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CONTACADDRESS

In case of problems with your ZAM3000 evaporative light scattering detector please contact your

local distributor or Schambeck SFD GmbH. The contact address is:

Schambeck SFD GmbH

Rhoéndorfer Strasse 51

D¢ 53604 Bad Honnef
Germany

Telephone: +49 (0) 2224 9239 0
Telefax: +49 (0) 2224 9239 20

http://www.schambecksfd.com
Email:mailto@schambeckfd.com

) Schambeck SFD GmbH - Mozilla Firef

Company Profile

© Schambeck SFD GmbH, 2008


http://www.schambeck-sfd.com/
mailto:mailto@schambeck-sfd.com

[ZAM3000 EVAPORATIVE LIGHT SCATTERING \ Schambeck SFD GmMbH
DETECTOR = © =

PRECAUTIOANDWARNINGS

The manufacturer isiot reliable for any damage, harm or financial loss caused directly or indirectly

by the use of this instrument if the instrument is handled without the observation of this manual

or handling with carelessness.

~

V NOTE

Please read this manual carefully befamerking with the ZAM3000 evaporative light scatteri

ng

detector. In case of any question please do not hesitate to contact you local distributor or Schambeck

SFD GmbH directly.

H ECTRICAWARNINGS

1 Before opening the housing of the instrument, make stive detector is switched off and

disconnected from power supply.

1 The voltage selected at the fuse on the backside of the instrument has to be set correctly to

110V or 220V according to your local power supply. Wrong voltage selection will result in

damage of the instrumentMake sure, a 2A fuse is placed in the fuse holder. Internally a

3.15A fuse is installed.

1 Before changing the selected voltage the power supply has to be disconnected.

1 The detector may only be connected to plugs with grounding.

1 The ZAM3000 may only be operated in connection with other devices which fit to the safety

requirements.
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GENERAMWARNINGS

1 To prevent damages of the ZAM3000 all capillaries and cables have to be checked for

damages and leakages.

1 For the disposal of inframable and/or toxic solvents a plan for waste management has to be

created. Such solvents may not get into the drain.

1 If flammable of toxic solvents are used, ensure good air ventilation. In this case the ELSD

detector needs to be places in a fume hood.

1 The ZAM3000 refractive index detector is built to operate in areas with temperatures
between 10°C and 33C.

1 To reach a reliable operation of the detector it is recommended to use filtered samples and

solvents only.

1 The detector may be cleaned with @priate cleaning agents only.

1 Make sure that no liquid gets inside the detector. Liquid inside the housing may cause

electrical short circuits which may result in the damage of the instrument.

1 To prevent electrical shocks make sure that the detectalissonnected from power supply

when the housing is opened to perform service work inside.

1 To disconnect the instrument from power supply simply unplug the power cable.

9 Electronic circuit boards and electronic components are sensitive to electrostzh@ages.
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that the instrument is disconnected from power supply before removing the housing. It is
necessary to remove the housing during operation make sure nobuch electrical parts

inside the detector.

In case of the use of dangerous solvents pay attention to safety instructions regarding this

solvent.

During operation the housing of the detector should be closed.

Do not use the detector in ambience of aggies gases, very high humidity, strong
GAONF GA2ya FyR ataNRy3d OKIFy3aSa Ay (GKS 'YOASYyOS

The gas used for nebulization and additional gas stream shautttyband free of oil and

other contaminants.
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GUARANTEE CONDITIONS

The term of guaranteedepends on you local law. Beside this Schambeck SFD GmbH affords
guarantee for at least 12 months beginning after purchase of the ZAM3000 evaporative light

scattering detector.

All instruments are tested and certified by Schambeck SFD GmbH quality control
Only defects which result from faulty manufacture or material defects are covered by the guarantee.
In case of a defeédhe original sales slip will be needed to make use of the guarantee. Repair works

covered by the guarantee may only be performed by Schambeck SFD GmbH or licensed distributors.

