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contained in this license agreement.  

This software is provided by DMT ñas isò and any express or implied warranties, including, but not 

limited to, the implied warranties of merchantability and fitness 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, 
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Trademark Information  

All Droplet Measurement Technologies, Inc. product names and the Droplet Measurement 

Technologies, Inc. logo are trademarks of Droplet Measurement Technologies, Inc. 
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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. 

 

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  Product Description  

The SP2 software is designed in LabVIEW, a program that provides a user -friendly 

virtual instrument panel for the control, data display, and data logging of the SP2 

instrument. This manual describes version 4.2.0 of the SP2 software.  

 

To start the program, double -click on the SP2 icon on the desktop. The SP2 Tab is the 

displayed upon start -up. Several other tabs are displayed at the top of the screen.  

Clicking on these tabs will bring up different displays, as follows:  

 

1. SP2 Tab ð Graphs SP2 spectra and up to six user-selectable channels on three 

time -series charts  

2. Controls Tab ð Controls the sample flow, sheath flow, laser settings, 

thresholds, and other channels, and monitors the housekeeping channels.  

3. Status TabñDisplays information about the SP2 software, including output file 

locations, error logs, alarms, and configuration settings.  

4. Config TabñAllows the user to view and edit the settings for the SP2 software.  

5. Sequences TabñAllows the user to view and run sequences. 

6. Utilities Tab ñProvides access to utilities such as the data and housekeeping 

readers.  

 

The top of the screen, above the tabs, displays key information about the program. 

The Alarm button indicates whether an alarm is currently active. When the button is 

red, an alarm has been generated; a green button indicate s normal operation. Yellow 

indicates a warning: an Alarm condition has been met, but the òMin Timeó required 

has not yet elapsed. The Do Not Write to Data File / Write to Data File  switch allows 

the user to control whether acquired data are currently writt en to a file. Clicking on 

the Press to Start a New Data File button will start a new data file, and the name of 

this file will appear in the Data File  field on the SP2 Tab. To the right of these 

buttons and switches, the screen displays the current date an d time.  

 

1.1 Program Architecture 

The SP2 software program consists of several different loops or sub -programs, as 

follows:  

 

 Control ProgramñThis loop starts and stops the other modules, updates the 

displays, controls the instrument set  points, watches the alarms, and otherwise 

supervises the operation of the entire system.  

 Housekeeping ProgramñThis loop acquires housekeeping data from a number of 

sources at the rate specified in the Config tab. 
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 Data Acquisition LoopñThis loop acquires data for particle even ts. Data is 

acquired in buffers of typically 500,000 to 1,000,000 points in each chann el, 

with 200 to 4 00 ns between each data point.  This loop acquires data 

continuously and passes the data buffers to the Data Processing Loop. 

 Data Processing LoopñThis loop examines the data buffers acquired by the 

Data Acquisition Loop and identifies events within those buffers. It extracts the 

events, saves them to disk, and supplies them to th e Control Program for 

display. If data loads are high and the CPU cannot keep up with this processing , 

some buffers fro m the Data Acquisition Loop will be ignored and the duty cycle 

of the acquisition will drop to less than 100%.  

 

In addition, t here are a Data Reader, Housekeeping Reader, a Log Reader, and other 

utilities . These are integrated into the main program in the Utilities  menu item , and 

the Data Reader and Housekeeping Reader can also be run as separate programs. 

 

1.2 Channels 

SP2 software records both data channels and housekeeping channels.  

 

Instrument s that use a National Instrumentsõ PCI-6110 board are limited to four data 

channels, while those using a PCI-6133 board allow up to eight data channels. 1 The 

PCI-6110 board channels typically include Scattering, Wide -Band Incandescence, 

Narrow-Band Incandescence, and Split Detector. The PCI-6133 board channels are the 

same but feature a high and low -gain reading for each channel.  

 

Housekeeping channels record auxiliary data and parameters such as flow and 

temperature readings.  

 

A glossary of data and housekeeping channels appears in Appendix C of this manual.  

 

1.3 Getting Help from Within the Software 

Context-sensitive help is available for many SP2 features. To access help, press CTRL-

H and hover the cursor over the area in question . 

