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A Important Safety Guidelines for the Model 3300 ELSD

Please read the following cautions and warning statements carefully before using the Model 3300
ELSD:

. & Warning: The equipment must be used as specified by the manufacturer
otherwise overall safety will be impaired.

° & Warning: All service must be completed by qualified personnel only.
° & Warning: Only use the power supply cord recommended by the manufacturer.

. & Warning: Fire hazard, only use the same type and rated CERTIFIED fuse
(—E=— 250V 5A F).

. & Warning: Shock hazard, disconnect power before replacing the fuse.

° & Warning: Remove power cord from the power module to disconnect electrical
power from the unit.

. & Warning: Check the MSDS forms and dispense and dispose of all reagents in
accordance with local and national regulations.

° & Warning: Be sure to provide proper ventilation for all solvent vapors.
° & Warning: Avoid open flames and sparks when using flammable solvents.

. & Warning: If the unit is damaged and does not function properly, stop the unit
safely and contact the manufacturer immediately.

. &Warning: Class 3B LASER radiation inside can cause severe eye damage. Do not
open or defeat interlocks. Avoid exposure to the beam.
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1. INTRODUCTION

1.1 ABOUT THE MODEL 3300 ELSD

The Alltech® Model 3300 ELSD is designed for use with High
Performance Liquid Chromatography (HPLC) systems to
analyze any sample compound that has sufficiently lower
volatility than the mobile phase. Some of its possible
application areas include carbohydrates, pharmaceuticals,
lipids, triglycerides, underivitized fatty and amino acids,
polymers, surfactants, nutraceuticals, and combinatorial
libraries.

Evaporative light scattering detection eliminates common
problems associated with other HPLC detectors. Refractive
Index (RI) detectors can be complicated by solvent front
interferences, baseline instability, and gradient incompatibility.
RI detectors can also have a less sensitive response than
ELSD. Low-wavelength UV can suffer baseline drift with steep
gradients and also requires that the analyte contains a
chromophore. ELSD does not have these limitations. It can
achieve stable baselines with multisolvent gradients for
improved resolution and faster separations. Also, since ELSD
response does not depend on the sample’s optical
characteristics, the sample does not require a chromophore or
fluorophore for detection.

The Model 3300 ELSD features the most advanced
evaporative light scattering detection technology available. It
provides sensitivity in the low nanogram range. An intuitive,
Windows®-based software interface provides a nested menu
of options for detector operation, including Method Wizard for
simplified method development, multiple languages, and built-
in Diagnostic tests for troubleshooting. The Model 3300 ELSD
also features compact, stackable dimensions, allowing it to fit
easily into limited laboratory space.




1.2 PRINCIPLE OF OPERATION

The unique detection principle of evaporative light scattering
detection involves a three-step process: nebulization of the
column effluent to form an aerosol, solvent evaporation within
a heated drift tube, and detection of the non-volatile solute
particles in the light scattering cell.
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NEBULIZATION

The column effluent from an HPLC separation enters the
nebulizer, where it is mixed with a steady stream of nebulizing
gas (usually nitrogen) to form an aerosol. The aerosol consists
of a uniform distribution of droplets whose size is dependent
on the gas flow rate used for the analysis. The lower the gas
flow rate used, the larger the resulting droplets will be. Larger
droplets scatter more light and increase the sensitivity of the
analysis, but they are also more difficult to evaporate in the
drift tube. There will be an optimum gas flow rate for each
method which will produce the highest signal-to-noise ratio.

Lower mobile phase flow rates will require lower gas flow rates
for optimal nebulization. Substitution of a 2.1mm ID column for
your standard 4.6mm ID column will allow you to greatly
reduce the mobile phase flow rate while also increasing the
sensitivity of the analysis.

EVAPORATION

Evaporation of the volatile components in the aerosol occurs
in a heated, stainless steel drift tube. The optimum drift tube
temperature setting for an application will depend on mobile
phase composition, mobile phase flow rate, and on sample
volatility. Highly organic mobile phases require lower drift
tube temperatures for evaporation than highly aqueous
mobile phases. Lower mobile phase flow rates require lower
drift tube temperatures than higher mobile phase flow rates.
Semi-volatile analytes require the use of much lower drift tube
temperatures to obtain optimum sensitivity. The optimum
temperature should be determined by observing the signal-to-
noise ratio with respect to temperature.

Within the Model 3300 ELSD drift tube, a PTFE-coated,
stainless steel impactor plate is located three inches from the
nebulizer. The plate is perpendicular to the aerosol path so
as the aerosol contacts the plate, larger droplets exit through
the drain tube on the side panel. The remaining droplets pass
around the impactor and travel through the drift tube to the
optical cell for detection. The removal of the larger droplets
allows operation of the Model 3300 ELSD at low
temperatures, making it ideal for the analysis of semi-volatile
compounds.

Non-volatile impurities in the mobile phase or nebulizing gas
will produce noise. Using the highest quality gas, solvents,
and volatile buffers (preferably filtered) will greatly reduce
baseline noise. Noise will also increase if the mobile phase
has not been completely evaporated. Detector settings must
be carefully selected to ensure adequate mobile phase
evaporation.

DETECTION

The non-volatile sample particles emerge from the drift tube
in the mobile phase vapor and enter the light scattering cell.
In the optical cell, sample particles scatter light emitted by a
laser light source. The scattered light is detected by a silicon
photodiode, generating a signal proportional to sample mass.
This signal is sent to the analog output for data collection.
The advanced design of the Model 3300 ELSD optical
components’ provides excellent sensitivity for HPLC analysis.

' US Patent #6229605; other patents pending




2. INSTALLATION

2.1 WHAT YOU WILL NEED

In addition to the Model 3300 ELSD detector and its
accessories, the following will be needed for installation of a
complete chromatographic system:

Exhaust System:

¢A fume hood or other ventilation device located close
to the detector to remove the detector exhaust from
the laboratory.

NOTE: Make sure the exhaust system provides
adequate but not excessive suction.
Excessive suction can cause a noisy
baseline.

Gas Supply:

oA supply of clean, dry nebulization gas, preferably
nitrogen, regulated from 65 to 80 psig. 99.9% purity or
better is recommended. The gas source can be a high-
pressure gas cylinder, high-pressure liquid tank, or a
nitrogen generator.

HPLC System Components:

eAn HPLC pump, isocratic or gradient, capable of
low-pulsation solvent delivery at a flow rate ranging
from at least 0.1 to 1.5mL/min against pressures of
at least 3,000 psig. Lower flow rate capabilities may
be necessary for smaller bore columns.

oAn autosampler or manual injection valve.

oA column capable of separating the compounds of
interest. If you are uncertain which column to use,
contact your Grace Davison Discovery Sciences
representative or the Grace Technical Support Group for
assistance (Phone: 1-800-33-SOLVE).

oA guard column or cartridge compatible with the
separation column is recommended to prolong
separation column lifetime.

oA column heater, if needed.

oA data system or integrator, capable of accepting
analog voltage data. 0 -10mV or 0 -1000mV systems
can be used.

Other:

eHPLC-grade mobile phase solvents.

NOTE: Only volatile buffers may be used in the
mobile phase. Refer to Section 7.10,
Volatile Mobile Phase Modifiers, for a list of
suitable buffers.

eSolvent reservoirs, tubing, inlet filters, paper, etc.
required for pump and data system operation. Consult
the appropriate manuals for requirements.

2.2 UNPACKING

The Model 3300 ELSD detector and its accessories are
shipped in the same container. Unpack components carefully,
making sure all items in the list below have been included
and are in good condition. Save the container and packing
material for future use.

The Model 3300 ELSD shipping container should contain the
following:

Model 3300 ELSD

Model 3300 ELSD Operating Manual
Model 3300 ELSD Performance Documents
Model 3300 ELSD Driver for Agilent ChemStation CD*
Power Cord

Signal Cable

PEEK Tubing: 1/16" OD x .005" ID, 10’
SofGrip™ Fittings, 10/pk

Gas Tubing, 10’

Gas Fittings: 1/8” Brass Nut and Ferrule
Drain Tubing, 5’ (Reservoir not included)
Drain Tubing Clamp

Exhaust Adaptor

Exhaust Tubing, 20’

14-Pin Connector

Open-End Wrench, 3/8" x 7/16"
Open-End Wrench, 1/4" x 5/16"

Hex Ball Driver, 3/32" x 5 1/4”

Hex Ball Driver, 7/64" x 4”

Drift Tube Cleaning Brush

Fuse, 5 Amp

*The 3300 ELSD Diriver for Agilent ChemStation CD can be
used with Agilent ChemStation to control and collect data
from the 3300 ELSD. Agilent ChemStation must be
purchased separately.

The Model 3300 ELSD has been carefully shipped to ensure
that it is received in proper condition. Any damage to the
container or its contents should be reported immediately to
your local distributor or to Grace Davison Discovery Sciences.
Please refer to Section 7.11, Warranty, Returns, and Repairs,
for more information.

Refer to Section 7.3, Replacement Parts, for part numbers if
replacement parts are needed.




2.3 CONTROLS AND FEATURES
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Figure 2.1: Front Panel of 3300 ELSD; Door Removed

2.3.1 FRONT PANEL (FIGURE 2.1)

1.

LCD (Liquid Crystal Display): The LCD displays the
software interface screens.

Soft Power Button: The Model 3300 ELSD can be
powered on/off from the front panel of the unit using the
soft power button. NOTE: The power button on the back
panel must be set to the On position in order for the front
panel button to be active.

Liquid Inlet: The column effluent tubing connects to the
LIQUID INLET with a 1/16" male fitting.

Nebulizer Liquid Tubing: The stainless steel tubing
carries the column effluent to the liquid inlet of the
nebulizer.

Impactor Cartridge: The cartridge can be removed in
order to access the drift tube for cleaning. Refer to Section
5.3, Drift Tube Cleaning Procedure, for details.

Nebulizer: The column effluent and nitrogen gas are
combined within the nebulizer to form an aerosol. The
nebulizer is easily removed for cleaning by pushing in and
using a counterclockwise twisting motion.

10.

. Nebulizer Gas Tubing: The gas tubing carries nitrogen

gas to the nebulizer gas inlet.

. Drain Port: The DRAIN port is located on the right side of

the front panel. The drain tubing and clamp included with
the unit are connected to the DRAIN port and then directed
to a waste reservoir (not included) located at bench level if
the unit is stacked or floor level. NOTE: The drain tubing
must not be submerged in the liquid inside the reservoir
during operation.

. Keypad: The keypad is used to interact with the software

interface screens.

Removable Door (not shown): The front door can be
opened or removed to access the nebulizer and drift tube
for cleaning. To remove the door, gently pull the door
towards you.




. USB Device:

. Ethernet:

2.3.2 BACK PANEL (FIGURE 2.2)
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Figure 2.2: Model 3300 ELSD Back Panel

. Signal Output: The signal cable included with the unit is
connected to the SIGNAL OUTPUT port on the back panel
of the unit and is used to send the analog signal to the data
collection device.

. RS-232: This port is currently reserved for service tech
functions only.

. USB Host: A pen drive (not included) can be inserted into
this port for file importing/exporting and software upgrades.

This port is currently reserved for service
tech functions only.

This port can be used with the 3300 ELSD
Driver for Agilent ChemStation. This port is also used for
service tech functions

. 14-Pin Connector: Outputs TTL/contact closure signals or
accepts signals from peripheral equipment.

10.Gas Inlet:

7. Exhaust Outlet: Nebulizer gas, mobile phase vapor, and

solute mist or particles produced during an analysis will exit
the detector through the EXHAUST outlet. The exhaust
outlet accepts the exhaust adaptor and exhaust tubing
included with the unit, which must be then directed to a
fume hood.

. Fan: Provides cooling airflow through the instrument. Do

not block.

. Power Module: The power module contains a socket for

the incoming power cord. It also contains the main power
switch, which is used to turn the system power On/Off, and
the line fuse. The module is autoselecting for 85-265V and
contains a 5 Amp fuse.

The GAS INLET accepts the nebulizer gas
supply tubing. The inlet features a quick-connect port,
which requires no additional fittings. Gas pressure should
be regulated from 65 — 80psi.




2.4 MAKING ELECTRICAL AND FLUID
CONNECTIONS

1. Unpacking the Unit: Remove the ELSD from its

shipping container and position it on a level surface near
the column outlet of your HPLC system and the fume
hood. Make sure there is free flow of air to the bottom of
the ELSD and to the cooling fan at the back panel of the
ELSD. Allow the detector to warm to ambient
temperature if necessary. Save the shipping container
for future use.

. Exhaust Adaptor: Screw in the threaded exhaust
adaptor provided in the accessory kit to the EXHAUST
port on the back panel of the unit.

. Fill the Internal Drain Reservoir: Place a beaker under
the DRAIN port on the right side panel. Using a water
bottle or pipette, add water into the EXHAUST port on
the back panel of the unit until excess liquid is seen
exiting the DRAIN port. Filling the internal drain reservoir
prevents gas from escaping the drift tube.

4. Power Connection: Plug the power cord provided with
the unit into the power module on the back panel of the
detector. The module is autoselecting for 85-265V.

&WARNING: Only use the power supply cord
recommended by the
manufacturer.

5. 14-Pin Connector: Insert the 14-pin connector into the

port on the back panel. Make the appropriate wiring
connections to the 14-pin connector depending on which
of the following functions are needed:

Start: Pin 1: Ground (-) Pin 2: Signal (+)

Pins 1 and 2 on the Model 3300 ELSD can accept a
TTL/contact closure signal to start a method run on the
detector.

Standby: Pin 3: Ground (-) Pin 4: Signal (+)

Pins 3 and 4 on the Model 3300 ELSD can accept a
TTL/contact closure signal to put the detector into
Standby mode.

Gas Shutoff: Pin 5: Ground (-) Pin 6: Signal (+)

Pins 5 and 6 on the Model 3300 ELSD can accept a
TTL/contact closure signal to turn off gas flow at the end
of a run. This signal is typically sent from an autosampler
or a data collection system. Consult the appropriate
manuals for wiring information.

Autozero: Pin 7: Ground (-) Pin 8: Signal (+)

Pins 7 and 8 on the Model 3300 ELSD can accept a
TTL/contact closure signal from a start signal cable to
autozero the detector. This signal is typically sent from
an autosampler or a manual injection valve with a
position-sensing switch. Consult the appropriate manuals
for wiring information.

External Output: Pin 9: Normally Open (NO) (+)
Pin 10: Common (-)
Pin 11: Normally Closed (NC) (+)

Pins 9, 10, and 11 on the Model 3300 ELSD can output
a TTL/contact closure signal to other instruments.
Consult the appropriate manuals for wiring details.

Fault Relay: Pin 12: Normally Open (NO) (+)
Pin 13: Common (-)
Pin 14: Normally Closed (NC) (+)

Pins 12, 13, and 14 on the Model 3300 ELSD can
output a TTL/contact closure signal to stop pump flow
when an error occurs on the detector. Consult the
appropriate manuals for wiring details.

Gas Connection: Connect the nitrogen gas supply
tubing to the GAS INLET on the back panel. The
nitrogen gas supply should be regulated from 65 — 80
psig. A stable gas flow and pressure are necessary for
reproducible results. The gas must be free of
contaminants, such as oil, water, particulates, or any
other non-volatile substances. A 0.1um gas filter is
built into the instrument.

Liquid Connection: Connect the column effluent line
to the LIQUID INLET with a 1/16" male fitting. The ID
and length of the tubing between the column and the
detector should be kept as small as possible to avoid
band broadening. 0.005" ID tubing is recommended for
best results. Tubing and fittings are included in the
ELSD 3300 accessory Kit.

. Drain Setup: Attach the drain tubing and clamp

included with the detector to the DRAIN OUTLET on the
right side of the front panel. Extend the tubing to a drain
waste container (not included) either at bench level if
the detector is stacked or at floor level. Make sure the
container is sealed to prevent solvent fumes from
escaping. Monitor the liquid level in the container during
operation and decant excess liquid when the level
approaches the top of the container. CAUTION: Do
NOT allow the tubing to become submerged in the
liquid inside the container. Remember that the waste
container will contain solvents from your mobile phase
and should be disposed of properly.

. Signal Output: Connect the signal cable provided with

the unit to the SIGNAL OUTPUT port on the back panel
of the detector and connect to your data collection
device.

10. Exhaust Tubing: Connect the exhaust tubing

included with the unit to the EXHAUST outlet on the
rear panel of the unit. Extend the tubing to the
hood/ventilation system. There should be no low spots
in the tubing where condensate can collect.

NOTE: Make sure the exhaust system provides
adequate but not excessive suction.
Excessive suction can cause a noisy
baseline.




3. NAVIGATING THE SOFTWARE
INTERFACE

The Model 3300 software interface features a collapsible
menu located in the upper left corner of the LCD screen. The
following sections describe the software menu options in
detail. The Help Button, “?” can be pressed in many software
screens in order to access Help Screens which offer
assistance with using the software functions.

3.1 MAIN SCREEN

Menu

Method:

Method =
Configuration =
Maintenance >

Temperature
Gas Flow

Output
5.3 mV

e-1)]

-1.00 | EFFOF

Low inlet gas pressure error,

The Operation screen is the main screen displayed during use
of the instrument. This screen provides the following
information for the currently loaded method:

e Method Name: Currently loaded method name.

e Temperature: Set point and read value of the drift tube
temperature in °C. The temperature range is from 25.0 to
120.0°C. NOTE: There are two heated zones in the drift
tube, a lower zone and an upper zone. The value displayed
on the main screen is the average value for the two zones.
The individual values are displayed in the Manual Control
screen (see Section 3.5.1 for details).

e Gas Flow: Set point and read value of the nebulizer gas
flow rate in L/min. The gas flow range is from 0.0 to
4.0L/min.

e Gain: Current gain setting. Possible gain values are 1, 2,
4, 8, and 16. A gain setting of 1 produces an unamplified
signal, and each increase in gain setting produces twofold
signal amplification over the previous setting.

e Signal Output: The signal output in mV is displayed when
the instrument is in Run or Cleaning modes. The output is
not displayed in Standby or Heating modes. If the output
value exceeds 2.5V, the signal output will read ‘High’. If
output drops below -500mV, the signal output will read
‘Low’.

¢ Method Run Time: The elapsed time for the method run
is displayed in the upper right corner if a method run has

been started. The time value will remain until the method
run has been stopped.

e Chart: The chromatogram trace of up to 60 minutes will be
active for Run and Cleaning modes.

e Mode: The current mode of the detector is displayed
(Standby, Run, Heating, or Cleaning).

e Equilibrating Indicator: If the detector is in Run mode
and the heaters and gas flow have not reached their set
points, the screen will display “Equilibrating” next to the

Mode status until the equilibration requirements are met.
The equilibration requirements are: lower drift tube, upper
drift tube, and optics block must be within 1.5°C of their set
points; gas flow must be within 0.3L/min of its set point; the
temperatures and gas flow must meet the requirements for
60 seconds before the message disappears.

e Timed Mode Change Reminder (not shown): If a timed
mode change has been scheduled, a reminder for the
event will be displayed next to the Mode status.

e Errors: Any errors that occur on the instrument will be
displayed in the lower right corner of the screen.

The software Menu is located in the upper left corner of the
screen. There are four main Menu headers: Operation,
Method, Configuration, and Maintenance. The following
sections describe the software functions within these headers.

3.2 OPERATION
3.2.1 MODE

The Model 3300 ELSD has four operational modes: Standby,
Run, Heating, and Cleaning.

STANDBY MODE

Method: Method 1
Method =

Configuration =
Maintenance =

Temperature
Gas Flow 1
Gain

Output

Select Operation/Mode/Standby using the arrows on the
keypad and press Enter to put the detector into Standby mode.
In Standby mode, the heaters, gas flow, and laser are off. The
signal output is not displayed, and the chromatogram trace is
not active. The detector enters Standby mode after power-up
with the last saved method conditions.

RUN MODE

Method =
Configuration =
Maintenance =

Method: Method 1

Temperature
Gas Flow
Gain

Output
2.3 my

4.0

Mode Run

Select Operation/Mode/Run using the arrows on the keypad
and press Enter to put the detector into Run mode. In Run
mode, the heaters, gas flow, and laser are on. The signal
output is displayed and the chromatogram trace is active. Run
mode is used for sample analysis.
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HEATING MODE

Method =
Configuration =
Maintenance =

Method: Method 1

Temperature
Gas Flow
Gain

Select Operation/Mode/Heating using the arrows on the
keypad and press Enter to put the detector into Heating mode.
In Heating mode, the heaters are on, but the gas flow and
laser are off. The signal output is not displayed and the
chromatogram trace is not active. Heating mode keeps the
detector in a ready state, so the user won’t have to wait for
temperature equilibration when switching to Run mode for
sample analysis.

