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1.0 Product Description

The SP2 software is designed in LabMEW, 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 de sktop. The SP2 Tabis 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. SP2Tab 0 Graphs SP2 spectra andup to six user-selectable channels on three
time -series charts

2. Controls Tab 9 Controls the sample flow, sheath flow, laser settings,
thresholds, and other channels, and monitors the housekeeping channels

3. Status Tabf Displays information about the SP2 software, including output file
locations, error logs, alarms, and configuration settings.

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

Sequences Tabii Allows the user to view and run sequences.

6. Utilities Tab fi Provides access to utilities such as the data and housekeeping
readers.

o

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 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:

e Control ProgramfiThis 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.

e Housekeeping Progranti This loop acquires housekeeping data from a number of
sources at the rate specified in the Config tab.

DOC-0092 Rev D
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o Data Acquisition LoopfiThis 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 400 ns between each data point. This loop acquires data
continuously and passes the data buffers to the Data Processing Loop.

e Data Processing Loofi This 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 from 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.

Instruments thatuse a Nat i onal | PGH61ldOuboeednate dirdited to four data
channels, while those using a PCF6133 board allow up to eight data channels. * The
PCI6110 board channels typically include Scattering, Wide -Band Incandescence,
Narrow-Band Incandescence, and lit Detector. The PCH6133 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 inAppendix 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 CTRE
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.

! 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. Normally, 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 -

|l abel ed out put channel s, e. g. t he ¢ hvdlln n e |

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

The F2 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 different 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 is 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 patrticles; 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 s o f t w scatter@aculation used all events
that had a signal on the primary 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 canthen 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 0homdlis will ersura thegrobe 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 DOG
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 Current 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
A s and then designate a name for the configuration file.  This file that was saved will now

be shown as the 0Config File Being Viewed.

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.

DOC-0092 Rev D 10
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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
LabVIEWroutines for use within the program.

4.1 Creating Calculated Channels

Suppose you wa fddtal Gooc.6c rcenatnened .0 You mi ght do
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 0 Tot al Conc. 0
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 abl e (Rignprek.ee t he
DOC-0092 Rev D 11
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IE sp2 EEoE

Eile Utiities Help
Alatm Do Nt Write [ Write Data I 6 .
spz  Contral | Status | Emp— | Ty ‘ Uity | .Status D i Fress o Start aMew Data Fle | 7/13/2011 11:16:13 | "¢,
Controllers SetPoints ey Sheath Flov Sef {sccm) 758 )
Start Sample # o A Current Scatter. Conc. (#/cc) 315
r Set New Value ] ﬁ 3300 3301 -
End Sample # 11 Primary Threshold -2.59E+4
Samples Left ’r i} TEC Temp Secondary Threshald -2.9E+4
A
Sample Flow Set (veerm) 120 'Lﬂﬂp Control Set New Value _r) 27 27.008 Murn of Buffers 5
Sheath Flow Set (vcem) ) 1000 _ Hum of Particles G2
e L= W Written to File 523
Hum in File 8.87E+4
Thresholds Laser Current {ma) 3.3E+3
Primary Threshold -
A Laser Curr Setpoint {m#a) 3.3E+3
Sequences Set New Value . _r) o -25900.8
Laser Yolkage (W) 2.01
iG55 ) el 5 S, Secondary Threshold Laser Temp (C) 34
P Set New Yalue ] 9 a -28981 Laser TEC Temp (C) 27
to Hame. futo Th'SEShO"‘:'j Laser TEC Temp Setpoint 27
wery n Seconds
Aubo Sampler running, A Laser TEC Current (ma) 524
Press to stop A-5. Set Auko Threshold Time ] ‘r) 10 10
Alicat FC Set Poink {SLPM) 1
ngi:ﬁ;g& alicat FC Read (vol) 1.21
Alicat Flow Controller Alizat FC Read { ) 7
Al Alicat FC et Poirt (SLPM) | Lo o ees e
A-5 Pump On Set Hew Valus ) 3 1 1 Alicat FC Temp. (C) 28.6
Alicat FC Pres, {mbar) 845
A-5 Timer 123
A-5 Row a
A-5 Column 0
A-5 Depth 130
Set any output channel here,
. . -5 Sample [1}
i y.
Set Channel. \r) Start Sample # \FJ [1} A%Mﬂvlng a
Mote that changes made ko conkrol settings on this tab are NOT saved to the configuration File. Total Conc, 315 ~
The next time the program is run, the controls will start with the values currently saved in the configuration file.

