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All rights reserved. DMT licenses PADS software only upon the condition that you accept all of the
terms contained in this license agreement. Each PADS license you purchase allows you to acquire
data on one computer only. Data can be viewed in playback mode on an unlimited number of
computers.

This software is provided by DMT fAas is0 and
limited to, the implied warranties of merchantability and fithess for a particular purpose are
disclaimed. Under no circumstances and under no legal theory, whether in tort, contract, or
otherwise, shall DMT or its developers be liable for any direct, indirect, incidental, special,
exemplary, or consequential damages (including damages for work stoppage; computer failure or
malfunction; loss of goodwill; loss of use, data or profits; or for any and all other damages and
losses).

Some states do not allow the limitation or exclusion of implied warranties and you may be entitled to
additional rights in those states.

Trademark Information

All Droplet Measurement Technologies, Inc. product names and the Droplet Measurement
Technologies, Inc. logo are trademarks of Droplet Measurement Technologies, Inc.

All other brands and product names are trademarks or registered trademarks of their respective
owners.

Risks of Installing Additional Software

Instrument computers from DMT are configured to acquire data in a reliable, robust manner.
Typically, such instruments are either not connected to a network or are connected to a small, local
network that is isolated from the internet, reducing the risk of viruses. Since anti-virus programs can
cause erratic behavior when run in the background on data acquisition computers, DMT does not
install anti-virus, anti-spam, or anti-malware programs. If you choose to install these programs, you
accept the risk associated with them in terms of potential performance degradation of the software
installed by DMT.
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For similar reasons, DMT recommends that you do not install or run other software on the dedicated
instrument computer.  Although the installation of some software may be unavoidable, it is
particularly important not to run other software while the computer is acquiring data.
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1.0 Introduction

The Particle Analysis and Display System (PADS) is a software package that interfaces
with all the instruments produced by Droplet Measurement Technologies (DMT) and other
leading instruments used in the atmospheric sciences. This manual describes the PADS
module for the 429 Telemetry display. The 429 Telemetry display allows you to view and
analyze data from several instruments simultaneously . It also allows you to feed selected
data to an ARINC 42%ort for use with an extern al data system.

For an explanation of the basic PADS setup and instructions on how to acquire data using
PADS, consult the PADS Operator Manua] DOG0116. This manual also gives definitions
for all the channels that the 429 Telemetry tab can display.

2.0 Configur ing the Display

Because the 429 Telemetry tab displays data from several different instruments, you

cannot use the 429 Telemetry screen to configure instruments . Therefore, the Configure
Instrument option on the Configure menu has been grayed ou. If you want to configure

an instrument that has data displayed in the 429 Telemetry tab, click on that
i nstrument 0 sandiseldet Configure dir@nent .

To configure the 429 Telemetry display and the ARINC 429 data transmission settings
follow the steps below.

1. Cl i ck ¢28Telerheayéd t ab.

2. From the Configure menu, select Configure Display. You will see the following
window.

DOC-0233 Rev C 5
© 2010 DROPLET MEASUREMENT TECHNOLOGIES, INC.



PADS Manual i 429_Telemetry Module

7429 Telemetry Display Editor
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¢

Figure 1: 429 Telemetry Display Editor Window

You do not need to modify the Display #.

Changing the Refresh Time allows you to set the time intervals for data di splay during
acquisition mode. You can choose any time that is equal to or greater than the
instrumentsd sample ti mes. (Choosing a ti me
since the same data will be displayed and sent over the 429 Telemetry port multiple

times.) If the instruments displayed on the 429 Telemetry tab have different sampling

times, setting the refresh time to that of the fastest sample time will give the best

results. In addition, the Refresh Time also specifies the time interval at which the 429

Telemetry data is sent over the ARINC 419 port.
The Card Number specifies the number of the plug -in card in the computer hardware.

The Speed field indicates whether ARINC 429 data is transmitted at high speed (100
Kb/sec) or low speed (12.5 Kb/sec).

The Telemetry On/Off button allows users to specify whether data should be sent over
the ARINC 429 telemetry port. When this button is off, no data are sent. When it is on,
the computer will relay the channels specified in the 429 _telemetry channels in the far
right table. The Telemetry On/Off setting selected on the Display Editor will be the
default setting when PADS opens. However, you can change the setting for the current
sampling instance only by using the same button on the main 429 Telemetry window.

DOC-0233 Rev C 6
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Selectable Charts and Tabular Data Displays

The Display Editor allows you to define sets of data that the 429 Telemetry window
displays. A set is basically a single configuration of the 429 Telemetry window . It
specifies items 1-7 that PADS uses in this display. (Figure 4 illustrates where the se items
appear on the 429 Telemetry display.) Note that any set can include channels from any

instrument in the system. For instance, you

and graphs LWC readings from various instruments. For information on channels and their
definitions, see Appendix A of the PADS Operator Manua] DOG0116.

The button to the left of item 5 allows you to specify how a given set should graph items
4 and 50 with respect to each other, or with respect to time.

The box in the bottom left of the Display Editor lists all the available data sets. You can
add sets and delete sets using the buttons above the box. When you add a set, you
specify the set name and all the item numbers using the controls in the box at the
bottom center of the display editor.

Note that all of these chart and channel parameters are also changeable from the 429
Telemetry main window, as discussed insection 3.0. Changing the parameters directly on
the 429 Telemetry display changes them for the current session only, while changing
them here on the Display Editor window creates parameter sets that are also available in
future sessions.