 

In addition, there are help sections on the Config tab. These sections explain the 

functions of the various parameters.  

                                            
1
 The 6110 board has four channels and 12 bits, and can acquire data up to 5 MS/s.  It was 

used in the original SP2 systems.  The 6133 has eight channels and 14 bits, and it can 

acquire data at up to 2.5 MS/s. It is used in more recent SP2s. 
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1.4 Note on Terminology 

In the SP2 4.2 software, the configuration parameters define a Primary  channel and a 

Secondary channel. Normall y, the p rimary channel is Ch 0, the scatter signal, and the 

secondary channel is Ch 1, the incandescent signal. The p rimary trigger is alway s used 

to find events, while the secondary trigger is optional.  Warning : The SP2 program 

assumes the primary channel is the scatter signal and the s econdary channel is the 

incandescent signal. Associating other signals with these channels will result in mis -

labeled output channels, e.g. the channel labeled òscatter concentrationó will 

actually store the concentration based on this other signal attached to the Primary 

channel.  

 

The SP2 4.2 software refers to scatter and i ncandescent events. Although these 

concepts are very similar to primary and s econdary channels, they are not identical 

and hence are given dif ferent na mes. In particular, a s catter event is one which has a 

signal above the threshold on the primary channel but NOT on the secondary channel. 

An incandescent event i s one that has a signal on the secondary channel, regardless of 

what is on the p rimary channel .  

 

Scatter and incandescent events are used in calculating scatter and incandescent 

concentrations. The user can also apply filters so as to save only scatter or 

incandescent particles, or to s ave only a fraction of particles; see section 6.5.2.5 . 

 

Note that  the real -time calculations of scatter and i ncandescent concentrations are 

intended only for first -look purposes. These calculations do not perform any filterin g 

to remove noise peaks or to otherwise validate the events. They are useful for 

observing the current operating conditions, but should not be considered as 

publishable data.  

 

Also note that before version 4.0.3, the softwareõs scatter calculation used all  events 

that had a signal on the p rimary channel, and hence included many of the 

incandescent particles.  

1.5 About Sequences 

A powerful new feature of SP2 4.2 is the ability for users to define Sequences. 

Sequences are sets of actions the user creates and the software then performs 

automatically, much like macros in Microsoft programs. Sequences can be created on 

the Config > Sequences tab or in the Sequence Editor or Auto Sampler Sequence 

Generator  in the Utilities menu item . After sequences have been defined and 

configured, the user will need to restart the program for these changes to take effect. 
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Users can then start and stop sequences using the Control tab. Keep in mind that the 

state of a Sequence is logically different than the state of the sub -system that it 

controls. Take the example of a Sequence that turns a series of pumps on through a 

set of timed steps. While this Sequence is running, the pumps are turning on, sp eeding 

up to their nominal rate, etc. When the Sequence finishes, the Sequence will be off, 

but the pumps will be On. Do not confuse the state of the Sequence with the state of 

the subsystem it is controlling.  

 

Also note that stopping a Sequence that is running is different than undoing the things 

that the sequence did. For example, consider a Sequence that steps the laser power 

through a series of levels at defined time intervals. If this Sequence is written 

correctly, when it finishes, it will have left  the laser power at a known level. 

However, if the Sequence is running and the operator stops the Sequence, the laser 

power will be left at w hatever value it currently has . 

1.5.1 About Exit Steps 

One way around the laser -power issue described in the previous par agraph would be to 

use the Exit Step feature of Sequences. The purpose of an Exit Step is to specify a step 

that should be taken whenever a sequence ends. In this case, the user could define an 

Exit Step that logically undoes the action that the Sequence d id. The Exit Step could 

set the laser to a specific power level , thus undoing the last power level set by the 

Sequence. No matter how the Sequence finishes or is interrupted, the laser will then 

be at a known power level when the Sequence is no longer runn ing. 

 

As another example, the user can specify an Exit Step to send the Auto Sampler probe 

to the òhomeó position. This will ensure the probe is not left in a sample vial if the 

auto sampler sequence is interrupted and does not complete nor mally.  

