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INNNOVATION TO ILLUMINATE

Connecting ESL Lasers to a Nu Instruments
Vitesse ICP-TOF-MS

Introduction

These instructions cover the physical connection of an ESL imageGEO193, imageBI0266 or ESLFemto laser
ablation system to the torch of the Vitesse and the automation of data collection using TV Tuner for supported
laser ablation systems. TV Tuner has been developed to automatically optimize system gas flows and the sample-
cup spacing for minimum single pulse response and thus rapid imaging when using ICP-TOF-MS. In addition to
achieving fast wahsout, TV Tuner can be used to confirm single pulse widths (matrix check) or optimize for lowest
signal noise and thus highest precision.

Systems supported: ESL lasers fitted with electronics capable of producing TOF triggers and using AV2 version
1.5.1.33 and higher.

NB: This document was written for use with Codaq for Vitesse v2.1.8607. Laser systems using higher versions of
software than listed above, may have functionalities added which make them no longer compatible with Codag. If
issues are found, please contact lasersupport@icpms.com for assistance.

Connection of Trigger and Communication Cables

A TOF Shot trigger (signal corresponding to every laser shot) is required by the Vitesse to define individual pulse
data in combination with meta data for image construction.This is achieved using a series of BNC connections
and a network connection.

Ensure the laser system provides individual trigger signal for each shot of the laser; this can be confirmed by the
TOF Shot BNC connector on the rear of the instrument. Older instruments will require hardware upgrades to enable
this triggering mechanism, please contact lasersupport@icpms.com for advice.

e Connect the “TOF Shot” at the rear of the laser to the “Trigger” at the rear of the Vitesse via the provided
BNC cable.


mailto:lasersupport@icpms.com
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e For TV Tuner you will require the cable containing the 15-pin d-connector and 2 x BNC connectors. Plug
the 15-pin d-connector to the I/0 port of the Vitesse.
o Connect the BNC labeled “Trigger” to the “EXT TRIG" of the laser
o Connect the BNC labeled “Other” or “Sync” to the “SYNC OUT" of the laser
o If you do not have the 15-pin d-connector then contact Nu.Vitesseservice@Ametek.com for
support. Alternatively, a cable can be configured as detailed: https://iolite.xyz/docs/tvtuner-
docs/index.html

e Connect the ethernet port of the Vitesse to that at the rear of the laser.


mailto:Nu.Vitesseservice@Ametek.com
https://iolite.xyz/docs/tvtuner-docs/index.html
https://iolite.xyz/docs/tvtuner-docs/index.html

Configure Communication

Laser

Jumper settings

There are two hardware trigger jumpers that must be set correctly for each ICP type. These are normally set by
the Service Engineer on installation. The jumpers are located on the I/0 board located under the top main cover of
the laser system. To gain access to the /0 board the system should first be fully powered down, and the top main
cover slid back, then rotated to expose the boards on the left rear of the system. Care must be taken not to disturb
the optics / camera and electrical systems under this cover. The I/0 board is located on the left-hand side of the
top deck of the system, see Figure 2 and Figure 3.
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Both the SYNC_OUT and EXT_TRIG jumpers should be set to TTL. This is done by physically moving the jumpers
according to the diagrams given below

SYNC_OUT EXT_TRIG

Configure triggering within ActiveView?2 as pictured below:

| Set Properties for trigger signals to and from external device »¢ | Set Properties for trigger signals to and from external device »

| |
| |
| | - |
| Sync Out Modes | Trigger in Mode |
| | . : . |
| CJ Disable | CJ Don't wait for Trigger
() Active when Laser Active On Delay (sec) |0 : (®) Start Next Pattern Select the action to take when the
. . . trigger-in signal is received
(®) Active during Pattern Scan ) (O Run Entire Experiment
Y
Off Delay (sec) |0 \ N
() Active during Entire Experiment h (O) Start Pattern Ablating
O Pulse at start of Pattern scan
D Enable Sync out during PreAbalation
Sync Out Polarity
Switched TTL/CMOS
@) Active Closed pctive L Switched or TTL Mode is set via
ve Close ve Low - L . .
= . jumpers inside the laser unit Trigin Delay (sec) |0 A | Delay between receiving trigger signal
CJ Active Open Active High v and starting pattern scan

Set the IP addres of the laser to 192.168.10.10.

