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1. Introduction

Lab Device Toolkit (LDT) is an Agilent developed utility designed to communicate with instruments and
run customized test instructions. This document describes how to install LDT and load the drivers
necessary to run diagnostic tests for LCMS instruments. The diagnostic test sets are instrument specific.
This tool is intended for use by qualified Agilent employees, and is not intended for use by Agilent
customers.

2. Installation
a. Lab Device Toolkit

NOTE: If you are already have LDT installed, and only need to update your test sets, you can skip the
first three steps and continue with step 4 below.

The installation of LDT involves running a minimum of three setup files. The first will install LDT 1.0 on
your computer. This is the utility used to connect to an instrument and run tests. The second will install
LDT 2.0 on your computer. This utility allows you to review your previous test results and to print them.
The third installs the necessary drivers and test sets specific to a family of LCMS Instruments. You can
install the test sets for more than one instrument class without conflict.

The installation files are available on SubscribeNet under LC/MS Diagnostic Software and at:
\\Wscsfs01\Isca\apgsup\LCMS\Diagnostics

1. Download the compressed directory Lab Device Toolkit.zip and extract on your local notebook
drive. It should contain a folder of install files, a folder of demo videos, and a user guide. In the
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file://Wscsfs01/lsca/apgsup/LCMS/Diagnostics

install folder are two files: “Lab Device Toolkit 1.0.msi” and “Lab Device Toolkit 2.0 Setup.exe”
that must be installed.

2. Double click or Alt-Click -> Install “Lab Device Toolkit 1.0.msi”. Do not change the installation
directory location from the default.

3. Double click or Alt-Click -> Open “Lab Device Toolkit 2.0 Setup.exe”. Do not change the
installation directory location from the default. This program is installed to add the functionality
of printing test logs to a local printer or to PDF format.

4. NOTE: If you already have LDT installed, you need to delete the following directories before
updating your test sets:

C:\Program Files\Agilent\Lab Device Toolkit\bin
C:\Program Files\Agilent\Lab Device Toolkit\tests

5. There are additional install files that are specific to an instrument class and contain the test sets
and drivers needed for the instrument class. At least one of these must be installed. They are
named in the format “QQQ_Drivers_and_Test Sets.exe”, with the prefix noting which
instrument files they contain. Double click or Alt-Click -> Open the instrument packages you are
interested in. Both TOF and QTOF files are contained in one installation executable.

A shortcut for LDT 1.0 and LDT 2.0 will be installed on your desktop. Delete the shortcut Lab Device
Toolkit 2.0 from your desktop, as it is not used to execute any tests. Log files will automatically open
with LDT 2.0 if it is installed correctly.

b. Agilent IO Libraries SINGLE QUAD ONLY

Communication with the Single Quad family of instruments requires the installation of the Agilent IO
Libraries, including the Agilent Connection Expert. If you do not already have it installed, you must do so
using the included installation file. To install this utility, run the file “IOLibSuite_15 5 13009 _1.exe"”
and follow the default prompts to install.

3. Configuring your Notebook PC
a. Static IP Setup

It is recommended that you use LDT on your notebook, connected to the LCMS either directly or
through the network switch via LAN cable. This will prevent having to uninstall the utility from a
customer PC after using it. Additionally, all log files will be saved on your hard drive for future review.

You must configure the network connection to a static IP address in order to communicate with the
LCMS, just as you would when running acquisition or connecting via Telnet

1. Open Control Panel -> Network Connections
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2. Alt-Click the Local Area Connection and select Properties.

" Network Connections
File Edit

@Back o \_’l

View  Faworites  Tools

Advanced  Help

l.ﬁ; pSEarch [i Folders '

& Network Connections

| Mame
LAN or High-Speed Internet

MNetwork Tasks

Create & new
conneckion

Change Windows
Firewwall settings

Disable this network,
dewvice

Repair this connection

Rename this
conneckion

Wigw skatus of this
conneckion

hange settings of this
conneckion

Other Places

Gv Contral Panel

Gereral | Authentication | Advanced |

Connect using:

| B IntelR) S2565MM Gigabit Metwork C ‘

Thiz connection uzes the following items:

W ywireless Network Connection

L Wihweare Metwork adapter Wihnetl
M ocal Al Cio (n]g

L Whiware Metwork Adap

2L 1394 Connection

wl gyl

Disable
Status
Repair

Bridge Connections

Create Shortout
Delete
Fename

Properties

General |

rou can get IP gettings assigned automatically if your network supports
thiz capability. Otherwize, you need to ask pour network. administratar for
the appropriate [P settings.

v . : - ;

gﬁlesa;d Tlntgr ih;nrg for Microzoft Metworks -~ () Obtain an I address automatically
t

oS Packet Sche (®) Use the following IP address:

w

IP address:

132 . 168 . 254 . 1

i | i Submet mask: 255 . 255 255 . 0
Install... Urinztall Default gateway: I:I

Dezcription

Tranzmizzion Control Protocal/ nternet Pratocal. The default
wide area network. protocol that provides communication
acrozs diverse interconnected networks,

[]5how icon in notification area when connected
Matify me when thiz connection has limited or no connectivity

Obtain DMS zerver address automatically

(%) Use the fallowing OHS server addresses:

Frefered DNS server: I:I

Alternate DMS server:

0K

] ’ Cancel [

oK

H Cancel ]

Version A.04

Author: Aaron Boice
January 27, 2011

" Agilent Restricted



4. Select “Use the following IP address:” and enter 192.168.254.1 for the IP address and
255.255.255.0 for the Subnet mask.

