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Calibration of HP-346B Noise Sources at 1.3-1.7 GHz 

S. Weinreb

Two HP-346B avalanche diode noise sources were compared against NRAO

liquid-nitrogen noise standard LN1 using the test setup shown in Figure 1.

The noise standard LN1 has previously been compared with two Maury Microwave

MT7118A liquid-nitrogen standards with agreement within + 0.5K as described

in NRAO Technical Note #101. An 0.5K temperature error corresponds to an error

in excess noise 'ratio (ENR) of 10 log(220.5/220) = .01 dB.

The HP-346B sources had APT 3.5 male output connectors and were attenuated

by an HP-8493B coaxial pad with attenuation measured with an HP-436 digital

powermeter; the attenuation at 100 MHz frequency steps from 1300 to 1700 MHz

was 19.90, 19.89, 19.91, 19.93, and 19.92 dB. The return loss of the attenuator

at its female and male connectors was 36 + 1 dB and 27.5 + 0.5 dB from 1 to

2 GHz. NRAO LN1 has return losses of 39 + 1 dB at its cold port and 33 + 1 dB

at its hot port in the 1.3 to 1.7 GHz range. The receiver utilized a NRAO

cooled GASFET amplifier with fx., 9K noise temperature as described in NRAO

EDIR #220. The receiver input return loss was 20 + 2 dB from 1.3 to 1.7 GHz.

Neither the phase of reflection coefficients nor the receiver noise parameters

were measured; thus no corrections have been made for mismatch errors. However,

since the reflection coefficients are so small, a maximum ENR error of .05 dB

is expected from mismatch.

The NRAO Apple program, NOISECAL 2, was used for the measurements. The

hot load is first connected and the receiver output, corrected for detector

zero offset, is measured at 50 frequencies between 1 and 2 GHz. This is

repeated with the cold load applied and the receiver noise temperature is then
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computed. The HP noise source plus attenuator is then connected and receiver

output is measured with the noise source off and then on. This on/off

switching was performed in two ways - statically or unmodulated and modulated

at a 0.8 second on, 0.08 second blank time, 0.8 second off, 0.08 second blank

time cycle.

A typical printout is shown in Figure 2 and a summary of results is shown

in Table I. In conclusion:

. HP-346B, S/N 1935A00153A, has ENR 0.22 dB lower than calibrated by

HP on October 3, 1979.

2. HP-346B, S/N 2037A00772, has ENR 0.28 dB higher than calibrated by

HP on July 1, 1981.

Both sources show less than .07 dB variation with frequency from

1300 to 1700 MHz and little variation between static and 0.57 Hz

modulated operation.
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15.64 1 15.62

TABLE I - Results of Noise Source Calibration

HP-346B HP-346B

S N 1935A00 53A SIN 2037A00772

UNMOD 1 MOD UNMOD
REPEAT

Measured ENR

1300 MHz

1400 MHz

1500 MHz

1600 MHz

1700 MHz

AV, 1300 - 1700 MHz

HP CAL ENR

1000 MHz

2000 MHz

AV, 1000 - 2000 MHz

15.34

15.36

15.43

15.40

15.41

15.39

15.67

15.56

15.61

15.41

15.39

15.43

15.39

15.41

15.41

15.40

15.28

15.36