CLEANING MODE

Operation = S
Method = Temperature 110
Configuration = Gas Flow 2

Method: C

Output
17.4 m¥y

Gain

ning

-40,00 -10,00

Select Operation/Mode/Cleaning using the arrows on the
keypad and press Enter to put the detector into Cleaning
mode. In Cleaning mode, the heaters, gas flow, and laser are
on. Temperature is set to 110°C, gas flow is set to 2.0L/min,
and Gain is set to 1. The detector should be run with 100%
water or other suitable solvent at 1.0mL/min for at least one
hour to clean the detector. Cleaning mode can be used for
routine cleaning of the detector to prevent any buildup of
sample materials inside the drift tube and optics. A dirty drift
tube and optics can cause excess baseline noise.

3.2.2 START/STOP RUN

Select Operation/Start Run using the arrows on the keypad
and press Enter to manually start a method run. The method
elapsed time will then appear in the upper right corner of the
screen above the output, and the timed events programmed in
the method will start. This function should be used only if
timed events will be used with the method. Select
Operation/Stop Run and press Enter to manually stop the
method run. Refer to Section 3.3.1 for more information on
programming timed method events. Alternately, method timed
events can be started by connecting the proper wiring to the
Start input pins on the back panel of the unit. Refer to Section
2.4 for details.

3.2.3 LOCK/UNLOCK DETECTOR

The Lock Detector option can be used to lock the method
settings on the detector to prevent unwanted method changes
during operation.

Method: Method 1
ClEEEiEIbm = Lock Detector

Method =

Configuration Enter new PIM, then press accept or Cancel.
Maintenance =| PIN:

[apc |

Retype PIN:

[aaC
@ Accept

@ Cancel

Mode Run

Select Operation/Lock Detector using the arrows on the
keypad and press Enter to reach the Lock Detector screen.
Enter and then re-enter the PIN using the keypad. Press
Accept to lock the detector, or press Cancel to cancel locking
the detector.

Method: Polymers
Operatian > [\yninek Detector

Method =
Configuration Enter PIN, then press Accept or Cancel,
Maintenance =| PIN:

[aBC

Mode Standby

To unlock the detector, select Operation/Unlock Detector and
press Enter to bring up the Unlock Detector screen. Enter the
PIN created when the detector was locked to unlock the
detector. The detector can also be unlocked by recycling the
power on the unit.

3.2.4 CHART

The Chart displays a scalable chromatogram trace of up to 60
minutes.

ZOOM

The Zoom function can be used to zoom in/out on the
chromatogram trace. Select Operation/Chart/Zoom using the
arrows on the keypad and press Enter. The zoom tool will
then appear in the lower left corner of the screen.

Method: Method

Temperature
Gas Flow
Gain

Output

376.2 mv

sl Mode Run
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Use the up arrow to Zoom out the Y-axis; use the down arrow
to Zoom in the Y-axis; use the left arrow to zoom in the X-axis;
or use the right arrow to zoom out the x-axis. Once the
desired chart view has been achieved, press Accept to save
the new chart view, or press Cancel to return to the original
chart view. The x-axis range is —60 to 0 minutes. The y-axis
range is -500mV to 2.5V. To reach Pan directly from Zoom,
press Enter.

PAN

The Pan function can be used to pan left, right, up, or down on
the chromatogram trace. Select Operation/Chart/Pan using
the arrows on the keypad and press Enter. The Pan tool will
then appear in the lower left corner of the screen:

Method: Method 1

Temperature
Gas Flow
Gain

Output
373.6 mV

Use the up arrow to Pan up the Chart; use the down arrow to
Pan down the Chart; use the left arrow to Pan left on the
Chart; or use the right arrow to Pan right on the Chart. Once
the desired chart view has been achieved, press Accept to
save the new chart view, or press Cancel to return to the
original chart view. The x-axis range is —60 to 0 minutes. The
y-axis range is —=500mV to 2.5V. To go directly to Zoom from
Pan, press Enter.

USER DEFINED SCALE

The User Defined Scale screen can be used to enter user
defined x-axis and y-axis values for the chart scaling. Select
Operation/Chart/User Defined Scale using the arrows on the
keypad and press Enter to reach the User Defined Scale
screen:

Method =
Configuration >
Maintenance >

Method: Method 1

User Defined Scale

¥ Anis:
| Minimum: mmutes

L]
Maxirnum; IC' minutes

@ Accept

Output
369.2 mV

m
'

@ Cancel

Mode Run

Enter the minimum and maximum x-axis and y-axis values in
the window that appears. The x-axis range is —60 to 0
minutes. The y-axis range is -500mV to 2.5V. Once the new
chart values have been entered, press Accept to save the new
chart settings or press Cancel to return to the original settings.

ENABLE/DISABLE Y-AXIS AUTOSCALE

The Enable Y-Axis Autoscale function causes the chart to
automatically scale to the highest peak and ensures that the
chromatogram trace will always be on-scale. Select
Operation/Chart/Enable Y-Axis Autoscale and press Enter to
enable this feature. Select Operation/Chart/Disable Y-Axis
Autoscale and press Enter to disable this feature.

RESET SCALE

The Reset Scale function will zoom out the chart view to its
maximum x-axis and y-axis values: -60 to 0 min; -500mV to
2.5V. Select Operation/Chart/Reset Scale using the arrows
on the keypad and press Enter to reset the chart axes.

3.2.5 AUTOZERO

The Autozero function can be used to zero the output on the
detector. To autozero, select Operation/Autozero using the
arrows on the keypad and press Enter. The autozero value will
depend on the full-scale voltage setting on the detector. For a
1V full-scale voltage setting, the default Autozero value is
5mV. For a 10mV full-scale voltage setting, the default
Autozero value is OmV. If the Custom Autozero Output has
been enabled, the detector will be autozeroed to the value
selected, from 0 to 100mV. Refer to Section 3.4.3 for more
details on setting the Custom Autozero Output value.

3.3 METHOD

Methods are created to set the temperature, gas flow, gain,
and event settings on the detector.

3.3.1 NEW

Select Method/New using the arrows on the keypad and press
Enter to bring up the New Method window:

SLEELEE New Method

Method ;|
Configur| Methad Mame: |Default Method
Temperature: ag

Mainten
1.50

Method: Method 1

Events:

Hew

Gas Flow: Lfrmin

Gain:

@ Accept

@ Cancel

Mode Run

Enter the Method Name, Temperature, Gas Flow, Gain, and
Timed Events using the keypad. Use the up/down arrows to
tab through the method parameters.

Method Name: The Method Name may include the following
characters: A-Z,a-2z 1-9, <space>, or . (period). Rapidly
press a button on the keypad to cycle between letter and
number options. For upper case, press Shift and then enter
the letter.
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Temperature: Enter a temperature value between 25 -120°C
using the keypad.

Gas Flow: Enter a value between 0.0 — 4.0L/min using the
keypad.

Gain: Enter avalue of 1, 2, 4, 8, or 16 using the keypad. Each
increase in gain setting will produce twofold signal
amplification over the previous setting.

Events: Events can be added to the method in order to
program timed gain changes or timed external output events.
Timed gain changes can be used so sample compounds of
widely varying concentration can be on-scale in the same
chromatogram. Timed external output events can be used to
trigger events on other instruments.

NEW EVENT

To add a new timed event, use the up/down arrows to highlight
the New button and press Enter. The New Event window will
then appear:

Menu Method: Pharmaceuticals
(o] i
Method

Method Wame

Configur]
Mainten.

Event Time: minutes

Change Gain LLd

Temperature!| Eyent Type:

Gas Flow: @i

Gain:

| @ Accept @ Cancel

@ Cancel

Mode Run

Enter the Event Time, from 0 — 60 minutes. Enter the Event
Type (Change Gain or Set Control Relay). If Change Gain has
been selected, then enter the Gain value: 1, 2, 4, 8, or 16. If
Set Control Relay has been selected, select On or Off for the
External Contact. Once the new event has been created,
press Accept to save the new event, or press Cancel to cancel
the new event.

EDIT EVENT

To Edit an existing event, use the up/down arrows to highlight
the event to be edited from the table. Then use the right arrow
to select Edit and press Enter. The Edit Event table will then
appear:

Cperatig
Method ;|
Configur]
Mainten

Method: Pharmaceuticals

Edit Event

Method Name|  Evant Time:

minutas

Change Gain 4

Temperature: Event Type:

Gas Flow; Gain:

Gair:

| @ Accept @ Cancel

Mode Run

Make the desired changes to the Event Time, Event Type,
Gain, or External Contact. Press Accept to save the event
changes, or press Cancel to cancel the changes.

DELETE EVENT

To Delete an event, use the up/down arrows to highlight the
event to be deleted from the table. Then use the right arrow
and the down arrow to select Delete, and press Enter. The
event will then be deleted.

Once all method parameters have been entered, press Accept
to save the new method. The Save Method window will then
appear:

Mothod. Pofonlt Mobbod
Method > Please select a method number:
Configuration =
Maintenance =

Output

01 Pharmaceuticals
02 Carbohydrates

03 Polymers
04 <empty>
05 <empty>
06 <empty>
07 <empty>
08 <empty>
09 <empty>

(@ accept (@) cancel [SUEE

Use the up/down arrows or the keypad to select a method
number for the new method. Press Accept to save the new
method, or press Cancel to cancel the new method.

3.3.2 OPEN
Select Method/Open using the arrows on the keypad and

press Enter to open an existing method. The Open Method
window will then appear:

Output
70,7 mv

@ Accept @ Cancel [BEEE

Use the up/down arrows or enter the method number on the
keypad to select a method from the list. Press Accept and the
method will then load on the main screen, or press Cancel to
cancel loading the method.

3.3.3 EDIT

To Edit an existing method, select Method/Edit using the
arrows on the keypad and press Enter. The Edit Method
window will then appear:

Menu

WEEEEE| Edit Method

Method |

Configur|
40.0

Method: Pharmaceuticals

Ewents:

0.00 Control On
5.00 Gain Z

Mew

Mainten

Temperature: oC

1.50

Gas Flow: Lfmin

Gain:

@ Accept

@ Cancel

Mode Run
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Use the up/down arrows to tab through the method
parameters and enter a new Method Name, Temperature, Gas
Flow, Gain, and/or Events using the keypad. Press Accept to
save the new method settings, or press Cancel to return to the
original method settings.

3.3.4 DELETE

To Delete a method, select Method/Delete and press Enter.
The Delete Method window will then appear:

Method =

Mntlnds Ok

Delete Method

Output
o1
02 Carbohydrates
03 Polymers

High

MiUuE RN

Select a method to delete from the list using the up/down
arrows or by entering/cycling a number. Press Accept to
delete the method, or press Cancel to cancel deleting the
method.

3.3.5 WIZARD

The Method Wizard can help provide initial detector settings
based on the mobile phase solvent composition, mobile phase
flow rate, and sample concentration. Select Method/Wizard
and press Enter, and the first Method Wizard screen will
appear:

P
Method Wizard - Select Mobile Phase Solvents
Method = ut put

8.0 m¥
Water

Acetonitrile

Hone

|| © continue © carncel R

IFIULE R

Select Mobile Phase Solvents

Use the left/right arrow keys to select from the list of solvents.
Use the up/down arrows to tab down the table. Enter a
percentage for each solvent. The total percentage must add
up to 100%. Once the solvents/percentages have been
entered, press Continue to continue on to the next screen in
the Method Wizard, or press Cancel to cancel using the
Method Wizard.

a -
Method Wizard - Mobile Phase Flow Rate
Method = ut put

8.9 m¥

1.0 mL/min

@ Continue @ Cancel [l

IFIULE R

Mobile Phase Flow Rate

Select the Mobile Phase flow rate using the left/right arrows.
Possible choices are 0.2, 0.5, 1.0, 2.0, and 3.0mL/min. Press
Continue to continue on to the next Method Wizard screen, or
press Cancel to cancel the Method Wizard.

AAalmd. Al !

Method Wizard - Sample Concentration

Method = hutput

7.9 mV

IFIULIE UL

Sample Concentration

Use the left/right arrows to select the sample concentration
from the list. Press Continue to reach the next Method Wizard
screen, or press Cancel to cancel using the Method Wizard.

Method wizard -
Method = hutput

7.7 mV

@ Finish @ Cancel [l

IULE UL

Finished

The final screen in the Method Wizard provides the
recommended Temperature, Gas Flow, and Gain settings
based on the mobile phase solvent composition, mobile phase
flow rate, and sample concentration. Press Finish to continue
creating the method, and the New Method window will appear,
or press Cancel to cancel the Method Wizard.

3.4 CONFIGURATION
3.41 ALARM

The Alarm function can be used to sound an alarm when
errors occur on the detector. Select Configuration/Alarm using
the arrows on the keypad and press Enter to bring up the
Alarm Configuration window:

Method: Pharmaceuticals

Set

Output
378.2mv

Alarm Configuration
Configuration =
Disabled

1,500.0

—f

-40.00

-10.00

Mode Run
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Use the left/right arrows to select Enabled or Disabled. If
Enabled, the alarm will sound when errors occur on the unit
and will continue to sound until the errors are remedied. If
Disabled, the alarm will not sound when errors occur on the
unit. Press Accept to save the alarm configuration, or press
Cancel to return to the original alarm configuration.

3.4.2 SERIAL NUMBER

*This function is available in Service Tech Mode only.

To configure the serial number on the detector, first enter
Service Tech mode by selecting Maintenance/Service Tech
using the arrows on the keypad and press Enter. Enter “atat”
for the Service Tech password and then press Accept. Once
in Service Tech mode, select Configuration/Serial Number.
The Serial Number Configuration screen will then appear.

Serial Number Configuration

Enter serial number, then press Accept or Cancel when done.

Operation =
Method =
Configuration =

Maintenance =| Serial number:

23000206005

‘ @ Accept @ Cancel
__

Enter the serial number using the keypad. The serial number
can contain numbers only. Press Accept to save the new
serial number, or press Cancel to cancel the changes. If
Accept is pressed, a Success screen will appear indicating
that the new serial number has been set. Press Accept to
confirm that the new serial number will be saved.

3.4.3 OUTPUTS

Select Configuration/Outputs using the arrows on the keypad
and press Enter. The Outputs Configuration screen will then
appear:

Qperation =
Method =
Configuration =

Method: Pharmaceuticals
Outputs Configuration

Fault Relay:

Output

Enabled 380.0 mV

Maintenance >

Full-Scale vaoltage: 14

Enahled

v
@ Accept @ Cancel

Custom Autozero:

1,500.0

Autozero Offset:

-500.0
-60] -10.00

Mode Run

FAULT RELAY

Use the left/right arrow keys to select Enabled or Disabled for
the Fault Relay setting. If Enabled, the detector will output a
signal to stop a pump if errors occur on the unit. The proper
wiring must be connected for the Fault Relay to work. Refer to
Section 2.4 for wiring details. If Disabled, errors will not trigger
an output to a pump for pump shutdown.

FULL-SCALE VOLTAGE
Use the left/right arrows to select 10mV or 1V for the full-scale
voltage, depending on your data collection system.

CUSTOM AUTOZERO

Use the left/right arrows to select Enabled or Disabled for the
Custom Autozero. If Enabled, the user can select an Autozero
Offset, from 0 — 100mV. If Disabled, the Autozero will be
based on the full-scale voltage setting on the detector: 5mV
for 1V FS; OmV for 10mV FS.

AUTOZERO OFFSET

If the Custom Autozero has been enabled, enter a value from
0 — 100mV for the Autozero offset. This is the signal output
that will be displayed when the detector is autozeroed. If the
Custom Autozero has been disabled, then the Autozero Offset
will be grayed out. Press Accept to save the changes to the
Outputs Configuration, or press Cancel to cancel the changes.

3.4.4 DISPLAY

Select Configuration/Display using the arrows on the keypad
and press Enter. The Display Configuration screen will then
appear:

Operation =
Method =

Configuration = G == -
Maintenance » Display Confi

Use the up and down arrows

Method: Default Method

Temperature Output

to adjust the contrast.

-g.00 -5.00 -4,00 -3 -2.00

-1.00

Use the up/down arrows to adjust the Display Contrast. The
up arrow lightens the display, and the down arrow darkens the
display. Press Accept to save the new Display settings and
return to the main screen.

3.4.5 HEATERS

*This function is available in Service Tech Mode only.

To configure the optics block heating % on the detector, first
enter Service Tech mode by selecting Maintenance/Service
Tech using the arrows on the keypad and press Enter. Enter
“atat” for the Service Tech password and then press Accept.
Once in Service Tech mode, select Configuration/Heaters
using the arrows on the keypad and then press Enter. The
Heater Configuration screen will then appear:

'

Operation =
Method =
Configuration »
Maintenance =

Output

Heater Configuration

Optics Heating %!

1,500.0

Enter a value for the Optics Heating % in the blank provided.
The default value is 90%. The Optics Block will heat to this %
of the Drift Tube temperature setting. Press Accept to save
the new Heater setting, or press Cancel to cancel the
changes.
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3.4.6 DATE AND TIME

Select Configuration/Date and Time using the arrows on the
keypad and press Enter. The Date and Time Configuration
screen will then appear:

Method: Default Method
(o] i = = =
s bate and Time Configuration
Method =

Configuratiol Date (mm/dd/yyyy):

Maintenance

Time (hhimmm:ss): m

Time Zone:
[ camT-08:00) Cantral Time (US 8 Canada) [0

@ Accept @Cancel
B v R xR

Mode ] ‘E”rla nd Lu ,H :

Enter the Date (month, day, and year) and the Time (hour,
minute, and second) using the keypad. Use the up/down
arrows to tab across the entry blanks. Select the Time Zone
from the list using the left/right arrows. Press Accept to save
the new date and time configuration, or press Cancel to cancel
the changes.

3.4.7 LANGUAGE

The Model 3300 ELSD can be configured for the following
languages: English, Spanish, French, German, Italian,
Chinese (Simplified), Korean, and Japanese. The detector
must contain the proper software versions in order to be
compatible with certain languages; consult Grace Discovery
Sciences for further details. Select Configuration/Language
using the arrows on the keypad and press Enter. The
Language Configuration screen will then appear:

| Monu ___|

Cperation =
Method =
Configuration =

Maintenance =

Use the up/down arrows to select a language from the list.
Press Accept to save the new language configuration, or press
Cancel to cancel the new language configuration. If Accept
has been entered, the Restart Device screen will then appear:

Output

@ Cancel PEERSIGE

Maothad: Dofaols Bathed
o Language Configuration
Method = GIEEEE] Restart Device

Qutput

Configuration = The new language will not take effect until

the device is restarted, Would you like to
restart the device now?

@ no
@ Accept @ Cancel HECESSRL]

|@Ves

Maintenance >

The unit must be restarted before the language change can
take effect. Select Yes to restart the device and change the
language, or select No and the new language will take effect
the next time the unit is rebooted.

3.4.8 PRESSURE UNITS

Select Configuration/Pressure Units using the arrows on the
keypad and press Enter. The Pressure Units Configuration
screen will then appear:

Method: Default Method
Operation = et
°| Pressure Units Gonfiguration

Method =
Configuration > Which units should the pressure be
displayed in?

Output

Maintenance =

800 -7.00 -6.00 -500 -400 -3 -2,00 -1.00

Select Bar or Psi and the new pressure unit setting will take
effect.

3.49 NETWORK

To configure the Ethernet port on the back panel of the
detector, first connect an Ethernet cable between the Ethernet
port and a PC. Then select Configuration/Network using the
arrows on the keypad and press Enter. The Network
Configuration window will then appear:

Method: Default Method
Operation = 2

Method > Network Gonfiguration

Canfiguration = DHCP: Disabled L1

Maintenance = v 1P 107.168.70.10

Output

Subnet Mask: 255255 ,255.0

Gateway:

192.168.70.1
@ Accept @ Cancel

-0 -5.00 -4,00 -3 -2.00 -1.00

Use the left/right arrows to select DHCP Enabled or Disabled.
If Disabled is selected, enter the IP address, Subnet Mask,
and Gateway settings. If Enabled is selected, the IP address,
Subnet Mask, and Gateway will be grayed out and should fill in
automatically once the connection is made. Press Accept to
save the new settings, or press Cancel to cancel the new
settings.

3.4.10 TIMED MODE CHANGES

Timed Mode Change Events can be used to put the detector
into another operation mode using a timer. This can be
convenient to schedule routine cleaning, heating, etc. events.
A reminder for the next Timed Mode Change will be displayed
on the main screen next to the Mode.

NEW TIMED MODE CHANGE

Select Configuration/Timed Mode Changes/New using the
arrows on the keypad and press Enter to bring up the New
Timed Mode Change Event window:




Operation =
Method =
Configuration =
Maintenance >

Method: Default Method

New Timed Mode Change Event

Output

Event Type:

[0
[0
| Morith; |4 ‘

|Charn;|e to standby mode

|Once
22
|17 | fear:

@ accept

S| Recurrence:

1 Day of Month:

S| Hour (0-23): [2006 ]

5 Minute (0-59):

@ Cancel

-1.00

Mode Standby

Select an Event Type from the list using the left/right arrows
keys: Change to Standby mode, Change to Heating mode,
Change to Run mode, or Change to Cleaning mode. Select
the Recurrence using the left/right arrow keys: Once, Weekly,
or Monthly. For a Recurrence of Once, enter the Day of
Month, Month, Hour, Year, and Minute. Use the up/down
arrows to tab through the entry blanks. For Weekly
Recurrence, enter the Day of Week, Hour, and Minute. For
Monthly Recurrence, enter the Day of Month, Hour, and
Minute. Press Accept to save the new event settings, or press
Cancel to cancel the new event settings.