The following cases are not covered by the guarantee:

1 Improper use (e. g. cagity overload, use of not approved tools) of the ZAM3000 detector

9 Parts which are liable to aging or abrasion like lamps, valves and heater cartridges

1 Damages caused by use of force or not approved tools

1 Damages which result from improper use due tnfobservance of the operation manual,

the use under abnormal conditions or improper maintenance

1 Defects resulting from the use of thighrty parts which are not approved by Schambeck
SFD GmbH

1 Instruments which are modified after purchasing by the caosto

9 Normal abrasion

9 Fully or partial disassembled light scattering detectors
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GENERAINTRODUCTION

The ZAM3000 evaporative light scattering detector is suitable for the use in routine HPLC analysis. It
can be used in those cases where the santplmponents do not absorb in the UV/Vis region of the
spectrum. This makes the use of an UV/Vis detector impossible. Further more it can be used in cases
where a gradient elution is needed to elute the components from the column. In these cases the use
of arefractive index detector is impossible. As the evaporative light scattering detector ZAM3000 is
more sensitive than an Rl or UV/Vis detector, it can be used as an additional detector to lower the

detection limit.

Principle of Operation

The operation ofhe evaporative light scattering detector can be separated in three steps.

1. The Nebulization Step
The sample containing eluent form the chromatography column enters the detedtor. |
reaches the nebulizer. The nebulization takes place utilizing high pregasretream. The
nebulization takes place in the nebulization chamber. The aerosol leaves the nebulization

chamber and enters the evaporation chamber.

Drops which are too big to leave the nebulization chamber hit the wall and leave the

detector finally though a siphon.

The nebulizer and the nebulization chamber are made from glass which makes them easy to

clean and resistant to all common solvents used in chromatography.

2. The Evaporation Step
The aerosol enters the evaporation chamber. Here an additibeated gas stream is added.
By this the aerosol is heated up, resulting in the evaporation of the solvent. Only small

sample particles will remain and reach the detection chamber.
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The evaporation chamber is also made of glass, resulting in an eadgato part of the
detector. The flow of the additional gas stream is controlled by a mass flow controller. Gas
flow and gas temperature can be adjusted by the user. By adjusting these parameters the

detection can be optimized depending on the analyticalbem.

3. Detection Step
Small sample particles, leaving the evaporation chamber, enter the detection chamber. Here

they pass an intense light beam which is guided perpendicular to the gas stream.
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The small particles will cause scattered radiation Wwhg detected using a photomultiplier.

The angel between light source and photomultiplier is 120°.

The sensitivity of the detection depends how dry the sample particles are. Therefore the
detection can be optimized changing the gas temperature and thdlgasof the additive gas

stream.

All parts of the detector which come in touch with the sample are made of PTFE or glass. This
fact results in high stability against all common solvents used in chromatography an easy

maintenance. Contaminations can bedbted easily.
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Control devices on the front side of the detector

(A]

Evaporative Light
Scattering Detector
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The display

The current status of the ZAM3000 is shown in the display. Shown parameters are the temperature
of the detector block, the currerdadditive gas flow and the current detector signal. Further more the

display is used to communicate with the user. This will be described later.

The START button

This button is used to activate the detection mode. When the instrument is turned oradtitive
gas flow and the photomultiplier high voltage are not activated yet. The instrument is in standby
mode. When the START button is pressed, the gas flow and the high voltage are activated. If the

instrument is in measuring mode, a red LED next ®SAART button will show up.

The AutoZero button

If this button is pressed, the current detector signal is defined as zero. This signal will be subtracted
from all reported data points. By this a signal offset can be eliminated. If the button is presded a
hold down for three seconds, the function will be deactivated. The unmodified detector signal will be

displayed.
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The AutoZero function also affects the detector signal reported to the serial port and the integrator

output of the instrument.