Figure 1: New Calculated Channel

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.
| owi
function. This function is then used to average Scatter. Conc. (#/cc) readings over
sixty samples. Such averaging can be useful to eliminate noise.

The f ol

ng

steps

1.) Click on Config > Calculations.

describelt-hawoCbanmpbr AvE8P2ag:¢

2.) You should seeChannel Averager.vi Il i st ed \vaifaldeeQalcuaA i ons. 6
(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 bt shoul d appear [ 0
Cal cul ations. o

4.) With Channel Averager.vi

still highlighted, click on the first gray box

l i sted
and Figure 8.

under Ol nput Scattea.nCore.|l(#cc)d SeaFiglire Sel ect
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Help

:\D‘Irgi?eData Press to Start a New Data File II 7H8/2011 11:18:27 OCC

Program ‘ Acquisition | Housekeeping | analog In ‘ Flow ‘ Laser & Autn Sampler | Alarms & Timers  Calculations ‘ Communication ‘ Senuences |~RastartPrﬂgramJCSave Changes |

Alarm Do Nok Write
onkrol atus EqUENCES il il
sz | cortrol | Status | Seq Config |Ut‘\'ty | Status Data ba Filz

Ayvailable Calculations Caleulated Channels Insert Delste

Demo Calculation, vi ‘) Mame ITDta| Conc Formula

Scatter. Conc. (#/cc) + Incand. =
iZonc, (#/oc)

Available/Defined Calcualtions provide a mechanism for A
including calculated chanmels using algorithms and equations
that are not included in the SPZ system by Droplet
Measurement. Each item listed in Available Calculations is &
Lab¥IEW ¥I stored in C:\DMTYSP2 Suppart. Each of these Yis
must adhere exactly to the pattern defined by DMT For it to
function properly in the SPZ system, and must be written in
LabVIEM 2010, Double-clicking on an Awailable Calculation
adds it to the list of Defined Calculations, which will be used
when the SPZ system runs, Click on a Defined Calculation to
highlight it and display its parameters in the box below. The
patameters contain the name of the calculation, a description
{which is stored on the actual calculation ¥1), and a list of
Input and Output Channels. The Input Channels are
selected from a list of all the SP2 chanmels. The Dutput
Channels are given names and will be added ta the list of
channels in the P2 system. For more information on how to
create a new Calculation, open the Dema Calculation. i in
LabWIEMWY 2010,

1=

-
=
>

Marnz Farmula

El

Defined Calculations

]

Marnz Formula

Narnz Formula

LTI 1-T-T 1) %

=

Calculated Channels are virtual channels the values of which
are calculated from the current values of ather channels. Each
Calculated Channels has a MName and 3 Formula. The
Name is how the channel is refered to in the SP2 system, The
Calculation All Channels Formula is simple algebraic bext that can incorporate any

Murn to Beyvg
- A 3 0 ] number of other channel names, Examples of Formulas are
_ Mame | Channel Averager.vi r) 60 kY ITWHB (sec) shown below., Mote that the Calculated Channels are
Description l'nmestam— calculated in the order in which they appeat in the array to the
This calculator takes ane input channel — Global 2 P Ieft, For one Calculated Channel tao refer to anather, the
and averages it over N samples, ’r) 0 IE\apsed e referenced Calculated Channel must appear earlier (higher)
creating one outout channel, Nis - ; I— in the list than the channel making reference ko it,
Error Code
p IR DS "Globa\ 3 Ta calculate an average temperature based on several
\T_) i Time (sec) > ES ) 0 IF‘|E Turiber measured temperatures, the Following Formula could be used:
e Global 4 IE‘EC”D”‘CS Temp (C) (Top Temp (C) + Middle Temp (C) + Bottam Temp (CI)5
= 4 Jiuse Input o v
Cutput Channels ‘) 1 P ) Mote that the text entered in the Formula parameter does not
- obals Ipump Diode Povwer () include the Calculated Channel Name or an equals sign.
’r) 0 IVAG Crystal Temp (C) ~ Five nominally unassigned global variables are available, The