EDIT TIMED MODE CHANGE

To Edit a Timed Mode Change Event, select
Configuration/Timed Mode Changes/Edit using the arrows on
the keypad and press Enter. The Edit Timed Mode Change
Event screen will then appear:

Cperation =
Method =
Configuration =

[ERTN vt cd
Edit Timed Change Event

Output

Please select an event to edit:
Standby on
Cleaning mode at 17:00 on Friday each week.

Maintenance =

ncel
L

Use the up/down arrows to select an event from the table.
Press Accept to select the event to be edited, or press Cancel
to cancel the editing. If Accept has been selected, the Edit
Timed Mode Change Event window will appear:

Qperation =
Method =
Configuration =

Method: Default Method

Edit Timed Mode Change Event
0|
o]
| month: [os ]

Output

Event Type: |Change to standby mode

Maintenance > |Once
[22
|17 | Year:

M| Recurrence:

Day of Month:

| Hour (o231 [zo06 |

5 Minute (0-59):

Cancel [

-1.00

Mode Standby (Next: Cleaning mod

Make the desired changes to the Timed Mode Change Event.
Press Accept to save the changes, or press Cancel to cancel
the changes.

DELETE TIMED MODE CHANGE

Select Maintenance/Timed Mode Changes/Delete using the
arrows on the keypad and press Enter. The Delete Timed
Mode Changes Event screen will then appear:

X

Operation =

Output
Configuration »
Maintenance =

Use the up/down arrows to highlight the event to be deleted
from the table. Once the event has been highlighted, press
Accept to delete the selected event, or press Cancel to cancel
deleting the event.

3.5 MAINTENANCE

3.5.1 MANUAL CONTROL

The Manual Control screen can be accessed in order to view
the current status on the detector for laser, gas flow, and
heated zones. Select Maintenance/Manual Control using the
arrows on the keypad and press Enter to reach the Manual
Control screen:

Method: Default Method
CEEITEEE Manual Control
Method = Output

Please select a component to change using the keypad:

Configuration = o

309 my 32.2mvV
0.1 Limin

423 °C

421 °C

353 °C

ccept

1. Laser:

4§ 2. Gas Flow:
3. Lower Drift Tube;
4. Upper Drift Tube:
5. Optics Block:

0on

Laser: On/Off
Press 1 to toggle the Laser On or Off. The current signal
output value is displayed in mV.

Gas Flow: On/Off
Press 2 to toggle the Gas Flow On or Off. The current gas
flow rate and nebulizer gas pressure are displayed.

Lower Drift Tube: On/Off
Press 3 to toggle the Lower Drift Tube heater On or Off. The
current Lower Drift Tube Temperature value is displayed.

Upper Drift Tube: On/Off
Press 4 to toggle the Upper Drift Tube heater On or Off. The
current Upper Drift Tube Temperature is displayed.

Optics Block: On/Off

Press 5 to toggle the Optics Block heater On or Off. The
current Optics Block temperature is displayed. The Optics
Block heats to 90% of the drift tube temperature set point.
Press Accept to return to the main screen, and the detector
will return to its original settings.
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3.5.2 LOGS
VIEW ERROR LOG

Select Maintenance/Logs/View Error Log using the arrows on
the keypad and press Enter. The View Error Log screen will
then appear:

¥iew Error Log

Flease use left and right arrow keys to navigate log entries.

1/1/2005 9:50:00 PM Entry 4/4
Method: Default Methad (Al e
Mode:

COperation =
Method =

Canfiguration Time:

Maintenance >

Run

Description:

Low inlet gas pressure errar, -

-

| @ Accept

pressure error,

Each error log entry contains the time of the error, the method
loaded when the error occurred, the mode the detector was in
when the error occurred, and the description of the error. Use
the left/right arrows on the keypad to navigate Error Logs. Use
the up/down arrows to fully view the contents of each log.

VIEW SERVICE LOG

*This function is available in Service Tech Mode only.

To view the Service Logs on the detector, first enter Service
Tech mode by selecting Maintenance/Service Tech/Enter
Service Tech Password using the arrows on the keypad and
press Enter. Enter “atat” for the Service Tech password and
then press Accept. Once in Service Tech mode, select
Maintenance/Logs/View Service Log using the arrows on the
keypad and press Enter. The View Service Log screen will
then appear:

Menu
Qperation =
Method =
Configuration

Yiew Service Log

Please use left and right arrow keys to navigate log entries.

Time: 04/03/2004 11:23:38 PM Entry 4715

File 2/39
Service tech logged out. -

Maintenance >

| O Accept

Use the left/right arrows on the keypad to navigate through the
Service Logs. Use the up/down arrows to fully view the
contents of each log. Each Service Log contains the time the
log was created, the file and entry number, and the log
information. Service logs contain information on calibration
and configuration changes. Press Accept to exit the Service
Log and return to the main screen.

CREATE SERVICE LOG ENTRY

*This function is available in Service Tech Mode only.

To create a Service Log Entry on the detector, first enter
Service Tech mode by selecting Maintenance/Service Tech
using the arrows on the keypad and press Enter. Enter “atat”
for the Service Tech password and then press Accept. Once
in Service Tech mode, select Maintenance/Logs/Create

Service Log Entry using the arrows on the keypad and press
Enter. The Create Service Log screen will then appear:

Menu
Operation =
Method =
Configuration
Maintenance =

Create Service Log

Enter service log text, then press Accept or Cancel when done.

Description:

Laser replaced 2.24.2006.

| O Accept @ Cancel

Enter text for the log using the keypad on the front panel or by
connecting a USB keyboard to the back panel. Service Log
entries can contain numbers, letters, and/or symbols. Press
Shift before entering a letter to create an upper case
character. Once the log has been created, press Accept to
save the new Service Log entry, or press Cancel to cancel the
changes.

3.5.3 TESTS

Diagnostic tests can be run to help troubleshoot the unit. The
available tests are:

e Nebulizer Gas Pressure Test
e Gas Flow Test
e  Optics Test
e  Optics Heating Test
e Heater Stability Test (Service Tech mode only)
e Power Supply Test (Service Tech mode only)
To access the diagnostic tests, select Maintenance/

Tests/Nebulizer Gas Pressure Test, Gas Flow Test, Optics
Test, or Optics Heating Test using the arrows on the keypad
and press Enter. To access the Heater Stability Test and the
Power Supply Test, the detector must be in Service Tech
mode first. To enter Service Tech mode, select
Maintenance/Service Tech/Enter Service Tech Password
using the arrows on the keypad and press Enter. Enter “atat’
for the Service Tech password and then press Accept. Once
in Service Tech mode, select Maintenance/Tests/Heater
Stability Test or Power Supply Test and press Enter.

Refer to Section 6.2 for details on these tests.

3.5.4 FILES

Files can be imported or exported from the unit using a pen
drive inserted into the USB Host port on the back panel of the
unit. The USB pen drive must be 128MB or less for the
import/export function to work properly.

EXPORT

To Export files from the detector, insert a pen drive into the
USB Host port on the back panel of the unit. Select
Maintenance/Files/Export/Configuration, Methods, Service Log
(Service Tech mode only), or Error Log using the arrows on
the keypad and press Enter. A message will then appear
indicating that the files have been successfully exported; press
Accept and then the pen drive containing the files can be
removed. To enter Service Tech mode, select
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Maintenance/Service Tech using the arrows on the keypad
and press Enter. Enter “atat” for the Service Tech password
and then press Accept.

IMPORT

To Import files to the detector, insert a pen drive containing the
files into the USB Host port on the back panel of the unit.
Select Maintenance/Files/Import/Configuration or Methods and
press Enter. A message will then appear indicating that the
files have been successfully imported; press Accept and the
pen drive can then be removed. The files to be imported must
be located inside a folder named “Alltech” on the pen drive in
order for the import to be successful.

3.5.5 SERVICE TECH

Service Tech functions are reserved for qualified personnel
only. By entering Service Tech mode, it is possible to access
service functions that cannot be reached in the normal
operation mode.

ENTER SERVICE TECH PASSWORD

To enter Service Tech mode, select Maintenance/Service
Tech/Enter Service Tech Password using the arrows on the
keypad and press Enter. The Authorize Service Tech screen
will then appear:

Method: Method 1
authorize Service Tech

Enter Service Tech password, then press Accept or Cancel,

Menu
Operation =
Method =
Configuration

Maintenance > Password:

atat

@ accept

@ Cancel
Mode Standby

Enter the Service Tech password using the keypad, and then
press Accept or Cancel. The default Service Tech password
is “atat”. Once Accept has been pressed, the detector is now
in Service Tech Mode. Service Tech mode provides additional
functions for Configuration and Maintenance: serial number
configuration, optics block heater configuration, calibration,
heater stability and power supply tests, export service log, and
service log.

LOG OUT SERVICE TECH

To log out of Service Tech mode, select Maintenance/Service
Tech/Log Out Service Tech using the arrows on the keypad
and press Enter. The detector will then return to normal
operation mode and Service Tech functions will no longer be
accessible.

CHANGE SERVICE TECH PASSWORD

To change the Service Tech password from its default setting
(“atat”), select Maintenance/Service Tech/Change Service
Tech Password using the arrows on the keypad and press
Enter. The Change Service Tech Password screen will then
appear:

Method: Method 1
Change Service Tech Password

Enter new Service Tech password, then press Accept or
Cancel,

Password:

[aBC |
Retype Password:

[aBC |

Menu
Operation >
Method =
Configuration

Maintenance >

@ aAccept

@ GCancel

Mode Standby

Enter the new password in the blank provided using the
keypad. Press the down arrow to reach the second blank, and
then re-enter the new password. Press Accept to save the
new Service Tech password, or press Cancel to cancel the
changes. If Accept is pressed, a Success screen will then
appear indicating that the Service Tech password has been
changed. Press Accept to confirm the new Service Tech
password.

RESET SERVICE TECH PASSWORD

To restore the Service Tech password to its default setting
(“atat”), select Maintenance/Service Tech/Reset Service Tech
Password using the arrows on the keypad and then press
Enter. A Success screen will then appear; press Accept to
confirm that the Service Tech password will be restored to its
default setting.

3.5.6 CALIBRATION

*This function is available in Service Tech Mode only. To enter
Service Tech mode, select Maintenance/Service Tech/Enter
Service Tech Password using the arrows on the keypad and
press Enter. Enter “atat’ as the Service Tech password and
press Accept.

Refer to Section 7.6 for details on the calibration procedures.

3.5.7 ABOUT

The About screen displays the current software versions on
the detector and the serial number of the unit. Select
Maintenance/About using the arrows on the keypad and press
Enter. The About screen will then appear:

About

Evaporative Light Scattering Detector
33000206003
1.0.13 (Rewvision 19479)
33.16 Remote AP Varsion:
0.99.2 Diagnostic API Wersion:
1.0.5 OSVersion:

Application VYersion:
FPGA Revision:

Driver Wersion:
Hardware API Version:

0.99.1
102
1.00

C Accept

Press Accept to return to the main screen.

19



4. ROUTINE OPERATION

4.1 SAFETY

Please use the following guidelines to insure safe operation of
the Model 3300 ELSD:

1. AWarning: Be sure to provide proper ventilation
for all solvent vapors.

AWarning: Use a fume hood or other ventilation

2.
device to prevent the inhalation of any solvent
fumes expelled through the exhaust tube.

3. Warning: Avoid open flames and sparks when
using flammable solvents.

4. &Warning: Always power off before removing the
cover.

5. &Warning: Laser Radiation — Avoid exposure to

beam — Class IlIB laser.

& CLASS 1 LASER PRODUCT

Contains a class 3B 30mW-650nm laser. Designed
to comply with 21CFR 1040.10, 1040.11, and
IEC60825 with amendments as of date of
manufacture.

No user serviceable components inside. Refer
servicing to qualified personnel.

4.2 OPERATING NOTES

1. The internal drain reservoir must be filled with liquid (water)
prior to using the detector. The reservoir can be filled
through the EXHAUST port on the back panel. Once water
is visibly draining from the DRAIN port on the right side
panel, the internal drain reservoir has been filled.

. Monitor the liquid level in the drain waste container and
remove excess liquid when necessary. Never let the end
of the drain tubing become submerged in the liquid inside
the container.

. Mobile phase should not be flowing when the drift tube is
not at proper vaporization temperature or when the
nebulizer gas is turned off.

Only volatile buffers are allowed in the mobile phase. Non-
volatile buffer particles will be viewed as sample by the
detector, causing unwanted baseline noise. Refer to
Section 7.10, Volatile Mobile Phase Modifiers, for a list of
suitable buffers.

4.3 SELECTING INITIAL OPERATING CONDITIONS

Use the recommendations provided by the Method Wizard for
initial method settings. The Method Wizard can be reached by
selecting Method/Wizard in the software interface. Refer to
Section 3.3.5 for details.

Semi-Volatile Compounds

The recommendations provided by the Method Wizard are
based on non-volatile sample compounds. If the sample
compound is semi-volatile, it may require a lower drift tube
temperature than the Method Wizard recommends. Some
experimentation may be necessary.

Gradient Separations

Choose operating conditions based on the least volatile
portion of the mobile phase when performing gradient
separations.

Unlisted Solvents

For any solvents not listed in the Method Wizard, please refer
to the solvent’s boiling point and vapor pressure in a reference
book such as the Merck Index or Handbook of Chemistry and
Physics. Use the temperature and gas flow rate for the solvent
that most closely matches the boiling point and vapor pressure
of the solvent of interest.

4.4 STARTUP SEQUENCE

1. Set up the unit as described in Section 2.4, Making
Electrical and Fluid Connections.

Turn on the nebulizer gas supply.
between 65 and 80 psig.

Set the regulator

Power up the Model 3300 ELSD.

When the Operation screen appears, set up the desired
method and configuration as indicated in Sections 3.3 and
3.4.

Put the detector into Run mode (Operation/Mode/Run).

Allow the detector to equilibrate. The Equilibrating
indicator will appear next to the Mode in the lower left
corner until the Lower Drift Tube heater, Upper Drift Tube
heater, Optics Block heater, and Gas Flow reach their set
points.

Once the detector has equilibrated, record a gas-only
baseline for 10-15 minutes. Observe the signal output
displayed on the front panel and on the chromatogram.
You should get a stable, low-noise baseline. The noise
should be in the millivolt range, within 2mV.

8. If the baseline is unstable and/or drifting, the unit may need
longer equilibration time.
9. If the noise is higher than expected, you may want to

perform the optics test to determine if there is a possible
laser or electronics problem. Refer to Section 6.2.3 for
details on the optics test.
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10.

1.

12.

13.

14.

15.

Flush the column with mobile phase before connecting it
to the detector. The length of purging will depend on how
long the column was in storage and what type of sample
and mobile phase were used. It is very important that the
column is free from silica “fines” or other contaminants
before connecting to the ELSD. The Model 3300 ELSD
will detect the contaminants with great sensitivity.

Atfter flushing the column, connect it to the LIQUID INLET
on the left side of the front panel on the detector. The
tubing between the column and the nebulizer should be a
short as possible. 0.005” ID tubing is recommended.

Turn the pump on to the desired flow rate. Do not exceed
the recommended maximum solvent rates.

Check connections for leaks and tighten the fittings, if
necessary.

Observe the signal output on the display and the recorded
baseline. After an initial large rise when the pump is
turned on, the signal level should drop close to the “gas
only” level after several minutes. If it remains high after
sufficient equilibration time, the mobile phase may be
contaminated (column fines, buffers, etc.), or the
temperature or gas flow settings may be too low for
optimal evaporation of the mobile phase. Take corrective
measures and allow the system to re-equilibrate for a few
minutes.

The detector is ready for sample analysis. The first time
the Model 3300 ELSD is used, you may want to
reproduce the Model 3300 ELSD QC procedure. Refer to
Section 7.9 for details.

4.5 SHUTDOWN SEQUENCE

1.

2.

Turn off the mobile phase flow.

Allow gas only to flow for approximately five minutes to
clear any remaining droplets.

Put the detector in Standby mode
(Operation/Mode/Standby).

Turn off the gas supply at the source, if required.

Power off the ELSD using either the soft power button on
the front panel, or the main power switch on the rear
panel.

NOTE:

o If the ELSD will not be used for several
days, disconnect the column from the
nebulizer inlet and plug the inlet. Flush the
column before reconnection.

e Instrument power may be left on when the
instrument is not in use. The laser may be
turned off by putting the detector into
Standby or Heating mode.

4.6 OPTIMIZATION PROCEDURE

1.

Set the drift tube temperature, gas flow, and gain to the
initial settings recommended in Section 4.3

Start mobile phase flow and allow the system to
equilibrate.

Increase the drift tube temperature by 1°C increments if
necessary until adequate evaporation of the mobile phase
is achieved (indicated by a stable baseline).

Inject the sample and obtain peak areas for each of the
components. Choose a sample concentration that shows
a peak that is on-scale with baseline noise.

Change the gas flow rate in 0.2L/min increments from the
recommended set point and observe the change in peak
area with each change.

The optimal gas flow rate will produce the largest peaks
with the lowest amount of baseline noise. Plot the signal-
to-noise ratio vs. peak area to help in identifying the
optimal gas flow rate.
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5. MAINTENANCE

5.1 CLEANING MODE

Cleaning mode can be used for routine cleaning of the
detector to prevent any buildup of sample materials inside
the drift tube and optics. A dirty drift tube and optics can
cause excess baseline noise.

To put the detector into Cleaning mode, select
Operation/Mode/Cleaning and press Enter. In Cleaning
mode, the heaters, gas flow, and laser are on. Temperature
is set to 110°C, Gas Flow is set to 2.0L/min, and Gain is set
to 1. The detector should be run with 100% water or other
suitable solvent at 1.0mL/min for at least one hour to clean
the detector. The detector will remain in Cleaning mode
until the detector is switched to another mode.

-

Operation =
Method =
Configuration =

Temperature Output

Gas Flow 17.4 mv

5.2 NEBULIZER CLEANING PROCEDURE

The nebulizer can become blocked over time with sample and
mobile phase materials. A dirty or blocked nebulizer can cause
increased baseline noise and decreased sensitivity. The
following procedure can be used to clean the nebulizer.

Materials Needed:
e  Open-end wrench, 1/4" x 5/16"
e  HPLC-grade 50:50 methanol:water solution
e  Sonication bath

1. Power off the unit from the back panel and disconnect the
power cord.

2. Remove the front door by gently pulling it towards you from
the handle and set aside.

3. Disconnect the stainless steel liquid inlet line from the
nebulizer using the 1/4” wrench.

4. Disconnect the quick-connect gas tubing from the front
panel. Push in, then pull out to remove the tubing.

5. Remove the nebulizer from the drift tube by pushing in and
turning it firmly counterclockwise.

6. Remove the orange wear band from the nebulizer and set
aside.

7. Disconnect the nebulizer gas inlet fitting (with gas tubing
attached) from the nebulizer using the 5/16” wrench and set
aside.

8. Place the nebulizer
methanol:water solution.

in a beaker filled with 50:50

9. Sonicate the nebulizer in an ultrasonic bath for 10 minutes.

NOTE: Do NOT sonicate the orange wear band, the
nebulizer gas inlet fitting, or the gas tubing.

10. If the nebulizer is still completely blocked, connect a high-
pressure air line to the nebulizer inlet to help remove the
blockage.

11. If the nebulizer is permanently blocked or cannot be
cleaned, the nebulizer should be replaced.

12. Replace the nebulizer wear band and nebulizer gas inlet
fitting with gas tubing attached.

13. Replace the nebulizer back into the unit by aligning the
grooves and turning clockwise until the nebulizer locks firmly
into place.

14. Reattach the nebulizer gas tubing to the quick-connect
fitting.

15. Reconnect the liquid inlet line to the nebulizer.

16. Replace the front door. The unit is now ready for use.
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5.3 DRIFT TUBE CLEANING PROCEDURE

The drift tube can become dirty over time from sample and
mobile phase materials. A dirty drift tube can cause increased
baseline noise and decreased sensitivity. The following
procedure can be used to clean the drift tube.

Materials Needed:

e Open-end wrench, 1/4" x 5/16"

e Hex ball driver, 3/32"

o Drift tube cleaning brush

e HPLC grade water or other suitable cleaning solvent

NOTE: Use only the drift tube cleaning brush
included with the unit. This brush has
been specially selected so it will not travel
too far down the drift tube, which could
splash the optics and result in additional
noise. Do not attempt to force the brush
further into the drift tube than it was
designed to go.

1. Power off the unit from the back panel and disconnect the
power cord.

2. Allow the detector to cool for at least 30 minutes.

3. Remove the front door by gently pulling it towards you
from the handle and set aside.

4. Disconnect the stainless steel liquid inlet line from the
nebulizer using the 1/4” wrench.

5. Disconnect the quick-connect gas tubing from the front
panel. Push in, and then pull out to remove the tubing.

6. Remove the nebulizer from the drift tube by pushing in
and turning it firmly counterclockwise. Set the nebulizer
aside.

