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This note presents the test program being developed to remedy the cause of unexpected readback value changes in some sensors of the

Neutral Particle spectrometer (NPS).

During the current run of the NPS, some values of crys-
tal temperature sensors had unexpected readback changes—
readback values changed to the readback values of adjacent
sensors, Fig. 1.

=] LivePlot 4.3 =@l

tik_cz_t_back 47
ez t back 48

cz_t back 49

ntlk_cz_t back 50

ntlk_cz_t_back 51

ez t back 52

ntlk_cz t back 53

ntik_cz_t_back 54

ntik_cz_t back 55

16
cz t back 56

2023.11.19 2023-1120 2023-11-20 2023.11-20 2023-11-20
18:00:00.00 06:00:00.00 12:00:00.00 18:00.00.00

FIG. 1. Screenshot of crystal temperatures.

To remedy this issue, a delay at the end of the loop in the
LabVIEW program was added to increase the time between
Keysight mainframe scans; however, the issue persisted.

A test program was developed, Fig. 2, with an added delay
between the scan of each channel to determine the feasibility
of this method and to determine the increase in the execution
time of each loop iteration.

The LabVIEW VIs that are used to send commands to and
receive responses from the Keysight mainframe, downloaded
from Agilent Technologies, require a list of channels that are
configured according to the type of sensor connected to the
channel. Each type of sensor requires its own VI type. There
is a 40-channel limit on the number of channels that can be
configured or measured using the same VI.

Agilent also has a VI that changes a delimited list of chan-
nels to an array of channels. Using the array of channels as the
input to a for-loop, a single-channel-per-loop iteration with
a delay between each iteration was configured and used to
measure the output of each loop iteration, which was then ap-
pended to an array.

To enforce execution order for multiple for-loops, another
for-loop for a second channel list was added and connected
using the error out connection of the Agilent reading VI in
the first for-loop to the error in connection of the Agilent con-
figuring VI of the second for-loop, ensuring the second for-
loop will not begin executing until the scan of the first-loop is
completed. The output of each loop iteration is appended to
an array. The delay time of the first loop is connected to the

wait command in the second loop so that both loops have the
same delay for each loop iteration.

o
i bezq
]
J
A Output A 2
—
m =1
-
(a) &
2 keysight-testervi
File Edit View Project Operate Tools Window Help
B @n
VISA resource name Output String Array
% USB0:0x0957::0x0507: = Jo T —
& B
STOP, i
String 2003
/007,2008,2009,2010 String 2 String 3
milliseconds to wait 2002 3010
;} 1000 Output Array Qutput Array 2
List 70 J21s 70 Ja2315
3008,3009,3010 22134 [22357
22.198 22.283
22078 [22225
22115 [2235
22134 2438
2259 [22.206
2235 [22500
22.208 [2624
(b) 22.36 22.35

FIG. 2. (a) Screenshot of test program block diagram, (b) front pan-
el. Output of each loop iteration is appended to an array.

The next step is to add more for-loops, combine the out-
put arrays into one large array, and calculate the minimum
amount of time that a delay between each channel scan will
add to program execution.