 

Note that Exit Steps will execute if the sequence has finis hed or if the user stops the 

sequence using a button on the Control tab. They do not execute if the sequence was 

stopped because the program was quit or restarted.  

1.5.2 Running Sequences Concurrently 

In general, sequences can be run concurrently. However, if multiple sequences act on 

the same objects, they generally should not be run at the same time. In particular, 

sequences involving the Auto Sampler should be run one at a time, with the first one 

stopping before the next one starts.  
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1.6 Communicating with the Video Monitor 

For more recent SP2s with a built -in computer, if the SP2 computer is booted without 

a video monitor connected, the computer will default to a video mode that will not 

communicate with most monitors. To reset the video mode when you later have a 

monitor present, reboot the computer and do either one of th e following:  

 

While the system is booting: Press <F8>. The computer will display a start -up screen. 

Tab to ENABLE VGA MODE, press <Enter>, then hit <RETURN> when the computer asks 

to boot to Windows XP.  

 

After the system has booted: Wait until Windows XP has finished loading, which should 

take about a minute. Press <CTRL><ALT><F1> simultaneously. The monitor should 

begin functioning normally.  

2.0  Taking Data for the First Time  

SP2 components must be set up and turned on in a specific order. For details, see DOC-

0171, the SP2 Operator Manual. 

 

3.0  Changing and Saving Config uration  Files  

Information on the Config tab is intended for reference only.  Do not change the 

configuration without first contacting DMT, as changing the configuration can cause 

the system to malfu nction.  

 

To change a configuration file, click on the Config tab. Then click on Load a File. Select 

the configuration (*.ini) file you would like to load. If you would like to designate this file 

as the one the program uses upon start-up, click Mark Curren t Config as the Start -up 

Config. Otherwise, the next time you restart the program, the configuration will revert to 

the default start -up. 

 

To save changes you have made to the SP2 program configuration, click on Save Config 

Asé and then designate a name for the configuration file. This file that was saved will now 

be shown as the òConfig File Being Viewed.ó If you would like this file to be used every 

time the program starts up, click Mark Current Config File as the Start -up Config.  Note 

that the program will not use any new configuration values until it is restarted.   
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4.0  Creating User -Defined Calculations  

The SP2 software provides two ways for users to define calculations for use within the 

program. For relatively simple operatio ns, users can define their own calculated 

channels as described in section 4.1. For more complex operations, users can import 

LabVIEW routines for use within the program.  

4.1 Creating Calculated Channels 

Suppose you want to create a òTotal Conc.ó channel. You might do so by following the 

steps below: 

 

1.) Click on Config > Calculations .  

2.) Click on the top green button  in the Insert  column. 

3.) Under Calculated Channels , in the Name field, type òTotal Conc.ó 

4.) In the Formula  box, type the following text:  

 

Scatter. Conc. (#/cc) + Incand. Conc. (#/cc)  

 

5.) Click Save Changes. 

6.) Click Restart Program.  

7.) Go to the Control tab. If you scroll down to the bottom of the  housekeeping 

channels, you should be able to see the òTotal Conc.ó channel (Figure 1).  

 



Software Manual, Single Particle Soot Photometer 

 

DOC-0092 Rev D 1 2  
© 2011 DROPLET MEASUREMENT TECHNOLOGIES, INC. 

  

 
Appendix F contains a list of all the functions available  for use in calculat ed channels.  

4.2 Using Pre-defined, LabVIEW-based Calculations 

The SP2 program allows users to import LabVIEW routines for use within the program. 

The following steps describe how to import SP2 softwareõs built -in òChannel Averageró 

function. This function is then used to average Scatter. Conc.  (#/cc)  readings over 

sixty samples. Such averaging can be useful to eliminate noise.  

 

1.) Click on Config > Calculations.  

2.) You should see Channel Averager.vi listed under òAvailable Calculations.ó 

(If for some reason the vi is stored elsewhere, move it into the C: \ DMT\ SP2 

Support \ Calculations  directory.)  

3.) Double-click on Channel Averager.vi .  It should appear in òDefined 

Calculations.ó  

4.) With Channel Averager.vi  still highlighted, click on the first gray box 

listed under òInput Channels,ó and Select Scatter . Conc. (#/cc) . See Figure 3 

and Figure 8. 