7. Use the hex ball driver to remove the two screws on the
removable cartridge on the front panel of the unit. Pull out
the cartridge and set aside.

8. Using water or other suitable solvents, wet the drift tube
cleaning brush and carefully insert the brush into the drift
tube from the front panel. NOTE: Use only the cleaning
brush provided with the unit.

9. Carefully clean the sides of the drift tube with the cleaning
brush, loosening any particles that adhere to the drift tube.

10. Once the drift tube has been cleaned, reinsert the
impactor cartridge and tighten the screws. Make sure the
drain hole is located on the bottom of the tube as it is
inserted.

CAUTION: The drain hole located on the bottom of
the impactor cartridge must be aligned
with the drain hole inside the unit when
the cartridge is reinserted. Otherwise,
flooding could occur inside the unit.

1.

12.

13.

14.

Replace the nebulizer back into the unit by aligning the
grooves and turning clockwise until the nebulizer locks
firmly into place.

Reattach the nebulizer gas tubing to the quick-connect
fitting.

Reconnect the liquid inlet line to the nebulizer.

Replace the front door. The unit is now ready for use.
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5.4 OPTICS CLEANING PROCEDURES

5.4.1 OPTICS BLOCK CLEANING PROCEDURE

The optics block can become dirty over time from sample and
mobile phase materials. Dirty optics can cause increased
baseline noise and decreased sensitivity. The following

procedure can be used to clean the optics block.

& WARNING: Use of controls, adjustments, or
performance of procedures other than those
specified herein may result in hazardous exposure
to laser light.

& WARNING: Class 3B laser radiation when
optics are open and interlocks defeated. Avoid
exposure to beam.

Materials needed:

o Anti-static strap

Phillips screwdriver

Hex ball driver, 3/32"
Suitable cleaning solvent
Cleaning swabs/wipes

Reference: Figure 5.1

1. Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing

this procedure.

2. Power off the unit from the back panel and disconnect the

power cord.

3. Allow the unit to cool for at least 30 minutes.

4. Using a Phillips screwdriver, remove the cover screws, 1

on each side and 4 on the back panel.

5. Remove the ELSD cover by carefully sliding it toward the

back of the instrument and set aside.

CAUTION: The optics block and drift tube may still
be hot.

6. Disconnect the sweep gas tubing from the light trap. The
connection is a quick connect fitting; push in the plastic ring

and then pull the tubing towards you to remove.

7. Remove the insulation from the light trap by gently pulling it

away from the optics block.

8. Using the hex ball driver, remove the 4 hex head screws
connecting the light trap to the optics block and carefully
remove the light trap. Refer to Figure 5.1 for details. To
clean, inspect the inside of the light trap for residue. Swab
the inside of the light trap as necessary with a suitable
solvent to clean any residue. The inside of the light trap

should be black.

9. With the light trap removed, the optics block can be

accessed for cleaning. Inspect the inside of the optics
block for residue. Swab the inside of the optics block
with a suitable solvent to clean any residue. The
inside of the optics block should be black.

10. Once the optics have been cleaned, reattach the light
trap and replace the 4 hex head screws. Make sure
the light trap has the proper orientation so the
magnetic interlock makes the proper connection.
Refer to Figure 5.1 for details.

11. Carefully replace the insulation and light trap sweep
gas tubing.

12. Replace the instrument cover and tighten the cover
screws. The unit is now ready for use.

<5 Pre-Amp
< 7 - .~"Board

Magnetic

Light Trap Interlock -’5_ : Laser

Insulation Switch \ S
\ _ . ~
\ — Drift Tube

§ 7 [l /

o Optics
Block

Sweep Gas Connection

Figure 5.1: Optics Block Cleaning
Procedure




5.4.2 LASER WINDOW CLEANING PROCEDURE

& WARNING: Use of controls, adjustments, or
performance of procedures other than those
specified herein may result in hazardous exposure
to laser light.

& WARNING: Class 3B laser radiation when
optics are open and interlocks defeated. Avoid
exposure to beam.

Materials Needed:

o Anti-static strap

o Phillips screwdriver
e Hex ball driver, 3/32"
e HPLC grade acetone
e Cleaning wipes

References: Figure 5.2 and Figure 5.3

1.

Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this procedure.

Power off the unit from the back panel and disconnect the
power cord.

3. Allow the unit to cool for at least 30 minutes.

Using a Phillips screwdriver, remove the cover screws, 1
on each side and 4 on the back panel.

Remove the ELSD cover by carefully sliding it toward the
back of the instrument and set it aside.

CAUTION: The optics block and drift tube may still

be hot.

6. Remove the 4 screws connecting the laser to the optics
mount using the hex ball driver and remove the laser.
Allow the laser to hang inside the unit.

7. Remove the 4 screws on the optics mount using the hex
ball driver and remove the optics mount.

8. Remove the laser window. Clean the window with acetone
and cleaning wipes until no residue remains.

9. Replace the laser window.

10. Reattach the optics mount.

11. Reconnect the laser. Make sure the laser is oriented
so the magnetic interlock makes the proper
connection.

12. Replace the instrument cover and tighten the cover

screws. The unit is now ready for use.

5.4.3 PHOTODIODE CLEANING PROCEDURE

& WARNING: Use of controls, adjustments, or
performance of procedures other than those
specified herein may result in hazardous exposure
to laser light.

& WARNING: Class 3B laser radiation when
optics are open and interlocks defeated. Avoid
exposure to beam.

Materials Needed:

o Anti-static strap

o Phillips screwdriver
e HPLC grade acetone
o Cleaning wipes

References: Figure 5.2 and Figure 5.3

1.

Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this procedure.

Power off the unit from the back panel and disconnect the
power cord.

3. Allow the unit to cool for at least 30 minutes.

Using a Phillips screwdriver, remove the cover screws,
1 on each side and 4 on the back panel.

Remove the ELSD cover by carefully sliding it toward the
back of the instrument and set it aside.

CAUTION: The optics block and drift tube may still
be hot.

10.
1.
12
13.

Disconnect the ribbon cable from the preamp board. Allow
it to hang inside the unit.

Remove the 4 preamp cover screws using the Phillips
screwdriver and remove the preamp cover.

Remove the preamp board screws using the Phillips
screwdriver and remove the preamp board.

Flip the preamp board to access the photodiode sensor.
Use acetone and cleaning wipes to clean the surface of the
photodiode until there is no visible residue.

Replace the preamp board and preamp screws.
Replace the preamp cover and preamp cover screws.
Reconnect the ribbon cable to the preamp board.

Replace the instrument cover and tighten the cover
screws. The unit is now ready for use.
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5.4.4 PRE-AMP LENS ASSEMBLY CLEANING
PROCEDURE

& WARNING: Use of controls, adjustments, or
performance of procedures other than those
specified herein may result in hazardous exposure
to laser light.

& WARNING: Class 3B laser radiation when
optics are open and interlocks defeated. Avoid
exposure to beam.

Materials Needed:

o Anti-static strap
Phillips screwdriver
Hex ball driver, 3/32”
Hex ball driver, 7/64”
HPLC grade acetone
Cleaning wipes

References: Figure 5.2 and Figure 5.4

1. Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this procedure.

2. Power off the unit from the back panel and disconnect the
power cord.

3. Allow the unit to cool for at least 30 minutes.

4. Using a Phillips screwdriver, remove the cover screws, 1
on each side and 4 on the back panel.

5. Remove the ELSD cover by carefully sliding it toward the
back of the instrument and set it aside.

CAUTION: The optics block and drift tube may still

be hot.

6. Disconnect the ribbon cable from the preamp board. Allow
it to hang inside the unit.

7. Remove the 4 preamp cover screws using the Phillips
screwdriver and remove the preamp cover.

8. Remove the 4 preamp board screws using the Phillips
screwdriver and remove the preamp board. Set the
preamp board aside.

9. Remove the 4 preamp mount plate screws using the
Phillips screwdriver and remove the preamp mounting
plate.

10.Remove the 4 screws connected to the preamp lens
assembly using the 7/64” hex driver.

11.Flip the preamp lens assembly and remove the 4 screws
using the 3/32” hex driver.

12.Remove the lens and clean with acetone and cleaning
wipes until no fingerprints, smudges, or dirt remain.

13. Carefully replace the lens; make sure the curved surface
faces toward the aperture.

14. Replace the 4 screws to the preamp lens assembly.

15. Replace the preamp lens assembly onto the optics block
with the 4 screws.

16. Replace the preamp mount plate onto the optics block with
the 4 screws.

17. Replace the preamp board and the 4 preamp board
screws.

18. Replace the preamp board cover and 4 preamp board
cover screws.

19.Reconnect the ribbon cable to the preamp board.

20. Replace the instrument cover and tighten the cover
screws. The unit is now ready for use.
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FIGURE 5.2:  OPTICS BLOCK ASSEMBLY


401 | D 4371

Laams [Au| 862000 oN oNmvaa

Quﬁ,uuammm?ﬁmvﬁommuqzqg
oC/1F Y INONY €9

| =1 37VIS /1 7 TNOLLOYRL
90/¥1/60 3LYQ WM 03A0YddY AGNMVEA| ool e
Nid WALV s

Ajgwisssy Junop o1ido Jeso NOILAIMOS3d

SI 43}y 4O JUSSUOD INOYJIM SIUSJUOD
S)I JO BUIMDIP SIU} JO SUOIDIIHIPOW
1o suoonpoudal Auy aU| 'SaIID0SSY
Yoayly Jo Aiedoud ey si Buimoip siyL

0098-876 Em_m Qu
51009 1l PlaljIaeQ PoOY UDBEYNOM 502
"OU| 'S81PI00SSY Yoal||y Q h\\q

“IVIIN3AIANOD

Bumig ui-ysnd

-8qnL g/| ©} ppalyL
- 0-Z- 89 # Jxind Z€-01 10308UU0) BN | 0Z0E000 €l
| 6862000 | JoquunN Buimo.q yosyly J1900ds Buiuonisod Josp [ 6862000 Zl
v 0662000 | 4equunN Buimo.g yosyly JUno ondg JesoT [ 0662000 Il
- 110Y96126 # JIDD-JSISDNOW SOHS ¥/l X 95-¢# | 12E€000 ol
0 0Z€E000 | JogquinN Buimbig Yooy H3SU| 00T MOpUIM | 0¢EE000 6
- 101v¥96126 # JIDD-J8ISDNOW T191/G X SOHS O-v# | 6052000 8
0 Z11€000 | J8quinN Buimoiq yosy |y Ajawessy yopms 1ouBoN | Z11€000 JA
- 601V¥96126 # JIDD-IBISDWOW | MBIOS OHS 1.91/L X OF~¥# | €.42000 9
- 6€95Y punwp3 Mmopulp 10o1do | 8842000 S
v /8¥2000 48QUINN HPd Yosi|Iy |8 MOpuIp [001kdQ | /82000 14
- 181¥08516 # JIDD-JSISDNOW Bury Buluoiey v/e | £6¥2000 €
| 12000 | JequinN Buimoiqg yosyy ainpady v/13 | 1272000 14
| 2/%2000 | 4equunN Buimo.q yosyly ainpady 91/S@ | /%2000 I

JoqUUNN
Auonp | uoisiney #°19Y adA] ‘Joy IR # 1dod WO wisy

‘S3LON

ATANISSY LNNOW SIOI1dO 43SV €°S 3dNOld



skuch
FIGURE 5.3:  LASER OPTICS MOUNT ASSEMBLY
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FIGURE 5.4:  PREAMP LENS BLOCK ASSEMBLY


5.5 FUSE REPLACEMENT

&WARNING: Only suitably qualified personnel
should carry out these adjustments.

'AWARNING: Shock hazard, disconnect the
power cord before replacing the
fuse.

&WARNING: Fire hazard, only use the same type
and rated CERTIFIED fuse
(  — 250V 5A F).

. Power off the detector from the back panel and unplug
the power cord.

. Gently squeeze the side tabs of the fuse drawer and pull
the fuse drawer straight out. Refer to Figure 5.5 for
details.

. Remove the blown fuse and replace with the new fuse.
Be sure to use the appropriate fuse: 5 Amp 250V.
Make sure the replacement fuse is placed into the fuse
slot on the right side of the fuse drawer.

. Replace the fuse drawer. Make sure the fuse inserts into
the fuse slot on the right side of the fuse block. The
correct slot has a metal contact inside the fuse block.

Figure 5.5: Model 3300 ELSD Fuse Block
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6. DIAGNOSTICS AND TROUBLESHOOTING

6.1 ERRORS

The main screen will list any errors currently occurring on the instrument in the lower right corner. Operation error messages will
remain until the error condition is remedied. Operation errors relate to temperature and gas flow accuracy during operation.
Initialization errors will appear on bootup for 15 seconds and then disappear. Initialization errors relate to calibration issues (i.e.
if the unit is uncalibrated or if the calibration is out of date).

OPERATION ERRORS

ERROR WHEN OCCURS CAUSES SOLUTIONS
Drift tube temperature Drift tube temperature Bad RTD(s). Check RTD(s). Replace
error. reading is more than 10 C RTD(s) if bad and then
(+/-) off its set point. recalibrate the heaters. Refer
to Sections 7.8 and 7.6.1 for
details.
Bad heater. Check heater. Replace

heater if bad and then
recalibrate the heaters. Refer
to Sections 7.8 and 7.6.1 for
details.

Bad heater board. Replace heater board and
then recalibrate the heaters.
Refer to Section 7.6.1 for
details.

Bad processor board. Replace processor board and
then recalibrate the heaters,
gas flow, and laser/preamp.
Refer to Section 7.6 for
details.

Blown thermofuse. Allow the resettable fuse 2
hours to reset. Then recheck
the thermofuse and replace if
necessary. Refer to Section
7.8 for details.

Optics block temperature Optics block temperature Bad RTD. Check RTD. Replace RTD if
error. reading is more than 10 C bad and then recalibrate the
(+/-) off its set point. heaters. Refer to Sections

7.8 and 7.6.1 for details.

Bad heater(s). Check heater(s). Replace
heater(s) if bad and then
recalibrate the heaters. Refer to
Sections 7.8 and 7.6.1 for
details.

Bad heater board. Replace heater board and
then recalibrate the heaters.
Refer to Section 7.6.1 for
details.
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ERROR

Optics block temperature
error (continued).

OPERATION ERRORS (continued)

WHEN OCCURS

Optics block temperature
reading is more than 10 C
(+/-) off its set point.

CAUSES

Bad processor board.

Blown thermofuse.

SOLUTIONS

Replace processor board and
then recalibrate the heaters,
gas flow, and laser/preamp.
Refer to Section 7.6 for
details.

Allow the resettable fuse 2
hours to reset. Then recheck
the thermofuse and replace if
necessary. Refer to Section
7.8 for details.

Gas flow error.

Gas flow reading is more
than 0.3L/min (+/-) off its set
point.

Gas source may be low or
empty.

Regulator pressure setting is
too low.

Nebulizer may be blocked.

Gas leaks may exist inside
unit.

Bad gas flow valve and/or
flow meter.

Bad processor board.

Check gas source and
replace if necessary.

Adjust regulator pressure to
65-80psig.

Clean nebulizer. Refer to
Section 5.2 for details.

Check gas flow path for leaks.

Replace flow meter and/or
valve, and then recalibrate the
gas flow. Refer to Section 7.6.2
for details.

Replace processor board and
then recalibrate the heaters,
gas flow, and laser/preamp.
Refer to Section 7.6 for details.

Inlet gas pressure is low.

Inlet gas pressure is lower
than 40 psig.

Regulator pressure setting is
too low.

Gas source may be low or
empty.

Gas leaks may exist inside
unit.

Bad processor board.

Bad pressure switch.

Adjust regulator pressure to
65-80psig.

Replace gas source if
necessary.

Check gas flow path for leaks
and remedy.

Replace processor board and
then recalibrate the heaters,
gas flow, and laser/preamp.
Refer to Section 7.6 for details.

Replace pressure switch.

Any errors not included in
this list.

Contact Grace/Alltech.
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ERROR

The following errors
occurred during
initialization: The device
has not been configured.
Device heater, gas flow,
and/or laser have not been
calibrated. Please contact
a technical service
representative to
recalibrate. Error
encountered while setting
temperature, gas flow, or
gain.

INITIALIZATION ERRORS

WHEN OCCURS

Laser/preamp, gas flow,
and/or heaters have not
been calibrated.

CAUSES

SOLUTIONS

Calibrate the heaters, gas
flow, and/or laser/preamp.
Refer to Section 7.6 for
calibration procedures.

The following errors
occurred during
initialization: Device
heater, gas flow, and/or
laser calibration is out of
date (last calibrated
mm/dd/yyyy hh:mm:ss
AM/PM). Please contact a
technical service to
recalibrate.

Unit requires its yearly
recalibration.

Recalibrate the heaters, gas

flow, and/or laser/preamp as

needed. Refer to Section 7.6
for calibration procedures.
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6.2 PERFORMING DIAGNOSTIC TESTS 7. Once the test is completed, press Done to return to the
main screen, or press Test to repeat the test.
6.2.1 NEBULIZER GAS PRESSURE TEST 8. If the test has failed, refer to the following table, Nebulizer

Gas Pressure Test Results, for possible fail messages and

1. Make sure the inlet gas pressure is set between 65 and 80

psig before starting the test.

Turn off mobile phase flow. Wait several minutes for the
detector to stabilize.

In the software, select Maintenance/Tests/Nebulizer Gas
Pressure Test and press Enter. The Nebulizer Gas
Pressure Test screen will then appear:

their solutions.

NEBULIZER GAS PRESSURE

TEST RESULTS

RESULT CAUSE SOLUTION

- Fail: Gas Nebulizer may be Follow the
Operation = , , pressure is blocked. nebulizer cleaning
Press Test to run the Mebulizer Gas Pressure Test, The test will . .
VISETE 2 take 60 seconds to complets. too hlgh. procedure n
Coﬂguratlon Results Section 5 2
Maintenance > Test not run. o
Bad gas pressure Replace processor
sensor or bad board and then
processor board. recalibrate the
| @ Test @ pone |0 heaters, gas flow,
and laser/preamp.
4. Press Test and the Nebulizer Gas Pressure Test will begin. Refer to Section
The test takes 60 seconds to complete. A timer bar will 7.6 for details.
appear showing how much time is left for the test:
Fail: Gas Gas source may be | Check gas source
Menu pressure is low or empty. and replace if
DRSNS prege Teet ; he test wil too low. necessary.
R RS webuicer G pressure Test
Cof\guratlon Results Running Mebulizer Gas Pressure test .
Maintenance > [RSEEESIE {50 seconds) .. Regulator pressure | Adjust regulator
may be too low. pressure to 65-
e 80psig.
o Gas leaks may be Check gas
| @ Test @ Done present before the connections for
nebulizer. leaks and tighten
5. The following steps occur during the Nebulizer Gas fittings if
Pressure Test: necessary.
e Gas flow is set to 2.0L/min and allowed to stabilize. Bad gas pressure Replace processor
e Minimum, maximum, and average nebulizer gas sensor or tz)ad d boarlc"lbantd ttf;]en
pressure values are determined. processor board. recaiiorate the
heaters, gas flow,
o Test results are displayed. The gas flow is returned to its and laser/preamp.
pre-testing set point. Refer to Section
7.6 for details.
Fities _> e T (G RS s TS el Fail: Gas Nebulizer may be Follow the .
SRR 5 (e pressure is blocked. nebulizer cleaning
Maintenance > .
ATENAEZ | e unstable. procedure in
min: 10 psi, max: 11 psi, avg: 10 psi Section 52
Inlet gas pressure is | Check stability of
[@ Tost © pone unstable. gas source and
remedy if
6. Passing requirements for the Nebulizer Gas Pressure necessary.
Test are:
Gas flow meter or Replace flow meter
o Nebulizer gas pressure must be between 3 — 30psig. valve error. and/or valve, and
L . . then recalibrate the
e Pressure variation must be less than 3 psig during the gas flow. Refer to
testing period. Section 7.6.2 for
details.
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NEBULIZER GAS PRESSURE
TEST RESULTS (continued)

RESULT CAUSE SOLUTION
Fail: Gas Bad gas pressure Replace processor
pressure is sensor or bad board and then
unstable. processor board. recalibrate the
(continued) heaters, gas flow,

and laser/preamp.
Refer to Section
7.6 for details.

6.2.2 GAS FLOW TEST

1. Make sure the inlet gas pressure is set between 65 and
80psig before starting the test.

2. Turn off mobile phase flow. Wait several minutes for the
detector to stabilize.

3. In the software, select Maintenance/Tests/Gas Flow Test
and press Enter. The testing screen will then appear:

Menu Gas Flow Test

COperation =
Method Press Test to run the Gas Flow Test, The test will take 4
(Faere] = minutes to complete.

Confi il
onfiguration Results

Test not run.

Maintenance >

| @) Test ©) pone

4. Press Test and the Gas Flow Test will begin. The test
takes 4 minutes to complete. A timer bar will appear
showing how much time is left for the test.