Nu Vitesse
To configure Codaq software forlaser automation:

1. Configure the IP of the Vitesse as a fixed with address 192.168.10.20.



2. Edit the Settings.ini file located in C:\CoDaq Config\Configuration on the PC embedded in the Vitesse.
a. Look for a section headed [Laser] and ensure that it is set as NWR for ESL laser systems.
[Laser]
LaserSystemld = NWR
3. Look for the file labelled Laser.ini in the same directory as the Settings.ini. If it does not exist, create a text
file with that name and ensure that the text below is added.

INWR]

IPAddress=192.168.710.10
PortNumber=1234

Establishing Communication

Network communication can be confirmd by pinging each system from the different PCs. Open the respective
cmd window and enter the following commands on each instrument PC:

e “Ping 192.168.10.20" from the laser PC to confirm networking to the Vitesse PC.
e “Ping 192.168.10.10" from the Vitesse PC to confirm networking to the Laser PC.

Command Prompt x T

Microsoft Windows [Version 10.8.22631.4662]
(c) Microsoft Corporation. All rights reserved.

C:\Users\User>ping 192.168.10.20

Pinging 192.168.10.20 with 32 bytes of data:

Reply from 192.168.10.20: bytes=32 time<lms TTL=128
Reply from 192.168.10.20: bytes=32 time<lms TTL=128
Reply from 192.168.10.20: bytes=32 time<lms TTL=128
Reply from 192.168.10.20: bytes=32 time<lms TTL=128

Ping statistics for 192.168.10.20:

Packets: Sent = U, Received = 4, Lost = ® (8% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = @ms, Average = Oms

C:\Users\User>ping 192.168.10.10

Pinging 192.168.10.10 with 32 bytes of data:

Reply from 192.168.10.10: bytes=32 time<lms TTL=128
Reply from 192.168.10.10: bytes=32 time<lms TTL=128
Reply from 192.168.10.10: bytes=32 time<lms TTL=128
Reply from 192.168.10.10: bytes=32 time<lms TTL=128

Ping statistics for 192.168.10.10:

Packets: Sent = U, Received = 4, Lost = @ (0% loss),
Approximate round trip times in milli-seconds:

Minimum = @ms, Maximum = @ms, Average = Oms

Open the WCF window within ActiveView?2 (via the settings window), select the IP address from the drop down
menu and click “Start WCF Host”. The WCF can be set to start on ActiveView?2 start up using the check box.
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WCF Host X

Remote Host
Start WCF host on ActiveView?Z Start

IP Addres w

Status: Stopped

Start WCF Host ‘

Chronicle File Transfer
Server settings Connections

[ Auto Start [ | Sync Mode Mame [P Address Connected Configured
Sync Timeout (s): (20 |

Ip Address: ’l]

Port: |s000 |

| Refresh || start

Save

Communication can be confimred in Nu Instruments CoDAQ software.

C& NTO12A-EM - Remote Desktop Connection - o

(®) BEIA | NU CODAQ VITESSE V2.49140.4 3 C 8106] 3 Y | ENGINEER | SETTINGS | OFFUNE | —

OO0 .0, NTOT2A

Start a on File Edit Settings Chromatogram
Extracton 00.v 23v Num. ¢ /| Ensble remote lsser start
PERIPUMP GAS PANEL Free runnin £=a
e Bias 1 Voltage 00,V 08V 9 Lines p uisition 25 Image Methods
Speea 50 RoM Ausfon 20005 OMUMN | gppeey patect 0ty R Shutdonn on completion
Coolantfiow __13000 Oml/min sy # Defiect 0oty o]
SPRAY CHAMBER Neb flow 1040 Omi/min
-— . Soures Focus ooy — CHROMATOGRAM FAST TRANSIENTS
Temperature 50 2057 Nebpressure 90e+000mBar  Quadbypass V Defiect 00V v
Flush duration &0 Quadbypass H Deflect 00V 10v
RF GENERATOR 400 Bias 2 Voltage 00V 20v
Neb fiush rate 400
RF power 1300 0 Quadbypass Lens 00V 01V
Add. Argon 200 Oml/min
RF reflected power ow T SRC Defiector + 005V 03V
Enabled
RF frequency 27242976 Hz SRC Deflector - 00V -02v
00
TORCH STAGE SRC Foaus v 13v
SRC Deceerston 00.v osv
X 680 6.80mm
v 195 1.95mm
Z 2000 000mm
Set position X
Lighting Running
i i
LV2 3 X
— 108003 maar
Helium (200 a POk e
L ToF pressure 1.08-003 maar
050
Hydrogen 000 =
050
0.00
Spare Gas 1
L | | & x
0.00 -
17-Jan 11;
Spore Gas 2 990 17-Jan 10:47:34 G
= - 17-Jan 10:4734 S
0.00

