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General
Two programs have been written for the HP 9825 calculator to assist in

measuring, plotting and storing receiver noise temperatures, calibration sig-

nal levels, and receiver gain.

Equipment

The equipment required is the HP 9825 calculator with the String-Adv.
Programming ROM and the 9862A Plotter - Gen 1/0 Extended I/0 ROM. The 9862A
Calculator Plotter is used for plotting the receiver noise temperatures. The
receiver output power is measured with an HP 436A Power Meter with Option 022
connected to the calculator with the HP IB Interface 98034A. The power sensor
is the HP 8484A which measures a maximum power of 10 microwatts.

Program Description

The Receiver Noise Temperature, Calibration, and Gain program uses the
digital power meter to measure the receiver power output with three different
input conditions. These are (1) hot load, (2) cold load and (3) cold load with

calibration signal.

The calculator then computes the receiver temperature

TREC = [(H-C)/(A/B-1)] -C
where: is the Hot Load Temperature (Kelvins)
is the Cold Load Temperature (Kelvins)
is the Receiver Power Out Hot Load On (watts)
is the Receiver Power Out Cold Load On (watts)
is the Receiver Power Out Cold Load + Cal On (watts).
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The calibration signal level is computed as:
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TCAL = (H-2C) (D - B)/(A - B) ">ﬂ"g"”m
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The gain is calculated from the change in power out divided by the change

in power in.

GAIN = K + 10 log [(A - B)/[1.38 x 10723 x (H - C)(F x 106)]] dB

where F is the IF Frequency Bandwidth in MHz
and K is the IF Attenuation in dB.

The program can store the receiver data for T REC, T CAL, and GAIN at 10
different frequencies and then plot and tabulate the data vs. frequency. (See
sample plot.)

The receiver data can also be recorded on tape and then retrieved and
plotted at a later time for comparison purposes. The program updates the file
number each time data is recorded. Up to 150 receiver data records can be
stored on the tape. An alpha-numeric identified must be assigned to each re-
ceiver data record.

The Receiver Data Plot program is used to retrieve and plot recorded re-
ceiver data. The user-selected operations are:

(1) LIST DATA FILE, which prints a list of the file numbers
and the associated alpha-numeric identification;

(2) LOAD DATA FILE which loads the data from a designated
file number on a tape to memory; or

(3) SEARCH DATA FILE which locates the requested file by
using the alpha-numeric identification and loads it

into memory; and



(4) PLOT which uses the receiver data loaded into memory

to prepare a plot of T REC vs. frequency and tabulate

the GAIN and T CAL for each frequency.

Operating the Receiver Noise Temperature, Calibration and Gain Program:

Connect the digital power meter to the calculator using the HP-IB plug
and cable. Turn power meter on and check calibration. Turn the calculator
on. Then insert the tape 8/4/81 RECEIVER MEASUREMENTS. Type &dp 1 and
press EXECUTE. When the display reads "T HOT (K)?", type the Hot Load
Temperature. Then enter the cold load temperature and the IF bandwidth in
MHz in response to the displays "T COLD (K)?" and "BANDWIDTH MHZ?".

The next section of the program zeros the power meter. The display
reads "Remove power from sensor.'" After the sensor is disconnected, press
CONTINUE and the power meter zero will be set. Press CONTINUE again if it
doesn't reset the first time. 'Connect Sensor-Set Level - Press fl1" is then
displayed. Connect the power meter to the receiver IF output. The maximum
level the power meter can read is -20 dBm (1 x 107° watts). The display
will indicate the power level in watts. To proceed, press special function
key f1 labeled LEVEL OK. When the calculator displays "FREQUENCY - MHZ?",
type in the number and press CONTINUE. If you are going to make a plot, the
frequencies must be in ascending order.