The AutoZew function can be activated by an external analogue signal or by sending special

commands using the serial data interface. This will be described later.

The Error button

Currently only the red LED next to the Error button is used to alert the user, iifteamal error

occurred during operation.

The arrow buttons

The different arrow buttons are used to navigate between different settings and menu items.

The Menu button

The menu button is used to switch between different menu items. To select ondritemthe menu

the Enter button is used.

Pressing the Menu button will show the next available menu item in the status line of the display.

The Menu button can be pressed several times until the desired item is shown.

In a configuration dialog the Menu bt can be used to exit the current dialog without saving the

altered settings.

The Enter button

The Enter button is used to select a menu item from the list or to accept changes in a configuration

dialog. If the changes should not be saved, press thenuMieriton to leave the configuration dialog.

© Schambeck SFD GmbH, 2008
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Connectors on the front side of the detector

L

Sample In

On the right side the SAMPLE IN connector is located. Connect the capillary coming from your

chromatography column to this connector. Adequate fingght fittings come with the instrument.

Waste Out

On the left side the WASTE OUT connector is located. Connect the Kevlar tube which comes with the
instrument to this connector and place the other end of the pipe in a waste container. Make sure the

wastecontainer is placed beneath the instrument and the waste liquid can reach it unhindered.

In the case of flammable or toxic solvents make sure that solvent vapour is removed properly.
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Connectors on the back side of the detector
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Power supply

The ZAM3000 evaporative light scattering detector can be with ¥26r 240V (AC) current. The
120V version of the instrument differs from the 2%0version of it in different heat cartridges only.

This is done to get a better heating performance using tegument with 120V power supply.
Use the cable which comes with the instrument to connect it to your power supply.

The instrument is protected by a 1A fuse (slow) which is placed in the mains connector socket. It is
not necessary to select the voltagjge instrument has to operate with. This is automatically done by

the power sopply unit.

Make sure the instrument is connected to a grounded power source.

Exhaust

During the analysis the solvent is evaporated. The solvent vapour needs to be guidedtbat of
instrument and out of the lab. Connect the exhaust pipe which comes with your detector to this
connector. Place the other end in a fume hood or use another ventilation system to remove the

vapour. Using a ventilation system make sure that no negatigesure is applied to the instrument.

Gas supply

For the nebulization and the evaporation process gas is needed. The most common gas for this
application is nitrogen. Synthetic or compressed air might be used depending on your analytical

problem. Make ste that the used gas is dry and free of oil.

To connect the instrument to your gas source a pipe with an outer diametenohés needed. The
gas pressure should be between 3.5 and 5.0 bar to get optimal operation conditions. The additional
gas flow is costantly controlled using a mass flow controller. To ensure proper operation conditions

the gas pressure should not drop unter ®&r during operation.
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Serial port

The ZAM3000 light scattering detector offers a serial (RS233)atface which mighbe used for
data acquisition and instrument control. The protocol used for serial communication is described

more detailed later.

Using the serial interface and suitable software, data acquisition can be done without any data

interface.

Analogue Signal Gmectors

The ZAM3000 has several analogue signal connectors on the back side of the instrument. Use the
grey two pin connectors which come with the instrument to connect cables to the instrument. When

a connection is established, make sure the polarigoisect.

The following connectors can be found on the back side of the instrument:

REC OUT

The recorder output can be used to acquire the analogue detector signal using an external data
interface. The signal is in the region betwedn2 and +12V. Ifthe recorder output is used, make

sure the polarity is correct.
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N.C.

Not connected. This is a spare connector and currently not used yet.

START

Use this connector to use an external signal to switch between standby and measuring mode of the
instrument. © switch the operation mode it is necessary to connect the pin labelled START with the

GND pin next to it for a short time.

An acoustic signal will occur when the command is executed,

RUN

Use this connector to acquire an external start signal generateéXample by an autosampler. The

ZAM3000 accepts external start signals when it is in measuring mode only.