Mass

Total accumulations: 4 | Segments: 1

H P Type here to search

CoDAQ window - laser offline



8 NT012A-EM - Remote Desktop Connection = @

(®) BEIA | NU CODAQ VITESSE V2.49140.4 C . 7| [8][6] 3 v | ENGINEER | SETTINGS | —

System Controller OK

Tuning Tmgcad  KT012A

H P Type here to search

PLASMA CONTROL & x | INSTRUMENT TUNING x | ANALYSIS [T x
Start )
00.v 22v
PERIPUMP GAS PANEL Start
00.v o7v 25 Image Methods
Speed wirem Aucow 2005 OMMN | gyyeey petect 002y ] o compleion
Coolantflow 13000 Oml/min  gorce 1 Deict 00ty ]
SPRAY CHAMBER Neb flow 1040 Omi/min
-— . Soures Focus Bocv — CHROMATOGRAM FAST TRANSIENTS
Temperature 50 204°c  Nebpressure 9.0e+000mBar  Quadbypass V Defiect 005V 16V
Flush duration &0 Quadbypass H Deflect 00V v
RF GENERATOR 100 Biss 2 Vottage 00.v 1sv
Neb flush rate
RF power 1300 ow s Quadbypass Lens 00V o5V
rgon 200 Oml/min
RF reflected power ow SRC Defiector + 00:vV osv
Enabled
R frequency 27242976k SRC Detector - 00y o1v
ocus 20 E
TORCH STAGE e v —
SRC Deceerston 00.v osv
X 680°  680mm
Vo185%  1%5mm
Z 2000 000mm
Set position cu x
Lighting Running
Lighting 100-003 maar H
e - 920004 maar
+60-001 maar
108003 maar
Helum 000
L | 1.02-003 mBar
050
Hydrogen 000 -
050
spare Gas1 % =
0.00 £
200 17-Jan 1047:34
Spare Gas 2 ™ 17-Jan 10:47:34
000 -
Mass
Total accumulations: 4 | Segments: 1

CoDAQ window — laser online

Communication can be confirmed by plotting a scan line in ActiveView2 and retrieving the scan line
properties/name within CoDAQ.

Map Directory for TV Tuner File Retrieval

On the laser PC you will need to map the Vitesse data file directory to automatically retrieve transient signals for
processing by TV Tuner.

Confirm the directory on the Vitesse PC. This is usually named NTXXX-EM\Results2, where XXX is your
instrument number, in the example below the instrument number is 012A.
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B NTO12A-EM x 4 = [m} 4
€ > A G G > Network > NTOT2AEM > Search NTO12A-EM Q
N Sort - 5= View ~ (B Details
> @ OneDrive - Personal Results2 = Users
Bl Desktop »
L Downloads »
= Documents *
P Pictures »
O Music *
i videos *
__ CopleyCanDriver_1.28.0-1
~ [ This PC
> = Local Disk (C1)
> 3 Network
o _ Zitems =0
e Onthe laser PC select Map Network Drive and enter the relevant file directory
X
< &L Map Network Drive
What network folder would you like to map?
Specify the drive letter for the connection and the folder that you want to connect to:
Drrive: P v
Folder: WWNTOT24A-EM\Results2 e
Example: Viserver\share
B Reconnect at sign-in
[ Connect using different credentials
Connect to a Web site that you can use to store your documents and pictures,

Vitesse Ar Makeup Gas(Nebulizer Gas) — Setting the Back Pressure




The Vitesse Ar nebulizer gas is designed to operate with a back pressure (typically provided by a nebulizer). The
back pressure allows a more precise control of the flows and without a back pressure, it is possible for large
changes in flow to occur too quickly which can extinguish the plasma.

For use with a laser ablation system, a flow restrictor can be added to the 4mm pipe for the nebulizer gas line.
Insert the restrictor (provided by Nu Instruments) in the line as shown in the picture. When setting up for the first
time, turn on the nebulizer gas by clicking on the Peristaltic pump On/Off button in CoDAQ:

Set the nebulizer flow to 1500 mL/min and then adjust the flow restrictor until the back pressure is approximately
2000mBar. The locking nut on the flow restrictor can then be used to lock the valve in place.