Connection to the LCMS instrument is now possible. You can test this by pressing the start button,
selecting Run..., and typing ping 192.168.254.12. If the instrument does not respond you have
configured the connection incorrectly or there is a communication problem with the instrument.

NOTE: Never change the network domain on your notebook, or you will be locked out of your PC!

b. Single Quad 10 Control

The Single Quad family of instruments utilizes drivers contained in the Agilent 10 Libraries. In addition,
LDT uses a particular connection string with these instruments in order to execute the diagnostic tests.
It is required to have Agilent 10 Libraries installed on your PC to run LDT on a Single Quad. Refer

Once you have installed Agilent 10 Libraries, there will be a program group in your Start Menu called
Agilent 10 Libraries Suite. From that group, select Agilent Connection Expert. You may also find the IO
Libraries icon in the toolbar on your desktop. You can double-click or Alt Click -> Open the toolbar icon
and select Agilent Connection Expert this way as well.

You will need to configure the LAN connection to the instrument with a new connection string. First
make sure that your computer is connected to the LCMS or the network switch . Make sure you have
already configured your LAN connection to use a static IP address, as described in the previous section.

If the MS system is not already configured in the Connection Expert, Alt-Click the LAN (TCPIPO) option,
and choose Add Instrument.
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Instrument I/0 on this PC

[ Refresh all l
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A new window will open up, and a brief scan will take place looking for connected instruments. If you
are not connected to the LCMS with a static IP, no instruments will show up. If you are, the LCMS will
appear as a selection. Click the checkbox for the row describing the LCMS, and select OK in the bottom
right corner.

+ Add LAN Instruments

Select | Address (IP, MAC, Hasth Description RS Rumresiiealyy e e

Web Page identify local instrurnernts.

scription available) A local instrument is one on
Web Page the same subnet as any of
)| the network interfaces in

the computer.

The instrument connection string will show up in the connections list under LAN (TCPIPO). Alt-Click the
instrument connection string 192.168.254.12::inst0::INSTR, and select Change Properties.

Y oM (ASRLE)
= S Lan (TCPIPO)

R -1 7RI 192, 165,254, 12:inskD: INSTR
" IJSEQ Refresh This Instrument

Change Properties

Version A.04
Author: Aaron Boice " 1" Agilent Restricted
January 27, 2011




In the Advanced section of the properties menu, the instrument name needs to be changed to
“hpib7,21”. Once you have changed the instrument name, click OK at the bottom of the menu.

ELAN Instrument - TCPIPO::192.168.25... @

hange configurable properties of this LAN device

{:} Hostnarme:

(%) IP address: 192 | . 168 | . |254 | 12

(¥) Rernote instrument nare hpib?}E]l %

{:} Socket port number:

WISA address: TCPIPD:192.168.254. 1 2:inst0:INSTR

[ Test Connection ] The instrument was successtully opened

[ Identify Inskrument ]

@ A listener responds, but no identification query was dane

DAutD—identif}r this instrument

Instrument Web Interface. .. ]

[ Ik ] [ Cancel ] [ Help

Once you have changed the instrument name, you can now use LDT for Single Quad Diagnostics. Once
reconfigured, you do not need to modify the connection string again. In addition, this change will not
conflict with use of ChemStation.

4. Use
a. Choosing a Test Set

Before connecting to the instrument with LDT, close all other applications which communicate with

the instrument. Normally this would be MassHunter Acquisition, Chemstation Online, or a Telnet
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session. You need to close all these connections on any computer connected to the instrument. Do not
forget to close the Acquisition Engine using the Acq System Launcher!

Open the application with the shortcut for Lab Device Toolkit on the desktop, in the Start Menu, or at
C:\Program Files\Agilent\Lab Device Toolkit\bin\LabDeviceToolkit.exe. This will launch a window where
you can select which test you wish to run from the installed test sets. The test sets are instrument
model specific; make sure you choose the correct one. For example, the quad driver calibration test
targets different frequencies for different models depending on their expected values.

File  Help i~ Agilent Technologies
d i“ Agilent LabD eviceT ookit
| TestSet o Title Mode Supported Instruments Number of tests Drescription
E4704 Diagnostic Testsetsml | 54104 Diagnostic Test Singlelrstrument LC QGQ Instrument Driver 47 E4704 Diagnostic Test
E410B Diagnostic Testset.wml | 54108 Diagnostic Test Singlelnstrument LC QGG Instrument Ciriver 48 E410B Diagnostic Test
E4304 Diagnostic Testset.wml | 54304 Diagnostic Test Singlelnstrument LC QGG Instrument Ciriver E4304 Diagnostic Test

3

E4304 Diagnostic Testsetsml | 54304 Diagnostic Test Singlelrstrument LC QGQ Instrument Driver E430 Diagnostic Test

tanual RF Drive Dips.xml Manual RF Dip Tool Singlelnstrument LC QGG Instrument Ciriver tanual RF Dip Toal

Connection protocol Instrument group

Instrument type

LCQaad Ir

Connection string

Instument name

The default connection settings for the instrument should already be applied. If they are missing you
can set them up manually by clicking the Configure button. The settings shown below are the correct
setting for the SQ and QQQ instruments. Once you have selected your test set click Start to launch. The
program will connect to the instrument via the backdoor port.