To start the data acquisition the pin labelled RUN needs to be connected for a short time to the pin

GND next to it. An acoustic signal will occuewlthe data acquisition is started.

AutoZero

The AutoZero connector can be used to react to an external AutoZero signal (e. g. generated by an
autosampler). To activate the AutoZero function the pin labelled AutoZero needs to be connected to
the GND pin ext to if for a short time. A acoustic signal will occur when the AutoZero function is

activated.
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INSTALLING TRRAM300QLIGHT SCATTERING BENOR

The following steps need to be done to install the ZAM3000 evaporative light scattering detector.

Scope oflelivery

N°. Amount | Description

1 1EA Light Scattering Detector ZAM3000
2 1EA Power cord, 22/

3 1EA Shielded signal cable

4 1EA Information / Manual CEROM
5 1EA Hex wrench, 3nm

6 1EA Hex wrench, 4mm

7 1EA Waste tube (Kevlar)

8 1EA Exhaust tube

9 1EA Plastic clamp, blue

10 1EA Nebulizer, glass

11 1EA Nebulization chamber, glass
12 1EA Evaporation chamber, glass
13 1EA HWS clamp, metal

Connecting to the gas supply

Use a PVC tube to connect the detector to your gas supply.outer diameter of the tube should be
6 mm. The gas pressure should be in the range between 3.5 arlzthb.Gas cylinders can be used as

gas supply as well as gas generators. If compressed air is used, make sure it is dry and free of oil.

Power Supp/

Use the black power cord which comes with the detector to connettt the power line. Before

connecting make sure the correct voltage is selected on the back side of the instrument. Only

grounded plugs may be used for power supply of the ZAM3000datitering detector.

Connecting drain
Use the Kevlar tubing which comes with the instrument to guide not nebulized solvent into a waste

container. Connect one end of the tube to the waste out connector on the front side of the detector.
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Place the other eth in your waste container. Make sure the waste container is placed under the

instrument and the solvent can pass the tube without any hindrance.

Connecting to the HPLC system

Connect the capillary guiding the eluent from your chromatography column tosHraple in
connector of the front side of the instrument. Use the black finger tight fittings which come with the

detector to fix the connection.

When the connection is established, start your HPLC pump. When the instrument is used the first
time it will take some time until the siphon of the nebulization chamber is filled with eluent. The
siphon of the nebulization chamber needs to be filled with solvent to ensure the isolation of the
detection system from the environment. When the first drops of elueawéethe waste outlet, the

instrument is ready for use.
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USING THEAM300QOLIGHT SCATTERING BETOR

The ZAM3000 might be operated in normal measuring mode and in service mode. Usually the

instrument is operated in the normal measuring mode. The semiode is used for maintenance

and trouble shooting purposes.

The display on the front side of the detector is used to show the current system status and to

communicate with the operator.

The display contains four lines. The first three lines are used pdagi€urrent detector parameters
like detector block temperature, current additional gas flow and the current detector signal. The
fourth line is used as status line, displaying other detector parameters and settings. The shown

parameter changes every feseconds, if no button is pressed.

The faurth line is also used to communicate with the operator. By pressing the MENU button
different items from the main menu can be selected. The currently selected item is also shown in the

fourth line of the display.

If the detector is operated in normal measuring mode, all numerical values are shown with one

decimal. In service mode all numerical values are shown with three decimals.

Press the button MENU to toggle through the main menu items. To select an itemtipeesENTER
button. The following figure illustrates the content of the main menu including all possible selections

for several settings.
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The different menu items are described more detailed on the following pages.
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SYSTEM INITIALIZATION

When the instrunent is switched on, the initialization of the system starts. Different functions and
components of the detector are checked for proper functionality. If an error occurs during the
initialization process, an error message will be displayed. During thiligation process the
AyailNdzySyiaQa ylrYS Aa akKz2gy Ay (GKS RAALX Feo

Evaporative Light
Scattering Detector
ELSD-1
(C) 2004 SFD GERMANY

When the initialization process has finished the detector automatically changes to the normal
measuring mode. The additional gas stream and the high voltage of the photomultiplier &re stil

deactivated. Now the instrument is in standby mode.