NOTE: The additional gas line is designed to work with almost zero back pressure so care must be taken that only
the nebulizer line is restricted. If the alternative gas mass flow controller is connected to allow addition of nitrogen,
this mass flow controller will work either with or without a back pressure.

Connecting the DCI and to the Vitesse ICP Torch

Refer to the DCI installation guide.

In brief, replace the standard Nu Instruments torch with the ESL DCI2 torch. For fast washout ensure the laser and
torch of the ICP-TOF-MS are as close as physically possible, whilst avoiding sharp bends in the connecting PEEK
tubing. Long lengths and/or bends in the tubing will significantly affect particle transport and thus increase
washout/single pulse response performance.
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Installing and Launching TV Tuner

Install Prerequisites

Ensure you have a working installation of iolite v4 (v4.9.0 or later) on the laser control PC.

Install the TVTuner Add-In

Obtain the TVTuner add-in installer file from the iolite online store.

Run the installer on your AV2 computer.

You can find documentation regarding the use of TV Tuner here: https://iolite.xyz/docs/tvtuner-docs/index.html

Launch the laser software (AV2). Click the configuration “cog” icon at the bottom of the screen: Settings --> Add-
Ins --> Load TVTuner to load the TVTuner add-in.

In the settings tab configure for the Nu Instruments Vitesse, set the file watcher as follows:

e Mode — Vitesse
e Path — your previously mapped directory e.g. Z\ANTXXX-EM\Results2
e Mass — select an appropriate mass to monitor e.qg. U238

In the editor tab configure for automatic data collection via “File Watcher”.


https://store.iolite.xyz/
https://iolite.xyz/docs/tvtuner-docs/index.html

Cell flow {ml/min) 200
Cup flow (m/min) 300

C

TvTuner
| 9P Tune | A Library | & Editor B Settings (») Steps
(~) Mass Flow Controllers l+ Md[ [- Removal h Move up] N Move downl
Ramp rate for chamber (ml/min/sec): Name Optimization
Ramp rate for cup (mifmin/sec): Step1 Mode: | SinglePeakResponse ¥ E
(%) Cell Pressure Optimize: | peakWidth

Pressure Meter | Parameter  Minimum Step
Stabilization (psi/sec): l ZOffset v [450 IZO
(~) File Watcher Step2 Mode: | SinglePeskResponse ~  [§]
Path: Tiengineer Optimize: | peakWidth
Made: Parameter  Minimum Step
@ icpTOF Web Service \ CellFiow v {150 50

Ut [http/flocalhost:8888 | CupFlow v |150 2

- @ Procedure Options

[[] Toagle acquisition when pattern starts/stops
Automatic data collection:  File watcher -
@ Testing

“ > n

.()

[check Chronicle Data| [Check MFCs Laser energy as: @ Fluence (J/em®) O Energy (%)

Aperture: @ XYR () IVA

Configure Optimisation Patterns in ActiveView?2 and CoDAQ

1. Select the “Minimize TV3 Peak Width" procedure within TV Tuner. This procedure will sequentially optimize
the sample-cup distance and both the chamber and cup gases.

2. Ensure the spot size is set to 5 pm, laser energy to 3 J/cm?2 and repetition rate to 10 Hz.

3. Focusona clear area of NIST SRM 612 glass and select “Create Patterns” to automatically generate a list
of patterns with varying sample-cup distance and helium gas flows. Ensure the ablation area is clear and
free of previous ablation sites. For best results ensure the sample is polished and in focus.

Add-ins

Cc

P Tune | @ Library | # Editor | £ Settings.
| (3 Procedure
Nu Minimize TV3 Peak Width 5 E@

Minimizes the single pulse peak width by first varying the z offset and then varying the cell and cup gas
flows.

@ >N

Estimated run time: 00:08:29
= Create Patierns| 1 Run Procedure]
|

(%) Stabilization
(%) Results

| Step 1 Waiting
| Step2 Wiaiting

M| (%) Recommendations
‘@Anim
4 [Sendtoibay | [ Emoi | [ Gestezp | [ Appyrecommendation

@.

&
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4. The automatically generated pattern list will then need to be exported and can be saved to the previously
mapped drive for import into CoDAQ.