Menu Gas Flow Test

COperation =

Press Test T—‘“MM—‘MLM“-'—'TE 4
Method > (N N=ERGN Gas Flow Test
Confi il
\r’ln Results Running Gas Flow Test {~4 minutes)...
Maintenance = EESREREEE,
| @) Test ©) pone

5. The following steps occur during the Gas Flow Test:

e Gas flow is setto 1.0, 2.0, 3.0, and 4.0L/min and allowed
to stabilize at each flow rate.

e Minimum, maximum, and average gas flow rate values
are determined at each flow rate.

e Test results are displayed. The gas flow is returned to its
pre-testing set point.

Menu Gas Flow Test

Press Test to run the Gas Flow Test. The test will take 4
minutes to complete.

Operation =
Method =

Configuration

Results

Maintenance > AE 1 Lfmin: Pass

min: 0.95 L{min, max: 0.99 Lfmin, avg:
AL 2 Lfmin: Pass
min: 1.95 L/min, max: 2.02 Lfmin, avg:
At 3 L/min: Pass
min: 2.94 L/min, max: 3.03 Lfmin, avg:
AF 4 Lfmin: Pass
min: 3.95 Limin, max: 4.03 Lfmin, avg:

0.97 L{min
1.98 Limin
2.88 L{min

398 Limin

| ©

)
Test &) Done

6. Passing requirements for the Gas Flow Test are:

e Gas flow must be within 0.2L/min at each gas flow set
point (1.0, 2.0, 3.0, and 4.0L/min).

7. Once the test is completed, press Done to return to the
main screen, or press Test to repeat the test.

8. If the test has failed, refer to the following table, Gas Flow
Test Results, for possible fail messages and their solutions.

GAS FLOW TEST RESULTS

RESULT

Fail: Gas flow is
unstable.

CAUSE

Unstable inlet
gas pressure.

Gas flow meter o
valve error.

Nebulizer
may need
replacement.

SOLUTION

Check stability
of gas source

and remedy if

necessary.

r | Replace flow meter
and/or valve, and
then recalibrate the
gas flow. Refer to
Section 7.6.2 for
details.

Replace nebulizer.

Fail: Gas flow is
lower than the
set point.

Gas supply is low | Check gas supply

or empty.

Gas supply valve
is closed.

Blockage or leaks | Check gas line for

in gas line before
the detector.

Gas flow meter
and/or valve
error.

Gas flow
calibration is off.

and replace if
necessary.

Open gas supply
valve.

blockage and leaks;
remedy/replace as
necessary.

Replace flow meter
and/or valve, and
then recalibrate the
gas flow. Refer to
Section 7.6.2 for
details.

Recalibrate gas
flow. Refer to
Section 7.6.2 for
details.
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GAS FLOW TEST RESULTS (continued)

RESULT CAUSE SOLUTION

Gas flow calibration
is off.

Fail: Gas flow
is higher than
the set point.

Recalibrate gas
flow. Refer to
Section 7.6.2 for
details.

Gas flow meter
and/or valve error.

Replace flow meter
and/or valve, and
then recalibrate the
gas flow. Refer to
Section 7.6.2 for
details.

6.2.3 OPTICS TEST

1. Make sure the inlet gas pressure is set between 65 and
80psig before starting the test.

2. Turn off mobile phase flow. Wait several minutes for the
detector to stabilize.

3. In the software, select Maintenance/Tests/Optics Test and
press Enter. The Optics Test screen will then appear:

Optics Test

Press Test to run the Optics Test. The test will take 60 seconds ta
complete,

Results

Test not run.

COperation =|
Method =
Configuratio

Mairtenance

| @) Test

4. Press Test and the Optics Test will begin. The test takes
60 seconds to complete. and a timer bar appears indicating
how much time is remaining on the test.

Optics Test
Press Test &0
seconds to (K= =R

Results
Test not rl

Menu
Operation =
Method =

Configuration )
Running Optics Test {~60 seconds)...

Maintenance >

I 20 |

)
) Done

‘ O Test

5. The following steps occur during the test:

e The laser is turned off and the detector is allowed to
stabilize at Gain 1.

e Minimum, maximum, and average signal data are
collected for laser off. The laser is turned on and the
detector is allowed to stabilize.

e Minimum, maximum, and average signal data are
recorded for laser on.

e The offset between laser on and laser off, and the
amount of variation in laser signal are determined.

e Test results are displayed.

Menu
Operation =
Method =
Configuration

Optics Test

Press Test to run the Optics Test., The test will take 60
seconds to complete,

Results
Pass

Maintenance >

Laser On:

rin: 27,085 my, max: 27,561 mv, avg: 27.232 my
Laser Off:

min: 8,116 my, max: 8,128 mv, avg: 8.121 mv
Offset: 19.111 mv

| @ Test @ pone

6. Passing requirements for the Optics Test are:

e [ aser on/off offset must be between 0.5 — 80mV
o Laser off stability must be within 1.5 mV

e Laser on stability must be within 1.5 mV.

7. Once the test is completed, press Done to return to the

main screen, or press Test to repeat the test.

8. If the test has failed, refer to the following table, Optics Test

Results, for possible fail messages and their solutions.

OPTICS TEST RESULTS

RESULT CAUSE SOLUTION
Fail: Noise level | Bad preamp Replace preamp
at laser off is too | board. board and
high. recalibrate the
preamp/laser. Refer
to Section 7.6.3.
Bad processor Replace processor
board. board and then
recalibrate the
heaters, gas flow,
and laser/preamp.
Refer to Section 7.6
for details.
Fail: Offset Optics may need | Following the optics

between laser cleaning. cleaning procedure
on and laser off in Section 5.4.
is too high.
Bad preamp Replace preamp
board. board and then

recalibrate the
preamp/laser. Refer
to Section 7.6.3 for
details.

Bad processor
board.

Replace processor
board and then
recalibrate the
heaters, gas flow,
and laser/preamp.
Refer to Section 7.6.
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OPTICS TEST RESULTS (continued)

RESULT

Fail: Offset
between laser
on and laser

off is too high.

(continued)

CAUSE

Apertures have
rough edges.

SOLUTION

Rotate apertures
90°.

Fail: Offset
between laser
on and laser
off is too low.

Laser is not
powering on.

Bad laser.

Bad processor
board.

Make sure
interlocks are
activated (including
cover).

Replace laser and
then recalibrate the
preamp/laser.
Refer to Section
7.6.3 for details.

Replace processor
board and then
recalibrate the
heaters, gas flow,
and laser/preamp.
Refer to Section
7.6 for details.

Fail: Noise
level at laser

on is too high.

Optics may need
cleaning.

Bad preamp board.

Bad processor
board.

Following the
optics cleaning
procedure in
Section 5.4.

Replace preamp
board and
recalibrate the
preamp/laser.
Refer to Section
7.6.3 for details.

Replace processor
board and then
recalibrate the
heaters, gas flow,
and laser/preamp.
Refer to Section
7.6 for details.

6.2.4 OPTICS HEATING TEST

1.

The detector must be in Run mode and the heaters

equilibrated before the Optics Heating Test is run.

In the software, go to Maintenance/Tests/Optics Heating

Test and press Enter. The testing screen will then appear:

Menu
Operation =
Method =

Configuration Results

Maintenance =

Optics Heating Test

Press Test to run the Optics Heating Test. The test will take 1
second to complete,

Test not run.

| C Test

)
(&) Done

3. Press Test to run the Optics Heating Test. The test takes 1
second to complete. The results screen will then appear.

Optics Heating Test

Press Test to run the Optics Heating Test. The test will take 1
second to complete,

Operation >
Method =

Conf t
onfiguration Results

Pass,

Maintenance =

| @) Test

i

@
[ Done ‘
h—d pressure

4. Pass requirements for the test are:

e Optics Block must be 90% (+/-2%) of the Drift Tube
Temperature set point.

5. If the test has failed, refer to the following table, Optics
Heating Test Results for possible causes and solutions.

OPTICS HEATING TEST RESULTS

RESULT

Fail: The Optics
Block
temperature is
xx.x% of the drift
tube
temperature. It
should be
xx.x%.

CAUSE

Detector is in
Standby mode.

Detector is still
equilibrating.

Bad optics block
RTD.

Bad optics block
heater.

Bad heater board.

- SOLUTION

Put the detector in
Run mode, allow it
to equilibrate, and
then repeat the test.

Wait for the detector
to equilibrate and
then repeat the test.

Check RTD(s).
Replace RTD(s) if
bad and then
recalibrate the
heaters. Refer to
Sections 7.8 and
7.6.1 for details.

Check heater.
Replace heater if
bad and then
recalibrate the
heaters. Refer to
Sections 7.8 and
7.6.1 for details.

Replace heater
board and then
recalibrate the
heaters. Refer to
Section 7.6.1.

37




OPTICS HEATING TEST RESULTS

(continued)
RESULT CAUSE SOLUTION
Fail: The Bad processor Replace processor
Optics Block board. board and then

temperature is

(continued)

Blown thermofuse.

recalibrate the

xx.x% of the heaters, gas flow,
drift tube and laser/preamp.
temperature. Refer to Section
It should be 7.6 for details.
xx.x%.

Allow the
resettable fuse 2
hours to reset.
Then recheck the
thermofuse and
replace if
necessary. Refer
to Section 7.8 for
details.

6.2.5 HEATER STABILITY TEST

*This function is available in Service Tech Mode only.

1. Make sure the detector is set to Run mode and is fully
equilibrated before running the test.

2. Enter Service Tech mode by selecting
Maintenance/Service Tech/Enter Service Tech password
and entering “atat” using the keypad.

3. Select Maintenance/Tests/Heater Stability using the arrows
on the keypad and press Enter. The Heater Stability Test
screen will then appear:

Heater Stability Test

Press Test to run the Heater Stability Test, The test will take 2
minutes to complete.

Results
Test not run.

Menu
Qperation =
Method =
Configuration

Maintenance >

4. Press Test and the Heater Stability Test will begin. The test
takes 2 minutes to complete. A timer bar will appear that
shows how much time is left for the test:

Heater Stability Test
[FITEES T2 o will take 2
el -k Heater Stability Test

Results
Test not rul

Menu
COperation =
Method =

Configuration ) )
Running Heater Stability Test
{2 mminutes)...

Maintenance >

‘ © Test ©) pone

5. The following steps occur during the Heater Stability Test:

e Minimum, maximum, and average temperature values
for the Lower Drift Tube, Upper Drift Tube, and Optics
Block are determined.

o Test results are displayed

Menu
Operation >
Method =
Configuration

Heater Stability Test

Press Test to run the Heater Stability Test, The test will take 2
minutes to complete,

Results
Pass

Maintenance >

Lower Drift Tube Heater: Pass

min: 39,9 °C, max: 40.8 °C, avg: 40.32 °C
Upper Drift Tube Heater: Pass

min: 39.9 °C, max: 40,2 °C, avg: 40.0 °C
Optics Block Heater: Pass

| C Test @ Done

6. Passing requirements for the Heater Stability Test are:

e Temperature stability for the Lower Drift Tube, Upper
Drift, and Optics Block must be within +/- 1°C during the
testing period.

7. If the test has failed, refer to the following table, Heater
Stability Test Results for possible causes and solutions.

8. Once the test is completed, press Done to return to the
main screen, or press Test to repeat the test.

HEATER STABILITY TEST RESULTS

RESULT CAUSE SOLUTION

Fail (Lower
Drift Tube,
Upper Drift
Tube, and/or
Optics Block)

Detector is still
equilibrating.

Blown thermofuse.

Bad RTD(s).

Bad heater(s).

Wait for the
detector to
equilibrate and
then repeat the
test.

Allow the
resettable fuse 2
hours to reset.
Then recheck the
thermofuse and
replace if
necessary. Refer
to Section 7.8.

Check RTD(s).
Replace RTD(s)
if bad and then
recalibrate the
heaters. Refer to
Sections 7.8 and
7.6.1 for details.

Check heater.
Replace heater
if bad and then
recalibrate the
heaters. Refer to
Sec.7.8&7.6.1.
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HEATER STABILITY TEST RESULTS

(continued)

RESULT CAUSE SOLUTION
Fail (Lower Bad heater board. Replace heater
Drift Tube, board and then
Upper Drift recalibrate the

Tube, and/or heaters. Refer to

Optics Block) Section 7.6.1.
(continued)
Bad processor Replace
board. processor board
and then

recalibrate the
heaters, gas
flow, and

laser/preamp.
Refer to Section
7.6 for details.

6.2.6 POWER SUPPLY TEST

*This function is available in Service Tech Mode only.

This test can be run to test the voltages on the processor
board: 1.5V = FPGA Voltage; 1.8V = Card Engine Voltage;
3.3V = Digital Voltage; 4V = Laser Power Supply Voltage; 5V
= Digital Voltage; +12V = Analog Voltage; -12V = Analog
Voltage. Contact Grace/Alltech for more details.

1. Enter Service Tech mode by selecting
Maintenance/Service Tech/Enter Service Tech password
and entering “atat” using the keypad.

2. Select Maintenance/Tests/Power Supply Test using the
arrows on the keypad and press Enter. The Power Supply
Test screen will then appear:

Power Supply Test

Press Test to run the Power Supply Test., The test will run until
Done is pressed.

Results
Test not run.

Menu
Qperation =
Method =
Configuration

lut put

Maintenance >

‘ © Test

3. Press Test and the Power Supply Test will begin. The test
will run until Done is pressed.

4. The results for the test are then displayed. The values are
updated in real-time.

Power Supply Test

Press Test to run the Power Supply Test., The test will run until
Done is pressed.

Results

1.5 ¥ output is actually 1.51 W Pass

1.8% output is actually 1.82 % Pass

3.3 W output is actually 3.31 W, Pass

4\ output is actually 4.02 V; Pass

5V output is actually 4.96 \: Pass

12 W output is actually 11.76 W Pass

-12 % output is actually -12.25 % Pass

Menu
Qperation =
Method =
Configuration

Maintenance >

© Test

5. Passing requirements for the Power Supply Test are:

e Each voltage value must be +/- 5% of its theoretical
value.

. Once the test is completed, press Done to return to the

main screen, or press Test to repeat the test.

. If the test has failed, refer to the following table, Power

Supply Test for possible fail messages and their solutions.

POWER SUPPLY TEST RESULTS

RESULT CAUSE SOLUTION

Fail.
(1.5,1.8, 3.3, 4,
5,12, or -12V)

Bad processor
board.

Replace processor
board and then
recalibrate the

heaters, gas flow,
and laser/preamp.
Refer to Section 7.6
for details.
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6.3 DIAGNOSING BASELINE NOISE

Start diagnosing the noise at ‘A’ and work down the table until
the source of the baseline noise is determined.

There are many causes for baseline noise. Use the table
below, Diagnosing Baseline Noise, to help identify the source.

DIAGNOSING BASELINE NOISE

SYMPTOM SOLUTION

A. Noise from Column
e Column in-line
e Mobile phase on
e Nebulizing gas on
e [aseron

Result: Noise disappears when column is removed.

1. The column may be leaking silica or packing material.

Replace the column.

B. Noise from Mobile Phase
e Column removed
e Mobile phase on
e Nebulizing gas on
e Laseron

Result: Noise disappears when pump is stopped.

. Current drift tube temperature and gas flow rate settings may

not be providing adequate evaporation of the mobile phase.
Re-optimize gas flow and/or drift tube temperature following
the optimization procedure in Section 4.6.

. The nebulizer, drift tube, and/or optics may be dirty. Refer to

Sections 5.1 — 5.4 for cleaning procedures.

. The mobile phase may be contaminated with particulate

matter. Filter the current mobile phase or replace it with
freshly prepared and filtered mobile phase.

. The mobile phase may contain excess air bubbles. Degas

the mobile phase.

. The pump may be the source. Check pump for pulsations.

Make sure the pump has been sufficiently purged to remove
air. Incorporate a pulse dampener into the system if
necessary. Examine the pump check valve and seals and
replace as necessary.

C. Noise from Gas

Result: Noise disappears when gas is turned off.

. The gas supply may be contaminated with particulates.

Replace with better quality/higher purity gas.

e Column removed

e Mobile phase off 2. The nebulizer, drift tube, and/or optics may need cleaning.
o Nebulizing gas on Refer to Sections 5.1 — 5.4 for cleaning procedures.

e laseron

D. Noise from Flow Optics Block
e Column removed

Result: Noise disappears when laser is turned off.

. The optics may need cleaning. Refer to Section 5.4 for optics

cleaning procedure.

e Mobile phase off 2. Check data cable for noise.
e Nebulizing gas off 3. Check light trap for condensation. Refer to Section 5.4 for
e laseron details on removing the light trap.

E. Noise from Electronics

Result: Baseline noise persists under the above conditions.

e Column removed 1. Preamp board is bad. Replace the preamp board and then
e Mobile phase off recalibrate the preamp/laser. Refer to Section 7.6.3 for
o Nebulizing gas off details.

e Laser off 2. Processor board is bad. Replace the processor board and

then recalibrate the heaters, gas flow, and laser/preamp.
Refer to Section 7.6 for details.
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6.4 TROUBLESHOOTING CHARTS

Consult the following charts to assist in troubleshooting your system:

PROBLEM

Baseline drift

TROUBLESHOOTING

CAUSE

Detector has not fully equilibrated.

SOLUTION

Wait for detector to fully equilibrate. Refer to
Section 4.4, Start-Up Sequence, for
equilibration procedure.

Baseline noise

Follow the procedure in Section 6.3,
Diagnosing Baseline Noise, to
determine the source of the problem
and possible solutions.

Spiking

Drift tube temperature and/or gas flow
rate set too low.

Gas source contaminated or low
purity.

Mobile phase contaminated or made
of low quality material.

Nebulizer, drift tube, and/or optical cell
dirty.

Improper nebulization.

Re-optimize the drift tube temperature and gas
flow rate following the optimization procedure
in Section 4.6.

Use clean, dry, inert gas, usually 99.9% pure
nitrogen.

Replace with fresh, filtered, higher-quality
mobile phase.

Refer to Sections 5.1 — 5.4 for cleaning
procedures.

Nebulizer may be partially obstructed. Refer to
Section 5.2 for nebulizer cleaning procedure.

Drift tube temperature not
reaching set point

Thermal fuse(s) may be blown.

Heater calibration is off.

Bad RTD(s).

Bad heater.

Bad heater board.

Bad processor board.

Allow the resettable fuses 2 hours to reset. Then
recheck the thermofuse and replace if necessary.
Refer to Section 7.8 for details.

Recalibrate heaters. Refer to Section 7.6.1 for
details.

Check RTD(s). Replace RTD(s) if bad and
then recalibrate the heaters. Refer to Sections
7.8 and 7.6.1 for details.

Check heater. Replace heater if bad and then
recalibrate the heaters. Refer to Sections 7.8
and 7.6.1 for details.

Replace heater board and then recalibrate the
heaters. Refer to Section 7.6.1 for details.

Replace processor board and then recalibrate
the heaters, gas flow, and laser/preamp. Refer
to Section 7.6 for details.

Optics block temperature not
reaching set point

Thermal fuse may be blown.

Heater calibration is off.

Allow the resettable fuses 2 hours to reset. Then
recheck the thermofuse and replace if necessary.
Refer to Section 7.8 for details.

Recalibrate heaters. Refer to Section 7.6.1 for
details.
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PROBLEM

Optics block temperature not
reaching set point (continued)

TROUBLESHOOTING (continued 1)

CAUSE

Bad RTD(s).

Bad heater.

Bad heater board.

Bad processor board.

SOLUTION

Check RTD(s). Replace RTD(s) if bad
and then recalibrate the heaters. Refer
to Sections 7.8 and 7.6.1 for details.

Check heater. Replace heater if bad
and then recalibrate the heaters. Refer
to Sections 7.8 and 7.6.1 for details.

Replace heater board and then
recalibrate the heaters. Refer to Section
7.6.1 for details.

Replace processor board and then
recalibrate the heaters, gas flow, and

laser/preamp. Refer to Section 7.6 for
details.
No gas flow Gas source valve is closed. Open gas valve.

Source gas pressure is too low. Adjust source pressure to 65-80psig.

Gas source may be low or empty. Replace gas source.

Gas flow meter and/or valve error. Replace flow meter and/or valve, and then
recalibrate the gas flow. Refer to Section
7.6.2 for details.

Bad pressure switch. Replace pressure switch.

Bad processor board. Replace processor board and then
recalibrate the heaters, gas flow, and
laser/preamp. Refer to Section 7.6 for
details.

No power Blown fuse. Replace fuse. Refer to Section 5.5, Fuse

Replacement, for details.

No LCD display

Display cable is loose.
Bad LCD display.

Bad processor board.

Check for loose display cable.
Replace LCD display.

Replace processor board and then
recalibrate the heaters, gas flow, and
laser/preamp. Refer to Section 7.6 for
details.

No peak(s) detected

Sample is below the detection limit.

Sample is volatile at current detector
conditions.

Sample is being retained on the
column.

Gain is set too low.

Increase the sample concentration or
injection volume and re-inject.

Lower temperature settings are needed for
semi-volatile compounds. Refer to Section
4.6, Optimization Procedure, for details.

Use a different column for your separation.