DETECTOR SETTINGE@RMAL MODE

Setting the temperature of the detector block

The additional gas stream is heated by guiding it through a heated detector block. At this point heat

exchange between nial and gas takes place.

The temperature of the detector block can be set in the region between°€3&nd +85C. Further

more it is possible to operate at ambient temperature. In this case the heating has to be set OFF.

To adjust the temperature of theedector block, press the MENU button until the status line in the

display changes to:

:SetHeating,°C
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Press then arrow button¥ andw until the desired temperature is shown in the status line. Press the

ENTER button to accept the new settings.

Pleasenote: The temperature takes some time until it is stable. During the stabilization process
changes in the detector signal are normal. Make sure the detector signal is stable before starting a
measurement. When changing the temperature of the detector blpdase keep in mind that
changes in the detector temperature hardly affect the sensitivity of the detector depending on the

solvent you use.

Adjusting the additive gas stream

The flow of the additive gas can be adjusted by pressing the MENU buttorthensitatus line in the

display changes to

:GasFlow,In/min

The gas flow will be altered by pressing the artowitons Y andw. The new settings are accepted by

pressing the ENTER button.

Beside the temperature of the detector block the sensitivity of deg¢ector strongly depends on the

flow of the heated additional gas.
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Setting signal amplification

There are three different amplification modes available: LOW, MEDIUM and HIGH. The amplification
factor in MEDIUM mode is 6 in comparison to the LOW mbudeliIGH mode the amplification factor
is 10.

To adjust the amplification mode, press the MENU button until the status line changes to

:SigAMPLIFIER

Use the arrow buttonsy and W to switch to lower or higher amplification modes. Press the ENTER

button to accepts the new settings. Changing the signal amplification will affect the signal which is
reported to the serial port (RS232) as well as the signal which can be recorded using the recorder

output.

It is strongly recommended to perform a test measuremesing a standard sample of known

concentration to make sure the detector signal is fully covered by the data acquisition system.

Signal compensation

If the instrument is switched on, the additional gas stream and the high voltage of the
photomultiplier is not activated yet. The instrument is in standby mode. In this stage the detector

signal should be (nearly) zero.

Press the START button to activaigh voltage and additional gas stream. Now the detector signal
should rise up. The detector signal can be in the interval ffb/@V to +1.2V. Depending on the
used data interface the signal difference which can be used for data recording might bersbgrt

the signal offset.
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The ZAM3000 offers the option to compensate the signal offset. To activate the signal compensation

function, press the MENU button until the status line in the display changes to

:SigCOMPENSATE

Press the arrow buttonsfand W to select the grade of signal compensation. There are three

different options: ZERO, HALF and FULL.

If the option ZERO is selected signal compensation is deactivated. If FULL is selected nearly the
complete signal is compensated, after activation the deteaignal should drop to zero. If HALF
compensation is selected, half of the signal offset is compensated. To accept your selection, press the

ENTER button.

The voltage used for signal compensation might be modified using the potentionmeter R59. The
voltage is already set after production of the instrument. Usually it is not necessary to adjust the

voltage.
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Signal Smoothing

The ZAM3000 evaporative light scattering detector offers the possibility of internal signal smoothing.

If the smoothing function isaivated, an average signal during a certain time period is calculated by

the internal micro controller and reported to the signal outputs.

The use of the smoothing function is recommended if you need to examine small peaks in your

chromatograms. In thigase noise in the detector signal might generate problems during peak

integration.

To activate the data smoothing function, press the MENU button until the status line in the display

changes to

:SigSMOOTH.