B first of these is named Num to Avg and is used by the
Channel Averager.vi calculation V1. It specifies the number of
points that are averaged tagether to create a new averaged-

Reset Calc. Chan, ﬂDefau\ts) walue channel, The remaining alobals (Global 2 to Global 5
Figure 2: Selecting Input Channel, Step 1

e el e @]
e el e ]

<
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File Utiities Help

Program | A Purge Flow Set (vcem)
Start Sample #
Available Cal  grg Sample #
Samples Left

Sample Flow Set {veem)
Exhaust Walve Set (Walts)
Sheath Flow Set {sccm)
Sheath Flaw Set {vcem)
Duty Cycle (%)

Incand. Conc. (#fcc)

Defined Calg Primary Threshold

Secondary Threshold
Turn of Buffers

Murn of Particles

Turn Wrikten to File

Rurn in File

Laser Current (md)
Laser Curr Setpaint (ma)

Laser Yalkage (V)
Laser Temp ()
Calculation Laser TEC Temp (C)
Laser TEC Temp Setpoint
[ Laser TEC Current (ma)
A5 Timer
This caloy
and aver| 3 Row
acauired | A-5 Column
Ing  A-SDepth
:
a 0 JTime (sec)
Time (sec)
Output Channels

~

Pz | Cantral | Status | Sequences  ‘onfig ‘ Utiliey |

In \ Flaw | Laser & Auto Sampler | Blarms & Timers | Calculations | Communication \ Sequences |.Rastﬂrtpmgramjcﬁave Changﬂs)

Calculated Channels

)
¥ Narme:

Name:

Mame

Mame

Hum ko Avg
9 &0

Global 2
o

Global 3
o

Global 4
o

Global 5
o

§
o

Alarm Do Not Wite ‘Write Data l =y
-status Do Not White [ 1 Do | press to Start a tlew DataFi | 5/2/2011 12:26:36

Insert Delete

-~
Farmula
Formula ’
Formula ’
Farmula
~
All Channels
Time (sec)

Timeskamp

Elapsed Time

Error Code

File Humber

Electranics Temp (C)

Al Input 0 (V)

Pump Diode Power (W)

¥AG Crystal Temp (C)

e e e e

b

v

Available/Defined Calcualtions provides a mechanism For
including calculated channels using algarithms and equations
that: are not included in the SP2 system by Droplet
Measurement, Each item listed in Awailable Calculations is a
LabWTEW Y1 stored in C:\DMTYSP2 Support, Each of these Vs
must adhere exactly ko the pattern defined by DMT For it ko
function properly in the SP2 system, and must be writken in
Lab¥IE%W 2010, Double-clicking on an Awailable Calculation
adds it to the list of Defined Calculations, vhich will be used
when the SPZ system runs, Click on a Defined Calculation ko
highlight it and display its parameters in the box below, The
parameters contain the name of the calculation, a description
(which is stored on the actual calculation ¥1), and & list of
Input and Dutput Channels, The Input Channels are
selected From a list of all the SPZ channels, The Dutput
Channels are given names and wil be added to the lisk of
channels in the SPZ system, For more information on how ko
create a new Calculation, open the Demo Calculation, i in
LabYIEW 2010,

Calculated Channels are virtual channels the values of which
are calculated from the current values of other channels, Each
Calculated Channels has a Name and a Formula, The
MName is how the channel is refered ta in the SP2 system, The
Formula is simple algebraic text that can incorporate any
number of other channel names, Examples of Formulas are
shown below, Mot that the Calculated Channels are
calculated in the order in which they appear in the array ta the
left. For one Calculated Channel to refer o anather, the
referenced Calculated Channel must appear eatlier (higher)
in the list than the channel making reference ta it

To calculste an average temperature based on several
measured temperatures, the Following Formula could be used:

(Top Temp () + Middle Temp () + Bottom Temp (C))3

Mote that the text entered in the Formula parameter does nak
include the Calculated Channel Name or an equals sign.