& Agilent LabD eviceTookit

Inztrument name [required] Connection string [required) Instrument ype [required) Connection protocol [required] | [nstrument group
LC oo 192.168.254.125123 LC Q0Q Instrument Driver s | TCP Connection Driver v
LC S TCPIPO:192.168. 254,12 hpib? 21 INSTR LC 50 Instrurient Driver % | Viza Connection Driver ...+

NOTE: The Manual RF Drive Dip testset is a tool intended as an alternative to manually configuring peak
voltage setpoints and connecting a digital multimeter to instrument test points. It provides a real-time
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graphical display to assist you in dipping Lens2 RF, Octopole RF, and in the QQQ test set, Collision Cell
RF.

b. Running Tests

Available tests from the selected set will be displayed in a column on the left side. Clicking the All
button to select all tests then Start Run will initialize running the entire test set. It is also possible to
select individual tests to run, but certain tests must be selected in order for others to proceed. The first
test is required, and when you initiate the run, will prompt you for the instrument serial number.

B¢ Agilent LabDeviceToolkit [-[O]x]

File Help “i#- Agilent Technologies

= Tests & Tools
(- [¥ DUT Information
[V Test Initializations o o e e
=) est Name est Initializations escription perator enters instrument serial number
[=-[¥ Power On Self Tests s

5 ). and other instrument
i~ 2] Power Supply Test Approx. Time  Depends On Operator attributes are read from the Smart Card.

iV Instrument Rev Check. - SN must be entered correctly. Initiates
[V Log &mp Board Revision Test St Wl log of test results Y
£ [V Initialization
i [V Initialize Faults =
iV Check Faults
[V Initialize Heaters
=¥ Pumpdown Tests
¥ Turbo Pump Test
[V Pumpdown Test
-V Quad Driver Tests
i [V Initialize M51 Quad Driver
o[ Initialize M52 Quad Driver
iV Calibrate MS1 Quad Driver Frequency
iV Calibrate MS2 Quad Driver Frequency
iV Ramp MS1 Mass Axis
¥ Ramp MS2 Mass Axis
=¥ RF Tests
iV Lens 2 RF Drive Level
[V Ramp Lens 2 RF
[V Octopole RF Drive Level
i [V Collision Cell RF Drive Level
i [¥ Ramp Octopole RF _'j

|»

General |

i~ Result

Default

All N Clear Categon| Source ‘ Time ‘ Message

Tests running:
Tests passed:
Tests failed:

Start Run

Tests will be executed in series. Each test listed in the left column is made up of individual test
instructions which display in the center window. Items which pass will have results shown in green, with
failing tests displaying results in red. The value reported for each test instruction is the actual read or
calculated value, followed by the passing range in brackets.

If all parts of a test pass, there will be a green check mark next to the test in the left column. If any part
of the test fails, a red “X” will flag the test. While the test is running the tests will be grey until
completion.
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NOTE: The functionality of the Stop Run button is very minimal. Most tests will continue to run if you
click stop. It is advised to let the tests run until completion. If for some reason it is necessary to stop
the tests, wait until the currently running test completes and close the entire program.

kAgilent LabDeviceToolkit =] B3
File  Help i Agilent Technologies
B0 Tests & Tools ~| General I Signals |
Test Name Turbo Pump Test Description Verifies The Instrument |s [n Pumpdawn
= Then Plots Turbo Pump Current For 5
Approx. Time 18 Seconds Seconds And Turbo Pump Speed For
- 10 Seconds. The Turbo Pump Speed
2lalus Hunning Wil Gradually Increase To100 % As
The Instrument Pumps Down. During
This Time, The Turbo Pump Current \Will
Be Higher Than Normal Dperation. The
NENNEENNEERENER Q
~ Result
Name Value
Check That Rough Pump |s On 10
i Check That Rough Yacuum Gauge |s On 101
H Check Rough Vacuum Pressure 1.708998 [1to 3] Tor
i Check That Turbo Pump |s On 101]
i Check Turbo Pump Current 3.246642 [1t0 3.5]A
H Check Turbo Pump Speed 100 [95t0 100] %
B Check That Turbo Pump 2 1s On 1]
i Check Turbo Pump 2 Current 0.57265 [0.3to 3] &
Check Turbo Pump 2 Speed 100 [95t0 100] %
Plot Turbo Pump Current For 5 Seconds SEE SIGNALS TAB ABOVE..
_J Average Value Of Pumpl Current 3.212083 [0.7to 5] A
Plot Turbo Pump Speed For 10 Seconds SEE SIGNALS TAB ABOVE..
Default
All Clear | Calegor}‘ Source Time Message
Test Initializations 08/31/201014:0... | Part Number: G2571-60213
Test Initializations 08/31/2010 14:0... | Serial Number: US80510649
Tests running: 48/48 Test Initializations 08/31/2010 14:0... | Test Revision: P$1.0
Tests passed: 7
Tests failed: 0
Stop Run

In addition to the results from each item in a test being displayed, a graphical view of signals plotted is
available on the Signals tab. You can click on this tab while the test is running to see the real time plot
being recorded. After a plot is finished, a generated curve will be fit to the data in order for evaluation.