Use the arrowbuttons Yand W to select one of te available options. There are four different

selections possible:

Mode Function

RAW No signal smoothing

FAST Smoothing over a time period of 0.4 seconds
MEDIUM Smoothing over a time period of 0.8 seconds

SLOW Smoothing over a time period of 1s@conds

To accept the new selection for data smoothing, press the ENTER button.
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Adjusting the range for recorder output

The ZAM3000 light scattering detector allows the user to adjust the data signal ranges used for the
recorder output. By this it ipossible to amplify or to attenuate the detector signal by a certain
factor. Using this function allows the user to use nearly every data interface for data acquisition. The

dynamic range of the used interface can be optimal used.

To modify the settings garding the signal amplification or attenuation, press the menu button until

the status line in the display changes to

:RecLIMIT,mV.

Now use the arrow button¥ and W to select the desired signal amplification or signal attenuation.

For signal amplificatin the following factors are available:

*2 -*4 - *8 - *16 - *32 - *64 - *128

For the detector signal attenuation the following factors are available. Use the arrow buttand

W to select.

2 - 14 -8 -/16 - /32 - /64 - /128

If you select the option =1, the detector signal is reported without any change to the recorder

output. Press the ENTER button to accept the modified settings.

The detector signal which is reported using the serial data interface is not influenced bgttimgs

of the recorder signal range.
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Defining the recorder limit
The internal software of the ZAM3000 allows the user to define the maximum voltage which is send

to the recorder output. By this it is possible to adjust the detector signal to the nektleeaused

data interface.

The voltage which is defined for the maximum signal output corresponds to a detector signal of 500

mRIU.

To select the maximum detector signal, press the MENU button, until the status line changes to

‘RecLIMIT,mV.

Now use thearrow buttonsY andw to select between the different options which are available. The
following options are available: 1@V, 100mV, 1000v+ ® CdzNI KSNJ Y2NB {GKS
available. In this case the maximum detector signal is set to &R0OO0Press th ENTER button to

accept your new settings.

Setting signal offset
The internal software of the ZAM3000 light scattering detectors allows the addition of a defined

offset voltage to the detector signal. Using this option it is possible to shift the dg@al optimal

level for the used recorder or data acquisition system.

To define the signal offset the user needs to define a relative fraction of the maximal signal output
defined for the recorder output. To define this fraction, press the MENU buttoil tha& status line

in the display changes to

‘RecOFFSET,%.
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Use the arrow buttonsy and W to select one of the available options. Following selections are

possible:

Press the ENTER buttonaocept your new settings. Selecting O will disable the signal offset option.

As the selection is a relative fraction of the maximum voltage which is defined for the recorder

50/-10/-5/-2/0/+1/ +5/ +10 / +50

output the following signal offsets will occur:

RecLIMIT, mvV=10 RecLIMIT, mV=100 RecLIMIT, mV=1000 RecLIMIT, mV=EXTN
Spannungswert Spannungswert Spannungswert Spannungswert
RecOFFSET, % [mV] [mV] [mV] [mV]
-50 -5.0 -50.0 -500.0 -600.0
-10 -1.0 -10.0 -100.0 -120.0
-5 -0.5 -5.0 -50.0 -60.0
-1 -0.1 -1.0 -10.0 -12.0
0 0.0 0.0 0.0 0.0
+1 +0.1 +1.0 +10.0 +12.0
+5 +0.5 +5.0 +50.0 +60.0
+10 +1.0 +10.0 +100.0 +120.0
+50 +5.0 +50.0 +500.0 +600.0
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The recorder marker

¢2 YIN] &aLISOAlIt S@Syia RdANAy3I |y ylf&dAaolf Nizy
YFEN] SNR® LT GKAA 2L A2y -udYabutlorOsipkegsediaSiBral siikediS 86Bt (1 A Y S
to the recorder output. The height of the spike 8 bf the maximum output voltage of the recorder

2dz0 LIdz @ ¢ KS NBO2NRSNI YFEN] SN Oy fa2 68 aSyR dz

AARS 2F (GKS AyaiNdzySyido ¢2 aSyR I YFEN]L SN aLA 1S

needs to e connected to the GND pin next to it for a short time.