Increase the gain value.
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PROBLEM

No peak(s) detected (continued)

CAUSE
Autosampler needle is not pulling up
sample properly, or sample loop
blockage.

Bad laser.

Bad preamp board.

Bad satellite board.

Bad processor board.

TROUBLESHOOTING (continued 2)

SOLUTION

Repair or replace equipment as needed.

Replace laser and recalibrate
preamp/laser. Refer to Section 7.6.3 for
details.

Replace preamp board and recalibrate
preamp/laser. Refer to Section 7.6.3.

Replace satellite board.

Replace processor board and then
recalibrate the heaters, gas flow, and
laser/preamp. Refer to Section 7.6 for
details.

Change in peak height or loss in
sensitivity

Nebulizer, drift tube, and/or optics are
dirty.

Autosampler needle not pulling up
sample properly, or sample loop
blockage.

Bad laser.

Bad preamp board.

Bad satellite board.

Bad processor board.

Clean the nebulizer, drift tube, and optics
as needed. Following the cleaning
procedures in Sections 5.1 — 5.4.

Repair or replace equipment as needed.

Replace laser and recalibrate the
laser/preamp. Refer to Section 7.6.3 for
details.

Replace preamp board and recalibrate
preamp/laser. Refer to Section 7.6.3.

Replace satellite board.

Replace processor board and then
recalibrate the heaters, gas flow, and
laser/preamp. Refer to Section 7.6 for
details.

Broad peaks

Leak(s) (especially between the column
and detector) present.

Tubing between column and detector is
too long or too large of an ID.

Check for loose fittings and tighten if
necessary.

Use a shorter piece of 0.005 - 0.010" ID
tubing.

Cut-off peaks

Sample concentration too high.

Gain set too high.

Decrease sample concentration until peaks
are on-scale.

Reduce gain value until peaks are on-
scale.
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6.5 SOFTWARE TROUBLESHOOTING
PROCEDURE

Use the following procedure to help customers troubleshoot
the software on the 3300 ELSD:

1. Obtain the following information from the customer:

a. A detailed description of the error, including any error
messages displayed on the unit.

b. Serial number of the detector.

c. Software versions on the detector. The software versions
on the detector can be obtained by going to
Maintenance/About on the unit.

d. Configuration, Error Log, and Method files exported from
their unit. These files can be exported by inserting a USB
pen drive (must be 128MB or less; pen drives with greater
than 128MB are not compatible with the 3300 ELSD) into
the USB Host port on the back panel of the unit. Then
select Maintenance/Files/Export in the software to export the
files. The pen drive can then be removed and the files can
be sent via email to Grace/Alltech Technical Support:
technicalservice.alltech@grace.com.

e. The information obtained from the customer will then be
forwarded to the Grace/Alltech Engineering department who
will provide further assistance.
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7. APPENDIX

7.1 SPECIFICATIONS

MODEL 3300 ELSD SPECIFICATIONS

Light Source:

Laser diode with collimating
optics, 650nm, max output
less than 30mW, Class IIIB

Product Class:

Class 1 laser product

Detector Element:

Silicon photodiode

Temperature Range:

Ambient to 120°C in 0.1°C
increments

Nebulizer Gas:

Up to 4L/min, nitrogen
preferred, 65psig min.
pressure, 80psig max
pressure

Mobile Phase Flow Rate:

50uL - 3.0mL/min

Analog Outputs:

Selectable for either 0 - 1V or
0 - 10mV full scale

Communications:

Remote Inputs: TTL/Contact
closure-Autozero, Gas
Shutoff, Start, Standby

Outputs: Contact closure--
Fault Relay, External Output;
RS232, USB (Device), USB
(Host), Ethernet

Operating Parameter
Selection & Display:

Windows®-Based Graphical
LCD with alphanumeric
keypad

Power Requirements:

120/240V, 50/60Hz, 5A

Dimensions: 11.6"Hx10.3"Wx19.5"D
(29.5cm H x 26.2cm W x
49.5cm D)

Weight: 30 Ibs (13.6 kg)

Environmental Operating
Temperature:

15t040°C

Relative Humidity:

10 — 90%, Non-Condensing

7.2 CONTACT INFORMATION

Grace Davison Discovery Sciences/
Alltech Associates, Inc.
2051 Waukegan Road
Deerfield, IL 60015 USA
Phone: (847) 948-8600
Fax: (847) 948-1078
Web: www.discoverysciences.com
www.elsd.com*
Technical Support:
1-800-33-SOLVE
technicalservice.alltech@grace.com
Ordering Information: 1-800-ALLTECH

*Additional information for the 3300 ELSD, including
software updates, can be obtained from the
www.elsd.com website.
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7.3 REPLACEMENT PARTS
7.4 SERVICE KIT

MODEL 3300 ELSD REPLACEMENT PARTS
MODEL 3300 ELSD SERVICE KIT

Part No. Qty. | Description
Part No. Qty. | Description

5136931 1 ] 3300 ELSD Accessory Kit (includes all

parts listed above the divider) 5139415 1 3300 ELSD Service Kit (includes all
2112995 1 | Signal Cable parts listed below)
2112993 1 Power Cord, 110V
2107259 1 | Open-End Wrench, 3/8” x 7/16” 3300100SM 1 3300 ELSD Service Manual
2106694 1 | Open-End Wrench, 1/4” x 5/16” 3116580 1 Pre-Amp and Laser Calibration Fixture
2107268 1 | Ball Driver, 3/32” 8617092 1 Temperature Calibration Box
2112992 1 | Ball Driver, 7/64” 3116671 1 Drift Tube Temperature Device - Claw
2112880 1 | Drift Tube Cleaning Brush 2107799 1 Magnet for Magnetic Switch
2110773 1 | PEEK Tubing, 1/16”’0D x 0.005”ID, 10’ 2113972 1 128MB Flash Drive
5126955 1 | SofGrip™ Fittings, 10/pk 2114102 1 | Jumper for Cal Box
2110623 1 | Gas Tubing, 10’ 3112023 1 SMB Cable
2111502 1 | 1/8” Brass Nut 2113971 1 FPGA Cable
2111503 1 | 1/8” Brass Ferrule 2107268 1 3/32” Standard Ball Driver
2112997 1 | Drain Tubing, 5’ 2114101 1 Small Flat Screwdriver for Pots
2112990 1 | Clamp for Drain Tubing 2113970 1 Crossover Cable
3112777 1 Exhaust Tubing, 20’ 2113969 1 Serial Modem Cable
2108384 1 | Exhaust Adaptor
2112994 1 Fuse, 5 Amp
2112996 1 | Model 3300 ELSD Operating Manual

N/A 1 ] 3300 ELSD ChemStation Driver CD

2113967 1 Nebulizer
2113968 1 Nebulizer Wear Band
2114811 1 | Nebulizer Chemraz O-Ring
2107480 1 |.25x.79 Aperture
2107476 1 |.31x.74 Aperture
2107511 1 |.36 x .74 Aperture
2114472 1 | Processor Board
2114584 1 | Pre-Amp Assembly (includes sensor)
2113962 1 | Display Board
2113961 1 | Card Engine Board
2113963 1 Heater Board
2114471 1 | Satellite Board
2113960 1 | Inverter (for Display Board)
8606365 1 | Gas Filter
2113966 1 | Optics Block
2114652 1 | Thermofuse Complete Assembly
2114711 1 | Drift Tube Heater Assembly
2114712 1 | Optics Block Heater Assembly
2113943 1 | Magnetic Switch Assembly
2114671 1 | Gas Pressure Sensor
2113643 1 | Membrane Switch Panel
2113956 1 | Front Service Door
2113965 1 | Nebulizer Cartridge
2113954 1 | Inlet Gas Fitting
2113964 1 | Impactor
2113959 1 | Light Trap
2113958 1 | Light Trap Cover
2113952 1 | Light Trap Gasket
2113953 1 | Light Trap ND Filter
2113955 1 |Laser
2113957 1 | Power Entry Module
2113951 1 | Fuse Drawer
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7.5 SOFTWARE UPGRADE PROCEDURES

7.5.1 COMPLETE SOFTWARE RE-INSTALLATION
PROCEDURE

The software re-installation procedure should be completed:
e if the processor board has been replaced
e if the existing software files on the unit have

become corrupted.

These steps must be followed in order for the re-installation
to be successful:

1. Complete the FPGA Installation Procedure in Section
7.51.1.

2. Complete the LOLO Upgrade Procedure in Section
7.5.1.2.

3. Complete the WIinCE OS Initial Setup Procedure in
Section 7.5.1.3.

4. Complete the Application Initial Setup Procedure in
Section 7.5.1.4.

7.51.1 FPGA INSTALLATION PROCEDURE

Materials Needed:
o Anti-static strap
e Phillips screwdriver
e FPGA cable
o Altera Quartus Il programming software (downloaded
onto a pc)
o New FPGA software file (*.pof)

Reference: Section 7.7.1, Electronic Schematic

Procedure:

1. Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this procedure.

2. Power off the unit from the back panel and disconnect
the power cord.

3. Using a Phillips screwdriver, remove the cover screws,
1 on each side and 4 on the back panel.

4. Remove the ELSD cover by carefully sliding it toward the
back of the instrument and set aside.

5. Connect the FPGA cable to connector J14 on the
processor board inside the unit. J14 is a 10-pin
connector located in the lower left corner of the
processor board. The red wire of the FPGA cable
should be towards the back panel of the unit.

6. Connect the FPGA cable to the parallel port LPT1 on
the PC.

7. Reconnect the power cord and power up the unit.

8. Start the Altera Quartus Il Programmer software on the

PC. The following screen will appear:
<& Quartus Il Programmer, - [Chain1.cdf]

Elle Edit Options Processing Help
&, Hardware Setup, .| | ButeBlastedl [LPT1] Mode: |JTAG ~| Progress: 0x

I~ Enable realime 15P to allaw backgraund programming (for MAX Il devices)

Blark-

ogram/ -
Check

=
| File ‘ Device Corhonte

|Ehacksum |USEIGEdE

Wity Examine ‘

g |
a4 Auto Detect
o |
L cld File

System

Ready UM

9. In the Mode drop-down menu at the top of the screen,
select Active Serial Programming:
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& Quartus Il Programmer - [Chain1.cdf*]

13. In the file name row check the Program/Configuration

and Verify boxes:

Quartus I Programmer. - [Chain1.cdf*]
Fle Edt Options Processing Help

I Enable reabtie ISP to allow background programming lfor MAX Il devices]

&, Hardware Setup..| | ByteBlasterll [LPTT] Mode: |active Serial Piogramming | Progress: i

E)

I

10. Click on the Hardware Setup button and select
ByteBlaster (LPT1) from the pull down menu:

£, Hardware Setup. .| | ButeBlasterll [LPT1] Mode: | Active Serial Programming | Progress: 0

I Enable reaktime I5P

#

Hardware Setup

Hardware Settings ]JTAG Setlings Exattine

Select 5 progiamming hardware selup to use when progiamming devices. This programming
hardware setup applies only to the cument programmer window.

Curertly selected hardware:

- Awailable hardware items:

Hardware | Server | Port | ‘Add Hardware
ByteBlaster| Local LPT1

2 Add Device

K >

Fle Edt Options Processing Help
&, Hardware Setup..| | ByteBlasterll [LPT1] Mode: | Active Serial Programming | Progress: 0%
™ Enable realtima ISP to allow baskground programming (for MAX 1| devices) ({1 o0 Programing
||Fie Device ‘c fogeny | veiy | Bk ‘ Exaine ‘
2 Add File
¥ Delete
2 Add Device
& Changs File...
I3 b3 |
System
Ready MM

Wi Start File Device Checksum Usercode

Blank.

Program/
Corfigure

Veity | Pty | Examine

System

Ready

14.Press Start in the Altera software and monitor the

Progress bar in the upper right corner:

Quartus Il Programmer - [Chain1.cdf!

File Edit Options Processing Help

ByteBlasterl [LPT1] Mode: rogess [ ==

Clase

System
Ready ~ um

)< ]

11. Click on the Add File button and locate the latest
version of the FPGA file on your computer. The file
format should be *.pof:

> Quartus |l Prog e hain1.cdf*]

o Naklcleblay Select Programming File

Lok | ) FPGA Files s Bk E-

I™ Enable realtime]

Examine

My Recent
Documents

Desktop

[ 4d File..

My Documents

& Add Device

My Computer

My Network. — File name: 33.16.00f - Open
5 J 4 o= |
Files of type: [POF Files [* po] = Cancel

System

Rieady UM

12. Select the file and choose Open.

iInfo: started Programwmer operation at Fri Dot 13 19:59:01 200§
Info: Device 1 silicon ID is Oxl2
Info: Erasing &SP configuration dewice(s)

Info: Programming device 1

System
Ready

15. When the Progress bar reaches 100%, power off and
unplug the unit and remove the FPGA cable from J14:

4B Quartus Il Programmer - [Chain1.cdf*]
Fle Edit Options Processing Help

2, Hardware Selup.| | BvteBlastel [LPTT] Mode: [active Serisl Programming ~]  Proress: [ T

I Enable reaktime ISP to allow background programming ifor MAX 1| devics)

EOE|
[ip s |
¥ Delete
[Chasre. |
W& Change File

)< ]

Wi Stant File Checksum | Usercode

Elank.

Frogram/
Conliguie

Veily | gt | Examine

Info: Performing verification of type standard on device 1 A
Info: Device 1 silicon ID is Oxl2
Info: Successfully performed operation(s)
Info: Ended Programmer operacion at Fri Oct 13 19:59:30 2006 =
System
Ready HM
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16. Replug in and power up the unit and wait for the main
screen to load.

17.Select Maintenance/About in the software and verify that
the new FPGA version has been loaded.

18. If running the complete software re-installation, continue
on in Section 7.5.1.2, LOLO Upgrade Procedure.
Otherwise, the FPGA installation procedure is complete.

7.5.1.2 LOLO UPGRADE PROCEDURE

Materials Needed:

e TeraTerm Pro software program (installed on a pc)
e Serial cable
e LOLO upgrade files

1. Start the TeraTerm Pro software program on the PC.
Select Setup/Serial Port and make sure the settings are:
Baud Rate: 115200, Data: 8 bit, Parity: None, Stop: 1
bit, Flow Control: None, Transmit Delay: Omsec/char
and Omsec/line.

2. Connect the serial cable between the 3300 ELSD and
the PC.

3. Power up the 3300 ELSD while holding down the “q”
character on the PC keyboard. The following should
appear in the serial terminal screen:

LogicLoader

(c) Copyright 2002-2005, Logic Product Development, Inc.
All Rights Reserved.
Version 2.0.3-LLH7a404_11 0001

losh> qqqqqqaqqq

4. Press Enter to reach the next line in the serial terminal.
5. Run the following command:
info version
The response should be similar to the following:
Version : 2.0.3-LLH7a404_11 0001
Build: 1pd077 Fri Aug 12 10:08:23 CDT 2005
CPLD_CE_REG_REVISION: 0x32
6. Examine the version number listed in step 5. If it begins
with 2.0.5 or a larger number, the procedure can be
stopped, no upgrade is necessary. If the version
begins with a number that is less than 2.0.5, continue
with step 7.
7. Install the LOLO upgrade file onto the PC.

8. On the serial terminal run the following command:

update

The output should be:
send update file:
9. On the PC using TeraTerm Pro:
a. Select File->Send File...

b. Navigate to the directory where the LOLO
upgrade files were placed.

c. Inthe Send File dialog box, make sure
that ‘Binary’ is checked under Option.

Tera Term: Send file

Look jr: I ) tmp

el 3
x|+ Bk Er

1004077 _hook.=lf
1004077 _lalo.elf
1004077_lalo,upd
1004077 _lola_ram. elf

[£] 1004077_Release_Motes.txk

File name: |1 004077 _lolo. upd

Open I
j Cancel |
Help |

Files of type: IaII

Option
’7 ¥ Binary

d. Doubleclick on the file that has an
extension of . upd to start the download.

e. Inthe above image, the name of the file is
1004077 lolo.up

10. When the download has completed, LOLO will
automatically update itself. The output should appear
similar to the following:

erasing flash:
burning flash:
update done.

11. If running the complete software re-installation,
continue on in Section 7.5.1.3, WinCE OS Initial Setup
Procedure. Otherwise, the LOLO installation procedure
is complete.
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7.5.1.3 WinCE OS INITIAL SETUP PROCEDURE

Materials Needed:

Crossover Ethernet cable

WinCE OS setup files

TeraTerm software (downloaded onto a pc)
Serial cable

Tftpd32.exe software (downloaded onto a pc)

1. Configure a standalone PC with a static IP address. In
these instructions, the IP address of 159.97.84.210 is
used. It doesn’t matter what address is used, but the rest
of the procedure will assume the above address.

NOTE: Make sure this PC is not connected to any other
network. A DHCP server on the PC will be used to
assign an IP address to the ELSD. If this PC is
connected to a network that already has a DHCP server
running, both DHCP servers will be assigning addresses
to PC’s on the network. This will cause corrupting and
confusion on the network.

2. Connect the 3300 ELSD to the PC with a crossover
Ethernet cable.

3. Copy the OS setup files to a directory on your PC. The
setup files are:
boot.losh
setup.losh
nk.bin

4. Disable any firewall software that may be running on your
PC. If you are unsure how to do this, contact your IS
department. The firewall will most likely interfere with the
DHCP and TFTP Servers.

5. Connect the serial cable to the serial port on the 3300
ELSD and the serial port on the PC.

6. Run TeraTerm Pro to create a serial connection to the
ELSD.

7. Power up the 3300 ELSD while holding down the q key
on the PC keyboard. This should produce output
similar to the following:

BRI R b b b b b b b b 2b b 2 b db b b b db b b b 2 b db db db db 2 b 2 b b b 2 b 2 db 2 b O 3
LogicLoader

(c) Copyright 2002-2005, Logic Product

Development, Inc.

All Rights Reserved.

Version 2.0.6-LLH7a404 11 0001

KA KA A A AR A A A A A KA A A A A A A AR A A A A A A A A A A A A XA A XAk kA k Kk kK
losh>
8. Run the following command:

ifconfig sm0 up

9. Start the TFTP/DHCP server by launching ‘Tftpd32.exe’.
The first time that Tftpd32 is started, there may be some
error dialogs about not being able to bind the BOOTP

port. Click OK to accept the dialogs and continue with
step 10 to configure software.

10. After starting, the screen below will appear:

" Titpd32 by Ph. Jounin

Current Directory |F:\tft|:|

Server interface I 159.97.84.210

=

Tftp Server | Tftp Client I DHCP server I Syslog server I

=10l %]

Browze

_rowse |
_shenDi |

Show Dir

Current Auction |Listening on port B3

Clear | Copy I

Settings |

Help

11. Next Tftpd32 will need to be configured. Click on the
Settings button on the bottom of the window. This will
present a new screen:

“~ Tftpd32: Settings

Baze Directory
[F:sftm

Browze

Global Settings Swpzlog server

¥ TFTP Server W Syslog Server [ Save syslog message:

¥ TFTP Client | DHCPF Server )
™ SNTP server il
TFTP Security TFTF configuration
C F—
Hone Timeout [seconds) 1000
{* Standard )
 Hiah F ax Retranzmit 3
Ll
Thtp port
" Read Only ALz B4

Advanced TFTF Options
v Dption negatiation
[ PE Caompatibility

v Show Progress bar

[~ Hide Window at startup
[ Create "dir.twt" files

[ Beep for lang transfer
I Translate Unix file names

¥ Use Titpd32 only on this interface  [159.97.84.210 -
[ Use anticipation window of I— Bytes

[ Allow "' A wirtual rook

Help | Cancel |

12. Configure the settings to match those shown above. Be
sure the IP address matches the IP address on the PC;
in this example the address is 154.97.84.210. Also
make sure to set the base directory to the location
where the OS setup files were saved from step 3 above.
Then click OK to save the settings. If the IP address
was changed, you’ll be prompted to restart the Tftpd32
software, do so now.
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13. Next the DHCP server needs to be configured. Click on
the DHCP Server tab and edit the settings to match
those shown below and click the Save button:

" Titpd32 by Ph. Jounin

Current Directory |F:\tft|:|

Server interface I 153.97.84.210
Tftp Server I Tftp Client DHCP server | Syslog server I

|P poal starting address W

Size of pool IT

Boot File [ |-
WINS/DMS Server  [Ra97 84210 | 4
Default rauter eI o
Mask [255. 255 25,0 -
Damain Mame I—
Additional Dptian o I __|

=10l %]

Browze |
> showDir |

Settings | Help

b. Create the partition:
add-yaffs app nor 0x00040000 0x01£fc0000
The expected output from this command is:

add-yaffs: inserted: start 0x40000 -

len 0x1£c0000
c. Mount the partition:

mount yaffs /app

The expected output from this command is:

Mounting a YAFFS partition.

Starting YAFFS file system:
Current YAFFS partition table:

14. Next the ELSD needs to be configured with an IP

address. Run the following command:

ifconfig sm0 dhcp
15. Once the command returns to the losh prompt, the
machine will have an IP address within a few seconds.
To check the address that was assigned, wait a few
seconds and then run the following command:

ifconfig smO
The expected output from this command is:

sm0: up 100M full-duplex (425)
smO:mac: 00:08:ee:00:83:77 ip: 159.97.84.10
mask: 255.255.255.0 gw: 159.97.84.210

In the above output, the IP address assigned to the
ELSD is 159.97.84.10. Write down this address;

it will be needed during the application installation
procedure. If the IP address is all 0’s, wait a few
more seconds and try it again.