§ Save pattem list as csv X
« v 4 = > ThisPC » Results (\NT100-EM) (Z:) ~|® | Search Results (\NT100-EM) .. 0@
Organize + New folder = @
Name Type Size
s Quick access
dumm File folder
[ Deskiop * -
engineer File folder
¥ Downloads  # Screen capture Ttuner File falder
[E] Documents
= Pictures »*
0001 Current

AV2 experiments
May Service Visit

Screen capture TVt

I This PC
B Desktop
[& Documents
& Downloads
D Music
&= Pictures
B Videos
| P ~co-ins [=E-N:- .
- i Local Disk ()
O M
| | L1 = USB DISK (D)
| | -
" W Tune | @l Library | # Editor | 8 Settings o~ == Results (\NT100-EP
© Procedure = USB DISK (D)
Nu Minimize TV3 Peak Width - | B View]
ﬁ & Network
m:;m.m the single pulse peak wicith by first varying the z offset and then varying the cell and cup gas 5 DESKTOP-USCMD?
| | g Estimated run time: 00:08:20 [ Inv-pC-7841
= Create Patterns Run Procadure) [ NSD15-PC
i= ® % [0 NT100-EM
= Stabilization
. [ UK-WRE-FS05.
(%) Results 3 |
*& Homegroup
Step 1 Waiting
Step 2 Waiting|| [
Fil 5 -
e (=) Recommendations ile name: | TR
olite
Save as type: | CSV (*.csv) =
(=) Actions

4 [edwiony |[ & Create op | | Apply recommendation i Foldas Concel

5. Nu Instrument’'s CoDAQ software will then need to be configured to run in batch analysis using the supplied
batch, . method and . sequence files.
a. The Sequence needs to be set as follows:



[ QU TR ——————
(O BEIA | NU CODAQ VITESSE V2.2.88882

= Batch analysis

File Edit Tools

o |

| Batch-ievel acquisition methed
TV tuner method -

| Batch-ievel sequence fie
TV tuner triggering. -

Start of betch sequence

End of batch sequence
2}

Shut down instrument at end of run

» Run Abort TV tuning
File Edit
DIO wait Wait 6005 for ‘Periphio_in1’ to change to Low, saving the result in ‘Din1 ~ TOOLBOX
" Din) =1 b Miscefaneous
Run Acquisition (batch)  Run acquisition and store result in b Contret flow
4 Bse b Instrument control
Stop Rezut 0 'Ne rigger recieved fram the TV tuner. Run stopped b eriphersiz
Endif ~| b Acqusition
b Spawniny
Validate Sequence Start i
. S
EDIT ANALYSIS METHOD [TV TUNER METHOD METHOD]
No.spectrato acquire  No. sp acquire before baseline correction  Region set file Overall mass range Record length
18181 2 Default all masses resolved for interferences regions | = 23500 1o 280000 38784
0 No. untrip acqs No. accumulations after baseline correction Pre-qusd st cycle time
v 40000 2 Te<0dms
|| SEGMENTS Add Validate Remove Al
e Label Acq. period METHOD TIMING _ INSTRUMENT CHANGES _ SWITCH TIMING
27880 ns .
Mass range Blanker
Ij 23500 to 280000 SR 27500 to 40800 X  dditem
0lims
[24Mg - 23801

Segment cycle time
Pre-quad mass range i §
0000 to 0000

Tes04ms

Attenuation
x [v]1[]35[ 000

C. Import the previously created sample list (from the TV Tuner patterns:
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0B NTI00-EM - Remote Desktop Connecton

(® BEA| NU CODAQ VITESSE V2.2.8888.2

= Batch analysis

File | Edit Tools

New TINGS
Open..
LE NAME SAMPLE WEIGHT ~ TODO
Text import wizard... Fetas0 o
Save fset 460
Save As.. fset 470 0  —————————————————————————_————————————————————————————————————————————————————————————————————
fiet 480 0 CSV IMPORT <
Add to runner
fiet 430 0
CSV PREVIEW
Export to CSV. Fret 500 0
. Delimiter Comma
7 Sample ZOffset 510 0
Column1
£ Sample ZOffset 520 0 ZOffset 450
Z0ffset 470
9 Sample ZOffset 530 0 Z0ffeet 420
10 Sample ZOffset_540 0 20ffset 510
ZOffset 530
1 Sample ZOffset 550 0 Sample name ¥
12 sample CellFlaw_150 CupFlow_150 0
Don't import first line (e.g. if a header)
13 Sample CellFlow_150 CupFlow_160 0
Append imported rows to batch @ Replace batch with imported rows
» Run Abort | TVtuning Close

Set the Vitesse running by selecting “Start”. The ICPMS will then wait for the laser.
Select “Run Procedure” onthe TV Tuner Tune window.