Five nominally unassigned global variables are available. The
first of these is named Num to Awvg and is used by the
Channel Averager.vi calculation WI. It specifies the number of
points that are averaged together to create & new averaged-
walue channel. The remaining globals (Global 2 to Global 53

~

v

Ce

Figure 3: Selecting Input Channel, Step 2

5.) Under output channels, name the output channel

4).

Scattering Avg (#/cc) (Figure
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Alatm Do Nt Write [ Write Data I 01 .
P2 | Contral | Status | Sequences  Config |Uti\ity | .Status D -tnFi\e Fress ko Start aMew Data Fle | 7/13/2011 11:21:18 | "¢,

Program \ Acnuisition | Housekeeping | analog In \ Flow \ Laser & Auta Sampler | alarms & Timers | Caloulations ‘ Communication \ Sequences |,Rastaftpmﬂramj( Save Changes

Ayvailable Calculations Caleulated Channels Insert Delste
Channel Averager.vi ﬂ jf) o -~ Available/Defined Calcualtions provide a mechanism for A
Demo Calculation, vi - Mame | Total Conc, Faormula including calculated channels using algorithms and equations

- that are not included in the SPZ system by Droplet
Scatter. Conc. (#/cc) + Incand. ' L Measurement. Each item listed in Available Calculations is a
Conc. (#/cc) L LabYIEW VI stored in C:\DMT\SPZ Suppart. Each of these Wis
must adhere exactly to the pattern defined by DMT For it to
function properly in the SPZ system, and must be written in
Marne Formula LabWIEW 2010, Double-clicking on an Awailable Calculation
adds it to the list of Defined Calculations, which will be used
when the SPZ system runs, Click on a Defined Calculation to
highlight it and display its parameters in the box below. The
p— S— patameters contain the name of the calculation, a description
{which is stored on the actual calculation ¥1), and a list of
Input and Output Channels. The Input Channels are

' . selected from a list of all the SP2 chanmels. The Dutput
Channels are given names and will be added ta the list of
channels in the P2 system. For more information on how to
e e create a new Calculation, open the Dema Calculation. i in
LabWIEMWY 2010,

=
®
¢

Defined Calculations

]

LTI 1T-T 1) %

Marnz Formula

Narnz Formula

' . Calculated Channels are virtual channels the values of which
are calculated from the current values of ather channels. Each
™ Calculated Channels has a MName and 3 Formula. The
Name is how the channel is refered to in the SP2 system, The
Calculation All Channels Formula is simple algebraic bext that can incorporate any

Murn to Beyvg
- A ] number of other channel names, Examples of Formulas are
. Mame | Channel Averager.vi r) 60 L ITWHB {sec) shown below. Note that the Calculated Channels are
Description l'nmestam— calculated in the order in which they appeat in the array to the
This calculator takes ane input channel — Global 2 P Ieft, For one Calculated Channel tao refer to anather, the
and averages it over N samples, ;) 0 IE\apsed e referenced Calculated Channel must appear earlier (higher)
creating one outout channel, Nis - ; Id— in the list than the channel making reference ko it,
Errar Code
A IR DS “Globa\ 3 Ta calculate an average temperature based on several
F) o ;‘ Scatter, Conc, (#cc) = () 0 IF‘|E Turiber measured temperatures, the Following Formula could be used:
e Global 4 IE‘EC”D”‘CS Temp (C) (Top Temp (C) + Middle Temp (C) + Bottam Temp (CI)5
£ IA Input 0 (Y
Cutput Channels ‘) 1 T O 7 Mote that the text entered in the Formula parameter does not
i Ipump Diode Povwer () include the Calculated Channel Name or an equals sign.
& 0 Scattering Avg (#fcc) Global 5
;) 0 IVAG Crystal Temp (C) ~ Five nominally unassigned global variables are available, The