16. Next a YAFFS partition will be created in the flash on
the card engine. This partition will be used to store the
OS image as well as the application and supporting
data files. To do this, complete the following sequence
of commands:

a. Erase the flash that the partition will exist in:
erase 0x00040000 0x01£fc0000
The expected output from this command is:
unlocking flash blocks
erasing flash: 100%

erased '/dev/flash0' start=0x40000:
len=0x1£fc0000 bytes

0: app 00000000 - 0000007e (0)
1: <NULL>
2: <NULL>
3: <NULL>

YAFFS initialized.

17. Next you need to load the OS image and initial boot
files from the TFTP server. The ELSD will need to
know the IP address of the PC running the TFTP
server. The TFTP server displays that information on
its main screen. In the example screen above the IP
address is 159.97.84.210. Replace that address in the
command below with the one from your TFTP server
screen. Do the following sequence of commands:

a. Copy the boot script:

cp/tftp/159.97.84.210:boot.losh/app/boot.losh

The expected output from this command is:

cp /tftp/159.97.84.210:boot.losh —->
/app/boot.losh done

b. Copy the serial EEPROM setup script:

cp /tftp/159.97.84.210:setup.losh
/app/setup.losh

The expected output from this command is:

cp /tftp/159.97.84.210:setup.losh ->
/app/setup.losh done

c. Copy the OS image:

cp /tftp/159.97.84.210:nk.bin /app/nk.bin
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This command may take a minute to run. The expected
output from this command is:

cp /tftp/159.97.84.210:nk.bin -> /app/nk.bin
done

18. Next the serial EEPROM will be updated to mount the
YAFFS filesystem on power up and boot the OS. Run
the following command:

source /app/setup.losh
The expected output from this command is:
# Setup serial EEPROM for booting from YAFFS

echo "LOLOadd-yaffs app nor 0x00040000
0x01fc0000; mount yaffs /app; cd /app;
source boot.losh; exit\r\n"
/dev/serial eeprom

19. The OS image has been installed, the ELSD can be
rebooted.

20. Once the ELSD reboots, a white screen should appear.
The ELSD will appear to halt at this screen. This is
because no application is loaded yet; but WinCE
is running and the ELSD can be accessed with telnet
and FTP. Continue on to Section 7.5.1.4, Application
Initial Setup Procedure.

7.5.1.4 APPLICATION INITIAL SETUP PROCEDURE

Materials Needed:

e Crossover Ethernet cable
e Application upgrade files
o Tftpd32.exe software (installed on a pc)

1. Configure a standalone PC with static IP address. In this
example, an address of 159.97.84.210 will be used. It
doesn’t matter what address is used, but the rest of the
procedure will assume the above address.

NOTE: Make sure that this PC is not connected to any
other network. A DHCP server will be run on the

PC to assign an IP address to the ELSD. If this PC is
connected to a network that already has a DHCP server
running, both DHCP servers will be assigning addresses
to PC’s on the network. This will cause corrupting and
confusion on the network.

2. Connect the crossover Ethernet cable to the 3300 ELSD
and the PC.

3. Start running the Tftpd32.exe software. Make sure it is
configured the same as described in Section 7.5.1.3,
WiInCE OS Initial Setup Procedure, steps 9 — 13.

4. Power up the 3300 ELSD.

5. Prior to upgrading the application, the IP address of the
ELSD must be determined. In step 15 of Section 7.5.1.3,
WInCE OS Initial Setup Procedure, the IP address of the
ELSD was recorded. Use this IP address. The rest of
this procedure assumes the ELSD was assigned the IP
address 159.97.84.10.

6. The ELSD will power up to a white screen.

7. Wait about 30 seconds before continuing. This gives
WinCE enough time to launch the OS and start the FTP
and telnet servers.

8. Next, establish an FTP connection to the ELSD. This

procedure assumes that Windows is being used to FTP
to the ELSD. Open ‘My Computer’ and type the
following into the address bar:

ftp://I<IP>

Where <IP> is the IP address from step 5.

://192.168.70.10, i m] B

File Edit Yiew Favorites Tools Help | #
Q-0-7J |1 @ X 9| @

Address |$1 Ftp: /192, 168.70.10 = B
Mame = | Size | Type | IModified |
app File Folder 11171998 £:00 AM

)My Documents File Folder 121312079 6:00 PM
|[Chprofiles File Folder 121312079 6:00 PM
|[Z)Program Files File Folder 12312079 6:00 PM

) Temp File Folder 12312079 6:00 PM

| Windows File Folder 121312079 6:00 PM

The screen should look similar to the above.

9. Next, change to the app directory. There should be four
files listed in it. These are the initial boot files.

=101 x|
File Edit Wiew Favorites Tools Help | f;'
Q-0 ¥ |1F X 9| =
Address |1 ftp:j/192.188.70.10)3pp/ I Beo
Mame = | Size | Twpe | Modified I
bDDt.|Dsh 515 bytes  LOSH File 5/27/2056 11:36 PM
nik. bin 10,9 MB  EIN File 5/27]2056 11:36 FM
setup.losh 170 bytes LOSH File 5/27)2056 11:36 PM
«2 splash.bmp 450KE  GIMP image 5/27/2056 11:36 PM

10. Next, the setup splash screen bitmap file will be
removed. This will be replaced by the application
splash screen. Select splash.bmp and delete it.

11. Locate the folder where the ELSD application is stored:
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& CATEMP

File Edit ‘“iew Favorites Toolk Help

Back » = - |@Search L Folders @“ﬁ' 0z x @|'

Address [ ] CATEMP

T U

TEMP

] application

Select an item ta view its description.

See also:

My Documents

My Metwork Places
My Computer

12. Go into the application directory as shown in step 11.

& C:ATEMP\application

File Edit “iew Favoites Tools Help

GBack + = - (2] | PiSeach [Foders (B | HE B X o | H-

Address [C] CATEMPspplication

= -l — CldeDE
I.@ (| Clenus
N CJesES
application CaeR
it
Select an item to view its description Cljap
zh-CN
See also: [FElsdtipp.exe
by Documents ELSD DiagatF di
My Metwork Places ELSDHardwaretPl.dl
My Computer ELSDRematedP.di
@1 Enabled.way
I anifest.xml
CIMOM EXE

DpenNETLF.di
OperMETCF Met. di
RemoteServer.dl
W SPLASH.EMP

13. Select all of the files and directories and drag them to
the FTP window from step 4. The copy should only

14.

15.

take a minute or so. Afterwards the FTP window should
look similar to:
C:ATEMPAapplication
File Edit View Favoites Tool:  Help
s Back = =+ | @ Seach LY Folders a“ﬁ X @ | -
Addiess | ftp://192160.70.10
1 el = [ 1deDE
ﬁ I_i Clenls
7 ClesES
application Clrer
Tt
Select an item to view its description. Cljadr
Soo alon Y
MeeDa o E Elzdfpp.exe
HV;L”“E':T ] ELSDDiags&P.dI
HW (] ELSDHardwaretPLdi
by Computer (=] ELSDRemotetP.di
@:I Enabled.way
Marifest.xml
[FIMoN.ExE
[%] OpenkETCF.di
[%] OpenME TCF Netdl
9 RemoteServer.dl
W SPLASH.BMP

Close the FTP connection to the ELSD.

Reboot the ELSD. The normal splash screen should

app

ear:

LU 3300 ELSD

Grace Davison Discovery Sciences

16. Verify that the version numbers of the software
installed are correct. To display the version numbers,
go to the menu option: Maintenance/About.

17. The application upgrade procedure is complete. The
complete software installation procedure is also
complete.
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7.5.2 PEN DRIVE SOFTWARE UPGRADE PROCEDURE

The following procedure should be used to install new
application and/or OS software on the 3300 ELSD (when an
initial upgrade procedure isn’t necessary).

Materials Needed:

e 128MB (or less) USB pen drive loaded with new
software upgrade
NOTE: Pen drives with greater than 128MB are NOT
compatible with the 3300 ELSD.

1. First, confirm that the new software upgrade files have
been properly loaded onto the pen drive. The software
files should appear on the pen drive similar to the
following:

a. Main contents on the pen drive

File Edt “iew Favoites Toolz Help

“=Back ~ = "QSearch L7 Folders @"Eq; 7 @|'
Addiess IB EN

=1 § - 1 Update

L boat.logh

B [FAEledUpgrade exe
Removable Disk (E:) k-fir-paffs.bin

Select an item ta view itz description.

Capacity: 122 MB
O Used: 27.0 MB
[0 Free: 95.6 MB

—

b. Contents inside the Update folder on the pen drive

® E:\Update

File Edit ‘iew
= Back + = - | @ Search L Folders ®|% Lr i T vo) | [Ed-
Address |1 E:\Update

=1 o Japp

ﬁ [ Cios

Updaie

Favortes  Toolz  Help

Select an item to view itz description.

See also:

My Documents

ey Metwork, Places
My Cormputer

c. Contents inside the App folder on the pen drive (if
Application will be upgraded; otherwise, this folder would
be empty):

File Edit “iew Favortes Tools Help

= Back - = - | @Saarch ) Folders ®| e B o w | -

Address [ EUpdate'dpp

= = [ deDE
I'D L Cdenlss
. CdesEs
App FR
it
Select an item to view its description. Cdjap
et
See alzo: [ Elsdbpp.exe

My Documenits

ELSDDiagsaPldi
My Network Places o

ELSDHardwareaP. di

by Computer ELSDRiemotsdPldl
@] Enabled.wav
M anifest.xml
FIMomE=E

OpenMETCF.dll
DpenMETCF Met.di
W SPLASH.BMP

d. Contents inside the OS folder on the pen drive (if OS will
be upgraded; otherwise, this folder would be empty):

File Edit ‘“iew Favortes Toolz Help

GBack + = - &] | @Seach [YFolders (A 5 0E X = | EH-
Addiess [ E:\Update\0S

J__ L | bodt.lozh

I'C] L M anifest0S. sl
e nk. ki

0s setup.lozh

Select an item to view its description.

See also:

My Documents

by Metwork Places
Iy Computer

2. Power off the 3300 ELSD.

3. Insert the pen drive containing the upgrade files into the
USB Host port on the back panel of the 3300 ELSD.

4. Power up the 3300 ELSD.

5. The software installation should begin automatically.
Follow the instructions on the front panel as the
procedure continues. The screens should appear similar
to the following (software version numbers may differ):

a. In the first step, the update procedure determines if the
pen drive contains a new Application software version. If
so, the existing Application version and the new
Application version on the pen drive are displayed:

ELSD Update 0.19

version of ELSD application found on pen drive,

Existing: 01.00.15
Pen drive: 01,0013

Press YES to update.

@ ves ©no
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b. Press Yes to continue with the upgrade, and the update e. Press Yes to continue on with the OS image upgrade. If

procedure will continue on through the following steps: the existing OS version on the unit was 0.99.3 or above,
the upgrade will continue through the following steps. If
the existing OS version is below 0.99.3, then the update
procedure may involve a few extra steps, including a
reboot. In that case, follow the instructions on the screen
and press Yes or OK when indicated.

Werifying checksurn for ELSD application. ..

verifying checksum for OS Image...

INERNENNEER

Backing up application. ..

Updating 0S5 image. ..

Updating application...

[Fispupdore

0S upgrade complete. Please remove pen drive and reset
ELS

These steps may take several minutes to complete.

c. Once the Application update is completed, the following
screen will appear:

f. The pen drive upgrade procedure is complete. Power off

the 3300 ELSD and remove the pen drive.
Update successful,
322/322 fles copied. g- Reboot the 3300 ELSD and confirm the new software

versions on the unit by selecting Maintenance/About.

@ ox

d. Press OK and the update procedure will then determine
if the pen drive contains a new OS image upgrade. If so,
the following screen will appear that displays the existing
version on the unit and the new version on the pen drive.

ELSD Update 0.19

Version of 05 Image found on pen drive.

Existing: Unknown version
Pen drive: 01.00.00 Chinese support

Press ¥ES to update.

O Yes @ No

If this is the first time a pen drive upgrade has been
performed on the unit, the existing version will be listed
as “Unknown”. This is normal.

55



7.6 CALIBRATION PROCEDURES

*These functions are available in Service Tech mode only.

NOTE: The detector must be in Standby mode in order to
be calibrated.

IMPORTANT: If the processor board has been replaced,
the serial number and date/time must be re-configured first
BEFORE the calibration procedures are performed.
Otherwise the calibration will not be saved. Refer to Section
3.4.2 for details on configuring the serial number, and refer
to Section 3.4.6 for details on configuring the date/time.

7.6.1 HEATER CALIBRATION

Tools Needed:

o Anti-static strap

e Phillips screwdriver

e Temperature calibration box

e Temperature probe (“Claw”) with thermometer

Reference: Section 7.7.1, Electronic Schematic
Procedure:

1. Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this calibration.

2. Power off the unit from the back panel and disconnect
the power cord.

Allow the unit to cool for at least 30 minutes.

4. Using a Phillips screwdriver, remove the cover screws,
1 on each side and 4 on the back panel.

5. Remove the ELSD cover by carefully sliding it toward
the back of the instrument.

6. Disconnect the three RTDs (DT1, DT2, and Optics)
from the processor board (positions J22, J23, and J24
respectively).

7. Connect the Temperature Calibration Box to the
processor board by connecting the left, middle, and
right cables to positions J22, J23, and J24 respectively.

8. Set all three switches on the Temperature Calibration
Box to 17 °C.

9. Power on the 3300 ELSD and wait for the instrument to
boot up.

10. Select Maintenance/Service Tech/Enter Service Tech
Password using the arrows on the keypad and press
Enter.

11. Enter the password “atat” and press Accept to enter
Service Tech mode.

12. Select Maintenance/Calibration/Heaters/Calibration
using the arrows on the keypad and press Enter. The
first screen of the heater calibration will then appear:
Lower Drift Tube Temp Calibration (Low)

Method: Method 1
SERIEREURERN | ower Drift Tube Temp Calibration (Low)

Method =
Please connect the calibration box and set lower drift tube

Configuration
TR temp to 17°C value. Press Continue when done.

17oec
1,144.4

Theaoretical value:

Raw walue:

@ Continue @ Cancel

Mode Standby

13. The left switch on the Temperature Calibration Box
should be set to 17°C. Press Continue and the next
screen in the calibration procedure will appear: Lower
Drift Tube Temp Calibration (High).

Method: Method 1
SERIEREURERN | ower Drift Tube Temp Calibration (High)

Method =
Please set lower drift tube temp to 96°C value, Press

Configuration 5
] Continue when done.

98,0 °C
3,668.2

Theaoretical value:

Raw walue:

@ Continue @ Cancel

14. Flip the left switch to 96 °C. The Raw Value should
significantly increase. Press Continue to reach the next
step of the calibration: Upper Drift Tube Temp
Calibration (Low).

Method: Method 1
CESERN S Upper Drift Tube Temp Calibration (Low)

Method =
Please connect the calibration box and set upper drift tube

Configuration
TR temp to 17°C value. Press Continue when done.

17oec
1,122.0

Theaoretical value:

Raw walue:

@ Continue

@ Cancel

Mode Standby

15. The middle switch should be set to 17°C. Press
Continue to reach the next step of the calibration:
Upper Drift Tube Temp Calibration (High).

Method: Methad 1
Operation = Upper Drift Tube Temp Calibration {(High)

Method =
Please set upper drift tube temp to 96°C value. Press

Configuration 5
ey Continue when done.

Theoretical value: 96.0 °C

Raw walue: 3,642.1

@ Continue

@ Cancel

Mode Standby

16. Flip the middle switch to 96 °C. The Raw Value should
increase again. Press Continue to reach the next step
of the calibration: Optics Block Temp Calibration (Low).
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17.

Method: Wstho

Optics Block Temp Calibration {Low)

Iutput

Maintenance >

[0 e 0o [

The third switch should be set to 17°C. The raw value

should decrease. Press Continue to reach the next step of
the calibration: Optics Block Temp Calibration (High).

18.

19.

20.

21.

22,

23.

24.

Method: Method 1

Optics Block Temp Calibration {High)
Iutput

Maintenance =

ST EEr=r F=rrr +0.00

Flip the third switch to 96 °C. The Raw Value should
increase again. Press Continue to reach the final step
of the calibration.

Method: Mathad 1

Finished
lutput

Maintenance >

(O 0o [
Standby

Press Finish to complete the heater calibration and
return to the main screen.

To check the calibration, select Maintenance/Manual
Control and press Enter to reach the manual control
screen.

Flip each of the 3 toggle switches back and forth
between 17 °C and 96 °C and observe the values on
the screen. The temperatures should be 17 °C + 0.2 °C
and 96°C + 0.2 °C. If the temperature readings do not
meet the 17 °C £ 0.2 °C and 96 °C = 0.2 °C
requirements, the unit must be recalibrated.

Press Accept to exit the Manual Control screen and
return to the main screen.

Replace the RTDs. Make sure they are installed in
order from top to bottom RTD 1, RTD 2, and RTD 3.

Physically check the temperatures using the
temperature probe (“‘claw”) in the three heater regions
and inside the drift tube at three set points, at 40°C,
70°C, and 100°C. When taking external temperature
measurements, make sure the temperature probe is in
direct contact with the copper tube and the heater.
Write down these temperature measurements.

25.

26.

27.

28.

29.

If the measured temperatures are within tolerance
(x2°C at 40°C and 70°C and +3°C at 100°C) then
heater calibration is finished. If any measured value is
not within tolerance, continue on to step 26.

Select Maintenance/Calibration/Heaters/Correction
using the arrows on the keypad and press Enter to
reach the Temperature Correction screen:

Temperature Correction

Maintenance

@ Accept

@ Cancel

For the heated zones that are out of tolerance only,
enter the temperature values obtained in step 20, for
temperature set points of 40°C and 100°C. It is ok to
leave the blanks empty for the zones that are within
tolerance, but values must be entered for both
temperature set points for a given zone.

Once the temperature values have been entered, press
Accept to modify the heater calibration.

Re-measure the temperatures of the heated zones
using the temperature probe and repeat the
Temperature Correction Procedure if necessary until
the heated zones are within tolerances.
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7.6.2 GAS FLOW CALIBRATION

Tools Needed:

Anti-static strap

Phillips screwdriver

External gas flow meter (Sierra 822S or equivalent)
1/2” open-end wrench

7/16” open-end wrench

Reference: Section 7.7.2, Gas Flow Path Schematic
Procedure:

1. Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this calibration.

2. Using a Phillips screwdriver, remove the cover screws, 1
on each side and 4 on the back panel.

3. Remove the ELSD cover by carefully sliding it toward the
back of the instrument and set aside.

4. Connect the external flow meter in line between the
internal flow meter and the flow valve. Flow direction is
from meter to valve.

5. Connect a nitrogen gas line regulated to 80psi to the Gas
Inlet on the back panel of the 3300 ELSD.

6. Turn on the unit and wait for it to boot up.

7. Select Maintenance/Service Tech/Enter Service Tech
Password using the arrow keys, and press Enter.

8. Enter the password, “atat”, and press Accept.

9. Select Maintenance/Calibration/Gas Flow using the
arrows on the keypad, and then press Enter to reach the
first screen of the Gas Flow calibration procedure:

Method: Default Method

Operation = Gas Flow Calibration Step 1/8

Method =
Configuration Gas flow has been set to a new value. Using an external flow
meter, wait for the value to settle and then enter flow reading

Maintenance > q
below. Press Continue when done.

—

Observed value:

O Continue

Mode Standby

10.Allow the gas flow to equilibrate, and then take the
reading on the external flow meter. Enter the value into
the Observed Value box on the screen. The first reading
should be around 0.5 L/min. Then press Continue.

11.Repeat the same procedure for the next seven screens,
pressing Continue after each step is complete.

12.When the last step in the calibration is reached, press
Finish to finalize the calibration.

13.Check the calibration:

a. Select Operation/Mode/Run and then press Enter to
put the detector into Run mode.

b. Select Method/Edit and press Enter.

. Enter a gas flow rate of 1.0L/min in the method, and

then press Accept.

. Allow the instrument to stabilize, and watch the

output of the external flow meter. It should read
within £ 0.15 L/min of the set point.

. Check the gas flow for the additional set points of 2.0,

3.0, and 4.0 L/min. If the unit is out of spec, repeat
the gas flow calibration.

Disconnect the external flow meter from the
instrument and re-connect the internal flow valve to
the internal flow meter.
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7.6.3 LASER/PREAMP CALIBRATION

Tools Needed:

Anti-static strap

Phillips screwdriver

Hex driver, 3/32”

Magnet

Preamp calibration fixture (including SMB cable)
Digital multimeter

Small screwdriver for adjusting potentiometers

Procedure:

1. Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this calibration.