NOTE: While these signal plots are available in your current LDT session, they are not stored for review
in the log file. If you wish to save the visual recording of these ramps, take a screenshot and save.

NOTE: LDT changes many settings on the instrument temporarily. After running LDT, you may see a loss
of ion abundance in Acquisition. Reloading the tune file alone does not remedy this issue. A power
cycle is required if you experience this temporary loss of ion abundance. This issue mainly affects the
TOF and QTOF instruments.
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‘3’ Agilent Technologies

b(ngilent LabDeviceToolkit
Fle  Help /
~| General Signals I

B¢ Tests & Tools
B DUT Information
i LT TestInitializations g

Test Name Calibrate MS1 Quad Driver Frequency Description Performs & Frequency Dip On The MS1

Ej I© Power On Self Tests
i [T Power Supply Test  g#

Approx. Time 1 Minute, 30 Seconds

Quad Driver. First Initializes Quad
Parameters. The Specified Frequency
Range Is Progressively Sent To The

i 7 Instrument Rev Ch -
.- [T Log Amp Board Revision Test g/ Statug Hunng Instrument. Then The RF Drive Level s
B Initialization Platted Versus The Quad Frequency.
< The Minimum RF Drive Level Is Used To
! g Initialize Faults 5;/ k Set The Optimal Operating Frequency. 4
o Check Faults [— T A (RN
i [T Initislize Heaters g/ NNNEREER
EL I Runckooni Teds Calbrate MST Guad Difver Frequency AUTO0 AMU Scan 1
B Actual

i 7 Turbo Pump Test g/ 18
[ Pumpdown Test g#
- [¥ Quad Driver Tests

o
@

Quad Driver g/

2 Quad Driver g/

- |¥ Calibrate MS1 Quad Driver Frequency
¥ Calibrate MS2 Quad Driver Frequency

-[¥ Ramp M51 Mas

- [ Ramp MS2 Mass Axis

B-[¥ RF Tests

--[¥ Lens 2 RF Drive Level
¥ Ramp Lens 2 RF

--[¥ Octopole RF Drive Level ] ' ' " ; ] ' ] ;
B Colision Cell RF Diive Level 96 98 90 92 94 96 %8 90 972

[ Ramp Octopole RF MS1 Frequency Scaled

s
=

10

MS1 RF Drive Level
nN

o

@

Default
Al Clear Category| Source Time: Message
Test Initializations 08/31/2010 14:0... | Part Number: G2571-60213
Test Initializations 08/31/2010 14:0... | Serial Number: US80510649
Tests running: 48748 Test Initializations 08/31/2010 14:0... | Test Revision: P$1.0
Tests passed: "
Tests failed: 1)
Stop Run

Below is an example of how a set of tests may look after they have completed. Passing tests have green
arrows, and failing ones have a red “X” next to them. You can click on an individual test to review the

results from each item in the test.

NOTE: Each test has a description in the upper right which gives information on the test. In addition,
there are suggestions on what to do if a test fails. Many recommend repeating the test for
confirmation. Some will suggest specific actions to take, or which component(s) have possible issues

which need troubleshooting.
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B¢ Agilent LabDeviceToolkit 1 _(8] x|

File  Help c; Agilent Technologies
=[5 Tests& Tools 4| Geneal | Signals |
& [ DUT Informaion
I TestInitiskzations g/ . ) )
5~ Power On Sel Tests Test Name Flamp M5 1 Mass Asis Description  Tests Correct Operation Of The MS1 Diiver Board, The Mass Asis Is Ramped From 0 To 1000 AMU And The U, U-, And RF Drive Levels Are Plotted. In case of
. failre, inspect plots to see i there i 3 problem ing dive level. Faire points the quad diver i be reached
I Power E‘-ungly Test ¢/ Approx. Time 20 Seconds et iestval fon
it AN s -
&1 Initilzation
I Initislize Faults g/
I Check Faults ¢/
I Initislize Heaters g7
& Pumpdown Tests o
I Tubo Pump Test g/
I Pumpdown Test ¢/ S _ [t - Py
= Set High Mass A To 0 AMU Set High Mass Ass to D AMU
&I Quad Driver Tests
I Inifalize MS1 Quad Diiver ¢/ GelMS1 111 Mods To Disabled Set Analyzer Control Register bt 1 1o Falee
I Iniiaize MS2 Quad Driver g/ Check High Vacuum 7E-D6 [SE-07 to 0.0001] Torr
{‘: E":“;“‘:" mz; 3“5: g""E' :‘eque"cy g Fiamp High Mass Asis From 0 To 1000 AMU And Plot Percent Diive SEE SIGNALS TAB ABOVE
IR % WS U Postive Diive Level Lineart 0003722 [0.001 o 0.015]
M1 U Negative Diive Level Lineaih 0003688 (0.001 to 0.006]
I Ramp MS2 Mass Axis g7
&1 AF Tests W51 FF Diive Level Lineartl 41605 [0.00510 0.04]
[ Lens 2RF Diive Level 38 St Figh Mass Avs To 0AMU Set High Mass Ass to D AMU
I~ RampLens 2AF $§
I Octopole RF Drive Level g7