 

 
Figure 1: New Calculated Channel 
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Figure 2: Selecting Input Channel, Step 1 
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5.) Under output channels, name the output channel Scattering Avg (#/cc)  (Figure 

4).  

 

 
Figure 3: Selecting Input Channel, Step 2 
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6.) Set Num to Avg to 60.  

7.) Click on Save Changes in the upper right.  

8.) Click on Restart Program in the upper right.  

9.) Go to the Control tab. The new channel should be visible at the bottom of the 

housekeeping channels on the right. You may need to scroll down to see it.  

 

 

 

 
Figure 4: Selecting the New Output Channel 
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4.3 User-created LabVIEW Calculations 

In addition to using the calculation routines provided by DMT, the operator can create 

new calculations if they have a copy of LabVIEW 2010. To do this, open one of the 

existing calculation VIõs in LabVIEW as a starting point. Edit the calculation VI and give 

it a new name. Put the resulting new VI and all necessary sub -VIõs in the C: \ DMT\ SP2 

Support \ Calculations  directory. When the SP2 program is restarted, the new 

calculation VI will a ppear in the Available Calculations list. Note that for operator -

created calculations to function correctly in the SP2 program, the interface to the 

calculation VI must not be altered. E.g., the new calculation VI must have the same 

connector pane with the  same data types. Its overall function must be similar, with 

the data being indexed the same way and producing the same sort of array of output 

data with the new calculations added to the input data array. The Description  text 

box should be filled in with relevant text that is made to be the default value for that 

indicator.  

 

 
Figure 5: New ñScattering Avgò Channel 
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5.0    Creating Sequences  

If your system does not have an Auto Sampler, or if you wish to create sequences that do 

not involve the Auto Sampler, skip to section 5.2. 

5.1 Creating Auto Sampler Sequences 

5.1.1 Preparation 

If your system includes an Auto Sampler, follow the steps below before using the Auto 

Sampler Sequence Generator.  

 

1.) Make sure the Auto Sampler configuration  is set: 

a. Go to the Config > Laser & Auto Sampler tab.  

b.  Make sure the Enable/Disable A -S Control  switch is set to Enable.  

c. Make sure the COM Port, Columns and Rows parameters are properly 

set. See section 6.5.6. 

d.  If you make changes on this tab, click on Save Changes and Restart 

Program for the changes to take effect.  

 

2.) Make sure that the A-S Timer channel is created:  

a. If this channel is created, it will appear near the bottom of the channel 

list on the Control tab.  

b.  If it is not created, go to the Alarms & Timers  sub-tab of the Config 

tab.  Add a Timer channel named òA-S Timer.ó 

 

3.) Make sure the three Auto Sampler manual channels are created:  

a. Go to the Contr ol tab. Under òControllers,ó the top three channels 

should be Start Sample #, End Sample #, and Samples Left.  If these 

channels are displayed, go to step three. Otherwise, proceed with the 

steps below. 

b.  Go to the Config > Flow tab. Create any of the three c hannels that has 

not yet been created  within the Controllers array . Type should be 

manual in each case. The Initial Setpoint can be zero for all three 

channels. See Figure 6. 
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c. Press Save and then Restart Program.  

5.1.2 Running the Auto Sampler Sequence Generator 

After the Auto Sampler has been configured and the three manual channels have been 

created, follow the steps below to use the Auto Sampler  Sequence Generator. 

 

1.)  Click on the Utilities menu item and select  Auto Sampler Sequence 

Generator .  The Utility tab should become active with the Auto Sampler 

Sequence Generator loaded. 

 

1.) Fill in the desired parameters for the Auto Sampler Sequence. See section 6.6.1 

for more descriptions of these parameters. Be sure to fill in the Sequence 

Name parameter.  

 

2.) Press the Add to Current Config  button in the Auto Sampler Sequence 

Generator. This will add the currently defined Auto Sampler Sequence to the 

configuration that is running.  Note: You do not need to restart the program at 

this point.  Adding a sequence with this method is the only time that the 

 
Figure 6: Creating a New Controller Channel 








































































































































