2. Power off the unit from the back panel and disconnect
the power cord.

3. Allow the unit to cool for at least 30 minutes.

4. Using a Phillips screwdriver, remove the cover screws, 1
on each side and 4 on the back panel.

5. Remove the ELSD cover by carefully sliding it toward the
back of the instrument.

6. Use a 3/32 hex driver and a Phillips screwdriver to
remove the preamp and laser from the ELSD and install
both onto the calibration fixture.

7. Verify the calibration setup:
a. Laser is plugged into the processor board.

b. Preamplifier board is plugged into the processor
board.

Preamplifier ribbon cable is grounded.
SMB cable is connected to the preamplifier board.

SMB cable is connected to the voltmeter.

= o o o0

Voltmeter is set to read DC millivolts.

Magnet is on outside of chassis next to the magnetic
switch. (Do not center magnet on the switch. Place it
near one of the studs.)

@

h. Marked interlock on the instrument is replaced with
the fixture interlock.

i. Cover is installed on the preamp
8. Power on the instrument.

a. Using the arrow keys, navigate through the menus to
select Maintenance/Service Tech/Enter Service Tech
Password and hit Enter.

b. Enter the password “atat” and press Accept.

c. Select Maintenance/Calibration/Laser/Preamp and
press Enter. The first screen of the laser/preamp
calibration procedure will appear:

[onu | othou:
Operation > Laser/Preamp Calibration (Laser On)

Method =
Configuration Laser has been turned on and the gain has been set. Adjust
the Gain pot on the preamp until the measured voltage
reaches a maximum value, Press Continue to turn the laser off
or Cancel when done.

lMaintenance >

@ Continue @ Cancel

. Adjust the gain pot untii a maximum voltage is

measured with the multimeter. (Laser is on.)
Press Continue to reach the next screen in the
laser/preamp calibration:

m Method: Default Method
Operation > Laser/Preamp Calibration (Laser Off)

Method >
Configuration Laser has been turned off and the gain has been set. Adjust
the Offset pot on the preamp until the measured woltage
matches the theoretical one. Press Continue to turn the laser
on or Cancel when done.

Maintenance >

Theoretical value: 10 i

@ Continue

@ Cancel

Adjust the Offset pot until the multimeter reads 10mV.
(Laser is off.)

. Adjust the multimeter to read in Volts DC.

Press Continue to reach the next screen in
laser/preamp calibration:

m Method: Default Method
CpperEiaien = Laser/Preamp Calibration {Laser On)

Method =
Configuration Laser has been turned on and the gain has been set. Adjust
the Gain pot on the preamp until the measured voltage
matches the thearetical value listed on the fixture. Press
Continue to complete the calibration or press Cancel.

lMaintenance >

Theoretical value: Refer to Fixture.

@ Continue @ Cancel

i. The target gain voltage is dependent on the fixture

being used. Adjust the Gain pot until it matches the
value listed on the fixture. (Laser is on.)

Press Accept to reach the final step in the
laser/preamp calibration procedure:

m Method: Default Method
Method =
Configuration Calibration successful, Device is calibrated. Last calibration

gy date has been updated.

@) Finish

@ Cancel

Press Finish to save the new laser/preamp
calibration.

Power off the instrument. Remove the magnet from
the chassis. Replace the interlock switch.

. Reinstall the laser and preamp in the 3300 ELSD,

and replace the cover and screws.
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7.7.1	ELECTRONIC SCHEMATIC
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7.7.2  GAS FLOW SCHEMATIC


7.8 HEATERS, RTDS, AND THERMOFUSES

7.8.1 CHECKING THE THERMOFUSES, RTDS, AND
HEATERS

7.8.1.1 CHECKING THE THERMOFUSES

Tools Needed:

o Anti-static strap
e Phillips screwdriver
o Digital multimeter

Reference: Section 7.7.1, Electronic Schematic

1.

Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this procedure.

. Power off the unit from the back panel and disconnect

the power cord.

. Before checking the thermofuses, first allow the

resettable fuses 2 hours to reset.

. Using a Phillips screwdriver, remove the cover screws,

1 on each side and 4 on the back panel.

. Remove the ELSD cover by carefully sliding it toward

the back of the instrument and set aside.

. Locate the connector(s) on the heater board for the

zones to be checked. The connectors are located at
positions J4, J5, and J6, which correspond to lower drift
tube, upper drift tube, and optics block, respectively.
Refer to Section 7.7.1, Electronic Schematic for details.

. Disconnect the connector(s) from the Heater Board.

. Using a multimeter, measure the resistance between

the thermofuse wires. The thermofuse wires are located
on the top row of each connector. If there is infinite
resistance between the wires, the thermofuse needs
replacement. Refer to Section 7.8.2.3, Thermofuse
Replacement Procedure, for details on replacing the
thermofuse(s). If the thermofuse(s) are ok, then replace
the connector(s) back to their original position(s), and
replace the 3300 ELSD cover and screws.

7.8.1.2 CHECKING THE RTDS

Tools Needed:

o Anti-static strap
e Phillips screwdriver
e Digital multimeter

Reference: Section 7.7.1, Electronic Schematic

1. Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this procedure.

2. Power off the unit from the back panel and disconnect the
power cord.

3. Before checking the thermofuses, first allow the resettable
fuses 2 hours to reset.

4. Using a Phillips screwdriver, remove the cover screws, 1
on each side and 4 on the back panel.

5. Remove the ELSD cover by carefully sliding it toward the
back of the instrument and set aside.

6. Locate the connector(s) for the zones to be checked.
The connectors are located on the left side of the
processor board at positions J22, J23, and J24, which
correspond to lower drift tube, upper drift tube, and optics
block, respectively. Refer to Section 7.7.1, Electronic
Schematic for details.

7. Disconnect the connector(s) from the Processor Board.

8. Using a multimeter, measure the resistance between the
wires. If there is infinite resistance, then the RTD needs
replacement. Refer to Section 7.8.2 for details on
replacing the RTD(s). If the RTD(s) are ok, then replace
the connectors back to their original positions, and
replace the 3300 ELSD cover and screws.
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7.8.1.3 CHECKING THE HEATERS

Tools Needed:

o Anti-static strap
e Phillips screwdriver
o Digital multimeter

Reference: Section 7.7.1, Electronic Schematic

1.

Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this procedure.

. Power off the unit from the back panel and disconnect the

power cord.

. Allow the unit to cool for at least 30 minutes.

. Using a Phillips screwdriver, remove the cover screws, 1

on each side and 4 on the back panel.

. Remove the ELSD cover by carefully sliding it toward the

back of the instrument and set aside.

Locate the connector(s) on the heater board for the
zones to be checked. The connectors are located at
positions J4, J5, and J6, which correspond to lower drift
tube, upper drift tube, and optics block, respectively.
Refer to Section 7.7.1, Electronic Schematic for details.

. Disconnect the connector(s) from the Heater Board.

Using a multimeter, measure the resistance between the
heater wires. The heater wires are located on the
bottom two rows of the connector. If there is infinite
resistance between the pair of wires in a row, then the
heater needs replacement. Refer to Section 7.8.2.1,
Heater Replacement Procedure, for details on replacing
the heater(s). If the heater(s) are ok, then replace the
connector(s) back to their original position(s), and
replace the 3300 ELSD cover and screws.

7.8.2 HEATER, RTD, AND THERMOFUSE
REPLACEMENT PROCEDURES

7.8.2.1 HEATER REPLACEMENT PROCEDURE
Tools Needed:

Anti-static strap
Phillips screwdriver
Scissors

Replacement heater(s)
Kapton tape

Cable ties

Reference: Section 7.7.1, Electronic Schematic

1.

Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this procedure.

Power off the unit from the back panel and disconnect
the power cord.

3. Allow the unit to cool for at least 30 minutes.

10.
1.

12
13.
14.

15.

16.
17.

Using a Phillips screwdriver, remove the cover screws, 1
on each side and 4 on the back panel.

Remove the ELSD cover by carefully sliding it toward the
back of the instrument.

Disconnect the three connectors from the heater board
located at J4, J5, and J6. The heater wires for the drift
tube are labeled: “Element 17 and “Element 2"
correspond to the lower drift tube heater zone; “Element
3” and “Element 4” correspond to the upper drift tube
heater zone. The third (unlabeled) connector contains
the wires for the optics block heaters.

Cut the cable tie holding the heater wires by the heater
board.

Remove the drift tube insulation by finding the seam and
peeling it apart.

Loosen the drift tube end plates by removing six screws
to rotate the drift tube assembly as needed.

Cut the Kapton tape wrapped around the drift tube.

If replacing the drift tube heater continue on to step 12.
If replacing the optics block heaters proceed to step 17.

Peel off the RTD(s) from the drift tube.
Peel off the heater from the drift tube.

Remove the resettable fuses and thermofuses from the
drift tube.

Replace the drift tube heater assembly by peeling off
the protective film. Make sure the drift tube heater outer
surface is clean to ensure good adhesion. The wiring
for “Element 1” and “Element 2” should be towards the
front. Tape the drift tube heater to the drift tube at the
ends and middle with Kapton tape.

Tape the RTDs to the drift tube with Kapton tape.

Tape the resettable fuses and thermofuses to the drift
tube with Kapton tape.
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18.

19.

20.

21.

22,

23.
24,

25.

26.
27.

28.
29.

30.

If also replacing the optics block heaters continue on to
step 19. Otherwise, proceed to step 25.

Remove the retaining bracket screws located by the
drift tube outlet from the optics block.

Remove the clamp and screws holding the thermofuse
assembly underneath the optics block.

Remove the 2 existing cartridge heaters from the optics
block outer holes.

Replace the optics heater assembly by installing 2 new
cartridge heaters back into the optics block outer holes.

Replace the retaining bracket with the two screws.

Replace the clamp and screws underneath the optics
block.

Dress the heater wiring assembly against the drift tube
and tape it with Kapton tape.

Retighten the drift tube end plates with six screws.

Reinstall the drift tube insulation making sure it adheres
to itself.

Cabile tie the heater wires by the heater board.

Reconnect the three wiring connectors to the heater
board.

Replace the 3300 ELSD cover and screws.

7.8.2.2 RTD REPLACEMENT

Tools Needed:

Anti-static strap
Phillips screwdriver
Scissors
Replacement RTD(s)
Kapton tape

Cable ties

Reference: Section 7.7.1, Electronic Schematic

1.

Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this procedure.

Power off the unit from the back panel and disconnect
the power cord.

3. Allow the unit to cool for at least 30 minutes.

10.
1.

12.

13.

14.

15.

16.
17.

18.

Using a Phillips screwdriver, remove the cover screws, 1
on each side and 4 on the back panel.

Remove the ELSD cover by carefully sliding it toward the
back of the instrument.

Disconnect the three connectors from the processor
board located at J22, J23, and J24. Two of the
connectors are labeled: “1” corresponds to the lower drift
tube heater zone and “2” corresponds to the upper drift
tube heater zone. The third connector (unlabeled)
corresponds to the optics heater zone.

Cut the cable ties holding the RTD wires.

Remove the drift tube insulation by finding the seam and
peeling it apart.

Loosen the drift tube end plates by removing the six
screws to rotate the drift tube assembly as needed.

Cut the Kapton tape wrapped around the drift tube.

If replacing the drift tube RTDs, continue on to step 12.
If only replacing the optics block RTDs, continue on to
step 13.

Peel off the existing RTD from the drift tube. Replace
with the new RTD by peeling off protective film and
adhering it to the drift tube. If also replacing the optics
block RTDs, continue on to step 13. Otherwise,
continue on to step 18.

Remove the retaining bracket and screws from the
optics block near the drift tube outlet.

Remove the existing RTD from the center hole on the
optics block.

Replace the new RTD by inserting it into the center hole
of the optics block.

Install the retaining bracket with two screws.

Dress the RTDs along the bracket and underneath the
bracket.

Reconnect the three RTD connectors to the processor
board making sure the RTD labeled 1 is at the top.

64



19. Tie the RTDs wiring with cable ties at the drift tube
outlet and the processor board bracket.

20. Retighten the drift tube end plates with six screws.

21. Reinstall the drift tube insulation making sure it adheres
to itself.

22. Replace the 3300 ELSD cover and screws.

7.8.2.3 THERMOFUSE REPLACEMENT PROCEDURE
Tools Needed:

Anti-static strap

Phillips screwdriver
Scissors

Replacement thermofuse(s)
Wire stripper

Soldering iron

Heat shrink tubing

Kapton tape

Cable ties

Reference: Section 7.7.1, Electronic Schematic

1. Precaution must be taken (use of an anti-static foot
strap in a grounded environment) while performing
this procedure.

2. Power off the unit from the back panel and disconnect
the power cord.

3. Allow the unit to cool for at least 30 minutes.

4. Using a Phillips screwdriver, remove the cover screws, 1
on each side and 4 on the back panel.

5. Remove the ELSD cover by carefully sliding it toward the
back of the instrument.

6. Disconnect the three wiring connectors from the heater
board located at J4, J5, and J6. The heater wires for the
drift tube are labeled: “Element 1” and “Element 2”
correspond to the lower drift tube heater zone; “Element
3” and “Element 4” correspond to the upper drift tube
heater zone. The third (unlabeled) connector contains
the wires for the optics block heated zone.

7. Cut the cable tie holding the wires by the heater board.

8. Remove the drift tube insulation by finding the seam and
peeling it apart.

9. Loosen the drift tube end plates by removing the six
screws to rotate the drift tube assembly as needed.

10. Cut the Kapton tape wrapped around the drift tube.

11.If replacing the drift tube thermofuse(s) continue on to
step 12. If only replacing the optics block thermofuse,
continue on to step 14.

12.Cut the two drift tube thermofuse assembly wires about
two inches from the connector and strip ends about 1/2”.

13.Replace the drift tube thermofuse assembly by stripping
the wire ends about 1/4” and soldering them together to
the wires on the connector. Then install shrink tubing
over the solder points. If also replacing the optics block

thermofuse, continue on to step 14; otherwise, continue
on to step 18.

14. Cut the two optics block thermofuse assembly wires from
the connector about two inches from the connector and
strip ends about 1/2”.

15.Remove the clamp and screws holding the assembly
underneath optics block.

16.Replace the optics block thermofuse assembly by
stripping the wire ends about 1/2” and soldering them
together to the wires on the connector. Then install
shrink tubing over the solder points.

17.Install the clamp and screws underneath the optics
block.

18.Dress the thermofuse wiring against the drift tube and
tape it with Kapton tape.

19. Tighten the drift tube end plates with the six screws.

20. Reinstall the drift tube insulation making sure it adheres
to itself.

21.Cable tie the heater wires by the heater board.
22.Reconnect the three wiring connectors to heater board.
23.Replace the 3300 ELSD cover and screws.
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7.9 MODEL 3300 ELSD QC PROCEDURE

Materials Needed:

e HPLC system with the ability to perform an accurate
and precise 20 UL injection

e HPLC grade Water and Acetonitrile, one liter pre-
mixed, H20: ACN (45:55) for the mobile phase

e Hydrocortisone standard (Sigma, part number H-
4001)), stock solution of 1000ug/mL made in 100%
acetonitrile. Further dilutions made with HPLC grade
Water for a final concentration of 2 ug/mL.

e Alitech® Alltima™ C1 8, 5 um, 250 x 4.6mm column
(Grace part number 88056)

o Universal Mini Filter, 1.2uL Internal Volume, Porosity
0.5um (Grace part number 77166) connected to
Liquid Inlet on detector

e Data collection device that can accept an analog
signal

Procedure:

. Sensitivity

. Connect the Alltima™ C18 column between the injector
and detector. Make sure the 0.5um filter is connected to
the Liquid Inlet on the detector.

. Program the ELSD 3300 to run with a drift tube
temperature set to 40°C, gain set to 16, and the nitrogen
flow set to 1.5 L/min

. Equilibrate the column with mobile phase for at least 1
hour.

. Program the data station for an analysis of 5 minutes.
The only peak will be Hydrocortisone eluting at 3-3.5
minutes.

. Make three 20uL injections of Hydrocortisone at a
concentration of 2 pg/mL.

. Measure the noise for three 0.2 — 0.4 minute regions on
the baseline. Use the average noise value to calculate
the signal-to-noise ratio.

. Calculate the average signal-to-noise-ratio from all three
injections. The average signal to noise ratio should be
equal to or greater than 15 with no more than two
random spikes larger than the noise per injection.

. Drift and Noise Evaluation

. Leave the Alltima™ C18 column in-line and continue

running the detector at the same conditions as in the
Sensitivity section (drift tube set to 40°C, gas flow set to
1.5L/min, and gain set to 16) with mobile phase running
(55:45 acetonitrile:water at 1.0mL/min).

. Collect a baseline trace for 15 minutes.

. From this 15-minute baseline trace determine the

baseline drift by subtracting the lowest voltage reading
from the highest voltage reading. The baseline drift
should be less than or equal to 5mV.

4. Measure the highest and lowest mV readings in each of
the three .2 minute intervals (2-2.2 min, 7-7.2 min and
12-12.2 min) in the 15-minute baseline trace to
determine the system noise. The average noise should
be less than or equal to 2 mV during the 15 minute
baseline trace.

Note: Due to the sensitivity of the detector, small random
spiking will occur. This is normal as long as the spikes are
included in the drift and noise measurements.
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7.10 VOLATILE MOBILE PHASE MODIFIERS

VOLATILE BUFFERS AND MOBILE PHASE MODIFIERS

pKa pKb pH Range BP MP
Acids
Trifluoroacetic Acid 0.3 13.70 72.4°C
Formic Acid 3.75 10.25 100.7°C
Acetic Acid 4.75 9.25 116.0°C
Carbonic Acid 6.37 7.63 -
Bases
Ammonia 9.25 4.75 -33.35°C
Methylamine 10.81 3.19 16.6°C
Ethylamine 10.66 3.34 -6.3°C
Triethylamine 11.01 2.99 89.3°C
Buffers
Ammonium Formate 3.0-5.0 120°C
Pyridinium Formate 3.0-5.0
Ammonium Acetate 3.8-5.8 111°C
Pyridinium Acetate 4.0-6.0
Ammonium Carbonate 8.0 (adjusted)
(used for reverse phase)
Ammonium Carbonate 5.5-7.5and 9.3-11.3
lon-Pair Reagents
Pentafluoropropionic Acid ~0.6 96-97°C
Heptafluorobutyric Acid ~0.6 120°C
Nonafluoropentanoic Acid ~0.6 140°C
Pentadecafluorooctanoic Acid ~0.6 189°C
Tridecafluoroheptanoic Acid ~0.6 175°C
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7.11 WARRANTY, RETURNS, AND REPAIRS

WARRANTY

Grace Davison Discovery Sciences warrants its products
against defects in workmanship or material under normal use
or service for one year. All obligations or liabilities under this
warranty are limited to repair or replacement, at Grace’s
option, F.O.B. Deerfield, IL, of parts that are returned, freight
prepaid and which are accepted as being defective upon
inspection by Grace.

Components that are subject to normal wear and/or are
scheduled for routine replacement within the warranty period,
and/or parts, which are subjected to effects of corrosion or
deterioration by chemical or other action are excluded from the
above warranty for malfunction because of inadequate
facilities, operating conditions, or utilities.

Equipment and components may only be returned with
Grace’s prior approval and must bear a Grace Return
Authorization Number. Call the Grace Customer Service
Department to obtain a Return Authorization Number.

Guarantee/Warranties on accessories and equipment included
by Grace from other manufacturers are limited to the
guarantees given on such equipment by the respective
manufacturers.

Any modifications made to equipment covered by this
warranty, without written permission from Grace will void the
warranty. Grace reserves the right not to honor this warranty if
the products are obviously mishandled by the user.

Grace assumes no responsibility for consequential, economic
or incidental damages of any nature or on-site reinstallation
costs arising out of future alleged failure of any of its products
or their accessories.

This warranty supersedes any and all previous warranties
unless otherwise agreed upon at the time of sale, such as for
customized equipment.

SHIPMENTS
All shipments are made F.O.B. Deerfield, IL.

DAMAGED SHIPMENTS

The Interstate Commerce Commission has held that carriers
are responsible for both concealed and visible damage
occurring during transit. Unpack the shipment upon receipt
and check for concealed damage even if no visible damage is
apparent. If concealed damage is discovered, stop unpacking
the unit, request an immediate inspection by the local carrier
agent, and obtain a written report of the findings to support a
claim. This request must be made within 15 days of receipt;
otherwise, the claim will not be honored by the carrier. Do not
return damaged goods to Grace without first obtaining an
inspection report and calling Grace for a Return Authorization
Number.

FILING OF CLAIMS

After a damage inspection report has been obtained, Grace
will cooperate in replacing damaged goods and in handling of
claims, which have been initiated by either party.

RETURNS

If it is necessary to return any material to Grace, please call
Grace's Customer Service Department for a Return
Authorization Number and forwarding instructions. No returns
may be made without a Return Authorization Number.

REPAIRS

Grace is the only organization authorized to service or repair
the Model 3300 ELSD. Any repairs performed without
notifying Grace will void the warranty. To obtain repair
service, call Grace's Customer Service Department for
instructions and a Return for Repair Number.
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MISCELLANEOUS APPLICATIONS
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