I Colision Cell RF Drive Level g/ -
I Ramp Octopole AF g/
I~ Ramp Colision Cell RF ¢/
& Inlet Control Tests
[~ Dying Gas Pressuie Ramp ¢
I Nebulizer Gas Pressure Ramp ¢/
I Colision Cell Gas Pressue Ramp ¢
I Caliborant Delivery System Test 7
=1 I High Voltage Ramps
I Initislize High Voltage Lenses g/ [3@
I~ Ramp Fragmentor g/
I~ Ramp Skimmer 1 7
I~ Ramp Octopole 1DC ¢/
I~ Ramp Octopole Shoud g7
[ Ramplens10C ¢/
I~ RampLens2DC ¢/
I~ Ramp MS1 PostFiter D ¢/
™ Ramplis ¢/
I~ Ramp MS1 Shioud/Postiiter DC g/
I~ Ramp Colision Cell Entiance Lens g/
I~ Ramp Colision Cell Hexapole DC ¢/
I~ Ramp MS2 Shioud/Prefiter DC g7
I~ Ramp Colision Cell Exit Lens ¢/
I~ Ramp MS2 Prefiter/Shroud DC g7

™ Ramp EMV Supply 7 Categor,| Source Time Message

™ Ramp HED Supply ¢/ Test Inialzations 08/16/20101240... | Part Number. 6257160213
& [ Miscellaneous Tests

I~ 4DC Test ¢ s TestInliaizations 08/16/201012.0... | Serial Number. US80510643

e A e o P e

c. Reviewing Log Files

Each session of LDT you run will create a log file which stores results and can be viewed at a later date.
These log files have the file extension .Irs. They are recorded in the program directory C:\Program
Files\Agilent\Lab Device Toolkit\log. They are stored in the format LDT_Diagnosis_mm-dd-yyyy hh-mm-
ss.Irs, corresponding to when the first test was initialized.

NOTE: Lab Device Toolkit 2.0 is only required to print .Irs log files. Even though the tests are run in LDT
1.0, version 2.0 is a stronger tool for reviewing the files. Please refer to the installation instructions if
you have not installed LDT 2.0.

When you open an .Irs file with LDT 2.0, you can browse through the results just as you would when you
run the tests. The exception is the signal plots are not stored in the log file, so there is no Signals tab.

Since tests can be run multiple times in a session, there is the option at the top to toggle which test
result to review. Higher numbers correspond to test duplicates run later.

An advantage of opening the log file in LDT 2.0 is the ability to print tests. Print Results creates a report
for the currently viewed result for a single test. Print Test creates a report for all results for that test
since the test may have been run multiple times in a session. Print All Tests creates a report for all the
results of all the tests run in that session.
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NOTE: There is a known software defect which causes the first Initialization test to show up as failed
when reviewing the .Irs log file for both SQ and QQQ logs.

D De

\V‘{b Result Viewer

Tests & Tool:

Show test resuk 0f2 Prirt Result ] l Print Test ] [ Prirt &Il Tests I

iws Testz & Tools General l%
[=- DUT Informaticn i
DUT Infarmation Input §&
=] Power On Self Tests Test Hame Turba Purnp Test Description Werifiez The Instrument |z [n Pumpdown
P Supnls Test B Then Plots Turbo Pump Current For &
DWEESUpRY | B V “ Status Failed Second: And Turbo Pump Speed For 10
Secondz. The Turbo Pump Speed Wil
Gradually Increase To 100 % As The

Firrmware Revision Test
[uad FFP& D Test a Start Time E/21/20010 1:30:04 Pha

Log Amp Board Revision T Stop Time B421/20101:30:32 PR Instrurnent Pumps Down. During This Time,
(=) Initialization The Turba Pump Current ‘il Ee Higher
Initiglize Faults  g# Ihan rl\ltojlm:aInDqn?{altlon;lThenTruil'J?_ Pump

Check Faults g#

Initislize Heaters g
=) Pumpdown Tests

Spstem Monitor g

Turbo Pump Test  $@

Purpdown Test  g#

Mame
=) Quad Driver Tests
Initislize MS1 Ouad Driver | Check That Rough Pump Is On 10

Iritidlize M52 Ouad Driver  § Check That Rough Yacuum Gauge |z On 1 [1]
Calibrate M51 Quad Driver Check Rough % acuum Pressure 1.911985 [1to 3] Tan
Calibrate M52 Quad Diriver Check That Turba Pump ls On 1]
Ramp M51 Mass Ais - g7 Check Turbo Pump Cunent 367033 (5 to35]A
E::Eafsi:f:;:;';F 4 Check Turbo Pump Speed 100 95 0 100] %
RampLens 2 RF g7 Check That Turbo Pump 2 1z On 1]

[= Predip Octopale RF Test [Final Check Turbo Pump 2 Current 0663004 [0.3ka3]A
Manually Dip Octopole RF Check Turbo Pump 2 Speed 100 [95 ko 100] %

= RF Tests Flot Turbo Pump Current For 5 Seconds SEE SIGNALS TAB ABOVE.
Manualy Dip Octopols RF Average Value OF Pump Current 373353 D7 leGlA
M anually Dip Callizion Cell
Fiamp O ctapale FF w Plot Turbo Pump Speed For 10 Seconds SEE SIGMALS TAaB aBOWE...
Ramp Callision Cell FF - g Average Walue Of Turbo Speed] 100 [95to 100] %

(=) Inlet Contral Tests Flat Turba Pump 2 Speed For 10 Seconds SEE SIGMALS TAB ABOVE...
Dming Gas Pressure Ramp % Asarana el NF ke Craad? N0 35 e 40 2

< | b

Result

Result comment

5. Notes
a. For All Instruments

1. Mainboard voltage note
Many of the tests require mainboard lens voltages to reach a certain value before
they proceed. Mainboard voltages can be deactivated for a variety of fault states
the instrument can encounter. Thus, a fault with one component can make it
incorrectly appear that there is a problem with a mainboard, which will then
prevent other tests from passing.