To activate the recorder marker function, press the MENU button until the status line in the display

changes to

‘RecMARKER.

Use the arrow button&’ and W to choose between the two available options NONE and ARROW. If

the option NONE is selected the function is disabled, in case of the selection ARROW it is enabled.
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Configuring the serial data interface
The ZAM3000 light scattering detector offers a a@lediata interface (RS232) which might be used for

direct communication with a computer. By this no external data interface is needed for data

acquisition.

The user can define the sample rate which is used to send data packages to the computer as well as

the content of these data packages.

Configuring the data rate

To configure the data rate which is used for data communication with the computer, press the MENU

button until the status line in the display changes to
‘RS232Data.

Using this function ComRS23@uymay adjust the parameters for the serial data interface. If the

mode is set to LOCK no detector is sent to the RS232 port. Use this setting only in that case you want

to record your data using an analogue data system. Use the buttons amdtvand arrov-down W

to select the frequency for data output. You can choose between two modes:

1Hz One data point per second is sent to the RS232 port.

2 Hz Two data points per second are sent to the RS232 port.
10 Hz Ten data points per second are senthe RS232 port.
LOW (=0.4 Hz) One data point is sent to the RS232 port

every 2.5 seconds.

To accept you settings press the ENTER button. Pressing the MENU button will discard any new input.
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Content of data packages

The contents of data packages sent by the ZAM3000 light scattering detector might be selected by
the user. A data package sent by the detector contains at least the current detector signal (the unit
for the detector signal is micro volt (1V)). Optionalcumter and status messages can be added to

the data package.

To configure the content of a data package press the MENU button until the option

‘RS232Attach

is shown in the status line of the display. Now press the aupw or arrow-down W button to

change the settings. The following options are available:

T NONE No additional information is transmitted. Only the detector signal is sent to the

serial port

T COUNT A counter (incremented number) is added to the data package

1 NOTICE Satus messages are added to the data package before sending to the serial

port

T BOTH The counter and status messages are added to the data package

More details regarding the communication with the ZAM3000 light scattering detector using the

serial (RS232ort can be found later in this manual.
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OPERATIONS IN SERWCIDE
Since version 3.x the internal firmware of the ZAM3000 evaporative light scattering detector contains

the service mode. This mode allows the user to check more detailed systeameters for example

in case of a malfunction of the instrument to get more detailed information to call the technical

support.

To activate the service mode press the buttons arleftd and arrowrighth at the same time for
about three seconds. Theagplay will change from normal measuring mode (NormMode) to service

mode (ServMode).

Temp: +0028.500 °C
Gas: +0001.712 1n
SIGNAL: +0031.700 mVv
ServMode >> (E,<)

The numerical values for temperature, optical balance and the current detector signal are now
displayed with three decimals. In this mode the status line is used t@gak@vbetween several sub

menus.

You might choose between:

T NormMode switch back to normal measuring mode

1 SwHwinfo switch to Software/Hardware information

1 ViewFine switch to view fine system analysis mode

1 AdjuDACs switch to adjust mode for digit@nalog converter

To switch back to the normal measuring mode press the MENU button until the NormMode

statement is shown in the status line.
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Temp: +0028.500 °C
Gas: +0001.712 1n
SIGNAL: +0031.700 mv
ServMode >> NormMode

Now press the ENTER button to leave the service mode.

Software and hardware information

If you need detailednformation about your instrument such as the firmware version number or the
AYyAaaNHzySydiQa aSNAIFf ydzYoSNI LINBaa (GKS a9b! odzid?2

shown in the status line.