B first of these is named Num to Avg and is used by the
Channel Averager.vi calculation V1. It specifies the number of
points that are averaged tagether to create a new averaged-

) walue channel, The remaining alobals (Global 2 to Global 5

=

QL
o

Figure 4: Selecting the New Output Channel

6.) Set Num to Avg to 60.

7.) Click on Save Changesin 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.

DOC-0092 Rev D
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IE sp2 EEoE

Eile Utiities Help
Alatm Do Nt Write e Write Data I 102 .
spz  Contral | Status | Emp— | Ty ‘ Uity | .Status D i Press ta Start aNew Data File || 7/13/2011 11:22:07 "¢,
Controllers SetPoints Laser Scatter, Conc, (#/ccy 0 &
Start Sample # o A Current Primaty Threshold -2 44E+4
r Sat New value ] j 3300 3301
End Sample # 11 Secondary Threshold -2, 9E+4
Samples Left o TEC Temp Hurn of Buffers S
Sample Flow Set (veerm) 120 'Lﬂﬂp Control Set New Value 9 27 27.008 Murn of Particles i}
Sheath Flow Set (voom) 1000 _ Hurn Written ko File [i]
Laser Off Laser on U in File a
Laser Current {ma) 3.3E+3
Thresholds Laser Curr Setpoint (ma) 3.3E+3
Primary Threshold
A Laser Yoltage () .01
Sequences Set Mew Yalue . _r) o -24440
Laser Temp (C) 35.1
Press ko start A-5 Rinse, Secondary Threshald Laser TEC Temp () 27
A
. 0 -28990
Press ta Move £-5 Set New Value j Laser TEC Temp Setpoint 27
ko Hame. fuuka Threshold Laser TEC Current (ma) sz
Every n Seconds
Press to start A Alicat FC Set Paint (SLPM) 1
Auto Sampler routine. Set Auto Threshold Time ] ‘r) 10 10
Alicat FC Read {val) 1.22
Press to turn i
A-S Pump OFF - Alicat FC Read (mass) 1
Alicat Flow Controller —
Alicat FC Temp. {C) 20.6
Press to turn Alicat FC Set Point (SLPM)
A5 Pump N . i
il ot e vave | Q f m Alicat FC Pres. (mbar) 845
A-5 Timer 26,9
A-5 Raw -1
A-5 Column -1
A-5 Depth -1
A-5 Sample -1
Set any output channel here,
. N A-5 Maving 1}
i y.
Set Channel. 5) Start Sample # \FJ [1} Total Conc. a
Mote that changes made ko control settings on this tab are NOT saved to the configuration File, l Scattering Ava (#fcc) Nal ~
The next time the program is run, the controls will start with the values currently saved in the configuration file.

Figure 5:

New

AfScattering

Avgo

4.3 User-created LabVIEW Calculations

Channel

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 calculat i o n

Vi

0s i n

LabVl

EW as a

it a new name. Put the resulting new VI and all necessary sub -V | & s

Support \ Calculations

starti
C: hnDMT BR2

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

ng

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.
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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. Gotothe 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 Ti mer-Schiamerel d named 0

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

a. Go to the Control t a b . Under oControllers
should be Start Sample #, End Sample #, and Samples Left. If these
channels are displayed, go to step three. Otherwise, proceed with the
steps below.

A

, 6 the

b. Go to the Config > Flow tab. Create any of the three ¢ 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. SeeFigure 6.

DOC-0092 Rev D
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Figure 6: Creating a New Controller Channel

c. PressSaveand 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 Utilites 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
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