2. Loss of Abundance after LDT run
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It has been seen that after using LDT on a system that is functioning properly,
abundances are negatively affected directly after running a test set. This problem is
fixed by simply performing an instrument power cycle before starting acquisition.
Reloading the latest tune file is not enough to fix the problem.

3. I0Exception error readback

— Result
I ame alue
Check Capillary Voltage FALLT Condition Bit iz currently set to Falze
|DE #ception |0 ermor. Wwiritten Value 1024 not found in readbac
Check Leak Tray Senszor FALLT Condition Bit iz currently set to Falze
|DE #ception |0 ermor. Wwiritten Value 1025 not found in readbac

This is a common error message encountered when running LDT concurrently with
other software that is trying to communicate with the instrument. This is especially
apparent on TOF class instruments. Be sure to close all other software, including
the Acquisition Engines, before running LDT.

b. 6100 Series SQ

Below is a list of the available tests for the 6100 Series instruments, with some notes to clarify their

function.
1. Instrument Serial Number
a. SN Input — Required test where the operator enters the serial number of
the LCMS being tested.
2. Power On Self Tests
a. Power Supply Test — Checks +15V, +24v, +48V DC Power Voltages, AC
Level, and Turbo Current
b. SQ Model Check — Reads back the instrument model number. This test will
never fail, but will provide a record if you have run the wrong test set for
the instrument being diagnosed
c. Log Amp Board Revision Test
3. Initialization
a. Initialize Faults — Clears all fault states, then reads back if any faults are
raised immediately.
b. Check Faults — Checks individual fault bits, useful to identify disconnected
or damaged connectors.
c. Initialize Heaters — Sets heater temperatures for heater ramps which occur
later in the test set.
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4.  Vacuum System
a. Turbo Pump Test — Checks the turbo pump current and speed
b. Vacuum Pressure Test —Checks the instrument rough and high vacuum
levels
5. Quad Driver Tests
a. Quad ID Test —Verifies the correct Quad driver is installed in the
instrument model.
b. Initialize Quad Driver — A required test which energizes the mass filter
electronics so they can be calibrated in the next test.
c. Calibrate Quad Driver — Performs a quad frequency dip to identify ideal
operating frequency
6. RFTests
a. Ramp Octopole RF — Checks drive level of the Octopole RF
b. Ramp Lens 2 RF — Checks drive level of the Lens2 RF for systems which
have this feature.
7. Inlet Control Tests
a. Drying Gas Pressure Ramp
b. Nebulizer Gas Pressure Ramp
c. Calibrant Delivery System Valve Test — Switches the valve control
electronic state to open and closed, and verifies the electronic readback is
correct. Note, this does not check the actual valve function, nor if calibrant
is flowing to the nebulizer.
8. High Voltage Ramps
a. The ramps in this section are described essentially by their name. Note
these tests will not execute if the first test, Initialize High Voltage Lenses,
does not run. This initialization will not occur if there is a system fault
preventing the main board from maintaining rail voltages.
9. Miscellaneous Tests
a. ADCTest
b. Triangle Wave Test — Reads back the response when the wave form is off,
then with the wave form on, to ensure the Log Amp is functioning
properly. Note, the plot of the signal on does not show sharp triangles
due to the sampling rate.
10. Heater Ramps
a. Ramp APCI/AJS Gas Heater — Checks the vaporizer heater is responsive to
temperature setpoints. Temperature does not actually reach high set point
of ramp, but slope is evaluated. Will fail if no AJS or APCl is installed
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b. Ramp Drying Gas Heater - Checks the drying gas heater is responsive to
temperature setpoints. Temperature does not actually reach high set point
of ramp, but slope is evaluated.

c. Ramp Quad Driver Heater - Checks the quad driver heater is responsive to
temperature setpoints. Temperature does not actually reach high set point
of ramp, but slope is evaluated. Sets temperature back to 100C at end of
ramp.

c. 6200 Series TOF

Only the 6224 and 6230 model TOF instruments are supported by LDT. The older architecture TOF
models are not supported.

Temporary changes in instrument setpoints by LDT can cause temporary loss of ion abundance to the
instrument. Power cycling the instrument after running LDT fixes this issue.

Below is a list of tests in the TOF test sets.