The total IF attenuation in decibels is entered when "IF - ATTENUATION"
is displayed. This number is used in the calculation of the GAIN. If the
same IF attenuation is used for a set of measurements, it only has to be
entered the first time it is requested. Press CONTINUE and the calculator
will display "HOT LOAD - CAL OFF". When the hot load is connected to the
receiver input, press CONTINUE. The calculator displays the measured power,

averages 10 measurements, and displays the average. Then it displays



"COLD LOAD - CAL OFF". Connect the cold load and press CONTINUE. When 'COLD
LOAD - CAL ON" is displayed, switch the CAL ON and press CONTINUE. The calcu-
lator prints the frequency and computes and prints T REC, T CAL and GAIN. It
then displays '"Select Operation'. If you want to repeat the measurement at
the same frequency, press key £2, REPEAT. The calculator goes thru the mea-
surement again. When "Select Operation" is displayed, you can go on the next
frequency by pressing f3, NEXT FREQUENCY. Measurements can be made at 10
different frequencies and are stored for plotting or recording on tape. When
you press the RECORD key, the display is "To Record Data - Enter Identifier'.
Type in any combination of letters or numerals up to 15 characters including
spaces. The calculator will then determine the next data file number, record
the file number and the identifier, and record the data.

When PLOT is selected, "Set Up Plotter - Press Continue' is displayed.
Set the lower left and upper right on the paper and press CONTINUE. The axis,
data and labels will be plotted. When "PLOT TITLE" is displayed, the plotter
is in typewriter mode and a title can be added. Push STOP when you are
finished typing. The GAIN and T CAL can be added to the plot by pressing

CONTINUE as indicated by the display. After making the plot when "Select
RECORD or NEW DATA" is displayed, you can record the data on tape by pressing

f4, RECORD or take a new set of measurements by pressing f1l1, NEW DATA.

Operating the Receiver Data Plot Programs:

Turn the calculator on. Insert tape 8/4/81, RECEIVER MEASUREMENTS, type

L press EXECUTE.

When the calculator displays '"'Select Operation'" you can press f6, LIST

DATA, f7, LOAD DATA, or £8, SEARCH DATA.

Selecting LIST DATA gives a printout of Data Files and Identifiers. If



LOAD DATA is selected, the calculator displays '"Data File No,?". Enter the de-
sired data file number and press CONTINUE. The calculator will display

"Data File 'No.' -- 'Identifier' Loaded". After the data is loaded into the
calculator memory it can be plotted. The plotting operation is the same as
described in the previous section. The only difference is that the plot is
labeled with the data file identifier.

If "SEARCH DATA" is selected, the calculator displays ''Data File Identi-
fier?". When the identifier is entered, push CONTINUE. The calculator loads
the data file list located in file 3, searches the list to find the file
number, and loads the file into the calculator memory. It displays "'Data File
## —— Identifier Loaded". When "Select Operation" is displayed, the data can

be plotted by pressing key £9, PLOT.

Marking and Recording the Programs on Tape

Each user should prepare a separate tape to assure that his receiver data
files are not erased. Insert a new tape into the calculator and press REWIND.
The tape will be marked with file 0 of 500 bytes for the special function keys.
Files 1, 2 and 3 will be 5000 bytes for the programs and data file list and
files 4 thru 154, 500 bytes long for the receiver data. When the tape stops,
perform the following operations:

(1) Type mrk 1, 500 and press EXECUTE.
(2) Type mrk 3, 5000 and press EXECUTE.
(3) Type mrk 150, 500 and press EXECUTE.
(4) Press REWIND.
When the tape stops, remove it and insert tape labeled 8/4/81 RECEIVER

MEASURMENTS.



(5)
(6)
(7)

(8)

€))
(10)
(11)
(12)
(13)
(14)
(15)

This

Press LOAD 1 EXECUTE.

Press RUN. (This loads special function keys.)

Press CONTINUE, CONTINUE, CONTINUE.

Remove 8/4/81 tape and insert new tape.

Press RECORD 1 EXECUTE.

Type rck 0 EXECUTE. (This records special function
keys on file 0.)

Insert 8/4/81 tape.

Press LOAD 2 EXECUTE.

Insert new tape.

Press RECORD 2 EXECUTE.

Press ERASE EXECUTE.

Press special function key £5, EXECUTE.

last step loads the proper number into the data file list

(file 3) so that the first data file begins with file 4.
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