linearity in power meters.

Simultaneous input and output power measurement.
Adequate integration time.

Use of broadband noise power rather than sine wave
power.

Suppression of harmonics from source.

Repeatable step attenuators.

Accurate absolute power measurement to set reference levels.
Adequate input isolation from step attenuators.

Four place digital readout for 0.1% maximum error.
Operation at high ranges on both power meters.

Zero reset of power meters and measurement from lowest

level first to minimize drift effects.

An example is given in the following pages. Approximately % man/

day of calculations are required for one measurement.
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8.0 AUTOMATED COMPRESSION MEASUREMENT
A proposed system is presented that would be compatable with
a number of different RF systems. Interchangeable components are

within the dashed lines.
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