1. Power On Self Tests

a. Power Supply Test — Checks +15V, +24V, the +48V supply implicitly, and
checks the AC Level.

b. Show Electronics Revisions — reads back the “showrevs” backdoor
command to log the firmware, logic, and instrument serial number. This
test will always pass, but the individual lines will appear in red.

c. ADC Check

2. Initialization

a. Turn Fault Check On —

b. Check Faults — Checks individual fault bits. Useful to identify disconnected
or damaged connections.

c. Heater Initializations— Turns on heaters to be tested at end of tests

3.  Vacuum System Test
a. Vacuum Pumpdown Verification — Checks pump currents, speeds, and
vacuum levels.
4.  Octopole RF Tests
a. Octopole RF Ramp — Checks drive level over range
5. Inlet Control Tests

a. Drying Gas Pressure Ramp

b. Nebulizer Gas Pressure Ramp

c. Reference Nebulizer Gas Pressure Ramp
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d. Dual Bottle CDS Test — Checks to see if the control of the CDS valves is
working, by changing the state back and forth, and monitoring the
readback on the electronic board to confirm this control bit is changing.
Does not verify calibrant delivery or pressurization in system.

6. lon Optics Lens Ramps

a. Tests self-explanatory in nature, require main board lens voltages to be
initialized. Initialization must pass for other tests to start. Failures in this
section should be run again, especially if the failure symptom is the main
board lens voltages not initializing.

7. Heater Ramps

a. Ramp Drying Gas Heater — actual temperature does not increase as fast as
the setpoint, but test is looking for steady temperature increase over
range.

b. APCI/AJS Source Heater Ramp — Will fail if no APCI or AJS source is
installed.

d. 6400 Series QQQ

Mainboard voltage note: Many of the tests require mainboard lens voltages to reach a certain value
before they proceed. Mainboard voltages can be deactivated for a variety of fault states the instrument
can encounter. Thus, a fault with one component can make it incorrectly appear that there is a problem
with a mainboard.

For example, a defective ion gauge will cause a system fault which will periodically cause main board
voltages to drop. This is not a problem with a mainboard, and if you review tests which involve
initializing this voltage and see them both reach the expected voltage occasionally, they are likely not
the cause of the problem. This distinction becomes important when you have an actual problem on a
main board. A problem with one mainboard maintaining voltage can bring down the voltage on the
other mainboard. Thus, if you consistently see one board failing voltage initialization, but the other
board passes some of the time; it is likely a problem with the board which is always failing, not both.

Below is a list of the tests in the test sets with clarification notes on some:

1. Instrument Initialization
a. Test Initializations — Asks for serial number, starts log of results
2. Power On Self Tests
a. Power Supply Test — Checks +15V, +24V, +48V DC Power Supply Voltages,
AC Level, and Turbo Current
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b. Instrument Model Check — Checks |-Button
c. Log Amp Board Revision Test
Initialization

a. Initialize Faults — Clears fault status and then checks fault status to see if
any are raised. Run with Check Faults.

b. Check Faults — Checks individual fault bits. Useful to identify disconnected
or damaged connections.

c. [Initialize Heaters — Turns on heaters to be tested at end of tests

Pumpdown Tests

a.
b.

Pump Status — Checks pump currents, speeds, and rough pump vacuum
Vacuum Pressure Test — Checks high vacuum

Quad Driver Tests

a
b
C.
d.
e
f

RF

c
d.
e

f.

Initialize MS1 Quad Driver

Initialize MS2 Quad Driver

Calibrate MS1 Quad Driver Frequency — Performs a frequency dip
Calibrate MS2 Quad Driver Frequency — Performs a frequency dip
Ramp MS1 Mass Axis — Checks U+/- and RF drive levels over mass range
Ramp MS2 Mass Axis — Checks U+/- and RF drive levels over mass range

Tests

Lens 2 RF Drive Level — Checks drive level at 2 voltages. MS1 problems will
cause this test to fail.

Ramp Lens 2 RF — Checks slope of drive level over voltage range. . MS1
problems will cause this test to fail.

Octopole RF Drive Level — Checks drive level at 2 voltages

Collision Cell RF Drive Level — Checks drive level at 2 voltages.

Ramp Octopole RF — Checks drive level ramp over voltage range.

Ramp Collision Cell RF — Checks drive level ramp over voltage range.

Inlet Control Tests

a.

b.
c.
d

Drying Gas Pressure Ramp

Nebulizer Gas Pressure Ramp

Collision cell Gas Pressure Ramp

CDS Valve Control Test — Checks to see if the control of the CDS valves is
working, by changing the state back and forth, and monitoring the
readback on the electronic board to confirm this control bit is changing.
Ramp Vcap Power Supply — This test will fail if you have power supply
G1946-80059 installed.

High Voltage Ramps

a.

Tests self-explanatory in nature, require main board lens voltages to be
initialized. Initialization must pass for other tests to start. Failures in this
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section should be run again, especially if the failure symptom is the main
board lens voltages not initializing.
9. Miscellaneous Tests
a. ADCTest
b. Triangle Wave Test — Checks average signal with the test turned off and
on. This test occasionally fails to initialize. Often, re-running the test will
allow it to pass.
10. Heater Ramps
a. Ramp Drying Gas Heater — actual temperature does not increase as fast as
the setpoint, but test is looking for steady temperature increase over
range.
b. Check MS1 Heater - actual temperature does not increase as fast as the
setpoint, but test is looking for steady temperature increase over range.
c. Check MS2 Heater - actual temperature does not increase as fast as the
setpoint, but test is looking for steady temperature increase over range.
d. Ramp APCI/AIJS Source Heater — Will fail if no APCI or AJS source is
installed

e. 6500 Series QTOF

Temporary changes in instrument setpoints by LDT can cause temporary loss of ion abundance to the
instrument. Power cycling the instrument after running LDT fixes this issue.