Temp: +0028.500 °C
Gas: +0001.712 1n
SIGNAL: +0031.700 mVv
ServMode >> SwHwInfo

Then press the ENTER button. The display will showuhently running firmware version and the

serial number of the instrument. The full information can be found in line two of the display.

Schambeck SFD GmbH
ELSD-1 V1.3 A0611030
SIGNAL: +0001.407 mVv
ServMode SwHwInfo

To return to the former display press the MENU button.
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The view fine mode

To check internal settings of the lightattering detector the view fine mode can be activated. To

access this mode press the MENU button until the sub menu ViewFine is shown in the status line.

Temp: +0028.500 °C
Gas: +0001.712 1n
SIGNAL: +0031.700 mVv
ServMode >> ViewFine

Now press the ENTER button and the display will change to the following information:

Check Source Unit <

0031 1683 0750 0220
SIGNAL: +0031.700 mV
ServMode ViewFine

The valuesn line two represent four different voltages measured by the instrument. To get an
information which voltage is shown in which column press the ENTER button. The display will change

to the following:

Check Source Unit <

SIGN FLOW HVLT ILMP
SIGNAL: +0031.700 mVv
ServMode >> ViewFine

To return to the former view press the ENTER buttgaiia.

The displayed shortcuts represent the following voltages:

1 SIGN The current detector signal

1 FLOW The current additional gas flow

T HVLT The high voltage for the photomultiplier
1 ILMP Current for the light source (LED)
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Adjusting the digital to analogueconverters
Press the MENU button until the sub menu AdjuDACs is shown in the display.

Temp: +0028.500 °C
Gas: +0001.712 1n
SIGNAL: +0031.700 mVv
ServMode >> (E,<)

Press the ENTER button to access the mode to adjust a digital to analog converter. The display will

change to the following view:

Set REC and GASx5 on
fixValue: mV
SIGNAL: +0001.408 mVv
ServMode AdjuDACs

This function allows the user tapply a defined signal to the recorder output and the integrator

output.

~

V NOTE

Make sure that the signal amplification for the recorder output is set to 1/1 before using this

function. Otherwise you have to remember the amplification factor.

This voltage can be checked usingoiimeter or may be used to test the used data system. By

pressing the ENTER button you can go stepwise through a list of different voltages.

O0mV 3% 1000mV % 1200mV % 0 mV % -1000mV % -1200mV
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Pressing th&NTER button once will show the following information in the display:

Set REC and GASx5 on
fixvValue: 0000 mV
SIGNAL: +0031.700 mVv
ServMode AdjuDACs

Now the signal at the integrator output and the recorder output is exactig\M) Press the ENTER

button again to switch to the next voltage. The current voltage which is appliedetsitinal output

is shown in the display.
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SERIAL DATA COMMUNTI@N

The serial port (RS232) is used for the direct control of the ZAM3000 light scattering detector and

data acquisition. Using the serial port for data acquisition no data interface is ne€idg a direct

cable connection and software, which is able to communicate with the ZAM3000, is needed. Possible
communication software solutions are: Acquire2000, SFD.HPLC or HyperTerminal (which comes with

Microsoft Windows). Custom made software sabmis such as Excel macros or the implementation in

existing software solutions are possible, too.

Configuration and hardware of the serial port

The RS232 port of the ZAM3000 light scattering detector is configured as described below:

= = =4 =

ASCII coded

No Handshake, no data flow control

Display / Keyboard

XD

RXD [

Microcontrol le

GND

START Z

GND

RI12000 refractive index detector

Firmware

Signal cable: TXIpin 2/ RXD pin 3/ GND; pin 5
Data transfer: 9600 baud, 8 bit, no parity, 1 start bit, 1 stop bit

2 pRS23210 PC)

5 1:1 Kabel

Digln as START - Signal
(TTL- LOW or SHORT)

COM- Port

Host -
PC

All components participating on the data communication are shown in the figure above.
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