429 Telemetry Channels

The 429 Telemetry Channels table to the right of the screen allows you to specify
channel data to be sent over the ARINC 42%ort. Clicking on a row in the 429 Telemetry
Channels table brings up a list of all available channels, as shown in the figure below.

DOC-0233 Rev C 7
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CIPO_Bin_1
CIPO_Bin_2
CIPO_Bin_3
CIPO_Bin_4
CIPO_Bin_S
CIPO_Bin_6
CIPO_Bin_7
CIPO_Bin_8
CIPO_Bin_9
CIPO_Bin_10
CIPO_Bin_11
CIPO_Bin_12
CIPD_Bin_13
CIPO_Bin_14
CIPO_Bin_15

Figure 2: Selecting 429 Telemetry Channels

Using 429 telemetry channels allows you to capture these data using an external system.
You can add and delete 429 telemetry channels using the buttons beneath the channels
list. The scrollbar to the right of the 429 Telemetry Channels column allows you to move
quickly through the list of available channels. The cursor to the right of the scrollbar
allows you to specify where channels should be insert ed or deleted. For instance, if the
cursor is set as in Figure 3, pressing the Delete button would delete the telemetry
channel CCPSummary3_TotalED.
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Figure 3: 429 Telemetry Channels Scrollbar and Cursor
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PADS stores the telemetry channel names in C:\ Program Files \ PADS Telemetry
Output Channels.txt . This file is updated every time you change and save the
Telemetry Display configuration. The file is a simple ASCII text fi le, and it is an output
file only. The programmer of the data system that will be receiving the 429 Telemetry
data can use this file to determine the formatting of the channels being sent. There is no
mechanism for importing this channel list into PADS, so there is no need to edit this file.
It is for reference only.

Pressing the Reset to Defaults button will set the telemetry channels and their
corresponding labels and ranges to the default values. These values are designed for a
Combination Cloud Probe (CCP) configuration, with the first four PADS tabs assigned to
the Cloud Imaging Probe (CIP), Cloud Droplet Probe (CDP), Hotwire Liquid Water Content
Sensor (LWC), and CCP Summary tab, respectively.If the Reset to Defaults button is
pressed when PADS has a different configuration than stated here, the resulting channels
will have little relevance to what should actually be configured.

The 429 Label column indicates the label used to identify a channel in the ARINC 429
data stream. Each label must be unique, although labels do not need to be listed in a

consecutive order on the Display Editor screen.

labels do not necessarily conform to industry standards fifor instance, label 204 iden tifies
the default channel CCP Summary3_CIP Bin 5in PADS, while industry standard assigns
label 204 to barometric altitude. Likewise, users are free to assign labels to PADS
channels as they choose, so long as the same label is not assigned to multiple ch annels.

The Range (low/high) fields specify how PADS encodeghe real numbers recorded in data
channels into the positive -integer format that the ARINC 429 device requires. Likewise,
after transmission the range information is useful in decoding 429 telemetry data in an
external data system.

The PADS encoding uses the following conventions:

- For ranges with a | ow of 0O and a high

denotes a real number AB.CDE, where AB <= 65.

- For ranges with a low of 0 and a high of 655, an ARINC 429 val

denotes a real number ABC.DE, where ABC <= 655.

- For ranges with a low of 0 and a high of 655 3, an ARINC 429 val

denotes a real number ABCD.E, where ABCD <= 65%
- For ranges with a low of 0 and a high of 65553, an ARI NC 429 val
denotes a real number ABCDE, where ABCDE <= 655.

ue

of

ue

ue

of

- I'f a channel ds value must include negative

that shown above, and the low range should be the negative of the high range.
Thus a channel that could have values from -60 to +120, such as a temperature,
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should use the values -327 and 327 for the high and low ranges, so that values
such asdABC.DE to +ABC.DE can be transmitted.

Note: PADS uses the above conventions even though the ARINC 429 poractually uses 18
bits (for range of 0 8262143) rather than 16 bits ( for a range of 0 8 65535).

When you are done changing parameters on the Display Editor window, click on Save to
update the configurations or Cancel to revert to the previous configurations. After you
reset PADS, you will be able to see any changes by viewing the 429 Telemetry display.
Note that clicking Reset Program will clear out any data currently being displayed.

3.0 The 429 Telemetry Window

The 429 telemetry window displays channel data in numeric and graphical form. It also
provides information on the currently selected telemetry channels and whether
telemetry is on or off .

Numeric Data

The top of the Telemetry window displays three time -specific channels in numeric form .
These channels correspond to Items 1 8 3 on the Display Editor window (see Figure 1).
PADS displays the data values just to the right of the field listing the data channel names.
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Figure 4: 429 Telemetry Main Window

Chart Displays

The telemetry window contains two graphs. Items 4 and 5 determine the channels PADS

charts in the top graph. By default, PADS charts both of these channels with respect to

time. Iltem 4 is displayed in blue and has its legend on the left side of the graph. ltem 5 is
charted in red and has a | egend on the graphods

You can change default time -series setting upon start -up by pressing the 2 Chan vs. Time

button on the Display Editor screen. This ch anges the button so it reads Chan vs. Chan,

and the Telemetryds t op graph displays the two channel s
other. The Chan vs. Chan option charts Channel 4 on the x axis and Channel 5 on the y

axis.

Iltems 6 and 7 determine the channels PADS charts in the bottom graph. Item 6 is
displayed in blue and has its legend on the left side of the graph. Item 7 is charted in red
and has a |l egend on the graphos right side.
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