Below is a list of tests in the QTOF test sets.

1. Power On Self Tests

a. Power Supply Test — Checks +15V, +24V, the +48V supply implicitly, and
checks the AC Level.

b. Show Electronics Revisions — reads back the “showrevs” backdoor
command to log the firmware, logic, and instrument serial number. This
test will always pass, but the individual lines will appear in red.

c. ADC Check

2. Initialization

a. Clear Faults and Initialize

b. Check Faults — Checks individual fault bits. Useful to identify disconnected
or damaged connections.

c. Initialize Heaters— Turns on heaters to be tested at end of tests

3.  Vacuum System Test

a. Pumpdown Verification — Checks pump currents, speeds, and vacuum

levels.
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4.

5.

6.

7.

8.

6. Support
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Quad Driver Tests

™ o 0 T o

High Voltage Initialization

MS1 Quad Driver Initialization

MS1 Quad Driver Frequency Calibration— Performs a quad frequency dip
MS1 Quad Driver U+/- Amplifier Ramp — Checks U+/- drive levels

MS1 Quad Driver Mass Axis, Peak Width DC Ramp — Checks RF drive levels
over mass range.

RF Voltage Ramp

a.
b.
C.
d.

Octopole RF Ramp — Checks RF drive level over operating range
Lens2 RF Ramp — Checks RF drive level over operating range
Collision Cell RF Ramp — Checks RF drive level over operating range
Hex2 RF Ramp — Checks RF drive level over operating range

Inlet Control Tests

a.

oo o

e.

Dual Bottle CDS Test — Checks to see if the control of the CDS valves is
working, by changing the state back and forth, and monitoring the
readback on the electronic board to confirm this control bit is changing.
Does not verify calibrant delivery or pressurization in system.

Drying Gas Pressure Ramp

Nebulizer Gas Pressure Ramp

Reference Nebulizer Gas Pressure Ramp

Collision Cell Gas Pressure Ramp

lon Optics Lens Ramps

a.

Tests self-explanatory in nature, require main board lens voltages to be
initialized. Initialization must pass for other tests to start. Failures in this
section should be run again, especially if the failure symptom is the main
board lens voltages not initializing.

Heater Ramps

a.

MS1 Heater Ramp- actual temperature does not increase as fast as the
setpoint, but test is looking for steady temperature increase over range.
Ramp Drying Gas Heater — actual temperature does not increase as fast as
the setpoint, but test is looking for steady temperature increase over
range.

APCI/AIJS Source Heater Ramp — Will fail if no APCI or AJS source is
installed.
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If you need assistance interpreting the diagnostic results, you can send the .Irs log file directly to LCMS
Service Channel Assist, or print to PDF format to share. If you have a PDF printer installed on your
laptop, you can choose to print to a local drive in that format.

a. Videos

There are videos recorded in Webex format which demonstrate how to use Lab Device Toolkit. Once
you have installed LDT, the videos are found at:

C:\Program Files\Agilent\Lab Device Toolkit\help\videos

b. Example Log files and Test Result Matrix

Example .Irs log files are available to help evaluate test results. These example log files were generated
on systems with a faulty component installed. There are individual log files, screenshots, and written
descriptions for a variety of cases. After installation, these log files can be found at:

C:\Program Files\Agilent\Lab Device Toolkit\help\example logs
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Power on Self Tests

Lens 2 RF Drive Level

Ramp Lens 2 RF

Octopole RF Drive Level
Collision Cell RF Drive Level
Ramp Oct RF

Ramp Collision Cell RF

Power Supply Check o o of g of
Instrument Model Check o s of o v
Log Amp Board Rev Test of o of of of
Initializations
Initialize Faults N o o o o
Check Faults o o of of of
Initialize Heaters o o o s o
Vacuum Tests
Turbo Pump Test of of of of of
Vacuum Pumpdown o v v g b 4 ¢
Quad Driver Tests
Initialize MS1 Quad Driver o o of v of
Initialize M52 Quad Driver o o o o o
Calibrate MS1 Quad Driver v g o v % %
Calibrate M52 Quad Driver Y g v f b= 4 b4
] Ramp MS1 Mass Axis v g f of % ®
Ramp M52 Mass Axis v of of ® ¢
RF Tests
¢ | ¢ | v | x| x
| ¢ | ¢ | | %
¢ | ¢ | x| x| x
| % || x| x
¢ | ¢ | x| x| x
¢l x| ¢ x| x

To aid in navigating these test sets and to allow for quick reference of these logs, there is a spreadsheet
matrix of results, with active links to the log files. Clicking on the problem description in the table
header will link to the log file of interest. Thus, you can drill down past this quick reference, and find
actual failing values for tests. Each tab in the spreadsheet represents a different instrument class.

C:\Program Files\Agilent\Lab Device Toolkit\help

7. Uninstalling
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All versions of Lab Device Tookit, can be uninstalled from the Add/Remove Programs utility in Windows.
To remove the test sets installed, they can be found at C:\Program Files\Agilent\Lab Device
Toolkit\tests.
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